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PRODUCT INFORMATION 

CIPROXIN® (Ciprofloxacin) 

NAME OF THE MEDICINE 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. The CAS Registry number is 
[86393-32-0]. It is a faintly yellowish to yellow crystalline substance with a molecular weight 
of 385.8. Its empirical formula is C17H18FN3O3.HCl.H2O and its chemical structure is as 
follows: 

 

 

 

 

 

 

DESCRIPTION 

Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral 
administration. Ciproxin tablets also contain the following excipients: microcrystalline 
cellulose, maize starch, colloidal anhydrous silica, crospovidone, magnesium stearate, 
hypromellose, macrogol 4000, titanium dioxide. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with 
the enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in 
vitro. 

 

Gram-Negative:  

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shigella 
species; Proteus mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri 
(formerly Proteus rettgeri); Morganella morganii (formerly Proteus morganii); Serratia 
species* (including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas 

 •HCl•H2O 
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fluorescens; Campylobacter species; Haemophilus influenzae; Moraxella (Branhamella) 
catarrhalis. 

 

Gram-Positive: * 

Staphylococcus aureus (including methicillin-susceptible and methicillin-resistant 
strains); coagulase negative Staphylococcus species (including Staphylococcus 
epidermidis); Streptococcus pyogenes (group A); Streptococcus pneumoniae; 
Enterococcus faecalis. 

*Note:  

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram-
negative organisms. 

 

2. Most strains of Streptococci are only moderately susceptible to ciprofloxacin. 
Clinical studies have shown the drug to be effective for urinary tract infections 
caused by Enterococcus faecalis; however failures and reinfections have been 
observed with prostatitis. Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been 
shown to respond to ciprofloxacin, it is not the drug of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are 
generally resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak 
plasma concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker (see PHARMACOLOGY). 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
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vitro.  The minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g., nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin. 

In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial 
agents, particularly beta-lactams, the combination behaves either in an indifferent or additive 
manner.  Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of “intermediate” indicates that the result should be considered equivocal, and if the micro-
organism is not fully susceptible to alternative, clinically feasible drugs, the test should be 
repeated. This category implies possible clinical applicability in body sites where the drug is 
physiologically concentrated or in situations where high dosage of drug can be used. This 
category also provides a buffer zone, which prevents small-uncontrolled technical factors 
from causing major discrepancies in interpretation. A report of “Resistant” indicates that the 
pathogen is not likely to be inhibited if the antimicrobial compound in the blood reaches the 
concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Absorption 

Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral 
administration. The absolute bioavailability is approximately 70% with no substantial loss by 
first pass metabolism. Co-administration of ciprofloxacin with food appears to lower peak 
serum levels and delay the absorption of ciprofloxacin, resulting in peak concentrations 
closer to 2 hours after dosing rather than 1 hour. The overall absorption, however, is not 
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substantially affected.  Absorption also appears to be greatly reduced by prior administration 
of antacids. 

Distribution 

After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of 
ciprofloxacin to serum proteins is 20 to 40%. Serum concentrations increase in a dose-
proportional manner and were, after multiple doses, as shown below: 

_____________________________________ 
Maximum 

Serum Area Under 
Dose Concentration Curve (AUC) 
(mg) (µg/mL) (µg•hr/mL) 
_____________________________________ 
250 1.4 5.4 
500 2.6 10.6 
750 3.4 15.0 
_____________________________________ 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean 
concentrations 12 hours after dosing with 250, 500 or 750 mg are 0.1, 0.2 and 0.4 µg/mL 
respectively.  

Metabolism 

Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine 
which together account for approximately 15% of an oral dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Elimination 

The serum elimination half-life in subjects with normal renal function is approximately 
4 hours.  Approximately 40 to 50% of an orally administered dose is excreted in the urine as 
unchanged drug. During the first 2 hours after an oral dose of 250 mg, the urine 
concentration of ciprofloxacin usually exceeds 200 µg/mL. Eight to 12 hours after the same 
dose, urine levels are approximately 30 µg/mL. Urinary excretion of ciprofloxacin is virtually 
complete within 24 hours after dosing. The renal clearance of ciprofloxacin is approximately 
18 L/h which exceeds the normal glomerular filtration rate of 7.2 L/h. Thus, active tubular 
secretion would seem to play a significant role in its elimination. In patients with creatinine 
clearance between 21-40 mL/min, the half-life of ciprofloxacin is only slightly prolonged. 
Dosage adjustments are usually not required in such cases. However, in patients with severe 
renal impairment, with creatinine clearance less than 20 mL/min, the half life of ciprofloxacin 
is nearly doubled and dosage adjustment is necessary (see DOSAGE AND 
ADMINISTRATION).  

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum 
concentrations after oral dosing, only a small amount of the dose administered is recovered 
from the bile. Approximately 20 to 35% of an oral dose is recovered from the faeces within 
5 days after dosing.  

Inhalational anthrax 
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The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens. (Ssee 
DOSAGE AND ADMINISTRATION.). Ciprofloxacin pharmacokinetics have been evaluated 
in various human populations. The mean peak serum concentration achieved at steady state 
in human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 
(For additional information, see PRECAUTIONS, Paediatric Use.) Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 to 
1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day drug administration period. 

INDICATIONS 

Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

Inhalational anthrax (post-exposure): To reduce the incidence or progression of disease 
following exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations 
achieved in humans serve as a surrogate endpoint reasonably likely to predict clinical 
benefit and provide the basis for this indication. 

Note: 
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1. Typhoid and Paratyphoid infections and infections due to multi-resistant
Staphylococcus aureus are excluded from the above due to insufficient data.

2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it
may not be the drug of choice in cases with Gram-positive infections, such as
pneumonia due to Streptococcus pneumoniae.

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence
localising infection to the prostate

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram-
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

CONTRAINDICATIONS 

• A history of hypersensitivity to ciprofloxacin or other quinolones, including nalidixic acid,
or any of the excipients.

• Concurrent administration of ciprofloxacin and tizanidine (see INTERACTIONS WITH
OTHER MEDICINES).

PRECAUTIONS 

Streptococcus pneumoniae infections 

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to 
inadequate efficacy against Streptococcus pneumoniae. 

Cardiac disorders 

Ciprofloxacin is associated with cases of QT prolongation (see ADVERSE EFFECTS). In 
general, elderly patients may be more susceptible to drug-associated effects on the QT 
interval. Women may also be more sensitive to QT proglongation medicine compared to men 
as they tend to have a longer baseline QTc interval. Precaution should be taken when using 
ciprofloxacin with concomitant drugs that can result in prolongation with the QT interval (e.g. 
class IA or III antiarrhythmics, tricyclic antidepressants, macrolides, antipsychotics,) or in 
patients with risk factors for torsade de pointes (e.g.  congenital long  QTsyndrome, 
uncorrected electrolyte imbalance such as hypokalaemia or hypomagnesaemia and cardiac 
disease such as heart failure, myocardial infarction, or bradycardia ). 

Document 1

1- _ 



120529 150604 CIPROXIN Tablets dPI                                                                                                                                 Page 7 
of 21 

 

 

Antibiotic-associated Colitis 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea.  

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to drug discontinuation alone. However, in moderate to severe cases 
appropriate therapy such as oral antibacterial agents effective against Clostridium difficile 
should be considered. Fluids, electrolytes and protein replacement should be provided when 
indicated. 

Drugs which delay peristalsis, e.g., opiates and diphenoxylate with atropine (Lomotil), may 
prolong and/or worsen the condition and should not be used. 

Effects on the Liver 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued (see 
ADVERSE EFFECTS). There can be temporary increase in transaminases, alkaline 
phosphatase, or cholestatic jaundice, especially in patients with previous liver damage, who 
are treated with ciprofloxacin. 

Effects on Tendons 

Tendonitis and tendon ruptures (predominantly Achilles tendon), sometimes bilateral, that 
required surgical repair or resulted in prolonged disability have been reported with Ciproxin 
(ciprofloxacin) and other quinolones.  This may occur even within the first 48 hours of 
treatment or up to several months after discontinuation of ciprofloxacin. Patients who are 
elderly or have had prior systemic treatment with corticosteroids are thought to be at 
particular risk. Ciprofloxacin should be used with caution in patients with a history of tendon 
disorders related to quinolone treatment. Therapy should be discontinued if the patient 
experiences any sign of tendonitis (e.g. painful swelling, inflammation) or rupture of a tendon. 
Care should be taken to keep the affected extremity at rest and avoid any inappropriate 
physical exercise due to the increased risk of tendon rupture. 

Superinfections 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition is 
essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
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of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the drug. 

Anaphylactoid Reactions 

In some instances, hypersensitivity and allergic reactions may occur following a single dose, 
a physician should be informed immediately. 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). In these cases 
Ciproxin should be discontinued and appropriate medical treatment given. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Effects on the CNS 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.  

In some instances, CNS reactions may occur even after the first administration of 
fluoroquinolones, including ciprofloxacin. In rare cases, depression or psychotic reactions 
can progress to suicidal ideations/thoughts and self-injurious behaviour, such as attempted 
or completed suicide.. In the event that the patient develops any of these reactions, Ciproxin 
should be discontinued and appropriate measures instituted.  

Nervous System 

Ciproxin should be used with caution in patients with myasthenia gravis because symptoms 
can be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation of 
myasthenia gravis, a physician should be consulted. 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Patients under treatment with Ciproxin should be 
advised to inform their doctor prior to continuing treatment if symptoms of neuropathy such 
as pain, burning, tingling, numbness or weakness develop Ciproxin should be discontinued in 
patients experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, 
and/or weakness in order to prevent the development of an irreversible condition (see 
ADVERSE EFFECTS). 

Vision disorders 

If vision becomes impaired or any effects on the eyes are experienced, an eye specialist 
should be consulted immediately (see ADVERSE EFFECTS). 
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Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other drugs are administered concomitantly which are metabolized via the same 
enzymatic pathway (e.g. tizanidine, theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole). Increased plasma concentrations associated with drug specific side 
effects may be observed due to inhibition of their metabolic clearance by ciprofloxacin. (See also 
INTERACTIONS WITH OTHER MEDICINES) 

Crystalluria 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  
Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the drug, but also in some patients receiving standard therapeutic doses. 
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have an acidic urine. Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided.  It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible central-nervous side effects. Cases of status epilepticus 
have been reported. If seizures occur, Ciproxin should be discontinued. 

Elderly Patients  

Ciproxin should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastrointestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit and no embryotoxicity or teratogenicity was 
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observed. There are, however, no adequate and well-controlled studies in pregnant women. 
Like other drugs in its class, ciprofloxacin causes arthropathy in immature animals.  

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to 
the fetus. (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related drugs such as nalidixic acid and cinoxacin, can produce erosions of cartilage of 
weight-bearing joints and other signs of arthropathy in immature animals of various species. 
Long-term safety data, including effects on cartilage, following the administration of 
ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate.  For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in 
inhalational anthrax (post-exposure) have not been established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems.  

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug 
did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control.  Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. The 
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times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice.  The clinical significance of these findings to 
humans is unknown. 

Effects on ability to drive and use machines 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the 
ability to drive or operate machinery. This is even more applicable when the drug is taken in 
conjunction with alcohol. 

Effect on laboratory tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of mycobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline  

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline and prolongation of its elimination half-life. This can lead to 
theophylline-induced side effects; in very rare cases these side effects can be life threatening 
or fatal. If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of Cmax 
and AUC of ciprofloxacin. 

Probenecid  

Co-administration of probenecid with ciprofloxacin results in a 50% reduction in the 
ciprofloxacin renal clearance and a 50% increase in its AUC, without altering the peak 
concentration, time to peak and half-life of elimination. 

Caffeine 

Quinolones have also been shown to interfere with the metabolism of caffeine. It may reduce 
the clearance of caffeine and prolong its plasma half-life. Patients are advised that 
ciprofloxacin may enhance the effects of caffeine. 
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Anticoagulants  

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives. When these products are administered 
concomitantly, prothrombin time or other suitable coagulation tests should be closely 
monitored. 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. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. Therefore, it is frequently 
(twice a week) necessary to control the serum creatinine concentrations in these patients. 

Metoclopramide 

Metoclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to 
reach maximum plasma concentrations. No effect was seen on the bioavailability of 
ciprofloxacin. 

Oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

NSAIDs 

Animal studies have shown that the combination of very high doses of quinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) can 
provoke convulsions. 

Other xanthine derivatives 

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

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin is discontinued in patients receiving both agents, monitoring 
of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin with phenytoin. 

Methotrexate  

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
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methotrexate therapy should be carefully monitored when concomitant Ciproxin therapy is 
indicated. 

Other  

Iron, sucralfate or highly buffered drugs (e.g. antiretrovirals), polymeric phosphate binders 
(e.g. sevelamer) and antacids containing magnesium, aluminium or calcium interfere with the 
absorption of ciprofloxacin; concurrent administration of these agents with Ciproxin should be 
avoided. 

Tizanidine  

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with Ciproxin (see also 
CONTRAINDICATONS).  

Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration. 

Ropinirole  

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
medium inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Ropinirole-related side effects should be 
monitored during and shortly after co-administration with Ciproxin; dose adjustment is 
recommended if necessary. 

Lidocaine 

It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 

Following concomitant administration of 250 mg Ciproxin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31%, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during 
and shortly after co-administration with Ciproxin are advised. 

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 Ciproxin. Therefore, caution should be 
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used prescribing Ciproxin concomitantly with sildenafil taking into consideration the risks and 
the benefits. 
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ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Il l categories of frequency are listed below (overall n = 51721, 
data lock point: 15 May 2005). 

Common Uncommon Rare 

~1% to <10% ~0.1 % to < 1% ~0.01 % to <0.1% 
Infections and Infestations 

Mycotic Antibiotic associated 
superinfections colitis (very rarely 

with possible fatal 
outcome) 

Blood and Lymphatic System Disorders 
Eosinophilia 

Immune System Disorders 

Metabolism and Nutrition Disorders 
-Decreased 
appetite and 
food intake 

Psychiatric Disorders 
Psychomotor 
hyperactivity / 
agitation 

Nervous System Disorders 

~ .1§.Q§.Qi.CIPROXIN Tablets gPI 
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Leukopenia 

Anaemia 
Neutropenia 

Leukocytosis 

Thrombocytopenia 

Thrombocytaemia 

Allergic reaction 

Allergic oedema / 
angioedema 

Hyperglycaemia 

Hypoglycaemia 

Confusion and 
disorientation 

Anxiety reaction 

Abnormal dreams 
Depression 

(potentially 
culminating in self-
injurious behaviour, 
such as suicidal 
ideations / thoughts 
and attempted or 
completed suicide) 

Hallucinations 

Very rare 
<0.01% 

Haemolytic anaemia 

Agranulocytosis 

Pancytopenia (life-
threatening) 

Bone marrow depression 
(life-threatening) 

Anaphylactic reaction 

Anaphylactic shock (life-
threatening) 

Serum sickness-like 
reaction 

Psychotic reactions 

(potentially culminating in 
self-injurious behaviour, 
such as suicidal ideations / 
thoughts and attempted or 
completed suicide) 

- Page 
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Common Uncommon Rare 

~1% to <10% ~0.1 %to < 1% ~0.01 % to <0.1 % 

Headache Par- and 

Dizziness Dysaesthesia 

Sleep disorders Hypoaesthesia 

Taste disorders Tremor 

Seizures 
(including status 
epilepticus) 

Vertigo 

Eye Disorders 

Visual disturbances 

Ear and Labyrinth Disorders 

Tinnitus 
Hearing loss 

Cardiac Disorders 
Tachycardia 

Vascular Disorders 
Vasodilatation 

Hypotension 

Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 

Nausea Vomiting 

Diarrhoea Gastrointestinal 
and abdominal 
pains 

Dyspepsia 

Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment 
transaminases Jaundice 
Increased Hepatitis (non 
bilirubin infective) 

Skin and Subcutaneous Tissue Disorders 

Rash 

Pruritus 

Urticaria 

~ .1§.Q§.Qi.CIPROXIN Tablets gPI 
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Photosensitivity 
reactions 
Blistering 

Very rare 

<0.01% 

Migraine 

Disturbed coordination 

Smell disorders 
Hyperesthesia 

lntracranial hypertension 

(pseudotumour cerebri) 

Visual color distortions 

Hearing impaired 

Vasculitis 

Pancreatitis 

Liver necrosis (very rarely 
progressing to life-
threatening hepatic failure) 

Petechiae 
Erythema multiforme 

Erythema nodosum 

Stevens-Johnson syndrome 
(potentially life-threatening) 

Toxic eoidermal necrolvsis 
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Common Uncommon Rare Very rare 

~1% to <10% ~0.1 %to < 1% ~0.01 % to <0.1 % <0.01% 
(potentially life-threatening) 

Musculoskeletal, Connective Tissue and Bone Disorders 
Arthralgia Myalgia Muscular weakness 

Arthritis Tendonitis 

Increased muscle Tendon rupture 
tone and cramping (predominantly Achilles 

tendon) 

Exacerbation of symptoms 
of myasthenia gravis 

Renal and Urinary Disorders 

Renal Renal failure 
impairment Haematuria 

Crystalluria 

Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions (only Fever hidrosis) 
intravenous 
administration) 

Investigations 

Increase in Abnormal 
blood alkaline prothrombin level 
phosphatase Increased amylase 

Note: The incidence of arthropathy, mentioned above, refers to data collected in studies with 
adults. In children, arthropathy is reported to occur commonly. 
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ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency could 
not be estimated are listed below: 

Blood and Lymphatic System 
Disorders 

Pancytopenia  
(life-threatening) 
Bone marrow depression  
(life-threatening) 

Immune System Disorders Serum sickness-like reaction 
Anaphylactic shock (life-threatening) 

Nervous System Disorders Hyperaesthesia 
Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-threatening 
hepatic failure) 

Skin and Subcutaneous 
Tissue Disorders 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective 
Tissue and Bone Disorders 
 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 
Administration Site 
Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

* These events were reported during the postmarketing period and were observed 
predominantly among patients with further risk factors for QT prolongation (see 
PRECAUTIONS). 

The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment: 

Common: Vomiting, Transient increase in transaminases, Rash 

Uncommon: Thrombocytopenia, Thrombocytaemia, Confusion and disorientation, 
Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances, Hearing loss, Tachycardia, Vasodilatation, 
Hypotension, Transient hepatic impairment, Jaundice, Renal failure, 
Oedema 
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Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 

DOSAGE AND ADMINISTRATION 

Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients 
with complicated infections caused by organisms not highly susceptible, such as 
Enterococcus faecalis, 500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given 
every 12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatitis - 250 to 500mg every 12 hours.  

Inhalational anthrax (post-exposure) – for adults, the recommended dose is 500 mg every 
12 hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to 
exceed 500 mg per dose), every 12 hours. Drug administration should begin as soon as 
possible after suspected or confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative 
organisms, the use of higher doses should be considered in patients with Gram-positive 
infections. In such cases 8 hourly administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared.  The usual duration is 7 to 14 days; however for severe and complicated 
infections more prolonged therapy may be required. Bone and joint infections may require 
treatment for 4 to 6 weeks or longer. Gastrointestinal infections (infectious diarrhoea) need 
treatment for only 5 days. Chronic bacterial prostatitis should be treated for 14 to 28 days. 

Inhalational anthrax (post exposure) should be treated for 60 days. Drug administration 
should begin as soon as possible after suspected or confirmed exposure. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 
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Impaired Renal Function 

Dosage adjustments: for patients with creatinine clearance between 31-60 mL/min/1.73m2, 
the maximum daily dose should be 1000 mg/day for oral administration. For creatinine 
clearance equal or less than 30 mL/min/1.73m2, the maximum daily dose should be 500 
mg/day for oral administration. 

When only data for serum creatinine are available, the following formula (Cockcroft's 
equation) may be used to estimate creatinine clearance. 

Men:     =(mL/min) clearance Creatinine 0885.0 
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight x  

Women:   0.85 x the value calculated for men. 

OVERDOSAGE 

In the event of acute, excessive oral overdosage, reversible renal toxicity has been reported 
in some cases. Therefore, apart from routine emergency measures, 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 reduce 
the absorption of ciprofloxacin in overdoses. 

Only a small quantity of ciprofloxacin (<10%) is eliminated from the body after haemodialysis 
or peritoneal dialysis. 

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin 250 – Biconvex, white film-coated tablet round tablet 11mm in diameter containing 
250 mg ciprofloxacin, the top scored and marked with "CIP” on one half of the score and 
“250" on the other half and the Bayer cross on bottom. Blister packs of 2 and 14 tablets. 

Ciproxin 500 – Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the other side separated by 
a score across the width of the tablet and "BAYER" on bottom. Blister packs of 14. 

Ciproxin 750 – Biconvex, 22mm x 8mm oblong, white film-coated tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. Blister packs of 14. 

NAME AND ADDRESS OF THE SPONSOR 

BAYER AUSTRALIA LTD  

ABN 22 000 138 714 

875 Pacific Highway 

PYMBLE NSW 2073 
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POISON SCHEDULE 

PRESCRIPTION ONLY MEDICINE 

DATE OF FIRST INCLUSION ON THE ARTG:  

2 March 1992 

DATE OF MOST RECENT AMENDMENT:  

29 May 2012 

  

® Registered Trade Mark of Bayer AG, Germany 
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PRODUCT INFORMATION 
 
CIPROXIN® IV  
Ciprofloxacin 

NAME OF THE MEDICINE 

Ciproxin IV (ciprofloxacin) is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity for intravenous (IV) administration. Ciprofloxacin, a fluoroquinolone, is a 
1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinoline-carboxylic acid. The 
CAS Registry number is 85721-33-1. It is a faint to light yellow crystalline powder with a 
molecular weight of 331.4. Its empirical formula is C17H18FN3O3 and its chemical structure 
is as follows: 

 

DESCRIPTION 

Ciproxin IV (ciprofloxacin lactate) is available as a 100 mg/50 mL and a 200 mg/100 mL 
ready-to-use infusion solution in 0.9% sodium chloride injection. Ciproxin IV also contains 
the excipients: lactic acid, which is used as a solubilising agent, hydrochloric acid for pH 
adjustment, and water for injections. The solution is a clear, colourless to slightly yellow 
solution. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro and in vivo activity against a wide range of Gram-negative and 
Gram-positive organisms. The bactericidal action of ciprofloxacin appears to result from 
interference with the enzyme, DNA gyrase. 

Gram-negative organisms 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella oxytoca); 
Enterobacter species; Citrobacter species; Salmonella species; Shigella species; Proteus 
mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly Proteus 
rettgeri); Morganella morganii (formerly Proteus morganii); Serratia species (including 
Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas fluorescens; Haemophilus 
influenzae; Moraxella (Branhamella) catarrhalis; Campylobacter species.  

Gram-positive organisms* 

Staphylococcus aureus (including methicillin susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis. 
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Note: * 

1. Gram-positive organisms and Pseudomonas aeruginosa are generally less sensitive to 
ciprofloxacin than other Gram-negative organisms which results in lower medicine 
efficacy rates. 

2. Most strains of streptococci are only moderately susceptible to ciprofloxacin.  Clinical 
studies have shown the medicine to be effective for urinary tract infections caused by 
Enterococcus faecalis.  Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been shown 
to respond to ciprofloxacin, it is not the medicine of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are generally 
resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5.     The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma     
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species 
and local information on resistance is desirable, particularly when treating severe infections. 
This information gives only an approximate guidance whether microorganisms will be 
susceptible for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro.  The minimal bactericidal concentration (MBC) is generally 2-8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice, resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g. nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin.  

In vitro studies have shown that additive activity often results when ciprofloxacin is combined 
with other antimicrobial agents. The combination behaves either in an indifferent or additive 
manner. Synergism or antagonism has been observed very rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 
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Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of “intermediate” indicates that the result should be considered equivocal, and if the micro-
organism is not fully susceptible to alternative, clinically feasible medicines, the test should 
be repeated. This category implies possible clinical applicability in body sites where the 
medicine is physiologically concentrated or in situations where high dosage of medicine can 
be used. This category also provides a buffer zone, which prevents small-uncontrolled 
technical factors from causing major discrepancies in interpretation. A report of “Resistant” 
indicates that the pathogen is not likely to be inhibited if the antimicrobial compound in the 
blood reaches the concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Distribution 

Immediately following a 30-minute intravenous infusion of 200 mg ciprofloxacin, serum 
concentrations average 3 µg/mL. During the first hour after completion of infusion, serum 
concentration decreases to approximately 30% of the peak value, but thereafter serum 
concentrations decline with a half-life of approximately 4 hours. Mean concentrations 
observed after a 200 mg dose is given below: 
 
Ciprofloxacin Serum Concentrations (µg/mL) 
After a 30-minute Infusion 
___________________________________________________________________ 
 
 End of 
Dose Infusion 0.5 hr 1 hr 3 hr 6 hr 8 hr 12 hr 
___________________________________________________________________ 
 
200 mg 3.18 1.4 1.0 0.5 0.3 0.2 0.1 
___________________________________________________________________ 
 
The pharmacokinetics of intravenously administered ciprofloxacin are near-linear over the 
dosage range of 100 mg to 300 mg, as no substantial dose-dependent changes in clearance 
or serum half-life are observed. 
Approximately 50-70% of the intravenous dose is excreted in the urine as unchanged 
medicine.  During the first 2 hours of a 200 mg intravenous dose, the urine concentration of 
ciprofloxacin usually exceeds 200 µg/mL. 

 
Protein Binding 
Binding of ciprofloxacin to serum protein is 20-40%. 
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Metabolism 

Four metabolites, desethyleneciprofloxacin (M1), sulphociprofloxacin (M2), oxociprofloxacin 
(M3) and formylciprofloxacin (M4), have been identified in human urine which, together, 
account for approximately 12% of an intravenous dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Excretion 

Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The renal 
clearance of ciprofloxacin is approximately 18 L/hr which exceeds the normal glomerular 
filtration rate of 7.2 L/hr. Thus, active tubular secretion would seem to play a significant role 
in its elimination. 

Although bile concentrations of ciprofloxacin are 3-4 times higher than serum concentrations 
after intravenous dosing, only a small amount of the dose administered (<1%) is recovered 
from bile as unchanged medicine. 

An additional 1-2% of the dose is recovered from bile in the form of metabolites.   

Approximately 15% of an intravenous dose is recovered from the faeces within 5 days after 
dosing. 

Factors Influencing Pharmacokinetics 

Impaired renal/hepatic function 

In patients with creatinine clearance between 21-40 mL/min, the half-life of ciprofloxacin is 
slightly prolonged, but dosage adjustments are usually not required in such cases. However, 
in patients with severe renal impairment, with creatinine clearance less than 20 mL/min, the 
half-life of ciprofloxacin is nearly doubled and dosage adjustment is necessary (see Dosage 
and Administration). Serum metabolite concentrations, particularly sulfociprofloxacin (M2) 
and oxociprofloxacin (M3), are higher in renally impaired patients than in patients with normal 
renal function. 

In preliminary studies in patients with stable chronic liver cirrhosis, no significant changes in 
ciprofloxacin pharmacokinetics were observed. The kinetics of ciprofloxacin in patients with 
acute hepatic insufficiency, however, have not been fully elucidated. 

Age (elderly) 

The higher levels of ciprofloxacin and its metabolites seen in elderly patients are possibly 
due to reduced renal function and volume of distribution. 

Inhalational Anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
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intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited (for 
additional information, see PRECAUTIONS, Paediatric Use). Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 
to1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day medicine administration period. 

INDICATIONS 
1. Ciprofloxacin IV is indicated for use in hospitalised adult patients in whom oral 

ciprofloxacin is indicated but cannot be administered or where the oral form is 
inappropriate.   

 
2. For the treatment of serious or life-threatening infections due to sensitive organisms 

involving the following organ systems: 
 Lower respiratory tract infections (Gram-negative organisms) 
 Skin and Skin Structure 
 Septicaemia 
 Bone and Joint 
 Urinary Tract 
 
3. Inhalational anthrax (post-exposure): To reduce the incidence or progression of 

disease following exposure to aerosolised Bacillus anthracis. Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

 
Note: 
 
Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not be 
the medicine of choice in cases with Gram-positive infections due to Streptococcus 
pneumoniae. 

If anaerobic organisms are suspected of contributing to the infection, use of other suitable 
medicines should be considered. 

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 
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Ciprofloxacin is suitable to treat mixed infections caused by susceptible strains of both 
Gram-negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

CONTRAINDICATIONS 

• A history of hypersensitivity to ciprofloxacin or other quinolones (including nalidixic 
acid), or any of the excipients. 

• Concurrent administration of ciprofloxacin and tizanidine (see Interaction with Other 
Medicines). 

PRECAUTIONS 

The use of ciprofloxacin in pre-pubertal children – except for use in inhalational anthrax 
(post-exposure) – and during pregnancy is not recommended. 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea. 

Antibiotic-associated Colitis 

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin.  A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to medicine discontinuation alone. However, in moderate to severe 
cases appropriate therapy such as oral antibacterial agents effective against Clostridium 
difficile should be considered. Fluids, electrolytes and protein replacement should be 
provided when indicated. Medicines which delay peristalsis, e.g. opiates and diphenoxylate 
with atropine (Lomotil), may prolong and/or worsen the condition and should not be used in 
this situation. 

Musculoskeletal system 

Achilles and other tendon ruptures, sometimes bilateral that required surgical repair or 
resulted in prolonged disability have been reported with ciprofloxacin and other quinolones. 
This may occur even within the first 48 hours of treatment or up to several months after 
discontinuation of ciprofloxacin. Patients who are elderly or have had prior systemic 
treatment with corticosteroids are thought to be at particular risk. Ciprofloxacin should be 
used with caution in patients with a history of tendon disorders related to quinolone 
treatment. Therapy should be discontinued if the patient experiences any sign of tendonitis 
(e.g. painful swelling, inflammation) or rupture of a tendon. Care should be taken to keep the 
affected extremity at rest and avoid any inappropriate physical exercise due to the increased 
risk of tendon rupture. 

Superinfection 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms.  Repeated evaluation of the patient's condition 
is essential. If superinfection occurs during therapy, appropriate measures should be taken. 
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Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved.  Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the medicine. 

Duration of use 

Increased toxicity of intravenous ciprofloxacin has been associated with increased duration 
of use, hence oral ciprofloxacin should be substituted as soon as practicable. 

Hypersensitivity 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). Some reactions are 
accompanied by cardiovascular collapse. Appropriate emergency measures for the 
management of such reactions should be readily available. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Cardiac Disorders 

Ciprofloxacin is associated with cases of QT prolongation. In general, elderly patients may be 
more susceptible to drug-associated effects on the QT interval. Women may also be more 
sensitive to QT prolongation medicine compared to men as they tend to have a longer baseline 
QTc interval. Precaution should be taken when using ciprofloxacin with concomitant medicines 
that can result in prolongation with the QT interval (e.g., Class IA or III antiarrhythmics, tricyclic 
antidepressants, macrolides, antipsychotics,) or in patients with risk factors for QT prolongation or 
torsade de pointes (e.g.,  congenital long QT  syndrome, uncorrected electrolyte imbalance such 
as hypokalaemia or hypomagnesaemia and cardiac disease such as heart failure, myocardial 
infarction, or bradycardia).   

CNS Effects 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.   

In some instances, CNS  reactions may occur even after the first administration of 
fluoroquinolones including ciprofloxacin. In rare cases, depression or  psychotic reactions 
can progress to suicidal ideation/thoughts and self-injurious behaviour, such as attempted or 
completed suicide. In the event that the patient develops any of these reactions Ciproxin IV 
should be discontinued and appropriate measures instituted.    

Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other medicines are administered concomitantly which are metabolised via the same 
enzymatic pathway (e.g. tizanidine, theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole). Increased plasma concentrations associated with drug-specific side 
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effects may be observed due to inhibition of their metabolic clearance by ciprofloxacin (see also 
Interaction with Other Medicines). 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin IV should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history 
of convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin IV 
should only be used where the benefits of treatment exceed the risks, since these patients 
are endangered because of possible central-nervous adverse effects. Cases of status 
epilepticus have been reported. If seizures occur, Ciproxin IV should be discontinued. 

Nervous System 

Ciproxin IV might exacerbate symptoms of myasthenia gravis. Therefore, at any clinical sign 
or symptom of an exacerbation of myasthenia gravis, a physician should be consulted. 
Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Patients under treatment with Ciproxin IV should be 
advised to inform their doctor prior to continuing treatment if symptoms of neuropathy such 
as pain, burning, tingling, numbness or weakness develop Ciproxin IV should be 
discontinued in patients experiencing symptoms of neuropathy, including pain, burning, 
tingling, numbness, and/or weakness in order to prevent the development of an irreversible 
condition (see ADVERSE EFFECTS). 

Vision disorders 

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

 

Use in the Elderly  

Ciproxin IV should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

As with any potent medicine, periodic assessment of organ system functions, including 
renal, hepatic and haematopoietic, is advisable during prolonged therapy. 

Effects on the Liver 

There can be a temporary increase in transaminases, alkaline phosphatase or cholestatic 
jaundice, especially in patients with previous liver damage. 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued. There 
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can be temporary increase in transaminases, alkaline phosphatase, or cholestatic jaundice, 
especially in patients with previous liver damage, who are treated with ciprofloxacin. 

General 

Ciprofloxacin intravenous solution should be administered by slow infusion over a period of 
60 minutes. Local IV site reactions have been reported with the intravenous administration of 
ciprofloxacin. These reactions are more frequent if infusion time is 60 minutes or less or if 
small veins of the hand are used. These may appear as local skin reactions which resolve 
rapidly upon completion of the infusion. Subsequent intravenous administration is not 
contraindicated unless the reactions recur or worsen. 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  

Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the medicine, but also in some patients receiving standard therapeutic doses.  
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have acidic urine.  Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided. It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

The additional sodium load should be taken into account when using Ciproxin IV in patients 
for whom sodium intake is of medical concern (e.g. patients with congestive heart failure, 
renal failure, nephrotic syndrome, etc. (see PRESENTATION AND STORAGE 
CONDITIONS or DOSAGE AND ADMINISTRATION for sodium content). 

Severe Infections and/or Infections due to Gram-positive or anaerobic bacteria 

For the treatment of severe infections, staphylococcal infections and infections involving 
anaerobic bacteria, ciprofloxacin should be used in combination with an appropriate antibacterial 
agent. 

Streptococcus pneumoniae infections  

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastro-intestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit, and no embryotoxicity or teratogenicity was 
observed. 

There are, however, no adequate and well-controlled studies in pregnant women. Like other 
medicines in its class, ciprofloxacin causes arthropathy in immature animals. 
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Ciproxin IV should be used in pregnancy only if the potential benefit justifies the potential risk 
to the fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in breast milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related medicines such as nalidixic acid, norfloxacin and cinoxacin, can produce erosions of 
cartilage of weight-bearing joints and other signs of arthropathy in immature animals of 
various species. Long-term safety data, including effects on cartilage, following the 
administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. The safety and effectiveness of ciprofloxacin in pre-
pubertal children except for use in inhalational anthrax (post-exposure) have not been 
established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the 
medicine did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose 
of 1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day 
in males and females, respectively; 3.1 and 4.2 times the highest recommended human 
dose of 1500 mg/day based upon body surface area) showed no evidence of 
carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 
78 weeks while concurrently being administered ciprofloxacin. The time to development of 
the first skin tumours was 50 weeks in mice treated concomitantly with UVA and 
ciprofloxacin (mouse dose approximately equal to maximum recommended human dose 
based upon mg/m2), as opposed to 34 weeks when animals were treated with both UVA and 
vehicle.  The times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
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pigmented mice and/or fully haired mice.  The clinical significance of these findings to 
humans is unknown. 

Effects on Ability to Drive and Use Machines 

Fluoroquinolones including ciprofloxacin may result in an impairment of the patient’s ability to 
drive or operate machinery due to CNS reactions. This is even more applicable when the 
medicine is taken in conjunction with alcohol. 

 

Interaction on Laboratory Tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of myobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline 

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline, prolongation of its elimination half-life and increased adverse 
reactions, particularly those involving the CNS. 

SERIOUS AND FATAL REACTIONS HAVE BEEN REPORTED IN PATIENTS RECEIVING 
CONCURRENT ADMINISTRATION OF CIPROFLOXACIN IV AND THEOPHYLLINE.  

These reactions include cardiac arrest, convulsive seizures, status epilepticus and 
respiratory failure.  Similar serious adverse events have been noted with administration of 
theophylline alone; however, the possibility that ciprofloxacin may potentiate these reactions 
cannot be eliminated.   

If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of 
Cmax and AUC of ciprofloxacin. 

Caffeine 

Quinolones have also been shown to interfere with the metabolism of caffeine and 
pentoxifylline (oxpentifylline).  It may reduce the clearance of caffeine and prolong its plasma 
half-life.  Patients are advised that ciprofloxacin may enhance the effects of caffeine.  

Probenecid 
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Probenecid interferes with the renal excretion of ciprofloxacin.  Co-administration of 
probenecid and ciprofloxacin results in a 50% reduction in the ciprofloxacin renal clearance, 
a 50% increase in AUC but without altering peak concentration or time to peak. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly.  

 

Oral antidiabetic agents 

 Hypoglycaemia has been reported when Ciproxin IV and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin IV is discontinued in patients receiving both agents, 
monitoring of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin IV with phenytoin. 

Anticoagulants 

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives such as acenocoumarol, phenprocoumon, or 
fluindione.  When these products are administered concomitantly, prothrombin time or other 
suitable coagulation tests should be closely monitored. 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. 

NSAIDs 

Animal studies have shown that the combination of very high doses of quinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) 
can provoke convulsions. 

Methotrexate 

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant ciprofloxacin therapy 
is indicated. 

Tizanidine  

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with ciprofloxacin (see also 
CONTRAINDICATIONS).  
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Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration (see 
PRECAUTIONS). 

 

Ropinirole  

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
moderate inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Monitoring ropinirole-related adverse 
effects and/or dose adjustment as appropriate is recommended during and shortly after co-
administration with ciprofloxacin. 

Lignocaine 

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

Clozapine 

Following concomitant administration of 250 mg oral ciprofloxacin with clozapine for 7 days, 
serum concentrations of clozapine and N-desmethylclozapine were increased by 29% and 
31%, respectively. Clinical surveillance and appropriate adjustment of clozapine dosage 
during and shortly after co-administration with oral ciprofloxacin are advised. 

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

 

ADVERSE EFFECTS 
Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS III categories of frequency are listed below (overall n = 51721, 
data lock point: 15 May 2005). 
 
The frequencies of ADRs reported with Ciproxin IV are summarised in Table 1 below. Within 
each frequency grouping, adverse effects are presented in order of decreasing seriousness. 
 
The frequencies of ADRs are defined as: 
Common ≥ 1/100 to < 1/10 (≥ 1% to <10%)  
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Uncommon 
Rare 

;:: 1/1000 to < 1/100 (;:: 0.1% to <1%) 

Very rare 
;:: 1/10000 to < 1/1000 (;:: 0.01% to <0.1 %) 
< 1/10000 (<0.01 %) 

Table 1. ADRs reported based on clinical trial data 

Common Uncommon Rare 
;;::1% to ;;::0.1% to < 1% ;;::0.01% to <0.1% 
<10% 

Infections and Infestations 

Mycotic superinfections Antibiotic associated 
colit is (very rarely with 
possible fatal outcome) 

Blood and Lymphatic System Disorders 

Eosinophilia Leukopaenia 
Anaemia 
Neutropenia 
Leukocytosis 
Thrombocytopenia 
Thrombocytaemia 

Immune System Disorders 

Allergic reaction 
Allergic oedema 
I angioedema 

Metabolism and Nutrition Disorders 

Decreased appetite Hyperglycaemia 
and food intake Hypoglycaemia 

Psychiatric Disorders 

Psychomotor Confusion and 
hyperactivity / disorientation 
agitation Anxiety reaction 

Abnormal dreams 
Depression 
(potentially 
culminating in 
self- injurious 
behaviour, such 

Very rare 
<0.01 % 

Haemolytic anaemia 
Agranulocytosis 
Pancytopenia 
(life-threatening) 
Bone marrow 
depression (life-
threatenina) 

Anaphylactic 
reaction 
Anaphylactic shock 
(life-threatening) 
Serum sickness-
like reaction 

Psychotic reactions 
(potentially 
culminating in self-
injurious behaviour, 
such as suicidal 
ideations / thoughts 
and attempted or 
completed suicide) 
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as suicidal 
ideations / 
thoughts and 
attempted or 
completed 
suicide) 
Hallucinations 
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Common Uncommon Rare Very rare 
;;::1% to ;;::0.1% to <1% ;;::0.01 % to <0.1 % <0.01% 
<10% 

Nervous System Disorders 

Headache Par- and Dysaesthesia Migraine 
Dizziness Hypoaesthesia Disturbed 
Sleep disorders Tremor coordination 
Taste disorders Seizures Smell disorders 

(including status Hyperaesthesia 
epilepticus) lntracranial 
Vertigo hypertension 

(pseudotumour 
cerebri) 

Eye Disorders 

Visual disturbances Visual colour 
distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 
Hearing loss 

Cardiac Disorders 

Tachycardia 

Vascular Disorders 

Vasodilatation Vasculitis 
Hypotension 
Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatit is 
Diarrhoea Gastrointestinal and 

abdominal pains 
Dyspepsia 
Flatulence 

Hepato-bil iary Disorders 

Increase in Hepatic impairment Liver necrosis 
transaminases Jaundice (very rarely 
Increased bilirubin Hepatitis (non progressing to 

infective) life-threatening 
hepatic failure) 
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Common Uncommon Rare Very rare 
;;::1% to ;;::0.1% to <1% ;;::0.01 % to <0.1 % <0.01% 
<10% 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensitivity Petechiae 
Pruritus reactions Erythema 
Urticaria Blistering multiforme, 

Erythema nodosum 
Stevens-Johnson 
syndrome 
(potentially life-
threatening) 
Toxic epidermal 
necrolysis 
(potentially life-
threatening) 

Musculoskeletal, Connective Tissue and Bone Disorders 

Arthralgia Myalgia Muscular 
Arthritis weakness 
Increased muscle Tendonitis 
tone and cramping Tendon rupture 

(predominantly 
Achilles tendon) 
Exacerbation of 
symptoms of 
myasthenia 
gravis 

Renal and Urinary Disorders 

Renal impairment Renal failure 
Haematuria 
Crystalluria 
Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 

Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating 
reactions (only Fever (hyperhidrosis) 
intravenous 
administration) 
e.g. phlebitis or 
thrombophlebitis 

Investigations 

Increase in blood alkaline Abnormal prothrombin 
phosphatase level 

Increased amvlase 
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The incidence of arthropathy is referring to data collected in studies with adults. In 
children, arthropathy is reported to occur commonly. 
 
ADRs derived from post marketing reports (status: 31 July 2005) and for which a frequency 
could not be estimated are listed in Table 2 below.  
 
Table 2. ADRs reported based on post marketing reports 
 
Blood and Lymphatic System 
Disorders 

Pancytopenia (life-threatening) 
Bone marrow depression (life-threatening) 

Immune System Disorders Serum sickness-like reaction 
Anaphylactic shock (life-threatening) 

Nervous System Disorders Hyperaesthesia 
Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation  
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-
threatening hepatic failure) 

Skin and Subcutaneous Tissue 
Disorders 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 
 

Musculoskeletal, Connective 
Tissue and Bone Disorders 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 
Administration Site Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

 
The following table of adverse effects have a higher frequency category in the 
subgroups of patients receiving intravenous or sequential (intravenous to oral) 
treatment. 
 
Table 3. Higher frequency of adverse effects occurring in patients  
 
Common Vomiting, transient increase in transaminases, rash 

 
Uncommon Thrombocytopenia, thrombocytaemia, confusion and 

disorientation, hallucinations, par- and dysaesthesia, seizures, 
vertigo, visual disturbances, hearing loss, tachycardia, 
vasodilatation, hypotension, transient hepatic impairment, 
jaundice, renal failure, oedema 
 

Rare Pancytopenia, bone marrow depression, anaphylactic shock, 
psychotic reactions, migraine, smell disorders, hearing 
impaired, vasculitis, pancreatitis, liver necrosis, petechiae, 
tendon rupture 
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DOSAGE AND ADMINISTRATION 

Intravenous therapy, for the indications mentioned below, should be used only when oral 
therapy is contraindicated. The usual dosage for adults is 200-300 mg every 12 hours. For 
complicated infections or for those caused by organisms not highly susceptible, 300 mg 
should be administered every 12 hours. 

Table 4. Dosage guidelines 

Location of 
Infection 

Urinary tract 

Lower 
respiratory 
tract 
infections 
(gram­
negative) 

Skin or Skin 
Structure 

Blood 

Bone or Joint 

Location of 
Infection 

lnhalational 
Anthrax (post­
exposure )* 

Type or 
Severity 

Severe/ 
Complicated 

Moderate 

Severe/ 
Complicated 
(less 
susceptible 
organisms) 

Type or 
Severity 

Adult 

Paediatric 

Unit Dose Daily Fre- Total Daily Dose 
quency 

200 mg q 12 h 400 mg 

200 mg q 12 h 400 mg 

300 mg q 12 h 600 mg 

Unit Dose Daily Fre- Total Daily Dose 
quency 

400 mg g 12 h 800 mg 

10 mg/kg q 12 h Not to exceed 800 
per dose, mg 
not to 
exceed 
400 mg 
per dose 

Drug administration should begin as soon as possible after suspected or confirmed 
exposure. This indication is based on a surrogate endpoint, ciprofloxacin serum 
concentrations achieved in humans. Total duration of ciprofloxacin administration (IV or oral) 
for inhalational anthrax (post-exposure) is 60 days. 

Ciproxin IV should be administered only by intravenous infusion over a period of 60 minutes. 
Slow infusion of a dilute solution into a large vein will minimise patient discomfort and reduce 
the risk of venous irritation. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defense mechanisms, and the status of renal and hepatic function. 

The serum creatinine should represent a steady state of renal function. 
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Duration 

The duration of treatment depends upon the severity of infection. Generally, ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days (parenteral therapy should be changed to 
oral ciprofloxacin tablets as soon as the condition warrants). In general, intravenous 
ciprofloxacin should not normally be given for greater than 14 days. However, for severe and 
complicated infections more prolonged therapy may be required. Total duration of 
ciprofloxacin administration (IV or oral) for inhalational anthrax (post-exposure) is 60 days. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 

For creatinine clearance equal to or less than 30 mL/min/1.73m2, the maximum daily dose 
should be 400 mg/day for IV regimen. 

When only data for serum creatinine are available, the following formula (Cockroft's 
equation) may be used to estimate creatinine clearance. 
 
Men:  

=(mL/min) clearance Creatinine
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight 
0.0885x  

 
Women: 0.85 x the above value calculated for men. 
 
Administration 

Ciprofloxacin IV infusion solutions (0.2%) are available as a pre-mixed solution in 0.9% 
sodium chloride, equivalent to approximately 154 mmoL sodium per litre, packed in 50 mL or 
100 mL glass bottles. 

The solution should be infused over a period of not less than 60 minutes by direct infusion or 
through a Y-type intravenous infusion set which may already be in place. If this method or 
the "piggyback" method of administration is used, it is advisable to discontinue temporarily 
the administration of any other solutions during the intravenous infusion of ciprofloxacin. 

Osmolality of the infusion solution:   300 mOsm/Kg 

Sodium chloride content:   900 mg/100 mL 

If ciprofloxacin IV is to be given concomitantly with another medicine, each medicine should 
be given separately in accordance with the recommended dosage and route of 
administration for each medicine. 

Compatibility and Stability 

Ciprofloxacin solutions are incompatible with all infusion solutions/medicines (e.g., penicillins, 
heparin solutions), which are physically or chemically unstable at the pH of ciprofloxacin 
(pH 3.9 - 4.5), especially when combined with alkaline solutions. 

The visual signs of incompatibility are e.g. precipitation, clouding and discolouration. Only 
clear solutions are to be used.  
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Since ciprofloxacin is slightly light sensitive, the solutions should be protected from light 
during storage. 

OVERDOSAGE 

In the event of acute overdosage, reversible renal toxicity has been reported in some cases.  
Apart from routine emergency measures, it is recommended to monitor renal function, 
including urinary pH and acidify, if required to prevent crystalluria. Adequate hydration must 
be maintained.  

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

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin IV is a clear, colourless to slightly yellowish solution. 

Ciproxin IV infusion solutions (0.2%) are available in vials containing pre-mixed solutions of 
ciprofloxacin 100 mg/50 mL and 200 mg/100 mL in 0.9% sodium chloride. 

Store below 30°C. Protect from light. Do not refrigerate or freeze. 

Instructions for handling 

At cool temperatures precipitation may occur, which will re-dissolve at room temperature. It 
is therefore recommended not to store the infusion solution in a refrigerator.  

For ease of use the infusion vial stopper should be penetrated in the central ring. Penetration 
of the outer ring may result in damage to the vial stopper. 

NAME AND ADDRESS OF THE SPONSOR 
BAYER AUSTRALIA LTD 
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 

POISON SCHEDULE OF THE MEDICINE 
PRESCRIPTION ONLY MEDICINE 
 

DATE OF FIRST INCLUSION ON ARTG: 20 DECEMBER 1993   

DATE OF MOST RECENT AMENDMENT: 29 May 2012  
 
® Registered Trade Mark of Bayer AG, Germany 
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PRODUCT INFORMATION 

CIPROXIN® (Ciprofloxacin) 

NAME OF THE MEDICINE 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. The CAS Registry number is 
[86393-32-0]. It is a faintly yellowish to yellow crystalline substance with a molecular weight 
of 385.8. Its empirical formula is C17H18FN3O3.HCl.H2O and its chemical structure is as 
follows: 

 

 

 

 

 

DESCRIPTION 

Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral 
administration. Ciproxin tablets also contain the following excipients: microcrystalline 
cellulose, maize starch, colloidal anhydrous silica, crospovidone, magnesium stearate, 
hypromellose, macrogol 4000, titanium dioxide. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with 
the enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in 
vitro. 

Gram-Negative:  

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shigella 
species; Proteus mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri 
(formerly Proteus rettgeri); Morganella morganii (formerly Proteus morganii); Serratia 
species* (including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas 
fluorescens; Campylobacter species; Haemophilus influenzae; Moraxella (Branhamella) 
catarrhalis. 

 HClH2O 
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Gram-Positive: * 

Staphylococcus aureus (including methicillin-susceptible and methicillin-resistant 
strains); coagulase negative Staphylococcus species (including Staphylococcus 
epidermidis); Streptococcus pyogenes (group A); Streptococcus pneumoniae; 
Enterococcus faecalis. 

*Note:  

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram-
negative organisms. 

2. Most strains of Streptococci are only moderately susceptible to ciprofloxacin. 
Clinical studies have shown the drug to be effective for urinary tract infections 
caused by Enterococcus faecalis; however failures and reinfections have been 
observed with prostatitis. Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been 
shown to respond to ciprofloxacin, it is not the drug of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are 
generally resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak 
plasma concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker (see PHARMACOLOGY). 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro.  The minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g., nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin. 
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In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial 
agents, particularly beta-lactams, the combination behaves either in an indifferent or additive 
manner.  Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of “intermediate” indicates that the result should be considered equivocal, and if the micro-
organism is not fully susceptible to alternative, clinically feasible drugs, the test should be 
repeated. This category implies possible clinical applicability in body sites where the drug is 
physiologically concentrated or in situations where high dosage of drug can be used. This 
category also provides a buffer zone, which prevents small-uncontrolled technical factors 
from causing major discrepancies in interpretation. A report of “Resistant” indicates that the 
pathogen is not likely to be inhibited if the antimicrobial compound in the blood reaches the 
concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Absorption 

Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral 
administration. The absolute bioavailability is approximately 70% with no substantial loss by 
first pass metabolism. Co-administration of ciprofloxacin with food appears to lower peak 
serum levels and delay the absorption of ciprofloxacin, resulting in peak concentrations 
closer to 2 hours after dosing rather than 1 hour. The overall absorption, however, is not 
substantially affected.  Absorption also appears to be greatly reduced by prior administration 
of antacids. 

Distribution 

After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of 
ciprofloxacin to serum proteins is 20 to 40%. Serum concentrations increase in a dose-
proportional manner and were, after multiple doses, as shown below: 
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_____________________________________ 
 Maximum 
 Serum Area Under 
Dose Concentration Curve (AUC) 
(mg) (g/mL) (ghr/mL) 
_____________________________________ 
250 1.4 5.4 
500 2.6 10.6 
750 3.4 15.0 
_____________________________________ 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean 
concentrations 12 hours after dosing with 250, 500 or 750 mg are 0.1, 0.2 and 0.4 g/mL 
respectively.  

Metabolism 

Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine 
which together account for approximately 15% of an oral dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Elimination 

The serum elimination half-life in subjects with normal renal function is approximately 
4 hours.  Approximately 40 to 50% of an orally administered dose is excreted in the urine as 
unchanged drug. During the first 2 hours after an oral dose of 250 mg, the urine 
concentration of ciprofloxacin usually exceeds 200 g/mL. Eight to 12 hours after the same 
dose, urine levels are approximately 30 g/mL. Urinary excretion of ciprofloxacin is virtually 
complete within 24 hours after dosing. The renal clearance of ciprofloxacin is approximately 
18 L/h which exceeds the normal glomerular filtration rate of 7.2 L/h. Thus, active tubular 
secretion would seem to play a significant role in its elimination. In patients with creatinine 
clearance between 21-40 mL/min, the half-life of ciprofloxacin is only slightly prolonged. 
Dosage adjustments are usually not required in such cases. However, in patients with severe 
renal impairment, with creatinine clearance less than 20 mL/min, the half life of ciprofloxacin 
is nearly doubled and dosage adjustment is necessary (see DOSAGE AND 
ADMINISTRATION).  

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum 
concentrations after oral dosing, only a small amount of the dose administered is recovered 
from the bile. Approximately 20 to 35% of an oral dose is recovered from the faeces within 
5 days after dosing.  

Inhalational anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
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intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 
(For additional information, see PRECAUTIONS, Paediatric Use.) Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 to 
1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day drug administration period. 

INDICATIONS 

Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

Inhalational anthrax (post-exposure): To reduce the incidence or progression of disease 
following exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations 
achieved in humans serve as a surrogate endpoint reasonably likely to predict clinical 
benefit and provide the basis for this indication. 

Note: 

1. Typhoid and Paratyphoid infections and infections due to multi-resistant 
Staphylococcus aureus are excluded from the above due to insufficient data. 

2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it 
may not be the drug of choice in cases with Gram-positive infections, such as 
pneumonia due to Streptococcus pneumoniae. 

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence 
localising infection to the prostate  
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Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram-
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

CONTRAINDICATIONS 

 A history of hypersensitivity to ciprofloxacin or other quinolones, including nalidixic acid, 
or any of the excipients. 

 Concurrent administration of ciprofloxacin and tizanidine (see INTERACTIONS WITH 
OTHER MEDICINES). 

PRECAUTIONS 

Streptococcus pneumoniae infections 

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to 
inadequate efficacy against Streptococcus pneumoniae. 

Cardiac disorders 

Ciprofloxacin is associated with cases of QT prolongation (see ADVERSE EFFECTS). In 
general, elderly patients may be more susceptible to drug-associated effects on the QT 
interval. Women may also be more sensitive to QT proglongation medicine compared to men 
as they tend to have a longer baseline QTc interval. Precaution should be taken when using 
ciprofloxacin with concomitant drugs that can result in prolongation with the QT interval (e.g. 
class IA or III antiarrhythmics, tricyclic antidepressants, macrolides, antipsychotics,) or in 
patients with risk factors for torsade de pointes (e.g.  congenital long  QTsyndrome, 
uncorrected electrolyte imbalance such as hypokalaemia or hypomagnesaemia and cardiac 
disease such as heart failure, myocardial infarction, or bradycardia ). 

Antibiotic-associated Colitis 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea.  

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to drug discontinuation alone. However, in moderate to severe cases 
appropriate therapy such as oral antibacterial agents effective against Clostridium difficile 
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should be considered. Fluids, electrolytes and protein replacement should be provided when 
indicated. 

Drugs which delay peristalsis, e.g., opiates and diphenoxylate with atropine (Lomotil), may 
prolong and/or worsen the condition and should not be used. 

Effects on the Liver 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued (see 
ADVERSE EFFECTS). There can be temporary increase in transaminases, alkaline 
phosphatase, or cholestatic jaundice, especially in patients with previous liver damage, who 
are treated with ciprofloxacin. 

Effects on Tendons 

Tendonitis and tendon ruptures (predominantly Achilles tendon), sometimes bilateral, that 
required surgical repair or resulted in prolonged disability have been reported with Ciproxin 
(ciprofloxacin) and other quinolones.  This may occur even within the first 48 hours of 
treatment or up to several months after discontinuation of ciprofloxacin. Patients who are 
elderly or have had prior systemic treatment with corticosteroids are thought to be at 
particular risk. Ciprofloxacin should be used with caution in patients with a history of tendon 
disorders related to quinolone treatment. Therapy should be discontinued if the patient 
experiences any sign of tendonitis (e.g. painful swelling, inflammation) or rupture of a tendon. 
Care should be taken to keep the affected extremity at rest and avoid any inappropriate 
physical exercise due to the increased risk of tendon rupture. 

Superinfections 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition is 
essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the drug. 

Anaphylactoid Reactions 

In some instances, hypersensitivity and allergic reactions may occur following a single dose, 
a physician should be informed immediately. 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). In these cases 
Ciproxin should be discontinued and appropriate medical treatment given. 
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Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Effects on the CNS 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.  

In some instances, CNS reactions may occur even after the first administration of 
fluoroquinolones, including ciprofloxacin. In rare cases, depression or psychotic reactions 
can progress to suicidal ideations/thoughts and self-injurious behaviour, such as attempted 
or completed suicide. In the event that the patient develops any of these reactions, Ciproxin 
should be discontinued and appropriate measures instituted.  

Nervous System 

Ciproxin should be used with caution in patients with myasthenia gravis because symptoms 
can be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation of 
myasthenia gravis, a physician should be consulted. 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 
EFFECTS). 

Vision disorders 

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

Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other drugs are administered concomitantly which are metabolized via the same 
enzymatic pathway (e.g. tizanidine, theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole). Increased plasma concentrations associated with drug specific side 
effects may be observed due to inhibition of their metabolic clearance by ciprofloxacin. (See also 
INTERACTIONS WITH OTHER MEDICINES) 

Crystalluria 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  
Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the drug, but also in some patients receiving standard therapeutic doses. 
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have an acidic urine. Patients receiving ciprofloxacin should be well 
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hydrated and alkalinity of the urine should be avoided.  It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible central-nervous side effects. Cases of status epilepticus 
have been reported. If seizures occur, Ciproxin should be discontinued. 

Elderly Patients  

Ciproxin should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastrointestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit and no embryotoxicity or teratogenicity was 
observed. There are, however, no adequate and well-controlled studies in pregnant women. 
Like other drugs in its class, ciprofloxacin causes arthropathy in immature animals.  

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to 
the fetus. (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related drugs such as nalidixic acid and cinoxacin, can produce erosions of cartilage of 
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weight-bearing joints and other signs of arthropathy in immature animals of various species. 
Long-term safety data, including effects on cartilage, following the administration of 
ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate.  For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in 
inhalational anthrax (post-exposure) have not been established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems.  

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug 
did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control.  Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. The 
times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice.  The clinical significance of these findings to 
humans is unknown. 

Effects on ability to drive and use machines 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the 
ability to drive or operate machinery. This is even more applicable when the drug is taken in 
conjunction with alcohol. 

Effect on laboratory tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of mycobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 
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INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline  

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline and prolongation of its elimination half-life. This can lead to 
theophylline-induced side effects; in very rare cases these side effects can be life threatening 
or fatal. If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of Cmax 
and AUC of ciprofloxacin. 

Probenecid  

Co-administration of probenecid with ciprofloxacin results in a 50% reduction in the 
ciprofloxacin renal clearance and a 50% increase in its AUC, without altering the peak 
concentration, time to peak and half-life of elimination. 

Caffeine 

Quinolones have also been shown to interfere with the metabolism of caffeine. It may reduce 
the clearance of caffeine and prolong its plasma half-life. Patients are advised that 
ciprofloxacin may enhance the effects of caffeine. 

Anticoagulants  

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives. When these products are administered 
concomitantly, prothrombin time or other suitable coagulation tests should be closely 
monitored. 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. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. Therefore, it is frequently 
(twice a week) necessary to control the serum creatinine concentrations in these patients. 

Metoclopramide 

Metoclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to 
reach maximum plasma concentrations. No effect was seen on the bioavailability of 
ciprofloxacin. 

Document 1



150604 CIPROXIN Tablets dPI                                                                                                                                Page 12 of 20 

 

 

Oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

NSAIDs 

Animal studies have shown that the combination of very high doses of quinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) can 
provoke convulsions. 

Other xanthine derivatives 

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

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin is discontinued in patients receiving both agents, monitoring 
of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin with phenytoin. 

Methotrexate  

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant Ciproxin therapy is 
indicated. 

Other  

Iron, sucralfate or highly buffered drugs (e.g. antiretrovirals), polymeric phosphate binders 
(e.g. sevelamer) and antacids containing magnesium, aluminium or calcium interfere with the 
absorption of ciprofloxacin; concurrent administration of these agents with Ciproxin should be 
avoided. 

Tizanidine  

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with Ciproxin (see also 
CONTRAINDICATONS).  

Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
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Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration. 

Ropinirole  

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
medium inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Ropinirole-related side effects should be 
monitored during and shortly after co-administration with Ciproxin; dose adjustment is 
recommended if necessary. 

Lidocaine 

It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 

Following concomitant administration of 250 mg Ciproxin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31%, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during 
and shortly after co-administration with Ciproxin are advised. 

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 Ciproxin. Therefore, caution should be 
used prescribing Ciproxin concomitantly with sildenafil taking into consideration the risks and 
the benefits. 
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ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Ill categories of frequency are listed below (overall n = 51721 , 
data lock point: 15 May 2005). 

Common Uncommon Rare Very rare 

~1% to <10% ~0.1 % to < 1% ~0.01 % to <0.1 % <0.01% 

Infections and Infestations 
Mycotic Antibiotic associated 
superinfections colitis (very rarely 

with possible fatal 
outcome) 

Blood and Lymphatic System Disorders 

Eosinophilia Leukopenia Haemolytic anaemia 

Anaemia Agranulocytosis 

Neutropenia Pancytopenia (life-

Leukocytosis threatening) 

Thrombocytopenia Bone marrow depression 

Thrombocytaemia (life-threatening) 

Immune System Disorders 

Allergic reaction Anaphylactic reaction 

Allergic oedema I Anaphylactic shock (life-
angioedema threatening) 

Serum sickness-like 
reaction 

Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 

Psychomotor Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially culminating in 
agitation Anxiety reaction self-injurious behaviour, 

Abnormal dreams such as suicidal ideations / 

Depression thoughts and attempted or 

(potentially 
completed suicide) 

culminating in self-
injurious behaviour, 
such as suicidal 
ideations / thoughts 
and attempted or 
completed suicide) 

Hallucinations 

Nervous System Disorders 

Headache Par- and Migraine 
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Common Uncommon Rare Very rare 

~1% to <10% ~0.1 %to < 1% ~0.01 % to <0.1 % <0.01% 

Dizziness Dysaesthesia Disturbed coordination 

Sleep disorders Hypoaesthesia Smell disorders 
Taste disorders Tremor Hyperesthesia 

Seizures lntracranial hypertension 
(including status (pseudotumour cerebri) 
epilepticus) 

Vertigo 

Eye Disorders 

Visual disturbances Visual color distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 

Hearing loss 

Cardiac Disorders 
Tachycardia 

Vascular Disorders 

Vasodilatation Vasculitis 
Hypotension 

Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatitis 

Diarrhoea Gastrointestinal 
and abdominal 
pains 

Dyspepsia 

Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment Liver necrosis (very rarely 
transaminases Jaundice progressing to life-

Increased Hepatitis (non threatening hepatic failure) 

bilirubin infective) 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensitivity Petechiae 

Pruritus reactions Erythema multiforme 

Urticaria Blistering Erythema nodosum 

Stevens-Johnson syndrome 
(potentially life-threatening) 

Toxic epidermal necrolysis 
(potentially life-threatening) 

150604 CIPROXIN Tablets dPI Page 15 of 20 



Document 1

Common Uncommon Rare Very rare 

~1% to <10% ~0.1 %to < 1% ~0.01 % to <0.1 % <0.01% 

Musculoskeletal, Connective Tissue and Bone Disorders 
Arthralgia Myalgia Muscular weakness 

Arthritis Tendonitis 

Increased muscle Tendon rupture 
tone and cramping (predominantly Achilles 

tendon) 

Exacerbation of symptoms 
of myasthenia gravis 

Renal and Urinary Disorders 

Renal Renal failure 
impairment Haematuria 

Crystalluria 

Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions ( only 

Fever hidrosis) 
intravenous 
administration) 

Investigations 

Increase in Abnormal 
blood alkaline prothrombin level 
phosphatase Increased amylase 

Note: The incidence of arthropathy, mentioned above, refers to data collected in studies with 
adults. In children, arthropathy is reported to occur commonly. 

150604 CIPROXIN Tablets dPI Page 16 of20 



150604 CIPROXIN Tablets dPI                                                                                                                                Page 17 of 20 

 

 

ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency could 
not be estimated are listed below: 

Blood and Lymphatic System 
Disorders 

Pancytopenia  

(life-threatening) 
Bone marrow depression  

(life-threatening) 
Immune System Disorders Serum sickness-like reaction 

Anaphylactic shock (life-threatening) 
Nervous System Disorders Hyperaesthesia 

Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-threatening 
hepatic failure) 

Skin and Subcutaneous 
Tissue Disorders 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective 
Tissue and Bone Disorders 
 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 
Administration Site 
Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

* These events were reported during the postmarketing period and were observed 
predominantly among patients with further risk factors for QT prolongation (see 
PRECAUTIONS). 

The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment: 

Common: Vomiting, Transient increase in transaminases, Rash 

Uncommon: Thrombocytopenia, Thrombocytaemia, Confusion and disorientation, 
Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances, Hearing loss, Tachycardia, Vasodilatation, 
Hypotension, Transient hepatic impairment, Jaundice, Renal failure, 
Oedema 
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Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 

DOSAGE AND ADMINISTRATION 

Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients 
with complicated infections caused by organisms not highly susceptible, such as 
Enterococcus faecalis, 500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given 
every 12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatitis - 250 to 500mg every 12 hours.  

Inhalational anthrax (post-exposure) – for adults, the recommended dose is 500 mg every 
12 hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to 
exceed 500 mg per dose), every 12 hours. Drug administration should begin as soon as 
possible after suspected or confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative 
organisms, the use of higher doses should be considered in patients with Gram-positive 
infections. In such cases 8 hourly administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared.  The usual duration is 7 to 14 days; however for severe and complicated 
infections more prolonged therapy may be required. Bone and joint infections may require 
treatment for 4 to 6 weeks or longer. Gastrointestinal infections (infectious diarrhoea) need 
treatment for only 5 days. Chronic bacterial prostatitis should be treated for 14 to 28 days. 

Inhalational anthrax (post exposure) should be treated for 60 days. Drug administration 
should begin as soon as possible after suspected or confirmed exposure. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 
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Dosage adjustments: for patients with creatinine clearance between 31-60 mL/min/1.73m2, 
the maximum daily dose should be 1000 mg/day for oral administration. For creatinine 
clearance equal or less than 30 mL/min/1.73m2, the maximum daily dose should be 500 
mg/day for oral administration. 

When only data for serum creatinine are available, the following formula (Cockcroft's 
equation) may be used to estimate creatinine clearance. 

Men:     (mL/min) clearance Creatinine 0885.0 
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight 
x  

Women:   0.85 x the value calculated for men. 

OVERDOSAGE 

In the event of acute, excessive oral overdosage, reversible renal toxicity has been reported 
in some cases. Therefore, apart from routine emergency measures, 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 reduce 
the absorption of ciprofloxacin in overdoses. 

Only a small quantity of ciprofloxacin (<10%) is eliminated from the body after haemodialysis 
or peritoneal dialysis. 

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin 250 – Biconvex, white film-coated tablet round tablet 11mm in diameter containing 
250 mg ciprofloxacin, the top scored and marked with "CIP” on one half of the score and 
“250" on the other half and the Bayer cross on bottom. Blister packs of 2 and 14 tablets. 

Ciproxin 500 – Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the other side separated by 
a score across the width of the tablet and "BAYER" on bottom. Blister packs of 14. 

Ciproxin 750 – Biconvex, 22mm x 8mm oblong, white film-coated tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. Blister packs of 14. 

NAME AND ADDRESS OF THE SPONSOR 

BAYER AUSTRALIA LTD  

ABN 22 000 138 714 

875 Pacific Highway 

PYMBLE NSW 2073 
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POISON SCHEDULE 

PRESCRIPTION ONLY MEDICINE 

DATE OF FIRST INCLUSION ON THE ARTG  

2 March 1992 

DATE OF MOST RECENT AMENDMENT 

 

® Registered Trade Mark of Bayer AG, Germany 
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PRODUCT INFORMATION 
 
CIPROXIN® IV  
Ciprofloxacin 

NAME OF THE MEDICINE 

Ciproxin IV (ciprofloxacin) is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity for intravenous (IV) administration. Ciprofloxacin, a fluoroquinolone, is a 
1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinoline-carboxylic acid. The 
CAS Registry number is 85721-33-1. It is a faint to light yellow crystalline powder with a 
molecular weight of 331.4. Its empirical formula is C17H18FN3O3 and its chemical structure 
is as follows: 

 

DESCRIPTION 

Ciproxin IV (ciprofloxacin lactate) is available as a 100 mg/50 mL and a 200 mg/100 mL 
ready-to-use infusion solution in 0.9% sodium chloride injection. Ciproxin IV also contains the 
excipients: lactic acid, which is used as a solubilising agent, hydrochloric acid for pH 
adjustment, and water for injections. The solution is a clear, colourless to slightly yellow 
solution. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro and in vivo activity against a wide range of Gram-negative and 
Gram-positive organisms. The bactericidal action of ciprofloxacin appears to result from 
interference with the enzyme, DNA gyrase. 

Gram-negative organisms 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shigella species; 
Proteus mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly 
Proteus rettgeri); Morganella morganii (formerly Proteus morganii); Serratia species 
(including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas fluorescens; 
Haemophilus influenzae; Moraxella (Branhamella) catarrhalis; Campylobacter species.  

Gram-positive organisms* 

Staphylococcus aureus (including methicillin susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis. 
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Note: * 

1. Gram-positive organisms and Pseudomonas aeruginosa are generally less sensitive to 
ciprofloxacin than other Gram-negative organisms which results in lower medicine 
efficacy rates. 

2. Most strains of streptococci are only moderately susceptible to ciprofloxacin.  Clinical 
studies have shown the medicine to be effective for urinary tract infections caused by 
Enterococcus faecalis.  Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been shown 
to respond to ciprofloxacin, it is not the medicine of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are generally 
resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5.     The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma     
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro.  The minimal bactericidal concentration (MBC) is generally 2-8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice, resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g. nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin.  

In vitro studies have shown that additive activity often results when ciprofloxacin is combined 
with other antimicrobial agents. The combination behaves either in an indifferent or additive 
manner. Synergism or antagonism has been observed very rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 
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Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of “intermediate” indicates that the result should be considered equivocal, and if the micro-
organism is not fully susceptible to alternative, clinically feasible medicines, the test should 
be repeated. This category implies possible clinical applicability in body sites where the 
medicine is physiologically concentrated or in situations where high dosage of medicine can 
be used. This category also provides a buffer zone, which prevents small-uncontrolled 
technical factors from causing major discrepancies in interpretation. A report of “Resistant” 
indicates that the pathogen is not likely to be inhibited if the antimicrobial compound in the 
blood reaches the concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Distribution 

Immediately following a 30-minute intravenous infusion of 200 mg ciprofloxacin, serum 
concentrations average 3 µg/mL. During the first hour after completion of infusion, serum 
concentration decreases to approximately 30% of the peak value, but thereafter serum 
concentrations decline with a half-life of approximately 4 hours. Mean concentrations 
observed after a 200 mg dose is given below: 
 
Ciprofloxacin Serum Concentrations (µg/mL) 
After a 30-minute Infusion 
___________________________________________________________________ 
 
 End of 
Dose Infusion 0.5 hr 1 hr 3 hr 6 hr 8 hr 12 hr 
___________________________________________________________________ 
 
200 mg 3.18 1.4 1.0 0.5 0.3 0.2 0.1 
___________________________________________________________________ 
 
The pharmacokinetics of intravenously administered ciprofloxacin are near-linear over the 
dosage range of 100 mg to 300 mg, as no substantial dose-dependent changes in clearance 
or serum half-life are observed. 
Approximately 50-70% of the intravenous dose is excreted in the urine as unchanged 
medicine.  During the first 2 hours of a 200 mg intravenous dose, the urine concentration of 
ciprofloxacin usually exceeds 200 µg/mL. 

 
Protein Binding 
Binding of ciprofloxacin to serum protein is 20-40%. 
 

Metabolism 
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Four metabolites, desethyleneciprofloxacin (M1), sulphociprofloxacin (M2), oxociprofloxacin 
(M3) and formylciprofloxacin (M4), have been identified in human urine which, together, 
account for approximately 12% of an intravenous dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Excretion 

Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The renal 
clearance of ciprofloxacin is approximately 18 L/hr which exceeds the normal glomerular 
filtration rate of 7.2 L/hr. Thus, active tubular secretion would seem to play a significant role 
in its elimination. 

Although bile concentrations of ciprofloxacin are 3-4 times higher than serum concentrations 
after intravenous dosing, only a small amount of the dose administered (<1%) is recovered 
from bile as unchanged medicine. 

An additional 1-2% of the dose is recovered from bile in the form of metabolites.   

Approximately 15% of an intravenous dose is recovered from the faeces within 5 days after 
dosing. 

Factors Influencing Pharmacokinetics 

Impaired renal/hepatic function 

In patients with creatinine clearance between 21-40 mL/min, the half-life of ciprofloxacin is 
slightly prolonged, but dosage adjustments are usually not required in such cases. However, 
in patients with severe renal impairment, with creatinine clearance less than 20 mL/min, the 
half-life of ciprofloxacin is nearly doubled and dosage adjustment is necessary (see Dosage 
and Administration). Serum metabolite concentrations, particularly sulfociprofloxacin (M2) 
and oxociprofloxacin (M3), are higher in renally impaired patients than in patients with normal 
renal function. 

In preliminary studies in patients with stable chronic liver cirrhosis, no significant changes in 
ciprofloxacin pharmacokinetics were observed. The kinetics of ciprofloxacin in patients with 
acute hepatic insufficiency, however, have not been fully elucidated. 

Age (elderly) 

The higher levels of ciprofloxacin and its metabolites seen in elderly patients are possibly 
due to reduced renal function and volume of distribution. 

Inhalational Anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
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on cartilage, following the administration of ciprofloxacin to paediatric patients are limited (for 
additional information, see PRECAUTIONS, Paediatric Use). Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 
to1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day medicine administration period. 

INDICATIONS 
1. Ciprofloxacin IV is indicated for use in hospitalised adult patients in whom oral 

ciprofloxacin is indicated but cannot be administered or where the oral form is 
inappropriate.   

 
2. For the treatment of serious or life-threatening infections due to sensitive organisms 

involving the following organ systems: 
 Lower respiratory tract infections (Gram-negative organisms) 
 Skin and Skin Structure 
 Septicaemia 
 Bone and Joint 
 Urinary Tract 
 
3. Inhalational anthrax (post-exposure): To reduce the incidence or progression of 

disease following exposure to aerosolised Bacillus anthracis. Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

 
Note: 
 
Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not be 
the medicine of choice in cases with Gram-positive infections due to Streptococcus 
pneumoniae. 

If anaerobic organisms are suspected of contributing to the infection, use of other suitable 
medicines should be considered. 

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Ciprofloxacin is suitable to treat mixed infections caused by susceptible strains of both Gram-
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 
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CONTRAINDICATIONS 

• A history of hypersensitivity to ciprofloxacin or other quinolones (including nalidixic 
acid), or any of the excipients. 

• Concurrent administration of ciprofloxacin and tizanidine (see Interaction with Other 
Medicines). 

PRECAUTIONS 

The use of ciprofloxacin in pre-pubertal children – except for use in inhalational anthrax 
(post-exposure) – and during pregnancy is not recommended. 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea. 

Antibiotic-associated Colitis 

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin.  A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to medicine discontinuation alone. However, in moderate to severe 
cases appropriate therapy such as oral antibacterial agents effective against Clostridium 
difficile should be considered. Fluids, electrolytes and protein replacement should be 
provided when indicated. Medicines which delay peristalsis, e.g. opiates and diphenoxylate 
with atropine (Lomotil), may prolong and/or worsen the condition and should not be used in 
this situation. 

Musculoskeletal system 

Achilles and other tendon ruptures, sometimes bilateral that required surgical repair or 
resulted in prolonged disability have been reported with ciprofloxacin and other quinolones. 
This may occur even within the first 48 hours of treatment or up to several months after 
discontinuation of ciprofloxacin. Patients who are elderly or have had prior systemic 
treatment with corticosteroids are thought to be at particular risk. Ciprofloxacin should be 
used with caution in patients with a history of tendon disorders related to quinolone 
treatment. Therapy should be discontinued if the patient experiences any sign of tendonitis 
(e.g. painful swelling, inflammation) or rupture of a tendon. Care should be taken to keep the 
affected extremity at rest and avoid any inappropriate physical exercise due to the increased 
risk of tendon rupture. 

Superinfection 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms.  Repeated evaluation of the patient's condition 
is essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved.  Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the medicine. 
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Duration of use 

Increased toxicity of intravenous ciprofloxacin has been associated with increased duration 
of use, hence oral ciprofloxacin should be substituted as soon as practicable. 

Hypersensitivity 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). Some reactions are 
accompanied by cardiovascular collapse. Appropriate emergency measures for the 
management of such reactions should be readily available. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Cardiac Disorders 

Ciprofloxacin is associated with cases of QT prolongation. In general, elderly patients may be 
more susceptible to drug-associated effects on the QT interval. Women may also be more 
sensitive to QT prolongation medicine compared to men as they tend to have a longer baseline 
QTc interval. Precaution should be taken when using ciprofloxacin with concomitant medicines 
that can result in prolongation with the QT interval (e.g., Class IA or III antiarrhythmics, tricyclic 
antidepressants, macrolides, antipsychotics,) or in patients with risk factors for QT prolongation 
or torsade de pointes (e.g.,  congenital long QT  syndrome, uncorrected electrolyte imbalance 
such as hypokalaemia or hypomagnesaemia and cardiac disease such as heart failure, 
myocardial infarction, or bradycardia).   

CNS Effects 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.   

In some instances, CNS  reactions may occur even after the first administration of 
fluoroquinolones including ciprofloxacin. In rare cases, depression or  psychotic reactions 
can progress to suicidal ideation/thoughts and self-injurious behaviour, such as attempted or 
completed suicide. In the event that the patient develops any of these reactions Ciproxin IV 
should be discontinued and appropriate measures instituted.    

Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other medicines are administered concomitantly which are metabolised via the 
same enzymatic pathway (e.g. tizanidine, theophylline, methylxantines, caffeine, duloxetine, 
clozapine, olanzapine, ropinirole). Increased plasma concentrations associated with drug-
specific side effects may be observed due to inhibition of their metabolic clearance by 
ciprofloxacin (see also Interaction with Other Medicines). 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin IV should be used with caution in epileptics and in patients who have 
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suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin IV should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible central-nervous adverse effects. Cases of status epilepticus 
have been reported. If seizures occur, Ciproxin IV should be discontinued. 

Nervous System 

Ciproxin IV might exacerbate symptoms of myasthenia gravis. Therefore, at any clinical sign 
or symptom of an exacerbation of myasthenia gravis, a physician should be consulted. 
Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin IV should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 
EFFECTS). 

Vision disorders 

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

Use in the Elderly  

Ciproxin IV should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

As with any potent medicine, periodic assessment of organ system functions, including renal, 
hepatic and haematopoietic, is advisable during prolonged therapy. 

Effects on the Liver 

There can be a temporary increase in transaminases, alkaline phosphatase or cholestatic 
jaundice, especially in patients with previous liver damage. 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued. There 
can be temporary increase in transaminases, alkaline phosphatase, or cholestatic jaundice, 
especially in patients with previous liver damage, who are treated with ciprofloxacin. 

General 

Ciprofloxacin intravenous solution should be administered by slow infusion over a period of 
60 minutes. Local IV site reactions have been reported with the intravenous administration of 
ciprofloxacin. These reactions are more frequent if infusion time is 60 minutes or less or if 
small veins of the hand are used. These may appear as local skin reactions which resolve 
rapidly upon completion of the infusion. Subsequent intravenous administration is not 
contraindicated unless the reactions recur or worsen. 
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The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  

Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the medicine, but also in some patients receiving standard therapeutic doses.  
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have acidic urine.  Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided. It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

The additional sodium load should be taken into account when using Ciproxin IV in patients 
for whom sodium intake is of medical concern (e.g. patients with congestive heart failure, 
renal failure, nephrotic syndrome, etc. (see PRESENTATION AND STORAGE 
CONDITIONS or DOSAGE AND ADMINISTRATION for sodium content). 

Severe Infections and/or Infections due to Gram-positive or anaerobic bacteria 

For the treatment of severe infections, staphylococcal infections and infections involving 
anaerobic bacteria, ciprofloxacin should be used in combination with an appropriate antibacterial 
agent. 

Streptococcus pneumoniae infections  

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastro-intestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit, and no embryotoxicity or teratogenicity was 
observed. 

There are, however, no adequate and well-controlled studies in pregnant women. Like other 
medicines in its class, ciprofloxacin causes arthropathy in immature animals. 

Ciproxin IV should be used in pregnancy only if the potential benefit justifies the potential risk 
to the fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in breast milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Document 1



 

 150615 CIPROXIN I.V. dPI  Page 10 of 20 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related medicines such as nalidixic acid, norfloxacin and cinoxacin, can produce erosions of 
cartilage of weight-bearing joints and other signs of arthropathy in immature animals of 
various species. Long-term safety data, including effects on cartilage, following the 
administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. The safety and effectiveness of ciprofloxacin in pre-
pubertal children except for use in inhalational anthrax (post-exposure) have not been 
established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the 
medicine did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle.  
The times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice.  The clinical significance of these findings to 
humans is unknown. 

Effects on Ability to Drive and Use Machines 

Fluoroquinolones including ciprofloxacin may result in an impairment of the patient’s ability to 
drive or operate machinery due to CNS reactions. This is even more applicable when the 
medicine is taken in conjunction with alcohol. 

Interaction on Laboratory Tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of myobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 
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INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline 

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline, prolongation of its elimination half-life and increased adverse 
reactions, particularly those involving the CNS. 

SERIOUS AND FATAL REACTIONS HAVE BEEN REPORTED IN PATIENTS RECEIVING 
CONCURRENT ADMINISTRATION OF CIPROFLOXACIN IV AND THEOPHYLLINE.  

These reactions include cardiac arrest, convulsive seizures, status epilepticus and 
respiratory failure.  Similar serious adverse events have been noted with administration of 
theophylline alone; however, the possibility that ciprofloxacin may potentiate these reactions 
cannot be eliminated.   

If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of 
Cmax and AUC of ciprofloxacin. 

Caffeine 

Quinolones have also been shown to interfere with the metabolism of caffeine and 
pentoxifylline (oxpentifylline).  It may reduce the clearance of caffeine and prolong its plasma 
half-life.  Patients are advised that ciprofloxacin may enhance the effects of caffeine.  

Probenecid 

Probenecid interferes with the renal excretion of ciprofloxacin.  Co-administration of 
probenecid and ciprofloxacin results in a 50% reduction in the ciprofloxacin renal clearance, 
a 50% increase in AUC but without altering peak concentration or time to peak. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly.  

Oral antidiabetic agents 

 Hypoglycaemia has been reported when Ciproxin IV and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

Phenytoin 
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Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin IV is discontinued in patients receiving both agents, 
monitoring of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin IV with phenytoin. 

Anticoagulants 

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives such as acenocoumarol, phenprocoumon, or 
fluindione.  When these products are administered concomitantly, prothrombin time or other 
suitable coagulation tests should be closely monitored. 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. 

NSAIDs 

Animal studies have shown that the combination of very high doses of quinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) can 
provoke convulsions. 

Methotrexate 

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant ciprofloxacin therapy 
is indicated. 

Tizanidine  

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with ciprofloxacin (see also 
CONTRAINDICATIONS).  

Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration (see 
PRECAUTIONS). 

 

Ropinirole  

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
moderate inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Monitoring ropinirole-related adverse 
effects and/or dose adjustment as appropriate is recommended during and shortly after co-
administration with ciprofloxacin. 
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Lignocaine 

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

Clozapine 

Following concomitant administration of 250 mg oral ciprofloxacin with clozapine for 7 days, 
serum concentrations of clozapine and N-desmethylclozapine were increased by 29% and 
31 %, respectively. Clinical surveillance and appropriate adjustment of clozapine dosage 
during and shortly after co-administration with oral ciprofloxacin are advised. 

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

ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Il l categories of frequency are listed below (overall n = 51721 , 
data lock point: 15 May 2005). 

The frequencies of ADRs reported with Ciproxin IV are summarised in Table 1 below. Within 
each frequency grouping, adverse effects are presented in order of decreasing seriousness. 

The frequencies of ADRs are defined as: 
Common ~ 1/100 to< 1/10 (~ 1% to <10%) 
Uncommon ~ 1/1000 to< 1/100 (~ 0.1% to <1%) 
Rare ~ 1/10000 to< 1/1000 (~ 0.01% to <0.1%) 
Very rare < 1/10000 (<0.01%) 

Table 1. ADRs reported based on clinical trial data 

Common Uncommon Rare Very rare 
;;::1% to ;;::0.1 % to< 1% ;;::0.01 % to <0.1 % <0.01% 
<10% 

Infections and Infestations 

Mycotic superinfections Antibiotic associated 
colitis (very rarely with 
possible fatal outcome) 

Blood and Lymphatic System Disorders 

Eosinophilia Leukopaenia Haemolytic anaemia 
Anaemia Aaranulocvtosis 
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Neutropenia 
Leukocytosis 
Thrombocytopenia 
Thrombocytaemia 

Pancytopenia 
(life-threatening)  
Bone marrow 
depression (life-
threatening)  

Immune System Disorders 
  Allergic reaction 

Allergic oedema 
/ angioedema 

Anaphylactic 
reaction 
Anaphylactic shock 
(life-threatening) 
Serum sickness-
like reaction 

Metabolism and Nutrition Disorders 
 Decreased appetite 

and food intake 
Hyperglycaemia 
Hypoglycaemia 

 

Psychiatric Disorders 
 Psychomotor hyper-

activity / agitation 
Confusion and 
disorientation 
Anxiety reaction 
Abnormal dreams 
Depression 
(potentially 
culminating in 
self-injurious 
behaviour, such 
as suicidal 
ideations / 
thoughts and 
attempted or 
completed 
suicide) 
Hallucinations 
 

Psychotic reactions 
(potentially 
culminating in self-
injurious behaviour, 
such as suicidal 
ideations / thoughts 
and attempted or 
completed suicide)  
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Common Uncommon Rare Very rare 
;;::1% to ;;::0.1% to < 1% ;;::0.01 % to <0.1 % <0.01% 
<10% 

Nervous System Disorders 

Headache Par- and Dysaesthesia Migraine 
Dizziness Hypoaesthesia Disturbed 
Sleep disorders Tremor coordination 
Taste disorders Seizures Smell disorders 

(including status Hyperaesthesia 
epilepticus) I ntracran ial 
Vertigo hypertension 

(pseudotumour 
cerebri) 

Eye Disorders 

Visual disturbances Visual colour 
distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 
Hearing loss 

Cardiac Disorders 

Tachycardia 

Vascular Disorders 

Vasodilatation Vasculitis 
Hypotension 
Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal and 

abdominal pains 
Dyspepsia 
Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment Liver necrosis 
transaminases Jaundice (very rarely 
Increased bilirubin Hepatitis (non progressing to 

infective) life-threatening 
hepatic failure) 
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Common Uncommon Rare Very rare 
;;::1% to ;;::0.1% to < 1% ;;::0.01 % to <0.1 % <0.01% 
<10% 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensitivity Petechiae 
Pruritus reactions Erythema 
Urticaria Blistering multiforme, 

Erythema nodosum 
Stevens-Johnson 
syndrome 
(potentially life-
threatening) 
Toxic epidermal 
necrolysis 
(potentially life-
threatenina) 

Musculoskeletal, Connective Tissue and Bone Disorders 

Arthralgia Myalgia Muscular 
Arthritis weakness 
Increased muscle Tendonitis 
tone and cramping Tendon rupture 

(predominantly 
Achilles tendon) 
Exacerbation of 
symptoms of 
myasthenia 
aravis 

Renal and Urinary Disorders 

Renal impairment Renal failure 
Haematuria 
Crystalluria 
Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 

Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating 
reactions (only Fever (hyperhidrosis) 
intravenous 
administration) e.g. 
phlebitis or 
thrombophlebitis 

Investigations 

Increase in blood alkaline Abnormal prothrombin 
phosphatase level 

Increased amylase 
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The incidence of arthropathy is referring to data collected in studies with adults. In 
children, arthropathy is reported to occur commonly. 
 
ADRs derived from post marketing reports (status: 31 July 2005) and for which a frequency 
could not be estimated are listed in Table 2 below.  
 
Table 2. ADRs reported based on post marketing reports 
 
Blood and Lymphatic System 
Disorders 

Pancytopenia (life-threatening) 
Bone marrow depression (life-threatening) 

Immune System Disorders Serum sickness-like reaction 
Anaphylactic shock (life-threatening) 

Nervous System Disorders Hyperaesthesia 
Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation  
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-
threatening hepatic failure) 

Skin and Subcutaneous Tissue 
Disorders 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 
 

Musculoskeletal, Connective 
Tissue and Bone Disorders 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 
Administration Site Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

 
The following table of adverse effects have a higher frequency category in the 
subgroups of patients receiving intravenous or sequential (intravenous to oral) 
treatment. 
 
Table 3. Higher frequency of adverse effects occurring in patients  
 
Common Vomiting, transient increase in transaminases, rash 

 
Uncommon Thrombocytopenia, thrombocytaemia, confusion and 

disorientation, hallucinations, par- and dysaesthesia, seizures, 
vertigo, visual disturbances, hearing loss, tachycardia, 
vasodilatation, hypotension, transient hepatic impairment, 
jaundice, renal failure, oedema 
 

Rare Pancytopenia, bone marrow depression, anaphylactic shock, 
psychotic reactions, migraine, smell disorders, hearing 
impaired, vasculitis, pancreatitis, liver necrosis, petechiae, 
tendon rupture 
 

 

DOSAGE AND ADMINISTRATION 
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Intravenous therapy, for the indications mentioned below, should be used only when oral 
therapy is contraindicated. The usual dosage for adults is 200-300 mg every 12 hours. For 
complicated infections or for those caused by organisms not highly susceptible, 300 mg 
should be administered every 12 hours. 

Table 4. Dosage guidelines 

Location of 
Infection 

Urinary tract 

Lower 
respiratory 
tract 
infections 
(gram­
negative) 

Skin or Skin 
Structure 

Blood 

Bone or Joint 

Location of 
Infection 

lnhalational 
Anthrax (post­
exposure )* 

Type or 
Severity 

Severe/ 
Complicated 

Moderate 

Severe/ 
Complicated 
(less 
susceptible 
organisms) 

Type or 
Severity 

Adult 

Paediatric 

Unit Dose Daily Fre- Total Daily Dose 
guency 

200 mg q 12 h 400 mg 

200 mg q 12 h 400 mg 

300 mg q 12 h 600 mg 

Unit Dose Daily Fre- Total Daily Dose 
guency 

400 mg g 12 h 800 mg 

10 mg/kg q 12 h Not to exceed 800 
per dose, mg 
not to 
exceed 
400 mg 
per dose 

Drug administration should begin as soon as possible after suspected or confirmed 
exposure. This indication is based on a surrogate endpoint, ciprofloxacin serum 
concentrations achieved in humans. Total duration of ciprofloxacin administration (IV or oral) 
for inhalational anthrax (post-exposure) is 60 days. 

Ciproxin IV should be administered only by intravenous infusion over a period of 60 minutes. 
Slow infusion of a dilute solution into a large vein will minimise patient discomfort and reduce 
the risk of venous irritation. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defense mechanisms, and the status of renal and hepatic function. 

The serum creatinine should represent a steady state of renal function. 

Duration 
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The duration of treatment depends upon the severity of infection. Generally, ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days (parenteral therapy should be changed to 
oral ciprofloxacin tablets as soon as the condition warrants). In general, intravenous 
ciprofloxacin should not normally be given for greater than 14 days. However, for severe and 
complicated infections more prolonged therapy may be required. Total duration of 
ciprofloxacin administration (IV or oral) for inhalational anthrax (post-exposure) is 60 days. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 

For creatinine clearance equal to or less than 30 mL/min/1.73m2, the maximum daily dose 
should be 400 mg/day for IV regimen. 

When only data for serum creatinine are available, the following formula (Cockroft's equation) 
may be used to estimate creatinine clearance. 
 
Men:  

=(mL/min) clearance Creatinine
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight 
0.0885x  

 
Women: 0.85 x the above value calculated for men. 
 
Administration 

Ciprofloxacin IV infusion solutions (0.2%) are available as a pre-mixed solution in 0.9% 
sodium chloride, equivalent to approximately 154 mmoL sodium per litre, packed in 50 mL or 
100 mL glass bottles. 

The solution should be infused over a period of not less than 60 minutes by direct infusion or 
through a Y-type intravenous infusion set which may already be in place. If this method or 
the "piggyback" method of administration is used, it is advisable to discontinue temporarily 
the administration of any other solutions during the intravenous infusion of ciprofloxacin. 

Osmolality of the infusion solution:   300 mOsm/Kg 

Sodium chloride content:   900 mg/100 mL 

If ciprofloxacin IV is to be given concomitantly with another medicine, each medicine should 
be given separately in accordance with the recommended dosage and route of 
administration for each medicine. 

Compatibility and Stability 

Ciprofloxacin solutions are incompatible with all infusion solutions/medicines (e.g., penicillins, 
heparin solutions), which are physically or chemically unstable at the pH of ciprofloxacin 
(pH 3.9 - 4.5), especially when combined with alkaline solutions. 

The visual signs of incompatibility are e.g. precipitation, clouding and discolouration. Only 
clear solutions are to be used.  
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Since ciprofloxacin is slightly light sensitive, the solutions should be protected from light 
during storage. 

OVERDOSAGE 

In the event of acute overdosage, reversible renal toxicity has been reported in some cases.  
Apart from routine emergency measures, it is recommended to monitor renal function, 
including urinary pH and acidify, if required to prevent crystalluria. Adequate hydration must 
be maintained.  

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

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin IV is a clear, colourless to slightly yellowish solution. 

Ciproxin IV infusion solutions (0.2%) are available in vials containing pre-mixed solutions of 
ciprofloxacin 100 mg/50 mL and 200 mg/100 mL in 0.9% sodium chloride. 

Store below 30°C. Protect from light. Do not refrigerate or freeze. 

Instructions for handling 

At cool temperatures precipitation may occur, which will re-dissolve at room temperature. It is 
therefore recommended not to store the infusion solution in a refrigerator.  

For ease of use the infusion vial stopper should be penetrated in the central ring. Penetration 
of the outer ring may result in damage to the vial stopper. 

NAME AND ADDRESS OF THE SPONSOR 
BAYER AUSTRALIA LTD 
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 

POISON SCHEDULE OF THE MEDICINE 
PRESCRIPTION ONLY MEDICINE 
 

DATE OF FIRST INCLUSION ON ARTG: 20 DECEMBER 1993   

DATE OF MOST RECENT AMENDMENT:  
 
® Registered Trade Mark of Bayer AG, Germany 
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PRODUCT INFORMATION 

CIPROXIN® IV 
Ciprofloxacin 

NAME OF THE MEDICINE 

Ciproxin IV (ciprofloxacin) is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity for intravenous (IV) administration. Ciprofloxacin, a fluoroquinolone, is 
a 1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinoline-carboxylic acid. The 
CAS Registry number is 85721-33-1. It is a faint to light yellow crystalline powder with a 
molecular weight of 331.4. Its empirical formula is C17H18FN3O3 and its chemical structure 
is as follows: 

DESCRIPTION 

Ciproxin IV (ciprofloxacin lactate) is available as a 100 mg/50 mL and a 200 mg/100 mL 
ready-to-use infusion solution in 0.9% sodium chloride injection. Ciproxin IV also contains 
the excipients: lactic acid, which is used as a solubilising agent, hydrochloric acid for pH 
adjustment, and water for injections. The solution is a clear, colourless to slightly yellow 
solution. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro and in vivo activity against a wide range of Gram-negative and 
Gram-positive organisms. The bactericidal action of ciprofloxacin appears to result from 
interference with the enzyme, DNA gyrase. 

Gram-negative organisms 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shigella species; 
Proteus mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly 
Proteus rettgeri); Morganella morganii (formerly Proteus morganii); Serratia species 
(including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas fluorescens; 
Haemophilus influenzae; Moraxella (Branhamella) catarrhalis; Campylobacter species.  

Gram-positive organisms* 

Staphylococcus aureus (including methicillin susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis. 
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Note: * 

1. Gram-positive organisms and Pseudomonas aeruginosa are generally less sensitive 
to ciprofloxacin than other Gram-negative organisms which results in lower medicine 
efficacy rates. 

2. Most strains of streptococci are only moderately susceptible to ciprofloxacin.  Clinical 
studies have shown the medicine to be effective for urinary tract infections caused by 
Enterococcus faecalis.  Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been 
shown to respond to ciprofloxacin, it is not the medicine of first choice in such 
infections, particularly Streptococcus pneumoniae infection of the lower respiratory 
tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are 
generally resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5.     The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma     
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species 
and local information on resistance is desirable, particularly when treating severe infections. 
This information gives only an approximate guidance whether microorganisms will be 
susceptible for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by 
use of serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro.  The minimal bactericidal concentration (MBC) is generally 2-8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice, resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g. nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin.  

In vitro studies have shown that additive activity often results when ciprofloxacin is 
combined with other antimicrobial agents. The combination behaves either in an indifferent 
or additive manner. Synergism or antagonism has been observed very rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
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ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A 
report of “intermediate” indicates that the result should be considered equivocal, and if the 
micro-organism is not fully susceptible to alternative, clinically feasible medicines, the test 
should be repeated. This category implies possible clinical applicability in body sites where 
the medicine is physiologically concentrated or in situations where high dosage of medicine 
can be used. This category also provides a buffer zone, which prevents small-uncontrolled 
technical factors from causing major discrepancies in interpretation. A report of “Resistant” 
indicates that the pathogen is not likely to be inhibited if the antimicrobial compound in the 
blood reaches the concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Distribution 

Immediately following a 30-minute intravenous infusion of 200 mg ciprofloxacin, serum 
concentrations average 3 µg/mL. During the first hour after completion of infusion, serum 
concentration decreases to approximately 30% of the peak value, but thereafter serum 
concentrations decline with a half-life of approximately 4 hours. Mean concentrations 
observed after a 200 mg dose is given below: 
 
Ciprofloxacin Serum Concentrations (µg/mL) 
After a 30-minute Infusion 
___________________________________________________________________ 
 
 End of 
Dose Infusion 0.5 hr 1 hr 3 hr 6 hr 8 hr 12 hr 
___________________________________________________________________ 
 
200 mg 3.18 1.4 1.0 0.5 0.3 0.2 0.1 
___________________________________________________________________ 
 
The pharmacokinetics of intravenously administered ciprofloxacin are near-linear over the 
dosage range of 100 mg to 300 mg, as no substantial dose-dependent changes in 
clearance or serum half-life are observed. 

Approximately 50-70% of the intravenous dose is excreted in the urine as unchanged 
medicine.  During the first 2 hours of a 200 mg intravenous dose, the urine concentration of 
ciprofloxacin usually exceeds 200 µg/mL. 

 

Protein Binding 
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Binding of ciprofloxacin to serum protein is 20-40%. 

 

Metabolism 

Four metabolites, desethyleneciprofloxacin (M1), sulphociprofloxacin (M2), oxociprofloxacin 
(M3) and formylciprofloxacin (M4), have been identified in human urine which, together, 
account for approximately 12% of an intravenous dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Excretion 

Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The 
renal clearance of ciprofloxacin is approximately 18 L/hr which exceeds the normal 
glomerular filtration rate of 7.2 L/hr. Thus, active tubular secretion would seem to play a 
significant role in its elimination. 

Although bile concentrations of ciprofloxacin are 3-4 times higher than serum 
concentrations after intravenous dosing, only a small amount of the dose administered 
(<1%) is recovered from bile as unchanged medicine. 

An additional 1-2% of the dose is recovered from bile in the form of metabolites.   

Approximately 15% of an intravenous dose is recovered from the faeces within 5 days after 
dosing. 

Factors Influencing Pharmacokinetics 

Impaired renal/hepatic function 

In patients with creatinine clearance between 21-40 mL/min, the half-life of ciprofloxacin is 
slightly prolonged, but dosage adjustments are usually not required in such cases. 
However, in patients with severe renal impairment, with creatinine clearance less than 
20 mL/min, the half-life of ciprofloxacin is nearly doubled and dosage adjustment is 
necessary (see DOSAGE AND ADMINISTRATION). Serum metabolite concentrations, 
particularly sulfociprofloxacin (M2) and oxociprofloxacin (M3), are higher in renally impaired 
patients than in patients with normal renal function. 

In preliminary studies in patients with stable chronic liver cirrhosis, no significant changes in 
ciprofloxacin pharmacokinetics were observed. The kinetics of ciprofloxacin in patients with 
acute hepatic insufficiency, however, have not been fully elucidated. 

Age (elderly) 

The higher levels of ciprofloxacin and its metabolites seen in elderly patients are possibly 
due to reduced renal function and volume of distribution. 

Inhalational Anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state 
in human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
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following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 
µg/mL and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
intravenous infusions of 10 mg/kg administered 12 hours apart. After the second 
intravenous infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean 
peak concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including 
effects on cartilage, following the administration of ciprofloxacin to paediatric patients are 
limited (for additional information, see PRECAUTIONS, Paediatric Use). Ciprofloxacin 
serum concentrations achieved in humans serve as a surrogate endpoint reasonably likely 
to predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 
to1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day medicine administration period. 

INDICATIONS 
1. Ciprofloxacin IV is indicated for use in hospitalised adult patients in whom oral 

ciprofloxacin is indicated but cannot be administered or where the oral form is 
inappropriate.   

 
2. For the treatment of serious or life-threatening infections due to sensitive organisms 

involving the following organ systems: 

 Lower respiratory tract infections (Gram-negative organisms) 
 Skin and Skin Structure 
 Septicaemia 
 Bone and Joint 
 Urinary Tract 
 
3. Inhalational anthrax (post-exposure): To reduce the incidence or progression of 

disease following exposure to aerosolised Bacillus anthracis. Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

 
Note: 
 
Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not 
be the medicine of choice in cases with Gram-positive infections due to Streptococcus 
pneumoniae. 

If anaerobic organisms are suspected of contributing to the infection, use of other suitable 
medicines should be considered. 

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 
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Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Ciprofloxacin is suitable to treat mixed infections caused by susceptible strains of both 
Gram-negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected 
as accompanying aetiologic agents, additional therapy should be considered. 
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CONTRAINDICATIONS "'g'-u_idel_in_es _______ __, 

• A history of hypersensitivity to ciprofloxacin or other quinolones (including nalidixic 
acid), or any of the excipients. 

• Concurrent administration of ciprofloxacin and tizanidine (see Interaction with Other 
Medicines). 

PRECAUTIONS 

The use of ciprofloxacin in pre-pubertal children - except for use in inhalational anthrax 
(post-exposure) - and during pregnancy is not recommended. 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea. 

Antibiotic-associated Colitis 

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to medicine discontinuation alone. However, in moderate to severe 
cases appropriate therapy such as oral antibacterial agents effective against C/ostridium 
difficile should be considered. Fluids, electrolytes and protein replacement should be 
provided when indicated. Medicines which delay peristalsis, e.g. opiates and diphenoxylate 
with atropine (Lomotil), may prolong and/or worsen the condition and should not be used in 
this situation. 

Musculoskeletal system 

Achilles and other tendon ruptures, sometimes bilateral that required surgical repair or 
resulted in prolonged disability have been reported with ciprofloxacin and other quinolones. 
This may occur even within the first 48 hours of treatment or up to several months after 
discontinuation of ciprofloxacin. Patients who are elderly or have had prior systemic 
treatment with corticosteroids are thought to be at particular risk. Ciprofloxacin should be 
used with caution in patients with a history of tendon disorders related to quinolone 
treatment. Therapy should be discontinued rt the patient experiences any sign of tendonitis 
(e.g. painful swelling, inflammation) or rupture of a tendon. Care should be taken to keep 
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the affected extremity at rest and avoid any inappropriate physical exercise due to the 
increased risk of tendon rupture. 

Superinfection 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may 
result in overgrowth of non-susceptible organisms.  Repeated evaluation of the patient's 
condition is essential. If superinfection occurs during therapy, appropriate measures should 
be taken. 

Although clinical improvement has been observed in patients with respiratory exacerbation 
of cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually 
not achieved.  Resistance to ciprofloxacin has been shown to develop in a significant 
proportion of Pseudomonas aeruginosa infections in cystic fibrosis patients following a 
single course of the medicine. 

Duration of use 

Increased toxicity of intravenous ciprofloxacin has been associated with increased duration 
of use, hence oral ciprofloxacin should be substituted as soon as practicable. 

Hypersensitivity 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). Some reactions are 
accompanied by cardiovascular collapse. Appropriate emergency measures for the 
management of such reactions should be readily available. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Cardiac Disorders 

Ciprofloxacin is associated with cases of QT prolongation. In general, elderly patients may be 
more susceptible to drug-associated effects on the QT interval. Women may also be more 
sensitive to QT prolongation medicine compared to men as they tend to have a longer baseline 
QTc interval. Precaution should be taken when using ciprofloxacin with concomitant medicines 
that can result in prolongation with the QT interval (e.g., Class IA or III antiarrhythmics, tricyclic 
antidepressants, macrolides, antipsychotics,) or in patients with risk factors for QT prolongation 
or torsade de pointes (e.g.,  congenital long QT  syndrome, uncorrected electrolyte imbalance 
such as hypokalaemia or hypomagnesaemia and cardiac disease such as heart failure, 
myocardial infarction, or bradycardia).   

CNS Effects 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.   
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In some instances, CNS reactions may occur even after the first administration of 
fluoroquinolones including ciprofloxacin. In rare cases, depression or psychotic reactions 
can progress to suicidal ideation/thoughts and self-injurious behaviour, such as attempted 
or completed suicide. ~Fl tl:ie e•;eRt tl:iat tl:ie 19atieF1t elevele19s aRy ef tl:iese FeaetieRsJf 
de ression s chotic reactions suicide-related thou hts or self-in'urious behaviour occu"------~­
Ciproxin IV should be discontinued and appropriate measures instituted. 

Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other medicines are administered concomitantly which are metabolised via the same 
enzymatic pathway (e. . tizanidine, theophylline, methylxantines, caffeine, duloxetine, dozapine, 
olanzapine, ropinirole omelatin . Increased lasma concentrations associated with dru -
specific side effects may be observed due to inhibition of their metabolic clearance by 
ciprofloxacin (see also Interaction with Other Medicines). 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin IV should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history 
of convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin IV 
should only be used where the benefits of treatment exceed the risks, since these patients 
are endangered because of possible central-nervous adverse effects. Cases of status 
epilepticus have been reported. If seizures occur, Ciproxin IV should be discontinued. 

Nervous System 

Ciproxin IV might exacerbate symptoms of myasthenia gravis. Therefore, at any cl inical sign 
or symptom of an exacerbation of myasthenia gravis, a physician should be consulted. 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin IV should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 
EFFECTS). 

Vision disorders 

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

Use in the Elderly 

Ciproxin IV should be used with caution in the elderly after taking into account the severity 
of the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 
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As with any potent medicine, periodic assessment of organ system functions, including 
renal, hepatic and haematopoietic, is advisable during prolonged therapy. 

Effects on the Liver 

There can be a temporary increase in transaminases, alkaline phosphatase or cholestatic 
jaundice, especially in patients with previous liver damage. 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued. There 
can be temporary increase in transaminases, alkaline phosphatase, or cholestatic jaundice, 
especially in patients with previous liver damage, who are treated with ciprofloxacin. 

General 

Ciprofloxacin intravenous solution should be administered by slow infusion over a period of 
60 minutes. Local IV site reactions have been reported with the intravenous administration 
of ciprofloxacin. These reactions are more frequent if infusion time is 60 minutes or less or if 
small veins of the hand are used. These may appear as local skin reactions which resolve 
rapidly upon completion of the infusion. Subsequent intravenous administration is not 
contraindicated unless the reactions recur or worsen. 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  

Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the medicine, but also in some patients receiving standard therapeutic doses.  
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have acidic urine.  Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided. It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

The additional sodium load should be taken into account when using Ciproxin IV in patients 
for whom sodium intake is of medical concern (e.g. patients with congestive heart failure, 
renal failure, nephrotic syndrome, etc. (see PRESENTATION AND STORAGE 
CONDITIONS or DOSAGE AND ADMINISTRATION for sodium content). 

Severe Infections and/or Infections due to Gram-positive or anaerobic bacteria 

For the treatment of severe infections, staphylococcal infections and infections involving 
anaerobic bacteria, ciprofloxacin should be used in combination with an appropriate antibacterial 
agent. 

Streptococcus pneumoniae infections  

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
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and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastro-intestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit, and no embryotoxicity or teratogenicity was 
observed. 

There are, however, no adequate and well-controlled studies in pregnant women. Like other 
medicines in its class, ciprofloxacin causes arthropathy in immature animals. 

Ciproxin IV should be used in pregnancy only if the potential benefit justifies the potential 
risk to the fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in breast milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin 
and related medicines such as nalidixic acid, norfloxacin and cinoxacin, can produce 
erosions of cartilage of weight-bearing joints and other signs of arthropathy in immature 
animals of various species. Long-term safety data, including effects on cartilage, following 
the administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. The safety and effectiveness of ciprofloxacin in pre-
pubertal children except for use in inhalational anthrax (post-exposure) have not been 
established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the 
medicine did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose 
of 1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 
mg/kg/day in males and females, respectively; 3.1 and 4.2 times the highest recommended 
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human dose of 1500 mg/day based upon body surface area) showed no evidence of 
carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 
78 weeks while concurrently being administered ciprofloxacin. The time to development of 
the first skin tumours was 50 weeks in mice treated concomitantly with UVA and 
ciprofloxacin (mouse dose approximately equal to maximum recommended human dose 
based upon mg/m2), as opposed to 34 weeks when animals were treated with both UVA 
and vehicle.  The times to development of skin tumours ranged from 16-32 weeks in mice 
treated concomitantly with UVA and other quinolones. In this model, mice treated with 
ciprofloxacin alone did not develop skin or systemic tumours. There are no data from similar 
models using pigmented mice and/or fully haired mice.  The clinical significance of these 
findings to humans is unknown. 

Effects on Ability to Drive and Use Machines 

Fluoroquinolones including ciprofloxacin may result in an impairment of the patient’s ability 
to drive or operate machinery due to CNS reactions. This is even more applicable when the 
medicine is taken in conjunction with alcohol. 

Interaction on Laboratory Tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of myobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline 

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline, prolongation of its elimination half-life and increased 
adverse reactions, particularly those involving the CNS. 

SERIOUS AND FATAL REACTIONS HAVE BEEN REPORTED IN PATIENTS RECEIVING 
CONCURRENT ADMINISTRATION OF CIPROFLOXACIN IV AND THEOPHYLLINE.  

These reactions include cardiac arrest, convulsive seizures, status epilepticus and 
respiratory failure.  Similar serious adverse events have been noted with administration of 
theophylline alone; however, the possibility that ciprofloxacin may potentiate these reactions 
cannot be eliminated.   

If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Document 2



Document 2

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of 
Cmax and AUC of ciprofloxacin. 

Caffeine 

[Q1::1 iF1eleF1es ha¥e alse eeeR shewR te iRtel4eFe with the Fl'letaeelisfl'I ef eaffeiRe aREI 
• • • • • e the sleaFan • len9 its 

Probenecid 

Probenecid interferes with the renal excretion of ciprofloxacin. Co-administration of 
probenecid and ciprofloxacin results in a 50% reduction in the ciprofloxacin renal clearance, 
a 50% increase in AUC but without altering peak concentration or time to peak. 

(Ant;coaau1a01s 

Ouinolones including ciocofloxadn have been reported to enhance the effects of oral 
antjcoagulaots warfacio or its derjyatjves such as acenocoumarol ohenorocoumon or 
flu indione. When these products are administered concomitantly, prothrombin time or other 
suitable coagulation tests should be closely monitored. The risk may vary with the 
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Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. 

Oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin IV and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

(Nsa,ps 

Animal studies have shown that the combination of very high doses of quinolones <gyrase 
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(Other xanthine derivatives 

On concurrent administration of ciprofloxacin and caffeine or pentoxifylline (oxpentifylline) 
containin roducts raised serum concentrations of these xanthine derivatives were 
re orte . uinolones ma reduce the clearance of caffeine and rolon its lasma half-life 
and therefore ma enhance the effects of caffein . 

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
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adverse effects when Ciproxin IV is discontinued in patients receiving both agents, 
monitoring of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin IV with phenytoin. 
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Methotrexate 

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant ciprofloxacin therapy 
is indicated. 

Tizanidine 

Tizanidine serum concentrations increase with concomitant administration with 
ciprofloxacin. Associated with the increased serum concentrations was a potentiated 
hypotensive and sedative effect. Tizanidine must not be administered together with 
ciprofloxacin (see also CONTRAINDICATIONS). 

Duloxetine 

In cl inical studies it was demonstrated that concurrent use of duloxetine with strong 
inhibitors of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of 
AUC and Cmax of duloxetine. Although no clinical data are available on a possible interaction 
with ciprofloxacin, similar effects can be expected upon concomitant administration (see 
PRECAUTIONS). 

Ropinirole 

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
moderate inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC 
of ropinirole of 60% and 84%, respect ively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Monitoring ropinirole-related adverse 
effects and/or dose adjustment as appropriate is recommended during and shortly after co­
administration with ciprofloxacin. 

ILiigR9caiR&Lidocain 
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It was demonstrated in healthy subjects that concomitant use of li!:JRGGaine lidocaine with 
ciprofloxacin, a moderate inhibitor of CYP450 1A2 isozyme, reduces clearance of 
intravenous lignoeaine lidocaine by 22%. Although lignoeaine lidocaine treatment was well 
tolerated, a possible interaction with ciprofloxacin associated with side effects may occur 
upon concomitant administration. 

Clozapine 

Following concomitant administration of 250 mg oral ciprofloxacin with clozapine for 7 days, 
serum concentrations of clozapine and N-desmethylclozapine were increased by 29% and 
31 %, respectively. Clinical surveillance and appropriate adjustment of clozapine dosage 
during and shortly after co-administration with oral ciprofloxacin are advised. 

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

IAaomelatine 

In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 
1 A2 isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposure.! Although no cl inical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ci rofloxacin with a omelatine is not 
recommended see PRECAUTIONS C ochrome P450 . 

Zolpidem 

Co-administration of ci rofloxacin ma increase blood levels of zol idem concurrent use is 
not recommended 

ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Ill categories of frequency are listed below (overall n = 51721 , 
data lock point: 15 May 2005). 

The frequencies of ADRs reported with Ciproxin IV are summarised in Table 1 below. 
Within each frequency grouping, adverse effects are presented in order of decreasing 
seriousness. 

The frequencies of ADRs are defined as: 
Common .: 1/100 to < 1/10 (.: 1% to <10%) 
Uncommon .: 1/1000 to < 1/100 (.: 0.1% to <1%) 
Rare .: 1/10000 to < 1/1000 (.: 0.01% to <0.1 %) 
Very rare < 1/10000 (<0.01%) 
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Table 1. ADRs reported based on clinical trial data 

Common Uncommon Rare Very rare 
~ 1% to ~ 0.1% to ~ 0.01% to< 0.1% < 0.01% 
< 10% < 1% 

Infections and Infestations 

Mycotic Antibiotic associated colit is 
superinfections (very rarely with possible fatal 

outcome) 

Blood and Lymphatic System Disorders 

Eosinophilia Leukopaenia Haemolytic 
Anaemia anaemia 
Neutropenia Agranulocytosis 
Leukocytosis Pancytopenia 
Thrombocytopenia (life-threatening) 
Thrombocytaemia Bone marrow 

depression (lrfe-
threatening) 

Immune System Disorders 

Allergic reaction Anaphylactic 
Allergic oedema / reaction 
angioedema Anaphylactic shock 

(life-threatening) 
Serum sickness-
like reaction 

Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 

Psychomotor Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially 
agitation Anxiety reaction culminating in self-

Abnormal dreams injurious behaviour, 
Depression (potentially such as suicidal 
culminating in self- ideations / thoughts 
injurious behaviour, and attempted or 
such as suicidal completed suicide) 
ideations / thoughts 
and attempted or 
completed suicide) 
Hallucinations 
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Common Uncommon Rare Very rare 
~ 1% to ~ 0.1% to ~ 0.01% to< 0.1% < 0.01% 
< 10% < 1% 

Nervous System Disorders 

Headache Par- and Dysaesthesia Migraine 
Dizziness Hypoaesthesia Disturbed 
Sleep disorders Tremor coordination 
Taste disorders Seizures (including Smell disorders 

status epilepticus) Hyperaesthesia 
Vertigo lntracranial 

hypertension 
(pseudotumour 
cerebri) 

Eye Disorders 

Visual disturbances Visual colour 
distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 
Hearina loss 

Cardiac Disorders 

Tachycardia 

Vascular Disorders 

Vasodilatation Vasculit is 
Hypotension 
Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal and 

abdominal pains 
Dyspepsia 
Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment Liver necrosis 
transaminases Jaundice (very rarely 
Increased bilirubin Hepatitis (non infective) progressing to 

life-threatening 
hepatic failure) 
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Common Uncommon Rare Very rare 
~ 1% to ~ 0.1% to ~ 0.01% to< 0.1% < 0.01% 
< 10% < 1% 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensitivity Petechiae 
Pruritus reactions Erythema 
Urticaria Blistering multrforme, 

Erythema nodosum 
Stevens-Johnson 
syndrome 
(potentially life-
threatening) 
Toxic epidermal 
necrolysis 
(potentially life-
threatenina) 

Musculoskeletal, Connective Tissue and Bone Disorders 

Arthralgia Myalgia Muscular 
Arthritis weakness 
Increased muscle tone and Tendonitis 
cramping Tendon rupture 

(predominantly 
Achilles tendon) 
Exacerbation of 
symptoms of 
myasthenia 
aravis 

Renal and Urinary Disorders 

Renal impairment Renal failure 
Haematuria 
Crystalluria 
Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 

Injection and Unspecific Oedema Gait disturbance 
infusion site pain Sweating 
reactions (only Feeling (hyperhidrosis) 
intravenous unwell 
administration) Fever 
e.g. phlebitis or 
thrombophlebitis 

Investigations 

Increase in blood Abnormal prothrombin level 
alkaline Increased amylase 
phosphatase 
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The incidence of arthropath arthral ia arthritis mentioned above refer • 
to data collected in studies with adults. In children, arthropathy is reported to occur 
commonly. 

ADRs derived from post marketing reports (status: 31 July 2005) and for which a frequency 
could not be estimated are listed in Table 2 below. 

Table 2. ADRs reported based on post marketing reports 

Blood and Lymphatic System Pancytopenia (life-threatening) 
Disorders Bone marrow depression (life-threatening) 
Immune System Disorders Serum sickness-like reaction 

Anaphylactic shock (life-threatening) 
Nervous System Disorders Hyperaesthesia 

lntracranial hypertension 
Peripheral neuropathv and polvneuropathv 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-
threatenina hepatic failure) 

Skin and Subcutaneous Tissue Erythema nodosum 
Disorders Stevens-Johnson syndrome (potentially lrfe-

threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective Exacerbation of symptoms of myasthenia gravis 
Tissue and Bone Disorders 
General Disorders and Gait disturbance 
Administration Site Conditions 
Investigations International Normalised Ratio (INR) increased (in 

patients treated with Vitamin K antaaonists) 

The following table of adverse effects have a higher frequency category in the 
subgroups of patients receiving intravenous or sequential (intravenous to oral) 
treatment. 

Table 3. Higher frequency of adverse effects occurring in patients 

Common Vomiting, transient increase in transaminases, rash 

Uncommon Thrombocytopenia, thrombocytaemia, confusion and 
disorientation, hallucinations, par- and dysaesthesia, seizures, 
vertigo, visual disturbances, hearing loss, tachycardia, 
vasodilatation, hypotension, transient hepatic impairment, 
jaundice, renal failure, oedema 

Rare Pancytopenia, bone marrow depression, anaphylactic shock, 
psychotic reactions, migraine, smell disorders, hearing 
impaired, vasculitis, pancreatitis, liver necrosis, petechiae, 
tendon rupture 
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DOSAGE AND ADMINISTRATION 

Intravenous therapy, for the indications mentioned below, should be used only when oral 
therapy is contraindicated. The usual dosage for adults is 200-300 mg every 12 hours. For 
complicated infections or for those caused by organisms not highly susceptible, 300 mg 
should be administered every 12 hours. 

Table 4. Dosage guidelines 

Location of 
Infection 

Urinary tract 

Lower 
respiratory 
tract 
infections 
(gram­
negative) 

Skin or Skin 
Structure 

Blood 

Bone or Joint 

Location of 
Infection 

lnhalational 
Anthrax (post­
exposure )* 

Type or 
Severity 

Severe/ 
Complicated 

Moderate 

Severe/ 
Complicated 
(less 
susceptible 
organisms) 

Type or 
Severity 

Adult 

Paediatric 

Unit Dose Daily Total Daily Dose 
Frequency 

200 mg q 12 h 400 mg 

200 mg q 12 h 400 mg 

300 mg q 12 h 600 mg 

Unit Dose Daily Total Daily Dose 
Freguency 

400 m9 g 12 h 800 m9 

10 mg/kg q 12 h Not to exceed 
per dose, 800 mg 
not to 
exceed 
400 mg 

er dose 

Drug administration should begin as soon as possible after suspected or confirmed 
exposure. This indication is based on a surrogate endpoint, ciprofloxacin serum 
concentrations achieved in humans. Total duration of ciprofloxacin administration (IV or 
oral) for inhalational anthrax (post-exposure) is 60 days. 

Ciproxin IV should be administered only by intravenous infusion over a period of 
60 minutes. Slow infusion of a dilute solution into a large vein will minimise patient 
discomfort and reduce the risk of venous irritation. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defense mechanisms, and the status of renal and hepatic function. 
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The serum creatinine should represent a steady state of renal function. 

Duration 

The duration of treatment depends upon the severity of infection. Generally, ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days (parenteral therapy should be changed to 
oral ciprofloxacin tablets as soon as the condition warrants). In general, intravenous 
ciprofloxacin should not normally be given for greater than 14 days. However, for severe 
and complicated infections more prolonged therapy may be required. Total duration of 
ciprofloxacin administration (IV or oral) for inhalational anthrax (post-exposure) is 60 days. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 

For creatinine clearance equal to or less than 30 mL/min/1.73m2, the maximum daily dose 
should be 400 mg/day for IV regimen. 

When only data for serum creatinine are available, the following formula (Cockroft's 
equation) may be used to estimate creatinine clearance. 

 
Men:  

=(mL/min) clearance Creatinine
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight 
0.0885x  

 
Women: 0.85 x the above value calculated for men. 
 

Administration 

Ciprofloxacin IV infusion solutions (0.2%) are available as a pre-mixed solution in 0.9% 
sodium chloride, equivalent to approximately 154 mmoL sodium per litre, packed in 50 mL 
or 100 mL glass bottles. 

The solution should be infused over a period of not less than 60 minutes by direct infusion 
or through a Y-type intravenous infusion set which may already be in place. If this method 
or the "piggyback" method of administration is used, it is advisable to discontinue 
temporarily the administration of any other solutions during the intravenous infusion of 
ciprofloxacin. 

Osmolality of the infusion solution:   300 mOsm/Kg 

Sodium chloride content:   900 mg/100 mL 

If ciprofloxacin IV is to be given concomitantly with another medicine, each medicine should 
be given separately in accordance with the recommended dosage and route of 
administration for each medicine. 

Compatibility and Stability 
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Ciprofloxacin solutions are incompatible with all infusion solutions/medicines (e.g., 
penicillins, heparin solutions), which are physically or chemically unstable at the pH of 
ciprofloxacin (pH 3.9 - 4.5), especially when combined with alkaline solutions. 

The visual signs of incompatibility are e.g. precipitation, clouding and discolouration. Only 
clear solutions are to be used.  

Since ciprofloxacin is slightly light sensitive, the solutions should be protected from light 
during storage. 

OVERDOSAGE 

In the event of acute overdosage, reversible renal toxicity has been reported in some cases.  
Apart from routine emergency measures, it is recommended to monitor renal function, 
including urinary pH and acidify, if required to prevent crystalluria. Adequate hydration must 
be maintained.  

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

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin IV is a clear, colourless to slightly yellowish solution. 

Ciproxin IV infusion solutions (0.2%) are available in vials containing pre-mixed solutions of 
ciprofloxacin 100 mg/50 mL and 200 mg/100 mL in 0.9% sodium chloride. 

Store below 30°C. Protect from light. Do not refrigerate or freeze. 

Instructions for handling 

At cool temperatures precipitation may occur, which will re-dissolve at room temperature. It 
is therefore recommended not to store the infusion solution in a refrigerator.  

For ease of use the infusion vial stopper should be penetrated in the central ring. 
Penetration of the outer ring may result in damage to the vial stopper. 

NAME AND ADDRESS OF THE SPONSOR 
BAYER AUSTRALIA LTD 
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 

POISON SCHEDULE OF THE MEDICINE 
PRESCRIPTION ONLY MEDICINE 
 

DATE OF FIRST INCLUSION ON ARTG: 20 DECEMBER 1993   

DATE OF MOST RECENT AMENDMENT: 30 July 2015DD MMM YYYY 
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PRODUCT INFORMATION 

CIPROXIN® IV 
Ciprofloxacin 

NAME OF THE MEDICINE 

Ciproxin IV (ciprofloxacin) is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity for intravenous (IV) administration. Ciprofloxacin, a fluoroquinolone, is a 
1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinoline-carboxylic acid. The
CAS Registry number is 85721-33-1. It is a faint to light yellow crystalline powder with a
molecular weight of 331.4. Its empirical formula is C17H18FN3O3 and its chemical structure 
is as follows: 

DESCRIPTION 

Ciproxin IV (ciprofloxacin lactate) is available as a 100 mg/50 mL and a 200 mg/100 mL 
ready-to-use infusion solution in 0.9% sodium chloride injection. Ciproxin IV also contains 
the excipients: lactic acid, which is used as a solubilising agent, hydrochloric acid for pH 
adjustment, and water for injections. The solution is a clear, colourless to slightly yellow 
solution. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro and in vivo activity against a wide range of Gram-negative and 
Gram-positive organisms. The bactericidal action of ciprofloxacin appears to result from 
interference with the enzyme, DNA gyrase. 

Gram-negative organisms 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella oxytoca); 
Enterobacter species; Citrobacter species; Salmonella species; Shigella species; Proteus 
mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly Proteus 
rettgeri); Morganella morganii (formerly Proteus morganii); Serratia species (including 
Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas fluorescens; Haemophilus 
influenzae; Moraxella (Branhamella) catarrhalis; Campylobacter species.  

Gram-positive organisms* 

Staphylococcus aureus (including methicillin susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis. 
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Note: * 

1. Gram-positive organisms and Pseudomonas aeruginosa are generally less sensitive to 
ciprofloxacin than other Gram-negative organisms which results in lower medicine 
efficacy rates. 

2. Most strains of streptococci are only moderately susceptible to ciprofloxacin.  Clinical 
studies have shown the medicine to be effective for urinary tract infections caused by 
Enterococcus faecalis.  Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been shown 
to respond to ciprofloxacin, it is not the medicine of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are generally 
resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5.     The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma     
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species 
and local information on resistance is desirable, particularly when treating severe infections. 
This information gives only an approximate guidance whether microorganisms will be 
susceptible for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro.  The minimal bactericidal concentration (MBC) is generally 2-8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice, resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g. nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin.  

In vitro studies have shown that additive activity often results when ciprofloxacin is combined 
with other antimicrobial agents. The combination behaves either in an indifferent or additive 
manner. Synergism or antagonism has been observed very rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 
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Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of “intermediate” indicates that the result should be considered equivocal, and if the micro-
organism is not fully susceptible to alternative, clinically feasible medicines, the test should 
be repeated. This category implies possible clinical applicability in body sites where the 
medicine is physiologically concentrated or in situations where high dosage of medicine can 
be used. This category also provides a buffer zone, which prevents small-uncontrolled 
technical factors from causing major discrepancies in interpretation. A report of “Resistant” 
indicates that the pathogen is not likely to be inhibited if the antimicrobial compound in the 
blood reaches the concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Distribution 

Immediately following a 30-minute intravenous infusion of 200 mg ciprofloxacin, serum 
concentrations average 3 µg/mL. During the first hour after completion of infusion, serum 
concentration decreases to approximately 30% of the peak value, but thereafter serum 
concentrations decline with a half-life of approximately 4 hours. Mean concentrations 
observed after a 200 mg dose is given below: 

Ciprofloxacin Serum Concentrations (µg/mL) 
After a 30-minute Infusion 
___________________________________________________________________ 

End of 
Dose Infusion 0.5 hr 1 hr 3 hr 6 hr 8 hr 12 hr 
___________________________________________________________________ 

200 mg 3.18 1.4 1.0 0.5 0.3 0.2 0.1 
___________________________________________________________________ 

The pharmacokinetics of intravenously administered ciprofloxacin are near-linear over the 
dosage range of 100 mg to 300 mg, as no substantial dose-dependent changes in clearance 
or serum half-life are observed. 

Approximately 50-70% of the intravenous dose is excreted in the urine as unchanged 
medicine.  During the first 2 hours of a 200 mg intravenous dose, the urine concentration of 
ciprofloxacin usually exceeds 200 µg/mL. 

Protein Binding 
Binding of ciprofloxacin to serum protein is 20-40%. 
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Metabolism 

Four metabolites, desethyleneciprofloxacin (M1), sulphociprofloxacin (M2), oxociprofloxacin 
(M3) and formylciprofloxacin (M4), have been identified in human urine which, together, 
account for approximately 12% of an intravenous dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Excretion 

Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The renal 
clearance of ciprofloxacin is approximately 18 L/hr which exceeds the normal glomerular 
filtration rate of 7.2 L/hr. Thus, active tubular secretion would seem to play a significant role 
in its elimination. 

Although bile concentrations of ciprofloxacin are 3-4 times higher than serum concentrations 
after intravenous dosing, only a small amount of the dose administered (<1%) is recovered 
from bile as unchanged medicine. 

An additional 1-2% of the dose is recovered from bile in the form of metabolites.   

Approximately 15% of an intravenous dose is recovered from the faeces within 5 days after 
dosing. 

Factors Influencing Pharmacokinetics 

Impaired renal/hepatic function 

In patients with creatinine clearance between 21-40 mL/min, the half-life of ciprofloxacin is 
slightly prolonged, but dosage adjustments are usually not required in such cases. However, 
in patients with severe renal impairment, with creatinine clearance less than 20 mL/min, the 
half-life of ciprofloxacin is nearly doubled and dosage adjustment is necessary (see 
DOSAGE AND ADMINISTRATION). Serum metabolite concentrations, particularly 
sulfociprofloxacin (M2) and oxociprofloxacin (M3), are higher in renally impaired patients 
than in patients with normal renal function. 

In preliminary studies in patients with stable chronic liver cirrhosis, no significant changes in 
ciprofloxacin pharmacokinetics were observed. The kinetics of ciprofloxacin in patients with 
acute hepatic insufficiency, however, have not been fully elucidated. 

Age (elderly) 

The higher levels of ciprofloxacin and its metabolites seen in elderly patients are possibly 
due to reduced renal function and volume of distribution. 

Inhalational Anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
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intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited (for 
additional information, see PRECAUTIONS, Paediatric Use). Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 
to1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day medicine administration period. 

INDICATIONS 
1. Ciprofloxacin IV is indicated for use in hospitalised adult patients in whom oral

ciprofloxacin is indicated but cannot be administered or where the oral form is
inappropriate.

2. For the treatment of serious or life-threatening infections due to sensitive organisms
involving the following organ systems:

Lower respiratory tract infections (Gram-negative organisms)
Skin and Skin Structure
Septicaemia
Bone and Joint
Urinary Tract

3. Inhalational anthrax (post-exposure): To reduce the incidence or progression of
disease following exposure to aerosolised Bacillus anthracis. Ciprofloxacin serum
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to
predict clinical benefit and provide the basis for this indication.

Note: 

Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not be 
the medicine of choice in cases with Gram-positive infections due to Streptococcus 
pneumoniae. 

If anaerobic organisms are suspected of contributing to the infection, use of other suitable 
medicines should be considered. 

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 
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Ciprofloxacin is suitable to treat mixed infections caused by susceptible strains of both 
Gram-negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of 
antibacterial agents. 

CONTRAINDICATIONS 

• A history of hypersensitivity to ciprofloxacin or other quinolones (including nalidixic 
acid), or any of the excipients. 

• Concurrent administration of ciprofloxacin and tizanidine (see Interaction with Other 
Medicines). 

PRECAUTIONS 

The use of ciprofloxacin in pre-pubertal children – except for use in inhalational anthrax 
(post-exposure) – and during pregnancy is not recommended. 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea. 

Antibiotic-associated Colitis 

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin.  A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to medicine discontinuation alone. However, in moderate to severe 
cases appropriate therapy such as oral antibacterial agents effective against Clostridium 
difficile should be considered. Fluids, electrolytes and protein replacement should be 
provided when indicated. Medicines which delay peristalsis, e.g. opiates and diphenoxylate 
with atropine (Lomotil), may prolong and/or worsen the condition and should not be used in 
this situation. 

Musculoskeletal system 

Achilles and other tendon ruptures, sometimes bilateral that required surgical repair or 
resulted in prolonged disability have been reported with ciprofloxacin and other quinolones. 
This may occur even within the first 48 hours of treatment or up to several months after 
discontinuation of ciprofloxacin. Patients who are elderly or have had prior systemic 
treatment with corticosteroids are thought to be at particular risk. Ciprofloxacin should be 
used with caution in patients with a history of tendon disorders related to quinolone 
treatment. Therapy should be discontinued if the patient experiences any sign of tendonitis 
(e.g. painful swelling, inflammation) or rupture of a tendon. Care should be taken to keep the 
affected extremity at rest and avoid any inappropriate physical exercise due to the increased 
risk of tendon rupture. 

Superinfection 
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As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms.  Repeated evaluation of the patient's condition 
is essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved.  Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the medicine. 

Duration of use 

Increased toxicity of intravenous ciprofloxacin has been associated with increased duration 
of use, hence oral ciprofloxacin should be substituted as soon as practicable. 

Hypersensitivity 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). Some reactions are 
accompanied by cardiovascular collapse. Appropriate emergency measures for the 
management of such reactions should be readily available. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Cardiac Disorders 

Ciprofloxacin is associated with cases of QT prolongation. In general, elderly patients may be 
more susceptible to drug-associated effects on the QT interval. Women may also be more 
sensitive to QT prolongation medicine compared to men as they tend to have a longer baseline 
QTc interval. Precaution should be taken when using ciprofloxacin with concomitant medicines 
that can result in prolongation with the QT interval (e.g., Class IA or III antiarrhythmics, tricyclic 
antidepressants, macrolides, antipsychotics,) or in patients with risk factors for QT prolongation or 
torsade de pointes (e.g.,  congenital long QT  syndrome, uncorrected electrolyte imbalance such 
as hypokalaemia or hypomagnesaemia and cardiac disease such as heart failure, myocardial 
infarction, or bradycardia).   

CNS Effects 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.   

In some instances, CNS  reactions may occur even after the first administration of 
fluoroquinolones including ciprofloxacin. In rare cases, depression or  psychotic reactions 
can progress to suicidal ideation/thoughts and self-injurious behaviour, such as attempted or 
completed suicide. If depression, psychotic reactions, suicide-related thoughts or self-
injurious behaviour occur, Ciproxin IV should be discontinued and appropriate measures 
instituted.    

Cytochrome P450 
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Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other medicines are administered concomitantly which are metabolised via the same 
enzymatic pathway (e.g. tizanidine, theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole, agomelatine). Increased plasma concentrations associated with drug-
specific side effects may be observed due to inhibition of their metabolic clearance by 
ciprofloxacin (see also Interaction with Other Medicines). 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin IV should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history 
of convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin IV 
should only be used where the benefits of treatment exceed the risks, since these patients 
are endangered because of possible central-nervous adverse effects. Cases of status 
epilepticus have been reported. If seizures occur, Ciproxin IV should be discontinued. 

Nervous System 

Ciproxin IV might exacerbate symptoms of myasthenia gravis. Therefore, at any clinical sign 
or symptom of an exacerbation of myasthenia gravis, a physician should be consulted. 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin IV should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 
EFFECTS). 

Vision disorders 

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

Use in the Elderly  

Ciproxin IV should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

As with any potent medicine, periodic assessment of organ system functions, including 
renal, hepatic and haematopoietic, is advisable during prolonged therapy. 

Effects on the Liver 

There can be a temporary increase in transaminases, alkaline phosphatase or cholestatic 
jaundice, especially in patients with previous liver damage. 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued. There 
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can be temporary increase in transaminases, alkaline phosphatase, or cholestatic jaundice, 
especially in patients with previous liver damage, who are treated with ciprofloxacin. 

General 

Ciprofloxacin intravenous solution should be administered by slow infusion over a period of 
60 minutes. Local IV site reactions have been reported with the intravenous administration of 
ciprofloxacin. These reactions are more frequent if infusion time is 60 minutes or less or if 
small veins of the hand are used. These may appear as local skin reactions which resolve 
rapidly upon completion of the infusion. Subsequent intravenous administration is not 
contraindicated unless the reactions recur or worsen. 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  

Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the medicine, but also in some patients receiving standard therapeutic doses.  
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have acidic urine.  Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided. It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

The additional sodium load should be taken into account when using Ciproxin IV in patients 
for whom sodium intake is of medical concern (e.g. patients with congestive heart failure, 
renal failure, nephrotic syndrome, etc. (see PRESENTATION AND STORAGE 
CONDITIONS or DOSAGE AND ADMINISTRATION for sodium content). 

Severe Infections and/or Infections due to Gram-positive or anaerobic bacteria 

For the treatment of severe infections, staphylococcal infections and infections involving 
anaerobic bacteria, ciprofloxacin should be used in combination with an appropriate antibacterial 
agent. 

Streptococcus pneumoniae infections  

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastro-intestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit, and no embryotoxicity or teratogenicity was 
observed. 

There are, however, no adequate and well-controlled studies in pregnant women. Like other 
medicines in its class, ciprofloxacin causes arthropathy in immature animals. 
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Ciproxin IV should be used in pregnancy only if the potential benefit justifies the potential risk 
to the fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in breast milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related medicines such as nalidixic acid, norfloxacin and cinoxacin, can produce erosions of 
cartilage of weight-bearing joints and other signs of arthropathy in immature animals of 
various species. Long-term safety data, including effects on cartilage, following the 
administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. The safety and effectiveness of ciprofloxacin in pre-
pubertal children except for use in inhalational anthrax (post-exposure) have not been 
established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the 
medicine did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose 
of 1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day 
in males and females, respectively; 3.1 and 4.2 times the highest recommended human 
dose of 1500 mg/day based upon body surface area) showed no evidence of 
carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 
78 weeks while concurrently being administered ciprofloxacin. The time to development of 
the first skin tumours was 50 weeks in mice treated concomitantly with UVA and 
ciprofloxacin (mouse dose approximately equal to maximum recommended human dose 
based upon mg/m2), as opposed to 34 weeks when animals were treated with both UVA and 
vehicle.  The times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
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pigmented mice and/or fully haired mice.  The clinical significance of these findings to 
humans is unknown. 

Effects on Ability to Drive and Use Machines 

Fluoroquinolones including ciprofloxacin may result in an impairment of the patient’s ability to 
drive or operate machinery due to CNS reactions. This is even more applicable when the 
medicine is taken in conjunction with alcohol. 

Interaction on Laboratory Tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of myobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline 

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline, prolongation of its elimination half-life and increased adverse 
reactions, particularly those involving the CNS. 

SERIOUS AND FATAL REACTIONS HAVE BEEN REPORTED IN PATIENTS RECEIVING 
CONCURRENT ADMINISTRATION OF CIPROFLOXACIN IV AND THEOPHYLLINE.  

These reactions include cardiac arrest, convulsive seizures, status epilepticus and 
respiratory failure.  Similar serious adverse events have been noted with administration of 
theophylline alone; however, the possibility that ciprofloxacin may potentiate these reactions 
cannot be eliminated.   

If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of 
Cmax and AUC of ciprofloxacin. 

Probenecid 

Probenecid interferes with the renal excretion of ciprofloxacin.  Co-administration of 
probenecid and ciprofloxacin results in a 50% reduction in the ciprofloxacin renal clearance, 
a 50% increase in AUC but without altering peak concentration or time to peak. 

Anticoagulants 

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives such as acenocoumarol, phenprocoumon, or 
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fluindione.  When these products are administered concomitantly, prothrombin time or other 
suitable coagulation tests should be closely monitored. 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. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly.  

Oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin IV and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

NSAIDs 

Animal studies have shown that the combination of very high doses of quinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) 
can provoke convulsions. 

Other xanthine derivatives 

On concurrent administration of ciprofloxacin and caffeine or pentoxifylline (oxpentifylline) 
containing products, raised serum concentrations of these xanthine derivatives were 
reported. Quinolones may reduce the clearance of caffeine and prolong its plasma half-life, 
and therefore may enhance the effects of caffeine. 

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin IV is discontinued in patients receiving both agents, 
monitoring of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin IV with phenytoin. 

Methotrexate 

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant ciprofloxacin therapy 
is indicated. 

Tizanidine  

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with ciprofloxacin (see also 
CONTRAINDICATIONS).  

Duloxetine 
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In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration (see 
PRECAUTIONS). 

Ropinirole  

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
moderate inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Monitoring ropinirole-related adverse 
effects and/or dose adjustment as appropriate is recommended during and shortly after co-
administration with ciprofloxacin. 

Lidocaine 

It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 

Following concomitant administration of 250 mg oral ciprofloxacin with clozapine for 7 days, 
serum concentrations of clozapine and N-desmethylclozapine were increased by 29% and 
31%, respectively. Clinical surveillance and appropriate adjustment of clozapine dosage 
during and shortly after co-administration with oral ciprofloxacin are advised. 

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

Agomelatine  

In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 
1A2 isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposure. Although no clinical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ciprofloxacin with agomelatine is not 
recommended (see PRECAUTIONS, Cytochrome P450). 

Zolpidem  

Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is 
not recommended. 

ADVERSE EFFECTS 
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Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Il l categories of frequency are listed below (overall n = 51721, 
data lock point: 15 May 2005). 

The frequencies of ADRs reported with Ciproxin IV are summarised in Table 1 below. Within 
each frequency grouping, adverse effects are presented in order of decreasing seriousness. 

The frequencies of ADRs are defined as: 
Common .:: 1/100 to< 1/10 (.:: 1% to <10%) 
Uncommon .:: 1/1000 to < 1/100 (.:: 0.1% to <1%) 
Rare .:: 1/10000 to < 1/1000 (.:: 0.01% to <0.1%) 
Very rare < 1/10000 (<0.01 %) 

Table 1. ADRs reported based on clinical trial data 

Common Uncommon Rare Very rare 
~ 1% to ~ 0.1 % to ~ 0.01% to< 0.1 % < 0.01 % 
<10% < 1% 

Infections and Infestations 

Mycotic Antibiotic associated colitis 
superinfections (very rarely with possible fatal 

outcome) 

Blood and Lymphatic System Disorders 

Eosinophilia Leukopaenia Haemolytic anaemia 
Anaemia Agranulocytosis 
Neutropenia Pancytopenia 
Leukocytosis (life-threatening) 
Thrombocytopenia Bone marrow 
Thrombocytaemia depression (life-

threatening) 

Immune System Disorders 

Allergic reaction Anaphylactic 
Allergic oedema I reaction 
angioedema Anaphylactic shock 

(life-threatening) 
Serum sickness-
like reaction 

Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 
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Common Uncommon Rare Very rare 
~ 1% to ~ 0.1 % to ~ 0.01% to< 0.1% < 0.01 % 
< 10% < 1% 

Psychiatric Disorders 

Psychomotor Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially 
ag itation Anxiety reaction culminating in self-

Abnormal dreams injurious behaviour, 
Depression (potentially such as suicidal 
culminating in self- ideations / thoughts 
injurious behaviour, and attempted or 
such as suicidal completed suicide) 
ideations / thoughts 
and attempted or 
completed suicide) 
Hallucinations 

Nervous System Disorders 

Headache Par- and Dysaesthesia Migraine 
Dizziness Hypoaesthesia Disturbed 
Sleep disorders Tremor coordination 
Taste disorders Seizures (including Smell disorders 

status epilepticus) Hyperaesthesia 
Vertigo lntracranial 

hypertension 
(pseudotumour 
cerebri) 

Eye Disorders 

Visual disturbances Visual colour 
distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 
Hearina loss 

Cardiac Disorders 

Tachycardia 

Vascular Disorders 

Vasodilatation Vasculit is 
Hypotension 
Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 
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Common Uncommon Rare Very rare 
~ 1% to ~ 0.1 % to ~ 0.01% to< 0.1% < 0.01 % 
< 10% < 1% 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal and 

abdominal pains 
Dyspepsia 
Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment Liver necrosis 
transaminases Jaundice (very rarely 
Increased bilirubin Hepatit is (non infective) progressing to 

life-threatening 
hepatic failure) 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensitivity Petechiae 
Pruritus reactions Erythema 
Urticaria Blistering multiforme, 

Erythema nodosum 
Stevens-Johnson 
syndrome 
(potentially life-
threatening) 
Toxic epidermal 
necrolysis 
(potentially life-
threatening) 

Musculoskeletal, Connective Tissue and Bone Disorders 

Arthralgia Myalgia Muscular 
Arthritis weakness 
Increased muscle tone and Tendonitis 
cramping Tendon rupture 

(predominantly 
Achilles tendon) 
Exacerbation of 
symptoms of 
myasthenia 
gravis 

Renal and Urinary Disorders 

Renal impairment Renal failure 
Haematuria 
Crystalluria 
Tubulointerstitial 
nephrit is 
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Common Uncommon Rare Very rare 
~ 1% to ~ 0.1 % to ~ 0.01% to< 0.1% < 0.01 % 
< 10% < 1% 

General Disorders and Administration Site Conditions 

Injection and Unspecific Oedema Gait disturbance 
infusion site pain Sweating 
reactions (only Feeling (hyperhidrosis) 
intravenous unwell 
administration) Fever 
e.g. phlebitis or 
thrombophlebitis 

Investigations 

Increase in blood Abnormal prothrombin level 
alkaline Increased amylase 
phosphatase 

The incidence of arthropathy (arthralgia, arthritis), mentioned above, refers to data 
collected in studies with adults. In children, arthropathy is reported to occur commonly. 

ADRs derived from post marketing reports (status: 31 July 2005) and for which a frequency 
could not be estimated are listed in Table 2 below. 

Table 2. ADRs reported based on post marketing reports 

Blood and Lymphatic System Pancytopenia (life-threatening) 
Disorders Bone marrow depression (life-threatening) 
Immune System Disorders Serum sickness-like reaction 

Anaphylactic shock (life-threatening) 
Nervous System Disorders Hyperaesthesia 

lntracranial hypertension 
Peripheral neurooathv and oolvneurooathv 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-
threatening hepatic failure) 

Skin and Subcutaneous Tissue Erythema nodosum 
Disorders Stevens-Johnson syndrome (potentially life-threatening) 

Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective Exacerbation of symptoms of myasthenia gravis 
Tissue and Bone Disorders 
General Disorders and Gait disturbance 
Administration Site Conditions 
Investigations International Normalised Ratio (INR) increased (in 

patients treated with Vitamin K antagonists) 
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The following table of adverse effects have a higher frequency category in the 
subgroups of patients receiving intravenous or sequential (intravenous to oral) 
treatment. 

Table 3. Higher frequency of adverse effects occurring in patients 

Common Vomiting, transient increase in transaminases, rash 

Uncommon Thrombocytopenia, thrombocytaemia, confusion and 
disorientation, hallucinations, par- and dysaesthesia, seizures, 
vertigo, visual disturbances, hearing loss, tachycardia, 
vasod ilatation, hypotension, transient hepatic impairment, 
jaundice, renal failure, oedema 

Rare Pancytopenia, bone marrow depression, anaphylactic shock, 
psychotic reactions, migraine, smell disorders, hearing 
impaired, vasculitis, pancreatitis, liver necrosis, petechiae, 
tendon rupture 

DOSAGE AND ADMINISTRATION 

Intravenous therapy, for the indications mentioned below, should be used only when oral 
therapy is contraindicated. The usual dosage for adults is 200-300 mg every 12 hours. For 
complicated infections or for those caused by organisms not highly susceptible, 300 mg 
should be administered every 12 hours. 

Table 4. Dosage guidelines 

Location of Type or Unit Dose Daily Total Daily Dose 
Infection Severit;l'. Freguencl'. 

Urinary tract Severe/ 200 mg q 12 h 400 mg 
Complicated 

Lower Moderate 200 mg q 12 h 400 mg 
respiratory 

Severe/ 300 mg q 12 h 600 mg tract 
infections Complicated 

(gram- (less 

negative) susceptible 
organisms) 

Skin or Skin 
Structure 

Blood 

Bone or Joint 

Location of Type or Unit Dose Daily Total Daily Dose 
Infection Severit;l'. Freguencl'. 

lnhalational Adult 400 mg q 12 h 800 mg 

170720 CIPROXIN IV dPI Page 18 of 21 



 

170720 CIPROXIN IV dPI  Page 19 of 21 

Anthrax (post-
exposure)* Paediatric 10 mg/kg 

per dose, 
not to 
exceed 
400 mg 
per dose 

q 12 h Not to exceed 
800 mg 

 

Drug administration should begin as soon as possible after suspected or confirmed 
exposure. This indication is based on a surrogate endpoint, ciprofloxacin serum 
concentrations achieved in humans. Total duration of ciprofloxacin administration (IV or oral) 
for inhalational anthrax (post-exposure) is 60 days. 

Ciproxin IV should be administered only by intravenous infusion over a period of 60 minutes. 
Slow infusion of a dilute solution into a large vein will minimise patient discomfort and reduce 
the risk of venous irritation. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defense mechanisms, and the status of renal and hepatic function. 

The serum creatinine should represent a steady state of renal function. 

Duration 

The duration of treatment depends upon the severity of infection. Generally, ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days (parenteral therapy should be changed to 
oral ciprofloxacin tablets as soon as the condition warrants). In general, intravenous 
ciprofloxacin should not normally be given for greater than 14 days. However, for severe and 
complicated infections more prolonged therapy may be required. Total duration of 
ciprofloxacin administration (IV or oral) for inhalational anthrax (post-exposure) is 60 days. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 

For creatinine clearance equal to or less than 30 mL/min/1.73m2, the maximum daily dose 
should be 400 mg/day for IV regimen. 

When only data for serum creatinine are available, the following formula (Cockroft's 
equation) may be used to estimate creatinine clearance. 

 
Men:  

=(mL/min) clearance Creatinine
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight 
0.0885x  

 
Women: 0.85 x the above value calculated for men. 
 
Administration 
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Ciprofloxacin IV infusion solutions (0.2%) are available as a pre-mixed solution in 0.9% 
sodium chloride, equivalent to approximately 154 mmoL sodium per litre, packed in 50 mL or 
100 mL glass bottles. 

The solution should be infused over a period of not less than 60 minutes by direct infusion or 
through a Y-type intravenous infusion set which may already be in place. If this method or 
the "piggyback" method of administration is used, it is advisable to discontinue temporarily 
the administration of any other solutions during the intravenous infusion of ciprofloxacin. 

Osmolality of the infusion solution:   300 mOsm/Kg 

Sodium chloride content:   900 mg/100 mL 

If ciprofloxacin IV is to be given concomitantly with another medicine, each medicine should 
be given separately in accordance with the recommended dosage and route of 
administration for each medicine. 

Compatibility and Stability 

Ciprofloxacin solutions are incompatible with all infusion solutions/medicines (e.g., penicillins, 
heparin solutions), which are physically or chemically unstable at the pH of ciprofloxacin 
(pH 3.9 - 4.5), especially when combined with alkaline solutions. 

The visual signs of incompatibility are e.g. precipitation, clouding and discolouration. Only 
clear solutions are to be used.  

Since ciprofloxacin is slightly light sensitive, the solutions should be protected from light 
during storage. 

OVERDOSAGE 

In the event of acute overdosage, reversible renal toxicity has been reported in some cases.  
Apart from routine emergency measures, it is recommended to monitor renal function, 
including urinary pH and acidify, if required to prevent crystalluria. Adequate hydration must 
be maintained.  

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

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin IV is a clear, colourless to slightly yellowish solution. 

Ciproxin IV infusion solutions (0.2%) are available in vials containing pre-mixed solutions of 
ciprofloxacin 100 mg/50 mL and 200 mg/100 mL in 0.9% sodium chloride. 

Store below 30°C. Protect from light. Do not refrigerate or freeze. 

Instructions for handling 

At cool temperatures precipitation may occur, which will re-dissolve at room temperature. It 
is therefore recommended not to store the infusion solution in a refrigerator.  
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For ease of use the infusion vial stopper should be penetrated in the central ring. Penetration 
of the outer ring may result in damage to the vial stopper. 

NAME AND ADDRESS OF THE SPONSOR 
BAYER AUSTRALIA LTD 
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 

POISON SCHEDULE OF THE MEDICINE 
PRESCRIPTION ONLY MEDICINE 
 

DATE OF FIRST INCLUSION ON ARTG: 20 DECEMBER 1993   

DATE OF MOST RECENT AMENDMENT: DD MMM YYYY 
 
® Registered Trademark of Bayer Group, Germany 
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PRODUCT INFORMATION 

CIPROXIN® (Ciprofloxacin) 

NAME OF THE MEDICINE 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. The CAS Registry number is 
[86393-32-0]. It is a faintly yellowish to yellow crystalline substance with a molecular weight 
of 385.8. Its empirical formula is C17H18FN3O3.HCl.H2O and its chemical structure is as 
follows: 

DESCRIPTION 

Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral 
administration. Ciproxin tablets also contain the following excipients: microcrystalline 
cellulose, maize starch, colloidal anhydrous silica, crospovidone, magnesium stearate, 
hypromellose, macrogol 4000, titanium dioxide. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with 
the enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in 
vitro. 

Gram-Negative:  

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shigella 
species; Proteus mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri 
(formerly Proteus rettgeri); Morganella morganii (formerly Proteus morganii); Serratia 
species* (including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas 
fluorescens; Campylobacter species; Haemophilus influenzae; Moraxella (Branhamella) 
catarrhalis. 

HClH2O
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Gram-Positive: * 

Staphylococcus aureus (including methicillin-susceptible and methicillin-resistant 
strains); coagulase negative Staphylococcus species (including Staphylococcus 
epidermidis); Streptococcus pyogenes (group A); Streptococcus pneumoniae; 
Enterococcus faecalis. 

*Note:

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram-
negative organisms.

2. Most strains of Streptococci are only moderately susceptible to ciprofloxacin.
Clinical studies have shown the drug to be effective for urinary tract infections
caused by Enterococcus faecalis; however failures and reinfections have been
observed with prostatitis. Although bronchial infections caused by Streptococcus
pneumoniae and skin infections caused by Streptococcus pyogenes have been
shown to respond to ciprofloxacin, it is not the drug of first choice in such infections,
particularly Streptococcus pneumoniae infection of the lower respiratory tract.

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including
Bacteroides fragilis and Clostridium difficile.

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are
generally resistant. Ciprofloxacin is ineffective against Treponema pallidum.

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak
plasma concentrations with the recommended doses of ciprofloxacin.

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker (see PHARMACOLOGY). 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro.  The minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g., nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin. 
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In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial 
agents, particularly beta-lactams, the combination behaves either in an indifferent or additive 
manner.  Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of “intermediate” indicates that the result should be considered equivocal, and if the micro-
organism is not fully susceptible to alternative, clinically feasible drugs, the test should be 
repeated. This category implies possible clinical applicability in body sites where the drug is 
physiologically concentrated or in situations where high dosage of drug can be used. This 
category also provides a buffer zone, which prevents small-uncontrolled technical factors 
from causing major discrepancies in interpretation. A report of “Resistant” indicates that the 
pathogen is not likely to be inhibited if the antimicrobial compound in the blood reaches the 
concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Absorption 

Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral 
administration. The absolute bioavailability is approximately 70% with no substantial loss by 
first pass metabolism. Co-administration of ciprofloxacin with food appears to lower peak 
serum levels and delay the absorption of ciprofloxacin, resulting in peak concentrations 
closer to 2 hours after dosing rather than 1 hour. The overall absorption, however, is not 
substantially affected.  Absorption also appears to be greatly reduced by prior administration 
of antacids. 

Distribution 

After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of 
ciprofloxacin to serum proteins is 20 to 40%. Serum concentrations increase in a dose-
proportional manner and were, after multiple doses, as shown below: 
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_____________________________________ 
Maximum

Serum Area Under
Dose Concentration Curve (AUC) 
(mg) (g/mL) (ghr/mL) 
_____________________________________ 
250 1.4 5.4
500 2.6 10.6
750 3.4 15.0
_____________________________________ 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean 
concentrations 12 hours after dosing with 250, 500 or 750 mg are 0.1, 0.2 and 0.4 g/mL 
respectively.  

Metabolism 

Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine 
which together account for approximately 15% of an oral dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Elimination 

The serum elimination half-life in subjects with normal renal function is approximately 
4 hours.  Approximately 40 to 50% of an orally administered dose is excreted in the urine as 
unchanged drug. During the first 2 hours after an oral dose of 250 mg, the urine 
concentration of ciprofloxacin usually exceeds 200 g/mL. Eight to 12 hours after the same 
dose, urine levels are approximately 30 g/mL. Urinary excretion of ciprofloxacin is virtually 
complete within 24 hours after dosing. The renal clearance of ciprofloxacin is approximately 
18 L/h which exceeds the normal glomerular filtration rate of 7.2 L/h. Thus, active tubular 
secretion would seem to play a significant role in its elimination. In patients with creatinine 
clearance between 21-40 mL/min, the half-life of ciprofloxacin is only slightly prolonged. 
Dosage adjustments are usually not required in such cases. However, in patients with severe 
renal impairment, with creatinine clearance less than 20 mL/min, the half life of ciprofloxacin 
is nearly doubled and dosage adjustment is necessary (see DOSAGE AND 
ADMINISTRATION).  

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum 
concentrations after oral dosing, only a small amount of the dose administered is recovered 
from the bile. Approximately 20 to 35% of an oral dose is recovered from the faeces within 
5 days after dosing.  

Inhalational anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
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intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 
(For additional information, see PRECAUTIONS, Paediatric Use.) Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 to 
1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day drug administration period. 

INDICATIONS 

Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

Inhalational anthrax (post-exposure): To reduce the incidence or progression of disease 
following exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations 
achieved in humans serve as a surrogate endpoint reasonably likely to predict clinical 
benefit and provide the basis for this indication. 

Note: 

1. Typhoid and Paratyphoid infections and infections due to multi-resistant 
Staphylococcus aureus are excluded from the above due to insufficient data. 

2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it 
may not be the drug of choice in cases with Gram-positive infections, such as 
pneumonia due to Streptococcus pneumoniae. 

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence 
localising infection to the prostate  
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Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram-
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of 
antibacterial agents. 

CONTRAINDICATIONS 

 A history of hypersensitivity to ciprofloxacin or other quinolones, including nalidixic acid,
or any of the excipients.

 Concurrent administration of ciprofloxacin and tizanidine (see INTERACTIONS WITH
OTHER MEDICINES).

PRECAUTIONS 
Fluoroquinolones, including ciprofloxacin, have been associated with disabling and 
potentially persistent adverse reactions involving different body systems that have 
occurred together in the same patient. These include, but are not limited to, serious 
adverse reactions involving the nervous system (see CNS effects) and 
musculoskeletal system (see Effects on Tendons).  

Streptococcus pneumoniae infections 

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to 
inadequate efficacy against Streptococcus pneumoniae. 

Cardiac disorders 

Ciprofloxacin is associated with cases of QT prolongation (see ADVERSE EFFECTS). In 
general, elderly patients may be more susceptible to drug-associated effects on the QT 
interval. Women may also be more sensitive to QT proglongation medicine compared to men 
as they tend to have a longer baseline QTc interval. Precaution should be taken when using 
ciprofloxacin with concomitant drugs that can result in prolongation with the QT interval (e.g. 
class IA or III antiarrhythmics, tricyclic antidepressants, macrolides, antipsychotics,) or in 
patients with risk factors for torsade de pointes (e.g.  congenital long  QTsyndrome, 
uncorrected electrolyte imbalance such as hypokalaemia or hypomagnesaemia and cardiac 
disease such as heart failure, myocardial infarction, or bradycardia ). 

Antibiotic-associated Colitis 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea.  
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Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to drug discontinuation alone. However, in moderate to severe cases 
appropriate therapy such as oral antibacterial agents effective against Clostridium difficile 
should be considered. Fluids, electrolytes and protein replacement should be provided when 
indicated. 

Drugs which delay peristalsis, e.g., opiates and diphenoxylate with atropine (Lomotil), may 
prolong and/or worsen the condition and should not be used. 

Effects on the Liver 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued (see 
ADVERSE EFFECTS). There can be temporary increase in transaminases, alkaline 
phosphatase, or cholestatic jaundice, especially in patients with previous liver damage, who 
are treated with ciprofloxacin. 

Effects on Tendons 

Tendonitis and tendon ruptures (predominantly Achilles tendon), sometimes bilateral, that 
required surgical repair or resulted in prolonged disability have been reported with Ciproxin 
(ciprofloxacin) and other quinolones.  This may occur even within the first 48 hours of 
treatment or up to several months after discontinuation of ciprofloxacin. Patients who are 
elderly or have had prior systemic treatment with corticosteroids are thought to be at 
particular risk. Ciprofloxacin should be used with caution in patients with a history of tendon 
disorders related to quinolone treatment. Therapy should be discontinued if the patient 
experiences any sign of tendonitis (e.g. painful swelling, inflammation) or rupture of a tendon. 
Care should be taken to keep the affected extremity at rest and avoid any inappropriate 
physical exercise due to the increased risk of tendon rupture. 

Superinfections 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition is 
essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the drug. 

Anaphylactoid Reactions 

In some instances, hypersensitivity and allergic reactions may occur following a single dose, 
a physician should be informed immediately. 
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Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). In these cases 
Ciproxin should be discontinued and appropriate medical treatment given. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

CNS Effects  

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.  

In some instances, CNS reactions may occur even after the first administration of 
fluoroquinolones, including ciprofloxacin. In rare cases, depression or psychotic reactions 
can progress to suicidal ideations/thoughts and self-injurious behaviour, such as attempted 
or completed suicide. If depression, psychotic reactions, suicide-related thoughts or self-
injurious behaviour occur, Ciproxin should be discontinued and appropriate measures 
instituted.  

Nervous System 

Ciproxin should be used with caution in patients with myasthenia gravis because symptoms 
can be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation of 
myasthenia gravis, a physician should be consulted. 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 
EFFECTS). 

Vision disorders 

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

Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other drugs are administered concomitantly which are metabolized via the same 
enzymatic pathway (e.g. tizanidine, theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole, agomelatine). Increased plasma concentrations associated with drug 
specific side effects may be observed due to inhibition of their metabolic clearance by 
ciprofloxacin. (See also INTERACTIONS WITH OTHER MEDICINES) 
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Crystalluria 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  
Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the drug, but also in some patients receiving standard therapeutic doses. 
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have an acidic urine. Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided.  It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible central-nervous side effects. Cases of status epilepticus 
have been reported. If seizures occur, Ciproxin should be discontinued. 

Elderly Patients  

Ciproxin should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastrointestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit and no embryotoxicity or teratogenicity was 
observed. There are, however, no adequate and well-controlled studies in pregnant women. 
Like other drugs in its class, ciprofloxacin causes arthropathy in immature animals.  

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to 
the fetus. (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
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nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related drugs such as nalidixic acid and cinoxacin, can produce erosions of cartilage of 
weight-bearing joints and other signs of arthropathy in immature animals of various species. 
Long-term safety data, including effects on cartilage, following the administration of 
ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate.  For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in 
inhalational anthrax (post-exposure) have not been established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems.  

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug 
did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control.  Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. The 
times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice.  The clinical significance of these findings to 
humans is unknown. 
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Effects on ability to drive and use machines 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the 
ability to drive or operate machinery. This is even more applicable when the drug is taken in 
conjunction with alcohol. 

Effect on laboratory tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of mycobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline  

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline and prolongation of its elimination half-life. This can lead to 
theophylline-induced side effects; in very rare cases these side effects can be life threatening 
or fatal. If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of Cmax 
and AUC of ciprofloxacin. 

Probenecid  

Co-administration of probenecid with ciprofloxacin results in a 50% reduction in the 
ciprofloxacin renal clearance and a 50% increase in its AUC, without altering the peak 
concentration, time to peak and half-life of elimination. 

Anticoagulants  

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives. When these products are administered 
concomitantly, prothrombin time or other suitable coagulation tests should be closely 
monitored. 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. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. Therefore, it is frequently 
(twice a week) necessary to control the serum creatinine concentrations in these patients. 
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Metoclopramide 

Metoclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to 
reach maximum plasma concentrations. No effect was seen on the bioavailability of 
ciprofloxacin. 

Oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

NSAIDs 

Animal studies have shown that the combination of very high doses of quinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) can 
provoke convulsions. 

Other xanthine derivatives 

On concurrent administration of Ciproxin and caffeine or pentoxifylline (oxpentifylline) 
containing products, raised serum concentrations of these xanthine derivatives were 
reported. Quinolones may reduce the clearance of caffeine and prolong its plasma half-life, 
and therefore may enhance the effects of caffeine. 

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin is discontinued in patients receiving both agents, monitoring 
of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin with phenytoin. 

Methotrexate  

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant Ciproxin therapy is 
indicated. 

Other  

Iron, sucralfate or highly buffered drugs (e.g. antiretrovirals), polymeric phosphate binders 
(e.g. sevelamer) and antacids containing magnesium, aluminium or calcium interfere with the 
absorption of ciprofloxacin; concurrent administration of these agents with Ciproxin should be 
avoided. 

Tizanidine  

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
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sedative effect. Tizanidine must not be administered together with Ciproxin (see also 
CONTRAINDICATONS).  

Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration. 

Ropinirole  

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
medium inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Ropinirole-related side effects should be 
monitored during and shortly after co-administration with Ciproxin; dose adjustment is 
recommended if necessary. 

Lidocaine 

It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 

Following concomitant administration of 250 mg Ciproxin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31%, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during 
and shortly after co-administration with Ciproxin are advised. 

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

Agomelatine  

In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 
1A2 isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposure. Although no clinical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ciprofloxacin with agomelatine is not 
recommended (see PRECAUTIONS, Cytochrome P450). 

Zolpidem  

Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is 
not recommended. 
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ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Ill categories of frequency are listed below (overall n = 51721 , 
data lock point: 15 May 2005). 

Common Uncommon Rare Very rare 

~1% to <10% ~0.1% to < 1% ~0.01% to <0.1% <0.01% 

Infections and Infestations 
Mycotic Antibiotic associated 
superinfections colitis (very rarely 

with possible fatal 
outcome) 

Blood and Lymphatic System Disorders 
Eosinophilia Leukopenia Haemolytic anaemia 

Anaemia Agranulocytosis 

Neutropenia Pancytopenia (life-

Leukocytosis threatening) 

Thrombocytopenia Bone marrow depression 

Thrombocytaemia (life-threatening) 

Immune System Disorders 

Allergic reaction Anaphylactic reaction 

Allergic oedema / Anaphylactic shock (life-
angioedema threatening) 

Serum sickness-like 
reaction 

Metabolism and Nutrition Disorders 
Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 

Psychomotor Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially culminating in 
agitation Anxiety reaction self-injurious behaviour, 

Abnormal dreams such as suicidal ideations / 

Depression 
thoughts and attempted or 

(potentially 
completed suicide) 

culminating in self-
injurious behaviour, 
such as suicidal 
ideations / thoughts 
and attempted or 
completed suicide) 

Hallucinations 
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Common Uncommon Rare Very rare 

~1% to <10% ~0.1% to < 1% ~0.01% to <0.1% <0.01% 

Nervous System Disorders 

Headache Par- and Migraine 

Dizziness Dysaesthesia Disturbed coordination 

Sleep disorders Hypoaesthesia Smell disorders 
Taste disorders Tremor Hyperesthesia 

Seizures lntracranial hypertension 
(including status (pseudotumour cerebri) 
epilepticus) 

Vertigo 

Eye Disorders 

Visual disturbances Visual color distortions 

Ear and Labyrinth Disorders 
Tinnitus Hearing impaired 

Hearing loss 

Cardiac Disorders 
Tachycardia 

Vascular Disorders 
Vasodilatation Vasculitis 

Hypotension 

Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 
Nausea Vomiting Pancreatitis 

Diarrhoea Gastrointestinal 
and abdominal 
pains 

Dyspepsia 

Flatulence 

Hepato-biliary Disorders 
Increase in Hepatic impairment Liver necrosis (very rarely 
transaminases Jaundice progressing to life-

Increased Hepatitis (non 
threatening hepatic failure) 

bilirubin infective) 
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Common Uncommon Rare Very rare 

~1% to <10% ~0.1% to < 1% ~0.01% to <0.1% <0.01% 

Skin and Subcutaneous Tissue Disorders 
Rash Photosensitivity Petechiae 

Pruritus reactions Erythema multiforme 

Urticaria Blistering Erythema nodosum 
Stevens-Johnson syndrome 
(potentially life-threatening) 

Toxic epidermal necrolysis 
(potentially life-threatening) 

Musculoskeletal, Connective Tissue and Bone Disorders 
Arthralgia Myalgia Muscular weakness 

Arthritis Tendonitis 

Increased muscle Tendon rupture 
tone and cramping (predominantly Achilles 

tendon) 

Exacerbation of symptoms 
of myasthenia gravis 

Renal and Urinary Disorders 
Renal Renal failure 
impairment Haematuria 

Crystalluria 

Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions (only Fever hidrosis) 
intravenous 
administration) 

Investigations 
Increase in Abnormal 
blood alkaline prothrombin level 
phosphatase Increased amylase 

Note: The incidence of arthropathy (arthralgia, arthritis), mentioned above, refers to data 
collected in studies with adults. In children, arthropathy is reported to occur commonly. 
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ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency could 
not be estimated are listed below: 

Blood and Lymphatic System 
Disorders 

Pancytopenia  

(life-threatening) 
Bone marrow depression  

(life-threatening) 
Immune System Disorders Serum sickness-like reaction 

Anaphylactic shock (life-threatening) 
Nervous System Disorders Hyperaesthesia 

Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-threatening 
hepatic failure) 

Skin and Subcutaneous 
Tissue Disorders 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective 
Tissue and Bone Disorders 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 
Administration Site 
Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

* These events were reported during the postmarketing period and were observed
predominantly among patients with further risk factors for QT prolongation (see
PRECAUTIONS).

The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment: 

Common: Vomiting, Transient increase in transaminases, Rash 

Uncommon: Thrombocytopenia, Thrombocytaemia, Confusion and disorientation, 
Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances, Hearing loss, Tachycardia, Vasodilatation, 
Hypotension, Transient hepatic impairment, Jaundice, Renal failure, 
Oedema 
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Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 

DOSAGE AND ADMINISTRATION 

Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients 
with complicated infections caused by organisms not highly susceptible, such as 
Enterococcus faecalis, 500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given 
every 12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatitis - 250 to 500mg every 12 hours.  

Inhalational anthrax (post-exposure) – for adults, the recommended dose is 500 mg every 
12 hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to 
exceed 500 mg per dose), every 12 hours. Drug administration should begin as soon as 
possible after suspected or confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative 
organisms, the use of higher doses should be considered in patients with Gram-positive 
infections. In such cases 8 hourly administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared.  The usual duration is 7 to 14 days; however for severe and complicated 
infections more prolonged therapy may be required. Bone and joint infections may require 
treatment for 4 to 6 weeks or longer. Gastrointestinal infections (infectious diarrhoea) need 
treatment for only 5 days. Chronic bacterial prostatitis should be treated for 14 to 28 days. 

Inhalational anthrax (post exposure) should be treated for 60 days. Drug administration 
should begin as soon as possible after suspected or confirmed exposure. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 
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Dosage adjustments: for patients with creatinine clearance between 31-60 mL/min/1.73m2, 
the maximum daily dose should be 1000 mg/day for oral administration. For creatinine 
clearance equal or less than 30 mL/min/1.73m2, the maximum daily dose should be 500 
mg/day for oral administration. 

When only data for serum creatinine are available, the following formula (Cockcroft's 
equation) may be used to estimate creatinine clearance. 

Men:  (mL/min) clearance Creatinine 0885.0 
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight 
x  

Women:   0.85 x the value calculated for men. 

OVERDOSAGE 

In the event of acute, excessive oral overdosage, reversible renal toxicity has been reported 
in some cases. Therefore, apart from routine emergency measures, 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 reduce 
the absorption of ciprofloxacin in overdoses. 

Only a small quantity of ciprofloxacin (<10%) is eliminated from the body after haemodialysis 
or peritoneal dialysis. 

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin 250 – Biconvex, white film-coated tablet round tablet 11mm in diameter containing 
250 mg ciprofloxacin, the top scored and marked with "CIP” on one half of the score and 
“250" on the other half and the Bayer cross on bottom. Blister packs of 2 and 14 tablets. 

Ciproxin 500 – Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the other side separated by 
a score across the width of the tablet and "BAYER" on bottom. Blister packs of 14. 

Ciproxin 750 – Biconvex, 22mm x 8mm oblong, white film-coated tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. Blister packs of 14. 

NAME AND ADDRESS OF THE SPONSOR 

BAYER AUSTRALIA LTD  
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 

POISON SCHEDULE 

PRESCRIPTION ONLY MEDICINE 
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DATE OF FIRST INCLUSION ON THE ARTG 

2 March 1992 

DATE OF MOST RECENT AMENDMENT 

21 July 2017xx xxxxxx xxxx 

® Registered Trademark of Bayer Group, Germany 
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PRODUCT INFORMATION 

CIPROXIN® (Ciprofloxacin) 

NAME OF THE MEDICINE 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. The CAS Registry number is 
[86393-32-0]. It is a faintly yellowish to yellow crystalline substance with a molecular weight 
of 385.8. Its empirical formula is C17H18FN3O3.HCl.H2O and its chemical structure is as
follows: 

DESCRIPTION 

Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral 
administration. Ciproxin tablets also contain the following excipients: microcrystalline 
cellulose, maize starch, colloidal anhydrous silica, crospovidone, magnesium stearate, 
hypromellose, macrogol 4000, titanium dioxide. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with 
the enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in 
vitro. 

Gram-Negative: 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shigella 
species; Proteus mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri 
(formerly Proteus rettgeri); Morganella morganii (formerly Proteus morganii); Serratia 
species* (including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas 
fluorescens; Campylobacter species; Haemophilus influenzae; Moraxella (Branhamella) 
catarrhalis. 

HClH2O

Attachment 2b
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Gram-Positive: * 

Staphylococcus aureus (including methicillin-susceptible and methicillin-resistant 
strains); coagulase negative Staphylococcus species (including Staphylococcus 
epidermidis); Streptococcus pyogenes (group A); Streptococcus pneumoniae; 
Enterococcus faecalis. 

*Note:  

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram-
negative organisms. 

2. Most strains of Streptococci are only moderately susceptible to ciprofloxacin. 
Clinical studies have shown the drug to be effective for urinary tract infections 
caused by Enterococcus faecalis; however failures and reinfections have been 
observed with prostatitis. Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been 
shown to respond to ciprofloxacin, it is not the drug of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are 
generally resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak 
plasma concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker (see PHARMACOLOGY). 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro.  The minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g., nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin. 
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In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial 
agents, particularly beta-lactams, the combination behaves either in an indifferent or additive 
manner.  Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro-
organisms to control the technical aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of “intermediate” indicates that the result should be considered equivocal, and if the micro-
organism is not fully susceptible to alternative, clinically feasible drugs, the test should be 
repeated. This category implies possible clinical applicability in body sites where the drug is 
physiologically concentrated or in situations where high dosage of drug can be used. This 
category also provides a buffer zone, which prevents small-uncontrolled technical factors 
from causing major discrepancies in interpretation. A report of “Resistant” indicates that the 
pathogen is not likely to be inhibited if the antimicrobial compound in the blood reaches the 
concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Absorption 

Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral 
administration. The absolute bioavailability is approximately 70% with no substantial loss by 
first pass metabolism. Co-administration of ciprofloxacin with food appears to lower peak 
serum levels and delay the absorption of ciprofloxacin, resulting in peak concentrations 
closer to 2 hours after dosing rather than 1 hour. The overall absorption, however, is not 
substantially affected.  Absorption also appears to be greatly reduced by prior administration 
of antacids. 

Distribution 

After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of 
ciprofloxacin to serum proteins is 20 to 40%. Serum concentrations increase in a dose-
proportional manner and were, after multiple doses, as shown below: 
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_____________________________________ 
 Maximum 
 Serum Area Under 
Dose Concentration Curve (AUC) 
(mg) (g/mL) (ghr/mL) 
_____________________________________ 
250 1.4 5.4 
500 2.6 10.6 
750 3.4 15.0 
_____________________________________ 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean 
concentrations 12 hours after dosing with 250, 500 or 750 mg are 0.1, 0.2 and 0.4 g/mL 
respectively.  

Metabolism 

Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine 
which together account for approximately 15% of an oral dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Elimination 

The serum elimination half-life in subjects with normal renal function is approximately 
4 hours.  Approximately 40 to 50% of an orally administered dose is excreted in the urine as 
unchanged drug. During the first 2 hours after an oral dose of 250 mg, the urine 
concentration of ciprofloxacin usually exceeds 200 g/mL. Eight to 12 hours after the same 
dose, urine levels are approximately 30 g/mL. Urinary excretion of ciprofloxacin is virtually 
complete within 24 hours after dosing. The renal clearance of ciprofloxacin is approximately 
18 L/h which exceeds the normal glomerular filtration rate of 7.2 L/h. Thus, active tubular 
secretion would seem to play a significant role in its elimination. In patients with creatinine 
clearance between 21-40 mL/min, the half-life of ciprofloxacin is only slightly prolonged. 
Dosage adjustments are usually not required in such cases. However, in patients with severe 
renal impairment, with creatinine clearance less than 20 mL/min, the half life of ciprofloxacin 
is nearly doubled and dosage adjustment is necessary (see DOSAGE AND 

ADMINISTRATION).  

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum 
concentrations after oral dosing, only a small amount of the dose administered is recovered 
from the bile. Approximately 20 to 35% of an oral dose is recovered from the faeces within 
5 days after dosing.  

Inhalational anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
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intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 
(For additional information, see PRECAUTIONS, Paediatric Use.) Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LD50 (~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected Tmax (1 hour post-dose) following oral dosing to steady state ranged from 0.98 to 
1.69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/mL. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day drug administration period. 

INDICATIONS 

Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

Inhalational anthrax (post-exposure): To reduce the incidence or progression of disease 
following exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations 
achieved in humans serve as a surrogate endpoint reasonably likely to predict clinical 
benefit and provide the basis for this indication. 

Note: 

1. Typhoid and Paratyphoid infections and infections due to multi-resistant 
Staphylococcus aureus are excluded from the above due to insufficient data. 

2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it 
may not be the drug of choice in cases with Gram-positive infections, such as 
pneumonia due to Streptococcus pneumoniae. 

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence 
localising infection to the prostate  
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Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued.   

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram-
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of 
antibacterial agents. 

CONTRAINDICATIONS 

 A history of hypersensitivity to ciprofloxacin or other quinolones, including nalidixic acid,
or any of the excipients.

 Concurrent administration of ciprofloxacin and tizanidine (see INTERACTIONS WITH

OTHER MEDICINES).

PRECAUTIONS 

Fluoroquinolones, including ciprofloxacin, have been associated with disabling and 

potentially persistent adverse reactions involving different body systems that have 

occurred together in the same patient. These include, but are not limited to, serious 

adverse reactions involving the nervous system (see CNS effects) and 

musculoskeletal system (see Effects on Tendons).  

Streptococcus pneumoniae infections 

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to 
inadequate efficacy against Streptococcus pneumoniae. 

Cardiac disorders 

Ciprofloxacin is associated with cases of QT prolongation (see ADVERSE EFFECTS). In 
general, elderly patients may be more susceptible to drug-associated effects on the QT 
interval. Women may also be more sensitive to QT proglongation medicine compared to men 
as they tend to have a longer baseline QTc interval. Precaution should be taken when using 
ciprofloxacin with concomitant drugs that can result in prolongation with the QT interval (e.g. 
class IA or III antiarrhythmics, tricyclic antidepressants, macrolides, antipsychotics,) or in 
patients with risk factors for torsade de pointes (e.g.  congenital long  QTsyndrome, 
uncorrected electrolyte imbalance such as hypokalaemia or hypomagnesaemia and cardiac 
disease such as heart failure, myocardial infarction, or bradycardia ). 

Antibiotic-associated Colitis 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea.
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Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to drug discontinuation alone. However, in moderate to severe cases 
appropriate therapy such as oral antibacterial agents effective against Clostridium difficile 
should be considered. Fluids, electrolytes and protein replacement should be provided when 
indicated. 

Drugs which delay peristalsis, e.g., opiates and diphenoxylate with atropine (Lomotil), may 
prolong and/or worsen the condition and should not be used. 

Effects on the Liver 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued (see 
ADVERSE EFFECTS). There can be temporary increase in transaminases, alkaline 
phosphatase, or cholestatic jaundice, especially in patients with previous liver damage, who 
are treated with ciprofloxacin. 

Effects on Tendons 

Tendonitis and tendon ruptures (predominantly Achilles tendon), sometimes bilateral, that 
required surgical repair or resulted in prolonged disability have been reported with Ciproxin 
(ciprofloxacin) and other quinolones.  This may occur even within the first 48 hours of 
treatment or up to several months after discontinuation of ciprofloxacin. Patients who are 
elderly or have had prior systemic treatment with corticosteroids are thought to be at 
particular risk. Ciprofloxacin should be used with caution in patients with a history of tendon 
disorders related to quinolone treatment. Therapy should be discontinued if the patient 
experiences any sign of tendonitis (e.g. painful swelling, inflammation) or rupture of a tendon. 
Care should be taken to keep the affected extremity at rest and avoid any inappropriate 
physical exercise due to the increased risk of tendon rupture. 

Superinfections 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition is 
essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the drug. 

Anaphylactoid Reactions 

In some instances, hypersensitivity and allergic reactions may occur following a single dose, 
a physician should be informed immediately. 
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Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). In these cases 
Ciproxin should be discontinued and appropriate medical treatment given. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

CNS Effects  

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures.  

In some instances, CNS reactions may occur even after the first administration of 
fluoroquinolones, including ciprofloxacin. In rare cases, depression or psychotic reactions 
can progress to suicidal ideations/thoughts and self-injurious behaviour, such as attempted 
or completed suicide. If depression, psychotic reactions, suicide-related thoughts or self-
injurious behaviour occur, Ciproxin should be discontinued and appropriate measures 
instituted.  

Nervous System 

Ciproxin should be used with caution in patients with myasthenia gravis because symptoms 
can be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation of 
myasthenia gravis, a physician should be consulted. 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 

EFFECTS). 

Vision disorders 

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

Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when other drugs are administered concomitantly which are metabolized via the same 
enzymatic pathway (e.g. tizanidine, theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole, agomelatine). Increased plasma concentrations associated with drug 
specific side effects may be observed due to inhibition of their metabolic clearance by 
ciprofloxacin. (See also INTERACTIONS WITH OTHER MEDICINES) 
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Crystalluria 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  
Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the drug, but also in some patients receiving standard therapeutic doses. 
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non-
vegetarians who usually have an acidic urine. Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided.  It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible central-nervous side effects. Cases of status epilepticus 
have been reported. If seizures occur, Ciproxin should be discontinued. 

Elderly Patients 

Ciproxin should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance. 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastrointestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit and no embryotoxicity or teratogenicity was 
observed. There are, however, no adequate and well-controlled studies in pregnant women. 
Like other drugs in its class, ciprofloxacin causes arthropathy in immature animals.  

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to 
the fetus. (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
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nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother.  

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related drugs such as nalidixic acid and cinoxacin, can produce erosions of cartilage of 
weight-bearing joints and other signs of arthropathy in immature animals of various species. 
Long-term safety data, including effects on cartilage, following the administration of 
ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate.  For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in 
inhalational anthrax (post-exposure) have not been established. 

Mutagenicity  

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems.  

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug 
did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control.  Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. The 
times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice.  The clinical significance of these findings to 
humans is unknown. 
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Effects on ability to drive and use machines 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the 
ability to drive or operate machinery. This is even more applicable when the drug is taken in 
conjunction with alcohol. 

Effect on laboratory tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. Culture test by 
suppression of mycobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline  

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline and prolongation of its elimination half-life. This can lead to 
theophylline-induced side effects; in very rare cases these side effects can be life threatening 
or fatal. If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of Cmax 
and AUC of ciprofloxacin. 

Probenecid  

Co-administration of probenecid with ciprofloxacin results in a 50% reduction in the 
ciprofloxacin renal clearance and a 50% increase in its AUC, without altering the peak 
concentration, time to peak and half-life of elimination. 

Anticoagulants  

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives. When these products are administered 
concomitantly, prothrombin time or other suitable coagulation tests should be closely 
monitored. 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. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. Therefore, it is frequently 
(twice a week) necessary to control the serum creatinine concentrations in these patients. 
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Metoclopramide 

Metoclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to 
reach maximum plasma concentrations. No effect was seen on the bioavailability of 
ciprofloxacin. 

Oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

NSAIDs 

Animal studies have shown that the combination of very high doses of quinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) can 
provoke convulsions. 

Other xanthine derivatives 

On concurrent administration of Ciproxin and caffeine or pentoxifylline (oxpentifylline) 
containing products, raised serum concentrations of these xanthine derivatives were 
reported. Quinolones may reduce the clearance of caffeine and prolong its plasma half-life, 
and therefore may enhance the effects of caffeine. 

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin is discontinued in patients receiving both agents, monitoring 
of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin with phenytoin. 

Methotrexate  

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant Ciproxin therapy is 
indicated. 

Other  

Iron, sucralfate or highly buffered drugs (e.g. antiretrovirals), polymeric phosphate binders 
(e.g. sevelamer) and antacids containing magnesium, aluminium or calcium interfere with the 
absorption of ciprofloxacin; concurrent administration of these agents with Ciproxin should be 
avoided. 

Tizanidine  

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
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sedative effect. Tizanidine must not be administered together with Ciproxin (see also 
CONTRAINDICATONS).  

Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration. 

Ropinirole  

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
medium inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Ropinirole-related side effects should be 
monitored during and shortly after co-administration with Ciproxin; dose adjustment is 
recommended if necessary. 

Lidocaine 

It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 

Following concomitant administration of 250 mg Ciproxin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31%, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during 
and shortly after co-administration with Ciproxin are advised. 

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

Agomelatine  

In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 
1A2 isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposure. Although no clinical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ciprofloxacin with agomelatine is not 
recommended (see PRECAUTIONS, Cytochrome P450). 

Zolpidem  

Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is 
not recommended. 
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ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral , 
parenteral) sorted by CIOMS Il l categories of frequency are listed below (overall n = 51721, 
data lock point: 15 May 2005). 

Common Uncommon Rare Very rare 

~1% to <10% ~0.1 % to< 1% ~0.01 % to <0.1% <0.01% 

Infections and Infestations 
Mycotic Antibiotic associated 
superinfections colitis (very rarely 

with possible fatal 
outcome) 

Blood and Lymphatic System Disorders 

Eosinophilia Leukopenia Haemolytic anaemia 

Anaemia Agranulocytosis 

Neutropenia Pancytopenia (life-

Leukocytosis threatening) 

Thrombocytopenia Bone marrow depression 

Thrombocytaemia (life-threatening) 

Immune System Disorders 

Allergic reaction Anaphylactic reaction 

Allergic oedema / Anaphylactic shock (life-
angioedema threatening) 

Serum sickness-like 
reaction 

Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 

Psychomotor Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially culminating in 
agitation Anxiety reaction self-injurious behaviour, 

Abnormal dreams such as suicidal ideations / 

Depression thoughts and attempted or 

(potentially 
completed suicide) 

culminating in self-
injurious behaviour, 
such as suicidal 
ideations / thoughts 
and attempted or 
completed suicide) 

Hallucinations 
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Common Uncommon Rare Very rare 

~1% to <10% ~0.1 % to< 1% ~0.01 % to <0.1% <0.01% 

Nervous System Disorders 

Headache Par- and Migraine 

Dizziness Dysaesthesia Disturbed coordination 
Sleep disorders Hypoaesthesia Smell disorders 

Taste disorders Tremor Hyperesthesia 
Seizures lntracranial hypertension 
(including status (pseudotumour cerebri) 
epilepticus) 

Vertigo 

Eye Disorders 

Visual disturbances Visual color distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 

Hearing loss 

Cardiac Disorders 
Tachycardia 

Vascular Disorders 
Vasodilatation Vasculitis 
Hypotension 

Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatitis 

Diarrhoea Gastrointestinal 
and abdominal 
pains 

Dyspepsia 

Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment Liver necrosis (very rarely 
transaminases Jaundice progressing to life-

Increased Hepatitis (non threatening hepatic failure) 

bilirubin infective) 
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Common Uncommon Rare Very rare 

~1% to <10% ~0.1 % to< 1% ~0.01 % to <0.1% <0.01% 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensitivity Petechiae 

Pruritus reactions Erythema multiforme 

Urticaria Blistering Erythema nodosum 

Stevens-Johnson syndrome 
(potentially life-threatening) 

Toxic epidermal necrolysis 
(potentially life-threatening) 

Musculoskeletal, Connective Tissue and Bone Disorders 
Arthralgia Myalgia Muscular weakness 

Arthritis Tendonitis 

Increased muscle Ten don rupture 
tone and cramping (predominantly Achilles 

tendon) 

Exacerbation of symptoms 
of myasthenia gravis 

Renal and Urinary Disorders 

Renal Renal failure 
impairment Haematuria 

Crystalluria 

Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions ( only Fever hidrosis) 
intravenous 
administration) 

Investigations 

Increase in Abnormal 
blood alkaline prothrombin level 
phosphatase Increased amylase 

Note: The incidence of arthropathy (arthralgia, arthritis), mentioned above, refers to data 
collected in studies with adults. In children, arthropathy is reported to occur commonly. 
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ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency could 
not be estimated are listed below: 

Blood and Lymphatic System 

Disorders 

Pancytopenia  

(life-threatening) 
Bone marrow depression  

(life-threatening) 
Immune System Disorders Serum sickness-like reaction 

Anaphylactic shock (life-threatening) 
Nervous System Disorders Hyperaesthesia 

Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-threatening 
hepatic failure) 

Skin and Subcutaneous 

Tissue Disorders 
Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective 

Tissue and Bone Disorders 

 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 

Administration Site 

Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

* These events were reported during the postmarketing period and were observed 
predominantly among patients with further risk factors for QT prolongation (see 
PRECAUTIONS). 

The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment: 

Common: Vomiting, Transient increase in transaminases, Rash 

Uncommon: Thrombocytopenia, Thrombocytaemia, Confusion and disorientation, 
Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances, Hearing loss, Tachycardia, Vasodilatation, 
Hypotension, Transient hepatic impairment, Jaundice, Renal failure, 
Oedema 
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Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 

DOSAGE AND ADMINISTRATION 

Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients 
with complicated infections caused by organisms not highly susceptible, such as 
Enterococcus faecalis, 500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given 
every 12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatitis - 250 to 500mg every 12 hours.  

Inhalational anthrax (post-exposure) – for adults, the recommended dose is 500 mg every 
12 hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to 
exceed 500 mg per dose), every 12 hours. Drug administration should begin as soon as 
possible after suspected or confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative 
organisms, the use of higher doses should be considered in patients with Gram-positive 
infections. In such cases 8 hourly administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared.  The usual duration is 7 to 14 days; however for severe and complicated 
infections more prolonged therapy may be required. Bone and joint infections may require 
treatment for 4 to 6 weeks or longer. Gastrointestinal infections (infectious diarrhoea) need 
treatment for only 5 days. Chronic bacterial prostatitis should be treated for 14 to 28 days. 

Inhalational anthrax (post exposure) should be treated for 60 days. Drug administration 
should begin as soon as possible after suspected or confirmed exposure. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 
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Impaired Renal Function 

Dosage adjustments: for patients with creatinine clearance between 31-60 mL/min/1.73m2, 
the maximum daily dose should be 1000 mg/day for oral administration. For creatinine 
clearance equal or less than 30 mL/min/1.73m2, the maximum daily dose should be 500 
mg/day for oral administration. 

When only data for serum creatinine are available, the following formula (Cockcroft's 
equation) may be used to estimate creatinine clearance. 

Men:     (mL/min) clearance Creatinine 0885.0 
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight 
x  

Women:   0.85 x the value calculated for men. 

OVERDOSAGE 

In the event of acute, excessive oral overdosage, reversible renal toxicity has been reported 
in some cases. Therefore, apart from routine emergency measures, 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 reduce 
the absorption of ciprofloxacin in overdoses. 

Only a small quantity of ciprofloxacin (<10%) is eliminated from the body after haemodialysis 
or peritoneal dialysis. 

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin 250 – Biconvex, white film-coated tablet round tablet 11mm in diameter containing 
250 mg ciprofloxacin, the top scored and marked with "CIP” on one half of the score and 
“250" on the other half and the Bayer cross on bottom. Blister packs of 2 and 14 tablets. 

Ciproxin 500 – Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the other side separated by 
a score across the width of the tablet and "BAYER" on bottom. Blister packs of 14. 

Ciproxin 750 – Biconvex, 22mm x 8mm oblong, white film-coated tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. Blister packs of 14. 

NAME AND ADDRESS OF THE SPONSOR 

BAYER AUSTRALIA LTD  
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 
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PRESCRIPTION ONLY MEDICINE 

DATE OF FIRST INCLUSION ON THE ARTG 

2 March 1992

DATE OF MOST RECENT AMENDMENT 

xx xxxxxx xxxx 

® Registered Trademark of Bayer Group, Germany 
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PRODUCT INFORMATION 

CIPROXIN® IV 
Ciprofloxacin 

NAME OF THE MEDICINE 

Attachment 2a 

Ciproxin IV (ciprofloxacin) is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity for intravenous (IV) administration. Ciprofloxacin, a fluoroquinolone, is a 
1-cyclopropyl-6-fluoro-1, 4-dihydro-4-oxo-7-(1 -piperazinyl)-3-quinoline-carboxylic acid. The 
CAS Registry number is 85721-33-1. It is a faint to light yellow crystalline powder with a 
molecular weight of 331 .4. Its empirical formula is C 17H1SFN3O3 and its chemical structure 
is as follows: 

F~ O COOH 7 
I I 

fN ::,..._ N 

HN__) 6 
DESCRIPTION 

Ciproxin IV (ciprofloxacin lactate) is available as a 100 mg/50 ml and a 200 mg/100 ml 
ready-to-use infusion solution in 0 .9% sodium chloride injection. Ciproxin IV also contains the 
excipients: lactic acid, which is used as a solubilising agent, hydrochloric acid for pH 
adjustment, and water for injections. The solution is a clear, colourless to slightly yellow 
solution. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro and in vivo activity against a wide range of Gram-negative and 
Gram-positive organisms. The bactericidal action of ciprofloxacin appears to result from 
interference with the enzyme, DNA gyrase. 

Gram-negative organisms 

Escherichia coli; Klebsiel/a species (including Klebsiella pneumoniae and Klebsiel/a oxytoca); 
Enterobacter species; Citrobacter species; Salmonella species; Shigel/a species; Proteus 
mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly Proteus 
rettgen); Morganel/a morganii (formerly Proteus morgani1); Serratia species (including 
Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas f/uorescens; Haemophilus 
influenzae; Moraxella (Branhamella) catarrhalis; Campylobacter species. 

Gram-positive organisms• 

Staphylococcus aureus (including methicill in susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis . 
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1. Gram-positive organisms and Pseudomonas aeruginosa are generally less sensitive to 
ciprofloxacin than other Gram-negative organisms which results in lower medicine 
efficacy rates. 

2. Most strains of streptococci are only moderately susceptible to ciprofloxacin. Clinical 
studies have shown the medicine to be effective for urinary tract infections caused by 
Enterococcus faecalis. Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been shown 
to respond to ciprofloxacin, it is not the medicine of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are generally 
resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma 
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro. The minimal bactericidal concentration (MBC) is generally 2-8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice, resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone ant bacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g. nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin. 

In vitro studies have shown that additive activity often results when ciprofloxacin is combined 
with other antimicrobial agents. The combination behaves either in an indifferent or additive 
manner. Synergism or antagonism has been observed very rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued . 
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Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro­
organisms to control the technical aspects of the laboratory procedures. 

A report of "Susceptible" indicates that the pathogen is I kely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of "intermediate" indicates that the result should be considered equivocal, and if the micro­
organism is not fully susceptible to alternative, clinically feasible medicines, the test should 
be repeated. This category implies possible clinical applicability in body sites where the 
medicine is physiologically concentrated or in situations where high dosage of medicine can 
be used. This category also provides a buffer zone, which prevents small-uncontrolled 
technical factors from causing major discrepancies in interpretation. A report of "Resistant" 
indicates that the pathogen is not likely to be inhibited if the antimicrobial compound in the 
blood reaches the concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Distribution 

Immediately following a 30-minute intravenous infusion of 200 mg ciprofloxacin, serum 
concentrations average 3 µg/ml. During the first hour after completion of infusion, serum 
concentration decreases to approximately 30% of the peak value, but thereafter serum 
concentrations decline with a half-life of approximately 4 hours. Mean concentrations 
observed after a 200 mg dose is given below: 

Ciprofloxacin Serum Concentrations (µg/ml) 
After a 30-minute Infusion 

End of 
Dose Infusion 0.5 hr 1 hr 3 hr 6 hr 

200 mg 3.18 1.4 1.0 0.5 0.3 

8 hr 12 hr 

0.2 0.1 

The pharmacokinetics of intravenously administered ciprofloxacin are near-linear over the 
dosage range of 100 mg to 300 mg, as no substantial dose-dependent changes in clearance 
or serum half-life are observed. 

Approximately 50-70% of the intravenous dose is excreted in the urine as unchanged 
medicine. During the first 2 hours of a 200 mg intravenous dose, the urine concentration of 
ciprofloxacin usually exceeds 200 µg/ml . 

Protein Binding 

Binding of ciprofloxacin to serum protein is 20-40%. 

Metabolism 
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Four metabolites, desethyleneciprofloxacin (M1), sulphociprofloxacin (M2), oxociprofloxacin 
(M3) and formylciprofloxacin (M4), have been identified in human urine which, together, 
account for approximately 12% of an intravenous dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Excretion 

Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The renal 
clearance of ciprofloxacin is approximately 18 Uhr which exceeds the normal glomerular 
filtration rate of 7.2 L/hr. Thus, active tubular secretion would seem to play a significant role 
in its elimination. 

Although bile concentrations of ciprofloxacin are 3-4 times higher than serum concentrations 
after intravenous dosing, only a small amount of the dose administered (<1%) is recovered 
from bile as unchanged medicine. 

An additional 1-2% of the dose is recovered from bile in the form of metabolites. 

Approximately 15% of an intravenous dose is recovered from the faeces within 5 days after 
dosing. 

Factors Influencing Pharmacokinetics 

Impaired renal/hepatic function 

In patients with creatinine clearance between 21-40 mUmin, the half-life of ciprofloxacin is 
slightly prolonged, but dosage adjustments are usually not required in such cases. However, 
in patients with severe renal impairment, with creatinine clearance less than 20 mUmin, the 
half-life of ciprofloxacin is nearly doubled and dosage adjustment is necessary (see 
DOSAGE AND ADMINISTRATION). Serum metabolite concentrations, particularly 
sulfociprofloxacin (M2) and oxociprofloxacin (M3), are higher in renally impaired patients than 
in patients with normal renal function. 

In preliminary studies in patients with stable chronic liver cirrhosis, no significant changes in 
ciprofloxacin pharmacokinetics were observed. The kinetics of ciprofloxacin in patients with 
acute hepatic insufficiency, however, have not been fully elucidated. 

Age (elderly) 

The higher levels of ciprofloxacin and its metabolites seen in elderly patients are possibly 
due to reduced renal function and volume of distribution. 

lnhalational Anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/ml, and 4.56 µg/ml 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/ml. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/ml 
and trough concentrations range from 0.09 to 0.26 µg/ml, following two 30-minute 
intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
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concentration of 3.6 µg/mL after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited (for 
additional information, see PRECAUTIONS, Paediatric Use). Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LDso (-5.5 x 105) spores (range 5-30 LO50) of 8. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/mL. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected T max (1 hour post~ose) following oral dosing to steady state ranged from 0.98 
to1 .69 µg/mL. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/ml. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001). The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day medicine administration period. 

INDICATIONS 

1. Ciprofloxacin IV is indicated for use in hospitalised adult patients in whom oral 
ciprofloxacin is indicated but cannot be administered or where the oral form is 
inappropriate. 

2. For the treatment of serious or life-threatening infections due to sensitive organisms 
involving the following organ systems: 

Lower respiratory tract infections (Gram-negative organisms) 
Skin and Skin Structure 
Septicaemia 
Bone and Joint 
Urinary Tract 

3. lnhalational anthrax (post-exposure): To reduce the incidence or progression of 
disease following exposure to aerosolised Bacillus anthracis. Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not be 
the medicine of choice in cases with Gram-positive infections due to Streptococcus 
pneumoniae. 

If anaerobic organisms are suspected of contributing to the infection, use of other suitable 
medicines should be considered. 

Strains of Neisseria gonoffhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Ciprofloxacin is suitable to treat mixed infections caused by susceptible strains of both Gram­
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, addit ional therapy should be considered . 
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Consideration should be given to available official guidance on the appropriate use of 
antibacterial agents. 

CONTRAINDICATIONS 

• A history of hypersensitivity to ciprofloxacin or other quinolones_-{including nelidixic 
acid). or any of the excipjents. 

• Concurrent administration of ciproffoxacin and tizanidine (see Interaction with Other 
Medicines). 

PRECAUTIONS 

Fluoroquinolones, Including ciprofloxacin, have been associated with disabling and 
potentially persistent adverse reactions Involving different body systems that have 
occurred together in the same patient. These include, but are not limited to, serious 
adverse reactions involving the nervous system (!see CNS effects and Psyc:hiatric 
reactions) and musculoskeletal s stem (see Tendonltis and tendon 
ruptureM1111&11leel11letal eyeleM). L_ ____________________ __ 

The use of drrofloxacin in pre;:iuhertal children - exC'.ept for use in inhalational anthrax 
(posl-exposure) - and duing pregnancy is not recommended. 

Anbbiotic-associated colitis has been rarety reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea. 

Antibiotic-associated Colitis 

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciproflo,wcin. A toxin produced by Ctostridium difficile appears to be the prifl16ry 
cause. The severity of the colitis may range from mild to life threatening. It is importantto 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
casos usually rospond to modicino discontinuation a1ono. Howovor, in modcrato to sovoro 
cases appropriate therapy such as oral antibacterial agents effective against Clost!idium 
diff,ci/e should be considered. Fluids, electrolytes and protein replacement should be 
provided when indicated. Medicines which delay peristalsis, e.g. opiates and diphenoxytate 
with atropine (Lornolil). may prolong and/or worsen the condition and should nol be used in 
this situation. 
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Superinfection 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition 
is essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
acneved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic f brosis patients Following a single course of 
the medicine. 

Duration of use 

Increased toxicity of intravenous ciprofloxacin has been associated with increased duration 
of use, hence oral ciprofloxacin should be substituted as soon as practicable. 

Hypersensitivity 

Serious, and occasionally falal, ,maphylacloid ,eactions, :;orne fdlowing U1e first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). Some reactions are 
accompanied by cardiovascular collapse. Appropriate emergency measures for the 
management of such reactions should be readily available. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies. 
Nalidixic acid. the prototype auinolone antibiotic and other ouinolone antibiotics. produce 
photosensilivity reactions. Patients taking ciprolloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Cardiac Disorders 

Ciprofloxacin is associated wilh cases of QT prolongation. In general, elderly patients may be 
more susceptible to drug-associated effects on the QT interval. Women may also be more 
sensitive to QT prol~alion medicine compared to men as they tend to have a l~er baseline 
QTc interval. Precaution should be taken when using ciprofloxacin with concomitant medicines 
that can resutt in prolongation with the QT intE!fVal (e.g .. Class IA Of Ill mliarrhythmics. tricycJic 
antidepressants, macrolides, antipsycholics,) or in patients with risk factors for QT prolongation 
or torsade de pointes (e.g., congenital tong QT syndrome, uncorrected electrolyte imbalance 
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or hypomagnesaemia and cadiac disease such as heart failure, sudl as hypokalaemia 
myocardial infarction, or bradycardia) 

CNS Effects 

nes, ciprofloxacin may cause central nervous system (CNS) stimulation As with other quinolo 
which may lead to tra 
rarely to hallucinations 

nsient tremor, resttessness, light-headedness, confusion, and very 
or convulsive seizures. 

NS -reaclions may occur even after the first administration of In some instances, C 
nuoroquinolones inclu ding cipronoxacin. 

Psychiatric reactions 
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I 
Cytochrome P450 

Ciprofloxacin is known 
taken When other med 
enzymatic pathway (e 
olanzapine, ropinirole, 
specific side effects m 
ciprofloxtteln (see also 

to be a moderate inhibitor of the CYP 450 1A2 enzymes. care should be 
icines are administered 001comitanuy which are metabolised via the same 
.;; 1 • • theoolwtline methvlxantines caffeine duloxetine clozaoine 
aganelatine). Increased plasma concentrations associated with drw-
ay be obsefved due to inhibition of their metabolic clearance by 
Interaction with Other Medicines). 

Epileptic Patients 

Ciprofloxacin, like other 
threshold. Ciproxin IV 
suffered from previous 
convulsion, reduced ce 
only be used where t 
endangered because 
epilepticus have been 

fluoroquinolones, is known to trigger seizures or lower seizure 
should be used with caution in epileptics and in patients who have 
CNS disorders (e.g.., lowered convulsion threshold, previous history of 
rebral blood flow, altered brain structure or stroke). Ciproxin IV should 
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fluoroquinolones inclu 
experiencing symptom 

ding ciprofloxacin. Ciproxin IV should be discontinued in patients 
s of neuropalhy, including pain, burning, tingling, numbness, and/or 
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weakness in order to ~event the develoi:ment or an ueversible condition (see ADVERSE 
EFFECTS). 

es wtlh all lluorogu,nolones, d1StlJ:ba0035 m blood glucose, 1nclud1ng both IJXE!!!!ltxcaerma 
and hypergtvcaema have been reported with c,proxtn In c,proxm-treated pahents 
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Vision disorders 

If vision becomes irrl)aired a any effects on the eyes are experienced, an eye specialist 
should be consulted immediately (see ADVERSE EFFECTS). 

Use in the Elderly 
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Impaired Renal Function 

Alteration of the dosage regimen is necessary fa patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

As with any potent medicine, periodic assessment or organ system functions, including renal, 
hepatic and haematopoietic, is advisable during praonged th€1°8py. 

Effects on the Liver 

There can be a temporal)' inaease in transaminases, alkaline ph05phatase or cholestatic 
jaundice, especiaUy in patients with previous liver damage. 

Cases of hepatic necrosis and life-threatening hepahc faih . .-e have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pnntus, or tender abdomen), treatment should be disconhnued. There 
can be temporary increase in transaminases, alkaline ph05phatase, or cholestatic jaundice, 
especially in patients with previous liver damage, who are treated with ci~ofloxacin . 

.!llllfiU.= CPROXN IV F'I Page9d 22 

1.3 .1.2 PI Ci roxin IV Annotated __ Pg. 9 



Document 4

General 

Ciprofloxacin intravenous solution should be administered by slow infusion over a period of 
60 minutes. Local IV site reactions have been reported with the intravenous administration of 
ciprofloxacin. These reactions are more frequent if infusion time is 60 minutes or less or if 
small veins of the hand are used. These may appear as local skin reactions which resolve 
rapidly upon completion of the infusion. Subsequent intravenous administration is not 
contraindicated unless the reactions recur or worsen. 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9. 

Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the medicine, but also in some patients receiving standard therapeutic doses. 
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non­
vegetarians who usually have acidic urine. Patients receiving ciprofloxacin should be well 
hydrated and a kalinity of the urine should be avoided. It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

The additional sodium load should be taken into account when using Ciproxin IV in patients 
for whom sodium intake is of medical concern (e.g. patients with congestive heart failure, 
renal failure, nephrotic syndrome, etc. (see PRESENTATION AND STORAGE 
CONDITIONS or DOSAGE AND ADMINISTRATION for sodium content). 

Severe Infections and/or Infections due to Gram-positive or anaerobic bacteria 

For the treatment of severe infections, staphylococcal infections and infections involving 
anaerobic bacteria, ciprofloxacin should be used in combination with an appropriate ant bacterial 
agent. 

Streptococcus p neumoniae infections 

Ciprofloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastro-intestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit, and no embryotoxicity or teratogenicity was 
observed. 

There are, however, no adequate and well-controlled studies in pregnant women. Like other 
medicines in its class, ciprofloxacin causes arthropathy in immature animals. 

Ciproxin IV should be used in pregnancy only if the potential benefit justifies the potential risk 
to the fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 
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Ciprofloxacin is excreted in breast milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother. 

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related medicines such as nalidixic acid, norfloxacin and cinoxacin, can produce erosions of 
cartilage of weight-bearing joints and other signs of arthropathy in immature animals of 
various species. Long-term safety data, including effects on cartilage, following the 
administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. The safety and effectiveness of ciprofloxacin in pre­
pubertal children except for use in inhalational anthrax (post-exposure) have not been 
established. 

Mutagenicity 

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the 
medicine did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice ( oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and c iprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. 
The times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice. The clinical significance of these findings to 
humans is unknown. 

Effects on Ability to Drive and Use Machines 
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FIUOfoquinolones including ciprofloxacin may result in an impairment of lhe patient's ability to 
drive or operate machinery due lo CNS reactions. This is even more applicable when the 
medicine is taken in conjunction with alcohol. 

lnt•raction on Laboratory Teets 

Ciprofloxacin in vitro potency may interfere with the ~co bacterium spp. ~~ test 
by suppression of myobacterial growth, causing false negative results in specimens from 
patients currenUy taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drug.a known to prolong QT interval 

Ciproxin IV, like other fluoroquinolones should be used with cautK>n In patients receiving 
drugs known to prolong the QT interval (e.g. Class IA and Ill anti-arrhylhmics, tricyclic 
antidepressants, mac:rolides, anlipsychotics) 

Theophylline 

Concurrent administration of ciprofloxacin with theophy1Iine may lead to elevated plasma 
concentranons 01 ineopny111ne, prOlonganon 01 its e1tm1nanon na11-1r1e ana increase<! aoverse 
reactions, particularty those involving the CNS. 

SERIOUS AND FATAL REACTIONS HAVE BEEN REPORTED IN PATIENTS RECEIVING 
CONCURRENT ADMINISTRATION OF CIPROFLOXACIN IV AND THEOPHYLUNE. 

These reactions include cardiac arrest, convulsive seizures, status epilepticus and 
respiratory failure. Similar serious adverse events have been noted with administration or 
lheophylline alone; however, the possibility that ciprofloxacin may polenliate these reactions 
cannot be eliminated. 

If concomitant use cannot be avoided, the plasma levels of theophylllne should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduct.ion of 
Cn .. and AUC or ciprofloxacin. 

Probenecid 

Probenecid interferes with the renal excretion of ciprofloxacin. Co-administration of 
probenecid and ciprofloxacin results in a 50% reduction in the ciprofloxacin renal clearance, 
a 50% increase in AUC but without altering peak concentration or time to peak. 

Anticoagulants 

Quinolones, including ciprofloxacin, have beQn reported to enhance the effects or oral 
anticoagulants, warfarin or its derivatives such as acenocoumard, phenprocoumon, or 
fluindione. When these products are administered concomitanUy, prothrombin time or other 
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suitable coagulation tests should be closely monitored. The risk may vary with the underlying 
infection, age and general status of the patient so that the contribution of ciprofloxacin lo the 
increase in INR {international normalised ratio) is difficult to assess. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. 

p ral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin N and oral antidiabetic agents, mainly 
sulfonytureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensrty1ng the action of the oral anlld1abetJc agentJ~-----------------' commem!d . , ): 1liS Interaction 11as remained kl Pl as • l Sl)eCif'lcaly reoiested by Ille TGA 

NSAIDs 

Animal studies have shown that the combination of very high doses of l!)uoroqutnolones 
~EiY11Jl1RA01el1vaR-RB815• 1ku;gyrrma!.§se~inh]J!!ib21it~or!Gsill..!lal!JndQJ;c~ert!]B1!!!·!!n.!Jno!Q!!n•:§S~te!J!r01Q!·.9.da!!Jl.£a!!!n!!!ti·:!Jinmfl~ammJima!!IDtQoryrua!.!iO~e:nnts!2..1(f!!bU~tu:no!Q!.t __ ....-{ comrnerted ao1: MEC as per ccos 19 Ulldate 
acetylsalicy!ic acid) can provoke convulsions. 

Other xanthine derivatives 

On concurrent administration of ciprofloxac1n and caffeine or pentoXJfy!lme (oxpentJfy!line) 
containing products, raised serum concentrations of these xanthine derivatives were 
reported. Quinolones may reduce the clearance of caffeine and prolong its plasma half-life, 
and therefore may enhance the effects of caffeine. 

Phenytoin 

Altered (decreasecs or Increased) serum levels or phenytoln were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizll'e control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects When Ciprox1n IV 1s disconbnued m patients receiving both agents, 
monitoring of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-<ldministration of Ciproxin IV with phenytoin. 

Methotrexate 

Renal tubular transport of methotrexate may be inhibited by ooncomitant administration of 
c1profloxacm potentially leading lo increased plasma levels of methotrexate. This might 
increase the risk of methotre><ate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monttored When concomitant ciprofloxacin therapy 
is indicated. 

nzanidine 

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with ciprofloxacin {see also 
CONTRAINDICATIONS). 

Ouloxetine 

In dinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
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Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration (see 
PRECAUTIONS). 

Ropinirole 

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
moderate inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Monitoring ropinirole-related adverse 
effects and/or dose adjustment as appropriate is recommended during and shortly after co­
administration with ciprofloxacin. 

Lidocaine 

It was demonstrated in healthy subjects that concomitant use of lidocaine with ciprofloxacin, 
a moderate inh bitor 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. 

Clozapine 

Following concomitant administration of 250 mg oral ciprofloxacin with clozapine for 7 days, 
serum concentrations of clozapine and N-desmethylclozapine were increased by 29% and 
31%, respectively. Clinical surveillance and appropriate adjustment of clozapine dosage 
during and shortly after co-administration with oral ciprofloxacin are advised. 

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

Agomelat ine 

In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 
1A2 isoenzyme, markedly inh bits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposure. Although no clinical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ciprofloxacin with agomelatine is not 
recommended (see PRECAUTIONS, Cytochrome P450). 

Zolpidem 

Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is 
not recommended. 

ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Ill categories of frequency are listed below (overall n = 51721, 
data lock point: 15 May 2005) . 
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The frequencies of ADRs reported with Ciproxin IV are summarised in Table 1 below. Within 
each frequency grouping, adverse effects are presented in order of decreasing seriousness. 

The frequencies of AORs are defined as: 
Common ~ 1/100 to < 1/10 (~ 1% to <10%) 
Uncommon ~ 111000 to < 1/ 100 (~ 0.1% to <1%) 
Rare ~ 1110000 to < 1/1000 (~ 0.01% to <0.1%) 
Very rare < 1/10000 ( <0.01 % ) 

Table 1. ADRs reported based on clinical trial data 

Common Uncommon Rare Very rare 
~ 1% to ~ 0.1% to ~ 0.01% to < 0.1% < 0.01 % 
< 10% < 1% 

Infections and Infestations 

Mycotic Antibiotic associated colitis 
superinfections (very rarely with poss ble fatal 

outcome) 

Blood and Lymphatic System Disorders 

t:osmopnma Leukopaenia HaemotytIc anaemia 
Anaemia Agranulocytosis 
Neutropenia Pancytopenia 
Leukocytosis (life-threatening) 
Thrombocytopenia Bone marrow 
Thrombocytaemia depression (life-

threatenino) 

Immune System Disorders 

Allergic reaction Anaphylactic 
Allergic oedema I reaction 
angioedema Anaphylactic shock 

(life-threiitenino) 
Serum sickness-
like reaction 

Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 
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Common Uncommon Rare Very rare 
~ 1Yo to ~ 0.1¾ to ;i: 0.01 °/4 to < 0.1¾ < 0.01 ¾ 
<10% <1% 

Psychiatric Disorders 

Psychomot« Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially 
ag1tat1on Anxiety reaction culm1nat1ng 1n self-

Abnormal dreams injurious behaviour, 
Depression (potentially such as suicidal 
culminating in self- ideations / thoughts 
injurious behaviour, and attempted or 
such as suicidal completed suicide) 
ideations I thoughts 
ancJ attempte<l or 
completed suicide) 
Hallucinations 

Nervous System Disorders 

Headache Par- and Dysaesthesia Migraine 
urzzmess Hypoaestnes1a OISlurt>eCl 
Sleep disorders Tremor coordination 
Taste disorders Seizures (including Smell disorders 

status epileplicus) Hyperaesthesia 
Vertigo lntracranial 

hypertension 
(pseuclotumour 
ceret>rll 

Eye Disorders 

Visual disturbances Visual colour 
distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 
Hearinqloss 

Cardiac Disorders 

Tachycardia 

Vascular Disorders 

Vasodilatation Vasculilis 
Hypotension 
Syncope 

Respiratory, Thoracic and Medlastlnal Disorders 

Dyspnoea (1nclud1ng 
asthmatic condition) 
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Common Uncommon Rare Very rare 
~ 1Yo to ~ 0.1¾ to ;i: 0.01 °/4 to < 0.1¾ < 0.01 ¾ 
<10% <1% 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal and 

abctorrnnal pains 
Dyspepsia 
Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment Liver necrosis 
transaminases Jaundice (very rarely 
Increased bilirubin Hepatitis (non infective) progressing to 

life-threatening 
heoatic failure\ 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensilivity Petechiae 
Pruritus reactions Erythema 
Urticaria Blistering multiforme, 

Erythema nodosum 
Stevens-Johnson 
syndrome 
(potentially life-
threatening) 
Toxic epidermal 
necro1ys1s 
(potentially life-
threateninal 

Musculoskeletal, Connective Tissue and Bone Disorders 

ArthrAlgiA MyAlgiA Musc.ulAr 
Arthritis weakness 
Increased musele tone anct Tendonitis 
cramping Tendon rupture 

(predominantly 
Achilles tendon) 
Exacerbation of 
symptoms of 
myasthenia 
QraviS 

Renal and Urinary Disorders 

Renal impairment Renal failure 
Haematuria 
Crystalluria 
Tubulointerstitial nephritis 
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Common 
~ 1Yo to 
< 10% 

Uncommon 
~ 0.1¾ to 
< 1% 

Rare 
;i: 0.01 °/4 to < 0.1¾ 

Very rare 
< 0.01 ¾ 

General Disorders and Administration Site Conditions 

Injection and 
infusion site 
reactions (only 
intravenous 
administration) 
e.g. phlebitis or 
thrombophlebitis 

Investigations 

Unspecific 
pain 
Feeling 
unwell 
Fever 

Oedema 
Sweating 
(hyperh1aros1s) 

Abnormal J)fothrombin level 
Increased amylase 

Gait disturbance 

The incidence or arthropathy (arthralgia, arthriUs), mentioned above, refers to data 
collected in studies with adults. In children, arthropathy is reported to occur commonly. 

ADRs derived from post marketing reports (status: 31 July 2005) and for which a frequency 
coud not be estimated are listed in Table 2 below. 

Table 2. ADRs reported based on post marketing reports 

Blood anct Lymphatic system 
Disorders 
Immune System Disorders 

Nervous System Disorders 

Cardiac Disorders 

Hepato-biliary Disorders 

Skin and Subcutaneous Tissue 
Disorders 

Musculoskeletal, Connective 
Tissue and Bone Disorders 
General Disorders and 
Administration Site Conditions 
Investigations 
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Pancytopenia (tife-tnreatening) 
Bone marrow de ession (life-threatenin 
Serum sickness-like reaction 
Ana h actic shock life-threatenin 
Hyperaesthesia 
lntracranial hypertension 
Peri heral neuro th and 
QT prolongation 
Ventricular arrhythmia 
Torsades de intes• 
Liver necrosis (very rarely progressing to life­
threatenin he tic failure 
Erythema nodosum 
Stevens-Johnson syndrome (potentially ife-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis {AGEP) 

Exacerbation of symptoms of myasthenia gravis 

Gait disturbance 

International Normalised Ratio (INR) increased (in 
atients treated with Vitamin K anta ists 
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The following table of adverse effects have a higher frequency category in the 
subgroups of patients receiving rntravenous or sequential (intravenous to oral) 
treatment. 

Table 3. Higher frequency of adverse effects occurring in patients 

Common 

Uncommon 

Rare 

Vomiting, tranStent increase in transaminases, rash 

Thrombocytopenia, thrornbocytaemia, confusion and 
disorientation, hallucinations, par• and dysaesthesia, seizures, 
vertigo, visual disturbances, hearing loss, tachycardia, 
vasodilatation, hypotension, transient hepatic impaiment, 
jaundice. renal failure. oedema 

t'ancytopenIa, oone marrow aepresSton, anapnytacuc snoc1<, 
psychotic reactions, migraine, smell disaders, hearing 
impaired, vasculitis, pancrealitis, liver necrosis, petechiae, 
tendon rupture 

DOSAGE AND ADMINISTRATION 

Intravenous therapy, for the indications mentioned below, should be used only When oral 
therapy is contraindicated. The usual dosage for adults is 200-300 mg every 12 hours. For 
complicated infections or for those caused by organisms not highly susceptible, 300 mg 
should be administered every 12 hours. 

Table 4. Dosage guidelines 

Location of 
lnfectJon 

Urinary tract 

Lower 
respiratory 
tract 
infections 
(gram­
negative) 

Skin or Skin 
Strur.turA 

Blood 

Bone or Joint 

Type or 
Seventy 

Severe/ 
Complicated 

Moderate 

Severe/ 
Complicated 
(less 
susceptible 
organisms) 
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Unit Dose Daily Total Daily Dose 
Frequency 

200mg q 12 h 400mg 

200mg q 12h 400mg 

300mg Q 12h 600mg 
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Location of Type or Unit Dose Daily Total Daily Dose 
Infection Sever!!l'. Freguenc:r: 

lnhalational Adult 400 mg g 12 h 800 mg 
Anthrax (post- Paediatric 10 mg/kg q 12 h Not to exceed exposure)' 

per dose, 800 mg 
not to 
exceed 
400 mg 

er dose 

Drug administration should begin as soon as poss ble after suspected or confirmed 
exposure. This indication is based on a surrogate endpoint, ciprofloxacin serum 
concentrations achieved in humans. Total duration of ciprofloxacin administration (IV or oral) 
for inhalational anthrax (post-exposure) is 60 days. 

Ciproxin IV should be administered only by intravenous infusion over a period of 60 minutes. 
Slow infusion of a dilute solution into a large vein will minimise patient discomfort and reduce 
the risk of venous irritation. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defense mechanisms, and the status of renal and hepatic function. 

The serum creatinine should represent a steady state of renal function. 

Duration 

The duration of treatment depends upon the severity of infection . Generally, ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days (parenteral therapy should be changed to 
oral ciprofloxacin tablets as soon as the condition warrants). In general, intravenous 
ciprofloxacin should not normally be given for greater than 14 days. However, for severe and 
complicated infections more prolonged therapy may be required. Total duration of 
ciprofloxacin administration (IV or oral) for inhalational anthrax (post-exposure) is 60 days. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 

For creatinine clearance equal to or less than 30 mUmin/1.73m2, the maximum daily dose 
should be 400 mg/day for IV regimen. 

When only data for serum creatinine are available, the following formula (Cockroffs equation) 
may be used to estimate creatinine clearance. 

Men: 

Creatinine cleanux:e (mUmin) __ W_e--=igbt'--(k-'--=g)_x_(,_14_0_-_a=ge~)_ x 0 _0885 
72 x serum creatinne (mrollL) 

Women: 0.85 x the above value calculated for men. 

.1Sll!ila..~ CIPROXINIV PI 

1.3.1.2 PI Ci roxin IV Annotated 

Page 200122 

p . 2 



Document 4

Administration 

Ciprofloxacin IV infusion solutions (0.2%) are available as a pre-mixed solution in 0.9% 
sodium chloride, equivalent to approximately 154 mmol sodium per litre, packed in 50 ml or 
100 ml glass bottles. 

The solution should be infused over a period of not less than 60 minutes by direct infusion or 
through a Y-type intravenous infusion set which may already be in place. If this method or 
the "piggyback" method of administration is used, it is advisable to discontinue temporarily 
the administration of any other solutions during the intravenous infusion of ciprofloxacin. 

Osmolality of the infusion solution: 300 mOsm/Kg 

Sodium chloride content: 900 mg/100 ml 

If ciprofloxacin IV is to be given concomitantly with another medicine, each medicine should 
be given separately in accordance with the recommended dosage and route of 
administration for each medicine. 

Compatibility and Stability 

Ciprofloxacin solutions are incompatible with all infusion solutions/medicines (e.g ., penicillins, 
heparin solutions), which are physically or chemically unstable at the pH of ciprofloxac in 
(pH 3.9 - 4 .5), especially when combined with alkaline solutions. 

The visual signs of incompatibility are e .g. precipitation, clouding and discolouration. Only 
clear solutions are to be used. 

Since ciprofloxacin is slightly light sensitive, the solutions should be protected from light 
during storage. 

OVERDO SAGE 

In the event of acute overdosage, revers ble renal toxicity has been reported in some cases. 
Apart from routine emergency measures, it is recommended to monitor renal function, 
including urinary pH and acidify, if required to prevent crystalluria. Adequate hydration must 
be maintained. 

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

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin IV is a clear, colourless to slightly yellowish solution. 

Ciproxin IV infusion solutions (0.2%) are available in vials containing pre-mixed solutions of 
ciprofloxacin 100 mg/50 ml and 200 mg/100 ml in 0.9% sodium chloride. 

Store below 30°C. Protect from light. Do not refrigerate or freeze. 
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Instructions for handling 

At cool temperatures precipitation may occur, which will re-dissolve at room temperature. It is 
therefore recommended not to store the infusion solution in a refrigerator. 

For ease of use the infusion vial stopper should be penetrated in the central ring. Penetration 
of the outer ring may result in damage to the vial stopper. 

NAME AND ADDRESS OF THE SPONSOR 

BA YER AUSTRALIA LTD 
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 

POISON SCHEDULE OF THE MEDICINE 

PRESCRIPTION ONLY MEDICINE 

DATE OF FIRST INCLUSION ON ARTG: 20 DECEMBER 1993 

DATE OF MOST RECENT AMENDMENT: @3 une 2Dl97 ►IO>.tEMBER 2017 

* Registered Trademark of Bayer Group, Germany 
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PRODUCT INFORMATION 

CIPROXIN® IV 
Ciprofloxacin 

NAME OF THE MEDICINE 

Attachment 2b 

Ciproxin IV (ciprofloxacin) is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity for intravenous (IV) administration. Ciprofloxacin, a fluoroquinolone, is a 
1-cyclopropyl-6-fluoro-1 ,4-dihydro-4-oxo-7-( 1-piperazinyl)-3-quinoline-carboxylic acid. The 
CAS Registry number is 85721-33-1 . It is a faint to light yellow crystalline powder with a 
molecular weight of 331.4. Its empirical formula is C17H1 aFN3O3 and its chemical structure 

is as follows: 

DESCRIPTION 

FroO COOH 

1/' I I 
I N :::--.. N 

HN ~ L 

Ciproxin IV (ciprofloxacin lactate) is available as a 100 mg/50 ml and a 200 mg/100 ml 
ready-to-use infusion solution in 0.9% sodium chloride injection. Ciproxin IV also contains the 
excipients: lactic acid, which is used as a solubilising agent, hydrochloric acid for pH 
adjustment, and water for injections. The solution is a clear, colourless to slightly yellow 
solution. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro and in vivo activity against a wide range of Gram-negative and 
Gram-positive organisms. The bactericidal action of ciprofloxacin appears to result from 
interference with the enzyme, DNA gyrase. 

Gram-negative organisms 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella oxytoca); 
Enterobacter species; Citrobacter species; Salmonella species; Shigel/a species; Proteus 
mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly Proteus 
rettger,) ; Morganella morganii (formerly Proteus morgani1); Serratia species (including 
Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas fluorescens; Haemophilus 
influenzae; Moraxella (Branhamella) catarrhalis; Campylobacter species. 

Gram-positive organisms* 

Staphylococcus aureus (including methicillin susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis. 
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1. Gram-positive organisms and Pseudomonas aeruginosa are generally less sensitive to 
ciprofloxacin than other Gram-negative organisms which results in lower medicine 
efficacy rates. 

2. Most strains of streptococci are only moderately susceptible to ciprofloxacin. Clinical 
studies have shown the medicine to be effective for urinary tract infections caused by 
Enterococcus faecalis. Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been shown 
to respond to ciprofloxacin, it is not the medicine of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are generally 
resistant. Ciprofloxacin is ineffective against Treponema palfidum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma 
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro. The minimal bactericidal concentration (MBC) is generally 2-8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice, resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g. nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ci profloxacin. 

In vitro studies have shown that additive activity often results when ciprofloxacin is combined 
with other antimicrobial agents. The combination behaves either in an indifferent or additive 
manner. Synergism or antagonism has been observed very rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 
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Disc Susceptibility Test 

Dilution or infusion technique~ither quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro­
organisms to control the technical aspects of the laboratory procedures. 

A report of "Susceptible" indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of "intermediate" indicates that the result should be considered equivocal, and if the micro­
organism is not fully susceptible to alternative, clinically feasible medicines, the test should 
be repeated. This category implies possible clinical applicability in body sites where the 
medicine is physiologically concentrated or in situations where high dosage of medicine can 
be used. This category also provides a buffer zone, which prevents small-uncontrolled 
technical factors from causing major discrepancies in interpretation. A report of "Resistant" 
indicates that the pathogen is not likely to be inhibited if the antimicrobial compound in the 
blood reaches the concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularty when treating severe infections. 

Pharmacokinetics 

Distribution 

Immediately following a 30-minute intravenous infusion of 200 mg ciprofloxacin, serum 
concentrations average 3 µg/ml. During the first hour after completion of infusion, serum 
concentration decreases to approximately 30% of the peak value, but thereafter serum 
concentrations decline with a half-life of approximately 4 hours. Mean concentrations 
observed after a 200 mg dose is given below: 

Ciprotloxacin Serum Concentrations (µg/ml) 
After a 30-minute Infusion 

End of 
Dose Infusion 0.5 hr 1 hr 3 hr 6 hr 

200 mg 3.18 1.4 1.0 0.5 0.3 

8 hr 12 hr 

0.2 0.1 

The pharmacokinetics of intravenously administered ciprotloxacin are near-linear over the 
dosage range of 100 mg to 300 mg, as no substantial dose-dependent changes in clearance 
or serum half-life are observed. 

Approximately 50-70% of the intravenous dose is excreted in the urine as unchanged 
medicine. During the first 2 hours of a 200 mg intravenous dose, the urine concentration of 
ciprofloxacin usually exceeds 200 µg/ml. 

Protein Binding 

Binding of ciprofloxacin to serum protein is 20-40%. 
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Metabolism 

Four metabolites, desethyleneciprofloxacin (M1 ), sulphociprofloxacin (M2), oxociprofloxacin 

(M3) and formylciprofloxacin (M4), have been identified in human urine which, together, 
account for approximately 12% of an intravenous dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Excretion 

Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The renal 
clearance of ciprofloxacin is approximately 18 L/hr which exceeds the normal glomerular 
filtration rate of 7.2 L/hr. Thus, active tubular secretion would seem to play a significant role 
in its elimination. 

Although bile concentrations of ciprofloxacin are 3-4 times higher than serum concentrations 
after intravenous dosing, only a small amount of the dose administered (<1%) is recovered 
from bile as unchanged medicine. 

An additional 1-2% of the dose is recovered from bile in the form of metabolites. 

Approximately 15% of an intravenous dose is recovered from the faeces within 5 days after 
dosing. 

Factors Influencing Pharmacokinetics 

Impaired renal/hepatic function 

In patients with creatinine clearance between 21-40 ml/min, the half-life of ciprofloxacin is 
slightly prolonged, but dosage adjustments are usually not required in such cases. However, 
in patients with severe renal impairment, with creatinine clearance less than 20 ml/min, the 
half-life of ciprofloxacin is nearly doubled and dosage adjustment is necessary (see 
DOSAGE AND ADMINISTRATION). Serum metabolite concentrations, particularly 
sulfociprofloxacin (M2) and oxociprofloxacin (M3), are higher in renally impaired patients than 

in patients with normal renal function. 

In preliminary studies in patients with stable chronic liver cirrhosis, no significant changes in 
ciprofloxacin pharmacokinetics were observed. The kinetics of ciprofloxacin in patients with 
acute hepatic insufficiency, however, have not been fully elucidated. 

Age (elderly) 

The higher levels of ciprofloxacin and its metabolites seen in elderly patients are possibly 
due to reduced renal function and volume of distribution. 

lnhalational Anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/ml, and 4.56 µg/ml 
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following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/ml. In a study of 1 0 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/mL 
and trough concentrations range from 0.09 to 0.26 µg/mL, following two 30-minute 
intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3,6 µg/mL after the initial oral dose, Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited (for 
additional information, see PRECAUTIONS, Paediatric Use), Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placeb~ontrolled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LDso (~5.5 x 105) spores (range 5-30 LDso) of 8. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/ml. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected T max (1 hour post-dose) following oral dosing to steady state ranged from 0.98 
to1.69 µg/ml. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/ml. Mortality due to anthrax for animals that received a 3o-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001 ]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day medicine administration period. 

INDICATIONS 

1. Ciprofloxacin IV is indicated for use in hospitalised adult patients in whom oral 
ciprofloxacin is indicated but cannot be administered or where the oral form is 
inappropriate. 

2. For the treatment of serious or l ife-threatening infections due to sensitive organisms 
involving the following organ systems: 

Lower respiratory tract infections (Gram-negative organisms) 
Skin and Skin Structure 
Septicaemia 
Bone and Joint 
Urinary Tract 

3. lnhalational anthrax (post-exposure): To reduce the incidence or progression of 
disease following exposure to aerosolised Bacillus anthracis. Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably l ikely to 
predict clinical benefit and provide the basis for this indication. 

Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not be 
the medicine of choice in cases with Gram-positive infections due to Streptococcus 
pneumoniae. 

If anaerobic organisms are suspected of contributing to the infection, use of other suitable 
medicines should be considered. 

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing infection and to determine their susceptibility to 
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ciprofloxacin. Therapy with ciprofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Ciprofloxacin is suitable to treat mixed infections caused by susceptible strains of both Gram­
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of 
antibacterial agents. 

CONTRAINDICATIONS 

• A history of hypersensitivity to ciprofloxacin or other quinolones (including nalidixic 
acid), or any of the excipients. 

• Concurrent administration of ciprofloxacin and tizanidine (see Interaction with Other 
Medicines). 

PRECAUTIONS 

Fluoroquinolones, including ciprofloxacin, have been associated with disabling and 
potentially persistent adverse reactions involving different body systems that have 
occurred together in the same patient. These include, but are not limited to, serious 
adverse reactions involving the nervous system (see CNS effects and Psychiatric 
reactions) and musculoskeletal system (see Tendonitis and tendon rupture). 

The use of ciprofloxacin in pre-pubertal children - except for use in inhalational anthrax 
(post-exposure) - and during pregnancy is not recommended. 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea. 

Antibiotic-associated Colitis 

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to medicine discontinuation alone. However, in moderate to severe 
cases appropriate therapy such as oral antibacterial agents effective against C/ostridium 
difficile should be considered. Fluids, electrolytes and protein replacement should be 
provided when indicated. Medicines which delay peristalsis, e.g. opiates and diphenoxylate 
with atropine (Lomotil), may prolong and/or worsen the condition and should not be used in 
this situation. 

Myasthenia gravis 

Ciproxin IV should be used with caution in patients with myasthenia gravis, because 
symptoms can be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation 
of myasthenia gravis, a physician should be consulted. 
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Tendonitis and tendon rupture 

Tendonitis and tendon rupture (predominantly Achilles tendon), sometimes bilateral, that 
required surgical repair or resulted in prolonged disability have been reported with 
ciprofloxacin and other quinolones. This may occur even within the first 48 hours of 
treatment, and cases occurring up to several months after completion of therapy have been 
reported. The risk of tendinopathy may be increased in elderly patients, during strenuous 
physical activity, in patients treated concomitantly with corticosteroids, in patients with renal 
impairment and in patients with solid organ transplants. Ciprofloxacin should be used with 
caution in patients with a history of tendon disorders related to quinolone treatment. At any 
sign of tendonitis (e.g. painful swelling, inflammation) the affected extremity should be kept at 
rest, any inappropriate physical exercise should be avoided, a physician should be consulted 
and the antibiotic treatment should be discontinued. 

Superinfection 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition 
is essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the medicine. 

Duration of use 

Increased toxicity of intravenous ciprofloxacin has been associated with increased duration 
of use, hence oral ciprofloxacin should be substituted as soon as practicable. 

Hypersensitivity 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). Some reactions are 
accompanied by cardiovascular collapse. Appropriate emergency measures for the 
management of such reactions should be readily available. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies. 
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

Cardiac Disorders 

Ciprofloxacin is associated with cases of QT prolongation. In general, elder1y patients may be 
more susceptible to drug-associated effects on the QT interval. Women may also be more 
sensitive to QT prolongation medicine compared to men as they tend to have a longer baseline 
QTc interval. Precaution should be taken when using ciprofloxacin with concomitant medicines 
that can result in prolongation with the QT interval (e.g., Class IA or Ill antiarrhythmics, tricyclic 
antidepressants, macrolides, antipsychotics,) or in patients with risk factors for QT prolongation 
or torsade de pointes (e.g., congenital long QT syndrome, uncorrected electrolyte imbalance 
such as hypokalaemia or hypomagnesaemia and cardiac disease such as heart failure, 
myocardial infarction, or bradycardia). 
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CNS Effects 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures. 

In some instances, CNS reactions may occur even after the first administration of 
fluoroquinolones including ciprofloxacin. 

Psychiatric reactions 

Fluoroquinolones, including ciprofloxacin, have been associated with an increased risk of 
psychiatric adverse reactions including: toxic psychosis, psychotic reactions progressing to 
suicidal ideations/thoughts, hallucinations or paranoia; depression, or self-injurious behaviour 
such as attempted or completed suicide; anxiety, agitation, or nervousness; confusion, 
delirium, disorientation, or disturbances in attention; insomnia or nightmares; memory 
impairment. These reactions may occur following the first dose. Advise patients receiving 
ciprofloxacin to inform their healthcare provider immediately if these reactions occur, 
discontinue the drug and institute appropriate care. 

Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1 A2 enzymes. Care should be 
taken when other medicines are administered concomitantly which are metabolised via the same 
enzymatic pathway (e.g. theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole, agomelatine). Increased plasma concentrations associated with drug­
specific side effects may be observed due to inhibition of their metabolic clearance by 
ciprofloxacin (see also Interaction with Other Medicines). 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin IV should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin IV should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible central-nervous system adverse effects. Cases of status 
epilepticus have been reported. If seizures occur, Ciproxin IV should be discontinued. 

Peripheral neuropathy 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin IV should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 
EFFECTS). 

Dysglycaemia 

As with all fluoroquinolones, disturbances in blood glucose, including both hypoglycaemia 
and hyperglycaemia have been reported with Ciproxin. In Ciproxin-treated patients, 
dysglycaemia occurred predominantly in elderly diabetic patients receiving concomitant 
treatment with an oral hypoglycaemic agent (eg sulfonylurea) or with insulin. Cases of 
hypoglycaemic coma have been reported. In diabetic patients, careful monitoring of blood 
glucose is recommended (see ADVERSE EFFECTS). 
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Aortic aneurysm and dissection 

Epidemiologic studies report an increased risk of aortic aneurysm and dissection after intake 
of fluoroquinolones, particularly in the older population. Therefore, fluoroquinolones should 
only be used after careful benefit~isk assessment and after consideration of other 
therapeutic options in patients with positive family history of aneurysm disease, or in patients 
diagnosed with pre-existing aortic aneurysm and/or dissection, or in presence of other risk 
factors or conditions predisposing for aortic aneurysm and dissection (eg Marfan syndrome, 
vascular Ehlers-Danlos syndrome, Takayasu arteritis, giant cell arteritis, Behcet's disease, 
hypertension, known atherosclerosis). In case of sudden abdominal, chest or back pain, 
patients should be advised to immediately consult a physician in an emergency department. 

Vision disorders 

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

Use in the Elderly 

Ciproxin IV should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance (see DOSAGE AND ADMINISTRATION). 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

As with any potent medicine, periodic assessment of organ system functions, including renal, 
hepatic and haematopoietic, is advisable during prolonged therapy. 

Effects on the Liver 

There can be a temporary increase in transaminases, alkaline phosphatase or cholestatic 
jaundice, especially in patients with previous liver damage. 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued. There 
can be temporary increase in transaminases, alkaline phosphatase, or cholestatic jaundice, 
especially in patients with previous liver damage, who are treated with ciprofloxacin. 

General 

Ciprotloxacin intravenous solution should be administered by slow infusion over a period of 
60 minutes. Local IV site reactions have been reported with the intravenous administration of 
ciprofloxacin. These reactions are more frequent if infusion time is 60 minutes or less or if 
small veins of the hand are used. These may appear as local skin reactions which resolve 
rapidly upon completion of the infusion. Subsequent intravenous administration is not 
contraindicated unless the reactions recur or worsen. 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9. 
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Crystals of ciprotloxacin have been observed in the urine of laboratory animals given high 
doses of the medicine, but also in some patients receiving standard therapeutic doses. 
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non­
vegetarians who usually have acidic urine. Patients receiving ciprofloxacin should be well 
hydrated and alkalinity of the urine should be avoided. It should, however, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

The additional sodium load should be taken into account when using Ciproxin IV in patients 
for whom sodium intake is of medical concern (e.g. patients with congestive heart failure, 
renal failure, nephrotic syndrome, etc. (see PRESENTATION AND STORAGE 
CONDITIONS or DOSAGE AND ADMINISTRATION for sodium content). 

Severe Infections and/or Infections due to Gram-positive or anaerobic bacteria 

For the treatment of severe infections, staphylococcal infections and infections involving 
anaerobic bacteria, ciprofloxacin should be used in combination with an appropriate antibacterial 
agent. 

Streptococcus pneumoniae infections 

Ciprotloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprotloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastro-intestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit, and no embryotoxicity or teratogenicity was 
observed. 

There are, however, no adequate and well-controlled studies in pregnant women. Like other 
medicines in its class, ciprofloxacin causes arthropathy in immature animals. 

Ciproxin IV should be used in pregnancy only if the potential benefit justifies the potential risk 
to the fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in breast milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother. 

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related medicines such as nalidixic acid, norfloxacin and cinoxacin, can produce erosions of 
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cartilage of weight-bearing joints and other signs of arthropathy in immature animals of 
various species. Long-term safety data, including effects on cartilage, following the 
administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. The safety and effectiveness of ciprofloxacin in pre­
pubertal children except for use in inhalational anthrax (post-exposure) have not been 
established. 

Mutagenicity 

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the 
medicine did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenici ty testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. 
The times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice. The clinical significance of these findings to 
humans is unknown. 

Effects on Ability to Drive and Use Machines 

Fluoroquinolones including ciprofloxacin may result in an impairment of the patient's ability to 
drive or operate machinery due to CNS reactions. This is even more applicable when the 
medicine is taken in conjunction with alcohol. 

Interaction on Laboratory Tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. culture test by 
suppression of myobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 
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INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline 

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline, prolongation of its elimination half-life and increased adverse 
reactions, particularly those involving the CNS. 

SERIOUS AND FATAL REACTIONS HAVE BEEN REPORTED IN PATIENTS RECEIVING 
CONCURRENT ADMINISTRATION OF CIPROFLOXACIN IV AND THEOPHYLLINE. 

These reactions include cardiac arrest, convulsive seizures, status epilepticus and 
respiratory failure. Similar serious adverse events have been noted with administration of 
theophyll ine alone; however, the possibility that ciprofloxacin may potentiate these reactions 
cannot be eliminated. 

If concomitant use cannot be avoided, the plasma levels of theophylline should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of 
Cmax and AUC of ciprofloxacin. 

Probenecid 

Probenecid interferes with the renal excretion of ciprofloxacin. Co-administration of 
probenecid and ciprofloxacin results in a 50% reduction in the ciprofloxacin renal clearance, 
a 50% increase in AUC but without altering peak concentration or time to peak. 

Anticoagulants 

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives such as acenocoumarol, phenprocoumon, or 
fluindione. When these products are administered concomitantly, prothrombin time or other 
suitable coagulation tests should be closely monitored. 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. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. 

Oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin IV and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 
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NSAIDs 

Animal studies have shown that the combination of very high doses of fluoroquinolones 
(gyrase inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic 
acid) can provoke convulsions. 

Other xanthine derivatives 

On concurrent administration of ciprofloxacin and caffeine or pentoxifylline (oxpentifylline) 
containing products, raised serum concentrations of these xanthine derivatives were 
reported. Quinolones may reduce the clearance of caffeine and prolong its plasma half-life, 
and therefore may enhance the effects of caffeine. 

Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin IV is discontinued in patients receiving both agents, 
monitoring of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin IV with phenytoin. 

Methotrexate 

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant ciprofloxacin therapy 
is indicated. 

Tizanidine 

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with ciprofloxacin (see also 
CONTRAINDICATIONS). 

Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration (see 
PRECAUTIONS). 

Ropinirole 

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
moderate inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Monitoring ropinirole-related adverse 
effects and/or dose adjustment as appropriate is recommended during and shortly after co­
administration with ciprofloxacin. 

Lidocaine 
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It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 

Following concomitant administration of 250 mg oral ciprofloxacin with clozapine for 7 days, 
serum concentrations of clozapine and N-clesmethylclozapine were increased by 29% and 
31 %, respectively. Clinical surveillance and appropriate adjustment of clozapine dosage 
during and shortly after co-administration with oral ciprofloxacin are advised. 

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

Agomelatine 

In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 
1A2 isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposure. Although no clinical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ciprofloxacin with agomelatine is not 
recommended (see PRECAUTIONS, Cytochrome P450). 

Zolpidem 

Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is 
not recommended. 

ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Ill categories of frequency are listed below (overall n = 51721, 
data lock point: 15 May 2005). 

The frequencies of ADRs reported with Ciproxin IV are summarised in Table 1 below. Within 
each frequency grouping, adverse effects are presented in order of decreasing seriousness. 

The frequencies of ADRs are defined as: 
Common ~ 1/100 to< 1/10 (~ 1% to <10%) 
Uncommon ~ 1/1000 to< 1/100 (~ 0.1% to <1%) 
Rare ~ 1/10000 to< 1/1000 (~ 0.01 % to <0.1 %) 
Very rare < 1/10000 (<0.01%) 
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Table 1. ADRs reported based on clinical trial data 

Common Uncommon Rare Very rare 
~ 1% to ~ 0.1% to ~ 0.01% to< 0.1% < 0.01% 
<10% < 1% 

Infections and Infestations 

Mycotic Antibiotic associated colitis 
superinf ections (very rarely with possible fatal 

outcome) 

Blood and Lymphatic System Disorders 

Eosinophilia Leukopaenia Haemolytic anaemia 
Anaemia Agranulocytosis 
Neutropenia Pancytopenia 
Leukocytosis {life-threatening) 
Thrombocytopenla Bone marrow 
Thrombocytaemia depression (life-

threatening) 

Immune System Disorders 

Allergic reaction Anaphylactic 
Allergic oedema / reaction 
angioedema Anaphylactic shock 

(life-threatening) 
Serum sickness-
like reaction 

Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 

Psychomotor Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially 
agitation Anxiety reaction culminating in self-

Abnormal dreams injurious behaviour, 
Depression (potentially such as suicidal 
culminating in self- ideations / thoughts 
injurious behaviour, and attempted or 
such as suicidal completed suicide) 
ideations / thoughts 
and attempted or 
completed suicide) 
Hallucinations 
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Common Uncommon Rare Very rare 
~ 1% to ~ 0.1% to ~ 0.01% to< 0.1% < 0.01% 
< 10% < 1% 

Nervous system Disorders 

Headache Par- and Dysaesthesia Migraine 
Dizziness Hypoaesthesia Disturbed 
Sleep disorders Tremor coordination 
Taste disorders Seizures (including Smell disorders 

status epilepticus) Hyperaesthesia 
Vertigo lntracranial 

hypertension 
(pseudotumour 
cerebri) 

Eye Disorders 

Visual disturbances Visual colour 
distortions 

Ear and Labyrinth Disorders 

Tinnitus Hearing impaired 
Hearing loss 

Cardiac Disorders 

Tachycardia 

Vascular Disorders 

Vasodilatation Vasr.ulitis 
Hypotension 
Syncope 

Respiratory, Thoracic and Mediastinal Disorders 

Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 

Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal and 

abdominal pains 
Dyspepsia 
Flatulence 

Hepato-biliary Disorders 

Increase in Hepatic impairment Liver necrosis 
transaminases Jaundice (very rarely 
Increased bilirubin Hepatitis (non infective) progressing to 

life-threatening 
hepatic failure) 
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Common Uncommon Rare Very rare 
~ 1% to ~ 0.1% to ~ 0.01% to< 0.1% < 0.01% 
< 10% < 1% 

Skin and Subcutaneous Tissue Disorders 

Rash Photosensitivity Petechiae 
Pruritus reactions Erythema 
Urticaria Blistering multiforme, 

Erythema nodosum 
Stevens-Johnson 
syndrome 
(potentially life-
threatening) 
Toxic epidermal 
necrolysis 
(potentially life-
threateninCJ) 

Musculoskeletal, Connective Tissue and Bone Disorders 

Arthralgia Myalgia Muscular 
Arthritis weakness 
Increased muscle tone and Tendonitis 
cramping Tendon rupture 

(predominantly 
Achilles tendon) 
Exacerbation of 
symptoms of 
myasthenia 
aravis 

Renal and Urinary Disorders 

Renal impairment Renal failure 
Haematuria 
Crystalluria 
Tubulointerstitial nephritis 

General Disorders and Administration Site Conditions 

Injection and Unspecific Oedema Gait disturbance 
infusion site pain Sweating 
reactions (only Feeling (hyperhidrosis) 
intravenous unwell 
administration) Fever 
e.g. phlebitis or 
thrombophlebitis 

Investigations 

Increase in blood Abnormal prothrombin level 
alkaline Increased amylase 
phosphatase 

The incidence of arthropathy (arthralgia, arthritis), mentioned above, refers to data 
collected in studies with adults. In children, arthropathy is reported to occur commonly. 

190613 CIPROXIN IV Pl Page 17 of22 

1.3 .1.1 PI Ciproxin IV_ Proposed Clean Pg. 1 



Document 4

ADRs derived from post marketing reports (status: 31 July 2005) and for which a frequency 
could not be estimated are listed in Table 2 below. 

Table 2. ADRs reported based on post marketing reports 

Blood and Lymphatic System Pancytopenia (life-threatening) 
Disorders Bone marrow depression (life-threatenina) 
Immune System Disorders Serum sickness-like reaction 

Anaohvlactic shock (life-threatenina) 
Nervous System Disorders Hyperaesthesia 

lntracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-
threatenina heoatic failure) 

Skin and Subcutaneous Tissue Erythema nodosum 
Disorders Stevens-Johnson syndrome (potentially life-threatening) 

Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective Exacerbation of symptoms of myasthenia gravis 
Tissue and Bone Disorders 
General Disorders and Gait disturbance 
Administration Site Conditions 
Investigations International Normalised Ratio (INR) increased (in 

oatients treated with Vitamin K antaaonists) 
* These events were reported dunng the postmarketmg period and were observed 
predominantly among patients with further risk factors for QT prolongation (see 
PRECAUTIONS). 

In isolated instances, some serious adverse drug reactions may be long-lasting (> 30 days) 
and disabling; such as tendonitis, tendon rupture, musculoskeletal disorders, and other 
reactions affecting the nervous system including psychiatric disorders and disturbance of 
senses. 

The following table of adverse effects have a higher frequency category in the 
subgroups of patients receiving intravenous or sequential (intravenous to oral) 
treatment. 

Table 3. Higher frequency of adverse effects occurring in patients 

Common Vomiting, transient increase in transaminases, rash 

Uncommon Thrombocytopenia, thrombocytaemia, confusion and 
disorientation, hallucinations, par- and dysaesthesia, seizures, 
vertigo, visual disturbances, hearing loss, tachycardia, 
vasodilatation, hypotension, transient hepatic impairment, 
jaundice, renal failure, oedema 

Rare Pancvtopenia, bone marrow depression, anaphylactic shock, 
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psychotic reactions, migraine, smell disorders, hearing 
impaired, vasculitis, pancreatitis, liver necrosis, petechiae, 
tendon rupture 

DOSAGE AND ADMINISTRATION 

Intravenous therapy, for the indications mentioned below, should be used only when oral 
therapy is contraindicated. The usual dosage for adults is 200-300 mg every 12 hours. For 
complicated infections or for those caused by organisms not highly susceptible, 300 mg 
should be administered every 12 hours. 

Table 4. Dosage guidelines 

Location of 
Infection 

Urinary tract 

Lower 
respiratory 
tract 
infections 
(gram­
negative) 

Skin or Skin 
Structure 

Blood 

Bone or Joint 

Location of 
Infection 

lnhalational 
Anthrax (post­
exposure )* 

Type or 
Severity 

Severe/ 
Complicated 

Moderate 

Severe/ 
Complicated 
(less 
susceptible 
organisms) 

Type or 
Severity 

Adult 

Paediatric 

Unit Dose Daily Total Daily Dose 
Frequency 

200 mg q 12 h 400 mg 

200mg q 12 h 400 mg 

300 mg q 12 h 600 mg 

Unit Dose Daily Total Daily Dose 
Frequency 

400 mg q 12 h 800 mg 

10 mg/kg q 12 h Not to exceed 
per dose, 800 mg 
not to 
exceed 
400 mg 
per dose 

Drug administration should begin as soon as possible after suspected or confirmed 
exposure. This indication is based on a surrogate endpoint, ciprofloxacin serum 
concentrations achieved in humans. Total duration of ciprofloxacin administration (IV or oral) 
for inhalational anthrax (post-exposure) is 60 days. 

Ciproxin IV should be administered only by intravenous infusion over a period of 60 minutes. 
Slow infusion of a dilute solution into a large vein will minimise patient discomfort and reduce 
the risk of venous irritation. 
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The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defense mechanisms, and the status of renal and hepatic function. 

The serum creatinine should represent a steady state of renal function. 

Duration 

The duration of treatment depends upon the severity of infection. Generally, ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days (parenteral therapy should be changed to 
oral ciprofloxacin tablets as soon as the condition warrants). In general, intravenous 
ciprofloxacin should not normally be given for greater than 14 days. However, for severe and 
complicated infections more prolonged therapy may be required. Total duration of 
ciprofloxacin administration (IV or oral) for inhalational anthrax (post-exposure) is 60 days. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Impaired Renal Function 

For creatinine clearance equal to or less than 30 mUmin/1.73m2, the maximum daily dose 
should be 400 mg/day for IV regimen. 

When only data for serum creatinine are available, the following formula (Cockroft's equation) 
may be used to estimate creatinine clearance. 

Men: 

C . . 1 (mL/ . ) Weight (kg) x(l40-age) reatmme c earance mm = ------=---'--=-'----'------'=---c..- x 0.0885 
72 x serum creatinine (m.mol/L) 

Women: 0.85 x the above value calculated for men. 

Administration 

Ciprotloxacin IV infusion solutions (0.2%) are available as a pre-mixed solution in 0.9% 
sodium chloride, equivalent to approximately 154 mmol sodium per litre, packed in 50 ml or 
100 ml glass bottles. 

The solution should be infused over a period of not less than 60 minutes by direct infusion or 
through a Y-type intravenous infusion set which may already be in place. If this method or 
the "piggyback" method of administration is used, it is advisable to discontinue temporarily 
the administration of any other solutions during the intravenous infusion of ciprofloxacin. 

Osmolality of the infusion solution: 300 mOsm/Kg 

Sodium chloride content: 900 mg/100 ml 

If ciprofloxacin IV is to be given concomitantly with another medicine, each medicine should 
be given separately in accordance with the recommended dosage and route of 
administration for each medicine. 
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Compatibility and Stability 

Ciprofloxacin solutions are incompatible with all infusion solutions/medicines (e.g., penicillins, 
heparin solutions), which are physically or chemically unstable at the pH of ciprofloxacin 
(pH 3.9 - 4.5), especially when combined with alkaline solutions. 

The visual signs of incompatibility are e.g. precipitation, clouding and discolouration. Only 
clear solutions are to be used. 

Since ciprofloxacin is slightly light sensitive, the solutions should be protected from light 
during storage. 

OVERDOSAGE 

In the event of acute overdosage, reversible renal toxicity has been reported in some cases. 
Apart from routine emergency measures, it is recommended to monitor renal function, 
including urinary pH and acidify, if required to prevent crystalluria. Adequate hydration must 
be maintained. 

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

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin IV is a clear, colourless to slightly yellowish solution. 

Ciproxin IV infusion solutions (0.2%) are available in vials containing pre-mixed solutions of 
ciprofloxacin 100 mg/50 ml and 200 mg/100 ml in 0.9% sodium chloride. 

Store below 30°C. Protect from light. Do not refrigerate or freeze. 

Instructions for handling 

At cool temperatures precipitation may occur, which will re-dissolve at room temperature. It is 
therefore recommended not to store the infusion solution in a refrigerator. 

For ease of use the infusion vial stopper should be penetrated in the central ring. Penetration 
of the outer ring may result in damage to the vial stopper. 

NAMEANDADDRESSOFTHESPONSOR 

BAYER AUSTRALIA l TD 
ABN 22 000 138 714 
875 Pacific Highway 
PYMBlE NSW 2073 

POISON SCHEDULE OF THE MEDICINE 

PRESCRIPTION ONl Y MEDICINE 

DATE OF FIRST INCLUSION ON ARTG: 20 DECEMBER 1993 
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DATE OF MOST RECENT AMENDMENT: !ah June 2019 ITI 

® Registered Trademark of Bayer Group, Germany 
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PRODUCT INFORMATION 

CIPROXIN® (Ciprofloxacin) 

NAME OF THE MEDICINE 

Attachment 2a 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-7-(1 -piperazinyl)-3-quinolinecarboxylic acid. The CAS Registry number is 
(86393-32-0). It is a faintly yellowish to yellow crystalline substance with a molecular weight 
of 385.8. Its empirical formula is C17H1SFN3O3.HCI.H2O and its chemical structure is as 
follows: 

0 

FxxYCOOH 
1/ I I 

I N ~ N 

HN~ A 
DESCRIPTION 

Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral 
administration. Ciproxin tablets also contain the following excipients: microcrystalline 
cellulose, maize starch, colloidal anhydrous silica, crospovidone, magnesium stearate, 
hypromellose, macrogol 4000, titanium dioxide. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with 
the enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in 
vitro. 

Gram-Negative: 

Escherichia coli; Klebsiella species (including Klebsie//a pneumoniae and Klebsie//a 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shige//a 
species; Proteus mirabi/is; Proteus vulgaris; Providencia stuartit, Providencia rettgeri 
(formerly Proteus rettgen); Morgane//a morganii (formerly Proteus morganii); Serratia 
species• (including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas 
fluorescens; Campylobacter species; Haemophilus influenzae; Moraxe//a (Branhame//a) 
catarrhalis. 
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Gram-Positive: • 

Staphylococcus aureus (including methicill in-susceptible and methicillin-resistant 
strains); coagulase negative Staphylococcus species (including Staphylococcus 
epidermidis); Streptococcus pyogenes (group A); Streptococcus pneumoniae; 
Enterococcus faecalis. 

*Note: 

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram­
negative organisms. 

2. Most strains of Streptococci are only moderately suscept ble to ciprofloxacin. 
Clinical studies have shown the drug to be effective for urinary tract infections 
caused by Enterococcus faecalis; however failures and reinfections have been 
observed with prostatitis. Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been 
shown to respond to ciprofloxacin, it is not the drug of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are 
generally resistant. Ciprofloxacin is ineffective against Treponema pa//idum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak 
plasma concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker (see PHARMACOLOGY). 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro. The minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone ant bacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g., nalidix ic acid, cinoxacin, etc.) are usually less sensitive to 
ciprofloxacin. 
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In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial 
agents, particularly beta-lactams, the combination behaves either in an indifferent or additive 
manner. Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g . NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro­
organisms to control the technical aspects of the laboratory procedures. 

A report of •susceptible" indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of "intermediate" indicates that the result should be considered equivocal, and if the micro ­
organism is not fully susceptible to alternat ive, clinically feasible drugs, the test should be 
repeated. This category implies possible clinical applicability in body sites where the drug is 
physiologically concentrated or in situations where high dosage of drug can be used. This 
category also provides a buffer zone, which prevents small -uncontrolled technical factors 
from causing major discrepancies in interpretation. A report of "Resistant" indicates that the 
pathogen is not likely to be inhibited if the antimicrobial compound in the blood reaches the 
concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 

Pharmacokinetics 

Absorption 

Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral 
administration. The absolute bioavailability is approximately 70% with no substantial loss by 
first pass metabolism. Co-administration of ciprofloxacin with food appears to lower peak 
serum levels and delay the absorption of ciprofloxacin, resulting in peak concentrations 
closer to 2 hours after dosing rather than 1 hour. The overall absorption, however, is not 
substantially affected. Absorption also appears to be greatly reduced by prior administration 
of antacids. 

Distribution 

After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of 
ciprofloxacin to serum proteins is 20 to 40%. Serum concentrations increase in a dose­
proportional manner and were, after multiple doses, as shown below: 
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Maximum 
Serum Area Under 

Dose Concentration Curve (AUG) 
(mg) (µg/ml ) (µg.hr/ml) 

250 1.4 5.4 
500 2.6 10.6 
750 3.4 15.0 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean 
concentrations 12 hours after dosing with 250, 500 or 750 mg are 0.1, 0.2 and 0.4 µg/ml 
respectively. 

Metabolism 

Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine 
which together account for approximately 15% of an oral dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Elimination 

The serum elimination half-life in subjects with normal renal function is approximately 
4 hours. Approximately 40 to 50% of an orally administered dose is excreted in the urine as 
unchanged drug. During the first 2 hours after an oral dose of 250 mg, the urine 
concentration of ciprofloxacin usually exceeds 200 µg/ml . Eight to 12 hours after the same 
dose, urine levels are approximately 30 µg/ml . Urinary excretion of ciprofloxacin is virtually 
complete within 24 hours after dosing. The renal clearance of ciprofloxacin is approximately 
18 Uh which exceeds the normal glomerular filtration rate of 7.2 Uh. Thus, active tubular 
secretion would seem to play a significant role in its elimination. In patients with creatinine 
clearance between 21-40 mUmin, the half-life of ciprofloxacin is only s lightly prolonged. 
Dosage adjustments are usually not required in such cases. However, in patients with severe 
renal impairment, with creatinine clearance less than 20 mUmin, the half life of ciprofloxacin 
is nearly doubled and dosage adjustment is necessary (see DOSAGE AND 
ADMINISTRATION). 

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum 
concentrations after oral dosing, only a small amount of the dose administered is recovered 
from the bile. Approximately 20 to 35% of an oral dose is recovered from the faeces within 
5 days after dosing. 

lnhalational anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens ( see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2 .97 µg/ml, and 4.56 µg/ml 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/mL In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/ml 
and trough concentrations range from 0.09 to 0.26 µg/ml, following two 30-minute 
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intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/ml after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 
(For additional information, see PRECAUTIONS, Paediatric Use.) Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LDso (-5.5 x 105) spores (range 5-30 LDso) of 8. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/ml . In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected T max (1 hour post-dose) following oral dosing to steady state ranged from 0.98 to 
1.69 µg/ml. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/ml. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001 ). The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day drug administration period. 

INDICATIONS 

Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

lnhalational anthrax (post-exposure): To reduce the incidence or progression of disease 
following exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations 
achieved in humans serve as a surrogate endpoint reasonably likely to predict clinical 
benefit and provide the basis for this indication. 

Note: 

1. Typhoid and Paratyphoid infections and infections due to multi-resistant 
Staphylococcus aureus are excluded from the above due to insufficient data. 

2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it 
may not be the drug of choice in cases with Gram-positive infections, such as 
pneumonia due to Streptococcus pneumoniae. 

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence 
localising infection to the prostate 
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Strains of Neisseria gonorrhoea resistant to cipronoxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be perfonned before treatment in order to 
determine organism suscept1bll1ty to c1profloxacin and aner treatment as warranted by the 
clinical condition. Therapy with Ciproxin may bo initiatod boforo rosults of thoso tosts arc 
known; once results become available, appropriate therapy should be continued. 

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram­
negative and Gram-positive aerobic bacteria. II anaerobic organisms are suspected as 
accompanying aetiologic agents, ad:lilional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of 
antibacterial agents. 

CONTRAINDICATIONS 

• A history of hypersensitivity to ciprolloxacin or other QUinolones, including nalidixic acid, 
or any of the excipients. 

• ConcUTent administration of ciproftoxacin and tizanldine (see INTERACTIONS WITH 
OTHER MEDICINES). 

PRECAUTIONS 

Fluoroquinolones, including ciprofloxacin, have been associated with disabling and 
potentially persistent adverse reactions involving different body systems that have 
occurred together in the same patient. These include, but are not limited to, serious 
adverse reactions involving the n ervous system k•- CNS effects and Psychiatric 
@!I..Ctig.osJ and musculoskeletal system (see Tendonjtis and tendon rupture E#eets eR 

TeAil8F1&).~[ ---------------------------- ---' c:con-ed 1• 1: Cross rele<-~ 3C(:OOflng 10 
- l -tiUGsrorp,QC:J<.Clons 

Streptococcus pneumonlae Infections 

Ciprolloxacin is not recommended for treatment of pneumococcal infections due to 
inadequate efficacy against Streptococcus pneumomae. 

Cardiac disorders 

Cipronoxecin is associated with cases of QT prolongation (see ADVERSE EFFECTS). In 
general, elder1Y patients may be more susceptible to drug-associated effects on the QT 
interval. Women may also be more sensitive to OT progloogation medicine compared to men 
es they tend to have a longer baseline QTc interval. Precaution should be taken when using 
ciprofloxacin with concomitant drugs that can result in prolongation with the OT interval (e.g. 
class IA or Ill antiarrhythmics, tricyclic antide essants, macrolides, antipsychofiCS;) ~ 
I CTIONS WITH OTHER MEDICINES or in tients with risk factors for T 

electrolyte imbalance such as hypokalaemia or hypomagnesaemia and cardiac disease such 
as heart failure, myocardial infarction, or bradycardia..) . 
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Antibiotic.associated Colitis 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered 1n patients wtto develop diarrhoea. 

Antibiotic associated ~udomombranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by C/ostndium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of ant biobc therapy). Mild 
cases usually respond to drug discontinuation alone. However, in moderate to severe cases 
approprtate therapy such as oral antibactenal agents effective against C/ostridium difficile 
should oo consideroo. Fluids, oloctrolytes ond protein replacement shoud bo provided when 
indicated. 

Drugs which delay peristalsis, e.g., opiates and diphenoxylate with atropine (Lomotil™), may 
prolong and/or worsen the condition and should not be used. 

Effects on the liver 

Casos of hepatic nocros,s and life threatening hepatic failure havo boon reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued (see 
ADVERSE EFFECTS). There can be temporary increase in transaminases, alkaline 
phosphatase, or cholestatic jaundice. especially in patients with previous liver damage, who 
are treated with ciprofloxacin. 

IMyastheniA gr,ivig 

c,aoxin st1ou1a be usea wIttI cause symptoms 
eerbebon of 

tf endonilis and tendon ruptures (predominantly Achilles tendon), sometimes bilateral, that 
required surgical repair or resulted in prolonged disabnity have been reported with Ciproxin 
(ciprofloxacin) and other quinolones. This may occur even wihin the first 48 hours of 
treatment and ca-;es occurmg eF up to several months after diSsaRltR1:1al18R af G1flrafla11aGiR 
complellOfJ 01 therapy have bee!1 reported. PalleRts whe are eld8Jly or ha><e haEI flRer 
s·tstaR'lia lfaetfflalll: ,oqij;i eaFIJeosleFe1Els aFe !Raught ta ee et flOR-l&t1lar Fisl1. The nsk of 

. ~ 

with a histOf)' of tendon disorders related to quinolone treatment Tl:l9raf,y i;hgylg eo 
d1seeRltRY0d if lhe fl8BeRI 811jleReRGBS ,\t any sign of tendonitis (e.g. painful swelling, 
inflammation) t. ie atf'!Cted eictrem1ty should be kept a rest any inappropnate physical 
exercise shou'd be avOlde<l o phvs1c1an should be consulted ond the anl1b1ohc treatme. ,l 
should be d1scontm1e<1 er r1:111lr,ire ef a laREleR. Care she1:1ld Ile takeR le kee11 ~e affesleEI 

COmmel(ed 1- 1: AdditioRII rtsk laCIOfS llduded as per 
ccos 19 update 

oxtio1+1Ity at ro&I aAd IP'Oid aRy i11apprQprialo i;ill¥$i1;9I o~orciso d110 lo lho 1RC1Coa~ ri,k ol 
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Superinfections 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
In overgrowth of non-suscepUble organisms. Repeated evaluation of the patJenrs condI1Jon Is 
ossontial. If suporinfoction occurs during thorapy, appropriato moasuros should bo takon. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 

Although dinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomones aeruginosa, bacterial eradication is usually not 
act-ieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
of Pseudomonas aeruginosa infections in cystic f brosIs patients following a single course of 
the drug. 

Anaphylactoid Reactions 

In some instances, hypersensitiVity and allergic reactions may occur following a single dose, 
a physician should be informed immediately. 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). In these cases 
Cioroxin should be discontinued and aoorooriate medical treatment oiven. 

Phototoxlclty 

Ciprofloxacin has been shov.11 to be phototoxic in a number of in vitro and in vivo studies. 
NahdIXJC acid, the prototype quinolone ant biotic and other qu1nolone anbbiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlighl Therapy should be discontinued if photosensrtisation occurs. 

C NS Effect.a 

As with other quinolones, ciprofloxacin may cause central nervous system {CNS) stimulation 
which may lead to transient tremor, resUessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive s812ures. 

In some instances. CNS reactions may occur even after tile rrst administration of 
fluoroquinolones, including ciprofloxacin. 

P sychiatric reactions 

Fluorooumotooes 1nclud1nq c1profloxacin have been associated 'Ntth an increased nsk of 
psych1atnc adverse reachons inciudlflg toXJc psychosis psychollc reechons progressing to 
:,uic1dal 1deah011S1lhoughts hallucmat1ons or pararaa depresSJon. or self-1n1unous behav10ur 
sueh 8'i attem(llPd Of mmpl@ted SlltrlrlP 8nXIF'IV ag1l11tion Of nflfVOUSO<!'iS confUSIOn 

delirium d sonent11hon or disturt>ances 10 attention ,nsomnia or 1110htmares memory 
imoournen! Toose reactions may occur followmo the hrst dose Advise patients receiving 
ciprofloxacm to inf<ll'm their heallhcare pro111der 1mn1e<11are1y 11 these re,ict,oos ~ur 
disconhnue the drua and 1nstrtute aooroonet~· cam IA Fare oases. clelifressieR er lil&';ohelis 
F8861!8A5 oaR lifFegress le s1:1io1clal iclea11eAGllh6l:l!jllls aRcl self iRjYReus 96ha¥ie11r. 51:161:l as 
al48FRJ;Ji8cl 8f -~lelecl 5YiGIEl8. If cl8(;11'855ien, J;15)'Gh01iG 1eastiens, 5\jiGIEl8 1elalscl !hm191'1l5 
OF ,;olf IRjwi:io• ~ l,j9l;IQ111owr OSGI IF C1pFQIIIR ,;l:lowld l!o d•,;c;onliAWOII QRd appi:c,pri:;ilo rAOQ!;l,IFQ,; 

IRS~IJiteEI ... I ----------------------------1 ~merud 1a 1: M:litional lnlomlaliooas perTGA 
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1<,ieF¥e11& &~s1emPerlpheral neuro0athy 

i<:;ijll'Ql(ll'I slle1:1IEI 88 1:168EI ·tiilh eaYli8A IR 13alieRls l',i;lh Rl~aslheRIO !iFa'qs 09681:159 5'JIRl3loms 
661R lile e110eeFlilatee +1!8reJeFe, at~ el1R1sa1 Sl!JR er s~m1310n~ er BR e11aserlilalieR er 
AA=1~,1a·a-.st .. 1>"'e"'A"1a~9,11r.-a>>,s•1issr, aa-pp<>l:l,,-q;a,1GG!i<>aA~&Ah<>e•"'..J"~""'b"'e'"'eaee>FA1G&<>Ul,..l~1>9,jlL ______________ -----t eo..nmented 1• 1, MliC ond informo,on movo 1o tho 

l precautioo 'Myasllienia gravis' as ll8f CCOS 19 updale 

Cases of sensory or sensorimotor polyneuropathy resulting in paraeslhesias, hypoaesthesias, 
dysaesthesias, or weakness have been reported in patients receiving fluoroquinolones 
including ciprofloxacin. Ciproxin shoold be discontinued in patients experiencing s',1'Tlptoms of 
neuropathy, including pain, burning, tingling, numbness, and/or weakness in order to prevent 
the development of an irreversible condition (see ADVERSE EFFECTS). 

Vision disorders 

tf vision becomes impaired or any effects on the eyes are experienced, an eye specialist 
should be consulted immediately (see ADVERSE EFFECTS). 

Cytochrome P450 

Oprofloxacin is knovm to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be 
taken when otller drugs ae administered concomitanuy which are me!abol~ via the same 
en:zymatic pathway (e.g. ~®Nd•ni;l, theophylhne, methylxantines, caffeine, duloxetine, clo:zapine, 
oianzapine, ropinirole, agcrnelaline). Increased plasma ooncentralions associated INith drug 
specific side effects may be observed due to inh bition of their metabolic dearance by 
ciprofloxacin. (See also INTERACTIONS WITH OTHER MEDICINES) 

V>.s oolb au th "'roo11nQlon95 r11stumaQC95 m btood olurQ51:l mclud•oo ro1h hv001!YoWro•11 
and hyperqlycaen11a have been repocted wtlh r:1proxm In C1prox n-trealoo pahents 
(lvsg1ycaem1a occure<1 predgn1nantty m el<ferty drat>etJC 1x1ueots recewmg con<:orrntanl 

sm and dissectio 

Epj(lem101og1c ,;tl►11es repon an ,nCfeased nsk 01 aon1c aneurysm aoo c115secllon alter inrn~e 
of flt IOfOOUlnolonr>S oorhr,ularly IO too ¢1&.r populahoo Therefore fhJOfOOUUIOlones shoLdd 
only be usoo after careful beneftl-nsk assessment and after cons1derauco of other 
lherapeullc ophons 1n pa11enls with oos1hve lanuly history of Aneu,ysrn d,c;ease o, in patients 
d1Mnoseg \Vlth PfY:eXishnQ ilOfl,C nneurysrn und C, dnse<:hOl'l <,r ,n the pr~ce or other 
nsk tactocs or ronchuons Pfed1soosmo fQC aoi!lc aneurysm and d1ssect1on Ceo Mactao 
syndrome vascular Ehlers-Danlos syndrome Takaya~u artent,s 91an1 cell artenhs Behoot's 
d1sPase hvpertenslon known athProscleros1s} In C85e or sudden abdom,niil cties1 or tmck 

m 1enls shQulc1 be advised lo 1mmed1al consult a h es1e1an In an emer eocv 
de artmenl 

Crystalluria 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9. 
Crystals of cipmfloxacin have been observed in the urine or laboratory animals given high 

.!!!l!fil_~ C PROXJN Tablet Pl Page 9 ol 21 

11.3. 1.2 PI Ciproxin Tab_Annotated 

C.,,.,-1- 0J: Clo>l<>&nol ti.-.,:,sport ofCCOS 
19 IJl)date S!)ecific irformalion regarcing Tl23flidine 
lnt<MXllon can bo found ., lho sodon INTERACTIONS WfTH 
OfflER r.EOICINES 

eommernc1 a 11: New sa1e1ypre<au1lal ,_1ed by 
TGA and also iequested in CCOS 19 upcl:lte 

Commerted - 2]: ~aled prscaulion aceo<clng., 
CCOS 10 ond = HAroquoct.TGA ~ for tho 
statement •cases ol hypoglycaenic coma ha-le been reported" 
lo be lndudcd 

Com-eel I~ ] : TGA reauestino that a r,,ec3Ution 
'Aor1ic ~dissection. be inwded 

Commerted • •J: AdcOOcnal lnfoonation reqoosled by 
fGA -

Pg. 



Document 5

doses of the drug, but also in some patients receiving standard therapeutic doses. 
Cryslalluria seems lo occur under alkaline conditions of the urine and is less likely in non­
vegetarians who usually have an acidic urine. Patients receiving ciproflo)(acin should be well 
hydrated and a kalinrty of the unne should be av01ded. It should, hoWever, be noted that the 
activity of ciprofloxacin is significantly reduced in acid media. 

Epileptic Patients 

Ciprofloxacin, Ike other fluorOQuinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin should be used with caution in epileptics and in patients who have 
sufterecl from previous CNS disorders {e.g., towered convulsion threshotcl, previOus history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible centra~_nervous le adverse ~ ffects. Cases ot 
status epilepticus have been reported. If seizures occur, Ciproxin should be discontinued. 

Elderly Patients 

Ciproxin should be used with caution in the elderly after taking into account the severity of 
the illness and the crealinine clearance kse<> DOSAGE ANO ADMINISTRATION1 I 
Impaired Renal Function 

Alteration or the dosage regimen is necessary ror patients with impamrent or renal function 
(see DOSAGE ANO ADMINISTRATION). 

Use In Pregnancy 

Pregnancy Category B3 

Reproducbon studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 limes the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 end 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based uoon body surface area. respectively) 
produced gastrointestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, bot no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit and no embryotoxicily or teratogenicity was 
observed. There are, however, no adequate and well-controlled studies in pregnant women. 
Like other drugs in its class, ciprofloxacin causes arthropethy in immature animals. 

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to 
the fetus. {e.g. potential damage to articular cartilage in U-.e immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adVerse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother. 
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Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related drugs such as nalidixic acid and cinoxacin, can produce erosions of cartilage of 
weight-bearing joints and other signs of arthropathy in immature animals of various species. 
Long-term safety data, including effects on cartilage, following the administration of 
ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in 
inhalational anthrax (post-exposure) have not been established. 

Mutagenicity 

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug 
did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice ( oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hair1ess 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. The 
times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice. The clinical significance of these findings to 
humans is unknown. 

Effects on ability to drive and use machines 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the 
ability to drive or operate machinery. This is even more applicable when the drug is taken in 
conj unction with alcohol. 
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Effect on laboratory tests 

Ciprofloxacin in vitro potency may interfere with the '(vtycobacterium sp.d, ~ ulture test by 
suppression or mycobactenal growth, causing false negatJve results In specimens from 
pationts currontly taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

Ciproxin, like other fllJO(oquinolones should be used with caution in patients receiving drugs 
known to prolong the QT interval (e.g. Class IA and Ill anti-anhythmics, tricyclic 
antidepressants, rnacrolides, antipsycholics). 

Theophylline 

Concurrent acJrrnnistratlon of ciproftoxacin with theophyUIne may lead to elevated plasma 
concentrabons of theophylline and prolongation of its etim,nation half-life. This can lead to 
theophylline-induced side effects; in very rare cases these side effects can be life threatening 
or fatal. If concomitant use cannot be avoided, the plasma levels of theophylline should be 
mooitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration c:i ciprofloxacin and omeprazole results in a slight reduction of Cm~ 
and AUC of ciprofloxacin. 

Probenecid 

CO-administration of probenecid with ciprolloxacin results in a 50% reduction in the 
ciprofloxacin renal clearance and a 50% increase in its AUC, without altering the peak 
concentration, time to peak and half-life of elimination. 

Anticoagulants 

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
an~coagulants, warfarin or its deri\latives. When these products are administered 
concomitantly, prothrombin time or other suitable coagulation tests should be closely 
monitored. The risk may vary with the underlying infection, age and general sta1us of the 
patient so that the contnbulion of c1prolloxacm to the increase in INR {international 
nonnalised ratio) is difficult to assess. 

Cyclosporin 

Some Quinolones, induding ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyciosporin concomitantly. Therefore, it is frequently 
{twice a week) necessary to control the serum creatinine concentrations in these patients. 

Metoclopramlde 

Meloclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to 
reach rnaximun plasma concentrations. No effect was seen on the bioavailability or 
ciprofloxacin . 
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(oral antidiabetic agents 

Hypoglycaemia has been reported when Ciproxin and oral antidiabelic agents, mainly 
sutfonytureas (e.g. glibenclamIde, glImeptnde), where co-administered, presumably by 
inlgnsifying tho action of th8 oral antidiab8tic ag0nt '--1 _______________ _.--{ Commented - •J: This,...,_""• n>mained ln Pl.,, 

• l perTGA,-t 

NSAIDs 

Animal studies have shown that the combination of very high doses of 
~UiR0loR0Sfluorogrnnolones (gyrase inhibitors) and certain non-steroidal anti-inflamnatory 
agents (but not acetylsalicy1ic acid) can provoke convulsions. 

Other xanthine derivatives 

On concurrent administration of Cipmxin and caffeine or pentoxify11ine (oxpentify1Iine) 
containing products, raised serum concentrations of these xanthine derivatives were 
reported. Quinotones may reduce the clearance of caffeine and prolong its plasma half-life, 
and therefore may enhance the effects of caffeine. 

Phenytoin 

Altered (decri>.ased Of inr.rP.l'ISed) SP.rum levels of phP.nytoin WP.re oh!;ervf!d in patienlc; 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizu-e control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciprox1n is discontinued In patients receiving both agents, monitoring 
of phenyt01n therapy, including phenyto1n serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin with phenytoin 

Methotrexate 

Renal tubular transport or melhotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant Ciproxin therapy is 
indicated. 

.---{ Commented l- 9 ): MEC as per CCOS 19 upclate 

The simultaneous adminrslrabon of C1p1oxin and mulllvalent cauon-conlaming med1c1nal 
producis and mineral supplements le a caIcIum maqnes!UITJ atumm,ttm -li[ronl . polymenc 
phgsptI11re b111cle! S (!,t q ..ever lfllt<I l>11Hhai It1m r ... 1bomll'l) sucratrate or dlllllCH.IS <Ht<J highly 
buffered drugs (e.g. antiretrovirals), fJOl~ol'is pl:io;;pl:ia&o l:liReoA; (o_!J co11olaR=1or) aR!I 
~ containing magnesium. alllllinium or calcium 1Rlorfere \'Atj:i reguce the absorption of 
aprolloxacm~ eoRoui.eRI aEIFRtR1Sll=all0R 0f lRoso a!ijBRls 111111:i <,:onseguenlly CIproxm shoUfd 
be o;etm,nIstered <:lither 1 :> ~rr bejofe or nt len,;t 4 hours niter lh('SO preoaratnns ~ y Commeoo:d llaol: MEC Additional information to 

11arrron1se with CCOS 
Tizanidine 

Trzanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effecl TIZ.anidine must not be administered together with Ciproxin (see also 
CONTRAJNDICATONS). 
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Ouloxetine 

In dinical studies it was demonslrated that concurrent use of duloxetine with strong inhibitors 
of tile CYP450 1A2 Isoenzyme such as nuvoxamine. may result in an increase of AUC and 
Cm_ of duloxotino. /\lthough no clinical data aro availabto on a possible intoracbon with 
ciprofloxacin, similar effects can be expected upon concomitant administration. 

Ropinirole 

In a clinical study It was shown that concomitant use of ropinirole with ciprofloxacin, a 
~ rn<xlerfttd inh bi tor of the CYP450 1A2 isozyme, resuted in increases in the Cme and .---{ commernd 1• 11: Moe 10 a191 wao-,g as per cc~ 
AUC of ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well 
tolerated, case reports suggest that a posSJble interaction with ciprofloxacin associated with 
side effects may occur upon concomitant administration. Ropmirole-related side effects 
should be monitored during and shortly after co-administration with Ciproxin; dose 
adjustment is recommended if necessary. 

Lidocaine 

It was demonstrated in healthy subjects that concomitant use of lidocaine with ciprofloxacin, 
a moderate inh bilor of CYP450 1A2 isozyme, reduces clearance of ntravenous lidocaine by 
:>?% Although licloc:Rine lreatmenl was wflfl loleraled. a possihle interaclion wilh 
ciprofloxacin associated with side effects may occur upon concomitant administration. 

Clozapine 

Following concomitant administration of 250 mg Cipro,cin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31%, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during 
and shortly after co-administration with Ciproxin are advised. 

Sildenafil 

Cm .. ano AUC of sildenam were lncreaseo approximately tworoia In heanny sul)Jeets after an 
oral dose of 50 mg given concomitantly with 500 mg Ciproxin. Therefore, caution should b8 
used prescr bing Ciproxin concomitantly with sildenafil taking into consideration the risks and 
the benefits. 

Agomelatlne 

In Clinical studies, ii was <1emonstrateo tnat nuvoxamine, as a strong innibitor or tne CYP450 
1A2 isoenzyme, markedly inh bits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposU1e. Although no clinical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ciprofloxacin with agomelatine is not 
recommended (see PRECAUTIONS, Cytochrome P450}. 

Zolpldem 

Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is 
not recommended . 
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ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies 'Mth ciprofloxacin (oral, 
parenteral} sorted by CIOMS Ill categones of frequency are listed below (overall n = 51721, 
data lock point 15 May 2005). 

Common Uncommon Rare Very rare 
~1% to <10¾ ~ 0.1¾ to < 1% ~ .01o/o to <0.1¾ <0.01¾ 
Infections and Infestations 

Mycotic Antibiotic associated 
superinfections colitis (very rarely 

with possible fatal 
wtcornel 

Blood and Lymphatic System Disorders 
Eosinophilia Leukopenia Haemolytic anaemia 

Anaemia Agranulocytosis 
Neutropenia Pancytopenia (life-
Leukocytosls threatening) 
Thrombocytopenia Bone marrow depf'ession 
Thrombocvtaemia (lile-threatenina) 

Immune System Disorders 
Alie, yic , ec1ctio11 A111:1phylc1clic I ei:ICliOI 1 

Allergic oedema / Anaphylactic shock (life-
angioederna threatening) 

Serum sickness-I ke 
reaction 

Metabolism and Nutrition Diso rders 
Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psvchiatric Disorders 
Psycllomotor Confusion and Psychotic reactions 
hyperactivity I disorienlation (potentially culminating in 
agitation Anxiety reaction self-injurious behaviour. 

Abnormal dreams such as suicidal 1deations I 
Depression tnougtlls and attempted or 
(potentially completed suicide) 
culminating in self-
injurious behaviour, 
such as suicidal 
ideations I thoughts 
and attempted or 
completed suicicle) 
Hallucinations 

Nervous System Disorders 
Headache Par-and Migraine 
Dizziness Oysaesthesia Disturbed coordination 
Sleep disorders Hypoaesthesia Smell disorders 
Taste disorders Tremor Hyperesthesia 

Seizures lntracranlal hypertension 
(including status (pooudotumour cerebri) 
epilepticus) 
Vertiao 
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Common Unconvnon Rare Very rare 
~1% to <10% ~ 0.1 o/o to < 1% :l';0.01% to <0.1% <0.01% 
Eve Disorders 

Visual disturt>ances Visual color distortions 
Ear anel Labyrinth Dlsorclers 

Tinnftus Hearing impaired 
Hearing loss 

Cardiac Disorders 
Tachvcardia 

Vascular Disorders 
Vasodilatation Vasculitis 
Hypotension 
Svncooe 

Respiratorv. Thoracic and Mediastinal Disorders 
Dyspnoea (including 
astnmatic condition) 

Gastrointestinal Disorders 
Nausea Vomiting Pancreatitis 
Dianhoea Gastrointestinal 

and abdominal 
r,11ins 
Dyspepsia 
Flatulence 

Heoato-biliarv Disorders 
Increase in Hepatic impainnent Liver necrosis (very rarely 
transaminases Jaundice progressing to life-
Increased Hepatitis (non threatening hepatic failure) 
bilirubin infective) 

Sk.in and Subcutaneous Tissue Disorders 
Rash Photosensitivity Petechiae 
Pruritus reactions Erythema multiforme 
Urticaria Blistering Ervtherna nodosum 

Stevens-Johnson syndrome 
(potenlially ltle-tllreatening) 
Toxic epidermal necrolysis 
lootentiallv life-lhreateninal 

Musculoskeletal Connective Tissue and Bone Disorders 
Arthratgia Myalgia Muscular weakness 

Arthritis Tendooilis 
Increased musde Tendon rupture 
tone and crampmg (preoommantly Achilles 

tendon) 
Exacerbation of symptoms 
of mvaslhenia aravis 

Renal and Urinarv Disorders 
Renal Renal failure 
impairment Haematuria 

Crystalluria 
Tubulointerstitial 
neohritis 
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Common Unconvnon Rare Very rare 
~1% to <10% ~ 0.1% to <1% :l';0.01% to <0.1% <0.01% 
General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions (only Fever hidrosis) 
intravenous 
adrn1nistrat1onl 
lnvestiaations 

Increase in Abnormal 
blood alkaline prothrombin level 
ohosohatase Increased amvlase 

Note: The incidence of arthropathy (arthralgia, arthritis), mentioned above, refers to data 
collected in studies with adults. In children, arthropathy is reported to occur commonly. 
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ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency could 
not be estimated are listed below: 

Blood and Lymphatic System 
Disorders 

Immune System Disorders 

Nervous System Disorders 

Cardiac Disorders 

Hepato-biliary Disorders 

Skin and Subcutaneous 
Tissue Disorders 

Musculoskeletal, Connective 
Tissue and Bone Disorders 

General Disorders and 
Administration Site 
Conditions 

Investigations 

Pancytoperna 
(life-threatening) 
Bone marrow depression 

life-threatenin 

Serum sickness-like reaction 

Ana h actic shock life-threatenin 

Hyperaesthesia 

lntracranial hypertension 
Peli heral neur th and 

QT prolongation 
Ventricular arrhythmia 

Torsades de ·ntes• 

Liver n~osis (very rarely progressing to life-threatening 
h tic failure 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 

Acute neralIsed exanthematous stulosis AGEP 

Exacerbation of symptoms ot myasthenia gravis 

Gait disturbance 

International Normalised Ratio (INR) increased (in 
atients treated with Vitamin K anta onists 

• These events were reported during the postmarketing period and were observed 
predominantly among patients with further risk factors f<X QT prolongation (see 
PRECAUTIONS). 

The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment 

Common: 

Uncommon: 

Vomiting, Transient increase m transaminases, Rash 

Thrombocytopenia, ThrombocytaemIa, Confusion and d1sonentalion, 
Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances Hearin loss Tach cardia Vasodilatation 
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Hypotension, Transient hepatic impairment, Jaundice, Renal failure, 
Oedema 

Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 

DOSAGE AND ADMINISTRATION 

Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients 
with complicated infections caused by organisms not highly susceptible, such as 
Enterococcus faecalis, 500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given 
every 12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatit is - 250 to 500mg every 12 hours. 

lnhalational anthrax (post-exposure) - for adults, the recommended dose is 500 mg every 
12 hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to 
exceed 500 mg per dose), every 12 hours. Drug administration should begin as soon as 
possible after suspected or confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibil ity of the causative organism, the integrity 
of the patient's host-defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative 
organisms, the use of higher doses should be considered in patients with Gram-positive 
infections. In such cases 8 hourly administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days; however for severe and complicated 
infections more prolonged therapy may be required. Bone and joint infections may require 
treatment for 4 to 6 weeks or longer. Gastrointestinal infections (infectious diarrhoea) need 
treatment for only 5 days. Chronic bacterial prostatitis should be treated for 14 to 28 days. 

lnhalational anthrax (post exposure) should be treated for 60 days. Drug administration 
should begin as soon as possible after suspected or confirmed exposure. 
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In certain deep-seated infections involving abscess f01TI1ation, alJP(opriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 

Jt11ssed dose 

If a dose Is missed 1t shOuld be taken as soon as the paflenl remembers and Uien treatment 
should be conrmued as nbed Double doses should not be taken to com ate lor a 
missed dose 

Impaired Renal Function 

Dosage adjustments: for patients with creatinine clearance between 31-60 mUmin/1.73m2, 

the maKimum daily dose should be 1000 mg/day for oral administration. For creatinine 
dearance equal or less than 30 mUmin/1.73m2, the maKimum daily dose should be 500 
mg/day for orel administration. 

When only data for serum creatinine are available, the following formula (Cockcroffs 
equation) may be used to estimate creatinine ciearance. 

Men: Creatiuine clea.raoce (ml/min) 
Weight (kg) x (140 - age) .r 

0
_
0885 

72 x senm creatilioe (lllll).l'L) 

Women: 0.85 x the value calculated for men. 

OVER DOSAGE 

In the event of acute, excessive oral overdosage, revers ble renal toxicity has been reported 
in SOfne cases. Therefore, apart from routine emergency measures, 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 reduce 
the absorption of ciprofloxacin in overdoses. 

Only a srm,JI quantity of e,ipronoxacm (<10%) is eliminated from u,e body after haemod1alysis 
or peritoneal dialysis. 

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin 250 - Biconvex, white film-coated tablet round tablet 11 mm in diameter contoining 
250 mo ciorofloxacin, the too scored and marked with "CIP" on one half of the score and 
"250" on the other half and the Bayer cross on bottom. Blister packs of 2 and 14 tablets. 

Clproxin 500 - Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the otha- side separated by 
a score across the width of the tablet and "BAYER" on bottom. Blister packs of 14. 

Ciproxin 750 - Biconvex, 22mm x 8mm oblong, white film-{;08ted tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. Blister packs of 14 . 
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NAME AND ADDRESS OF THE SPONSOR 

BA YER AUSTRALIA LTD 
ABN 22 000 138 714 
875 Pacific Highway 
PYMBLE NSW 2073 

POISON SCHEDULE 

PRESCRIPTION ONLY MEDICINE 

DATE OF FIRST INCLUSION ON THE ARTG 

2 March 1992 

DATE OF MOST RECENT AMENDMENT 

13June f ~ 

® Registe,ea"'Trademark of Bayer Group, Germany 
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PRODUCT INFORMATION 

CIPROXIN® (Ciprofloxacin) 

NAME OF THE MEDICINE 

Attachment 2b 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. The CAS Registry number is 
(86393-32-0]. It is a faintly yellowish to yellow crystalline substance with a molecular weight 
of 385.8. Its empirical formula is C17H1BFN3O3.HCI.H2O and its chemical structure is as 
follows: 

0 

FroCOOH 
?" I I 

[ N ::::-.._ N 

HN~ 6 
DESCRIPTION 

Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral 
administration. Ciproxin tablets also contain the following excipients: microcrystalline 
cellulose, maize starch, colloidal anhydrous silica, crospovidone, magnesium stearate, 
hypromellose, macrogol 4000, titanium dioxide. 

PHARMACOLOGY 

Pharmacological actions (Microbiology) 

Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with 
the enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in 
vitro. 

Gram-Negative: 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella 
oxytoca); Enterobacter species; Citrobacter species; Salmonella species; Shigella 
species; Proteus mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri 
(formerly Proteus rettger,) ; Morganella morganii (formerly Proteus morgani1); Serratia 
species* (including Serratia marcescens); Pseudomonas aeruginosa; Pseudomonas 
fluorescens; Campylobacter species; Haemophilus influenzae; Moraxella (Branhamella) 
catarrhalis. 
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Gram-Positive: * 

Staphylococcus aureus (including methicillin-susceptible and methicillin-resistant 
strains); coagulase negative Staphylococcus species (including Staphylococcus 
epiderrnidis); Streptococcus pyogenes (group A); Streptococcus pneumoniae; 
Enterococcus faecalis. 

*Note: 

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram­
negative organisms. 

2. Most strains of Streptococci are only moderately susceptible to ciprofloxacin. 
Clinical studies have shown the drug to be effective for urinary tract infections 
caused by Enterococcus faecalis; however failures and reinfections have been 
observed with prostatitis. Although bronchial infections caused by Streptococcus 
pneumoniae and skin infections caused by Streptococcus pyogenes have been 
shown to respond to ciprofloxacin, it is not the drug of first choice in such infections, 
particularly Streptococcus pneumoniae infection of the lower respiratory tract. 

3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas 
maltophilia are resistant to ciprofloxacin as are most anaerobic bacteria, including 
Bacteroides fragilis and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are 
generally resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak 
plasma concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and 
local information on resistance is desirable, particularly when treating severe infections. This 
information gives only an approximate guidance whether microorganisms will be susceptible 
for ciprofloxacin or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use 
of serum levels as a surrogate marker (see PHARMACOLOGY). 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be 
reduced by up to 100-fold in acidic urine. The inoculum size has little effect when tested in 
vitro. The minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal 
inhibitory concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to 
ciprofloxacin may develop during the course of a treatment, particularly in a significant 
proportion of Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, 
and in Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such 
as beta-lactams and aminoglycosides. However, organisms which are resistant to other 
quinolone agents (e.g., nalidixic acid, cinoxacin, etc.) are usually less sensitive to 
ci profloxaci n. 
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In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial 
agents, particularly beta-lactams, the combination behaves either in an indifferent or additive 
manner. Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Disc Susceptibility Test 

Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used 
following a regularly, updated recognised and standardised method (e.g. NCCLS). 
Standardised susceptibility test procedures require the use of laboratory control micro­
organisms to control the technical aspects of the laboratory procedures. 

A report of "Susceptible" indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable. A report 
of "intermediate" indicates that the result should be considered equivocal, and if the micro­
organism is not fully susceptible to alternative, clinically feasible drugs, the test should be 
repeated. This category implies possible clinical applicability in body sites where the drug is 
physiologically concentrated or in situations where high dosage of drug can be used. This 
category also provides a buffer zone, which prevents small-uncontrolled technical factors 
from causing major discrepancies in interpretation. A report of "Resistant" indicates that the 
pathogen is not l ikely to be inhibited if the antimicrobial compound in the blood reaches the 
concentrations usually achievable; other therapy should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularty when treating severe infections. 

Pharmacokinetics 

Absorption 

Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral 
administration. The absolute bioavailability is approximately 70% with no substantial loss by 
first pass metabolism. Co-administration of ciprofloxacin with food appears to lower peak 
serum levels and delay the absorption of ciprofloxacin, resulting in peak concentrations 
closer to 2 hours after dosing rather than 1 hour. The overall absorption, however, is not 
substantially affected. Absorption also appears to be greatly reduced by prior administration 
of antacids. 

Distribution 

After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of 
ciprofloxacin to serum proteins is 20 to 40%. Serum concentrations increase in a dose­
proportional manner and were, after multiple doses, as shown below: 
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Maximum 
Serum Area Under 

Dose Concentration Curve (AUC) 
(mg) (µg/ml) (µg.hr/ml) 

250 1.4 5.4 
500 2.6 10.6 
750 3.4 15.0 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean 
concentrations 12 hours after dosing with 250, 500 or 750 mg are 0.1 , 0.2 and 0.4 µg/ml 
respectively. 

Metabolism 

Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine 
which together account for approximately 15% of an oral dose. The metabolites have less 
antimicrobial activity than unchanged ciprofloxacin. 

Elimination 

The serum elimination half-life in subjects with normal renal function is approximately 
4 hours. Approximately 40 to 50% of an orally administered dose is excreted in the urine as 
unchanged drug. During the first 2 hours after an oral dose of 250 mg, the urine 
concentration of ciprofloxacin usually exceeds 200 µg/ml. Eight to 12 hours after the same 
dose, urine levels are approximately 30 µg/ml. Urinary excretion of ciprofloxacin is virtually 
complete within 24 hours after dosing. The renal clearance of ciprofloxacin is approximately 
18 Uh which exceeds the normal glomerular filtration rate of 7.2 Uh. Thus, active tubular 
secretion would seem to play a significant role in its elimination. In patients with creatinine 
clearance between 21-40 mUmin, the half-life of ciprofloxacin is only slightly prolonged. 
Dosage adjustments are usually not required in such cases. However, in patients with severe 
renal impairment, with creatinine clearance less than 20 mUmin, the half life of ciprofloxacin 
is nearly doubled and dosage adjustment is necessary (see DOSAGE AND 
ADMINISTRATION). 

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum 
concentrations after oral dosing, only a small amount of the dose administered is recovered 
from the bile. Approximately 20 to 35% of an oral dose is recovered from the faeces within 
5 days after dosing. 

lnhalational anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see 
DOSAGE AND ADMINISTRATION). Ciprofloxacin pharmacokinetics have been evaluated in 
various human populations. The mean peak serum concentration achieved at steady state in 
human adults receiving 500 mg orally every 12 hours is 2.97 µg/ml, and 4.56 µg/ml 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at 
steady state for both of these regimens is 0.2 µg/ml. In a study of 10 paediatric patients 
between 6 and 16 years of age, the mean peak plasma concentration achieved is 8.3 µg/ml 
and trough concentrations range from 0.09 to 0.26 µg/ml, following two 30-minute 
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intravenous infusions of 10 mg/kg administered 12 hours apart. After the second intravenous 
infusion patients switched to 15 mg/kg orally every 12 hours achieve a mean peak 
concentration of 3.6 µg/ml after the initial oral dose. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 
(For additional information, see PRECAUTIONS, Paediatric Use.) Ciprofloxacin serum 
concentrations achieved in humans serve as a surrogate endpoint reasonably likely to 
predict clinical benefit and provide the basis for this indication. 

A placeb~ntrolled animal study in rhesus monkeys exposed to an inhaled mean dose of 
11 LDso (~5.5 x 105) spores (range 5-30 LDso) of 8. anthracis was conducted. The minimal 
inhibitory concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 
0.08 µg/ml. In the animals studied, mean serum concentrations of ciprofloxacin achieved at 
expected T max (1 hour post-dose) following oral dosing to steady state ranged from 0.98 to 
1.69 µg/ml. Mean steady state trough concentrations at 12 hours post-dose ranged from 
0.12 to 0.19 µg/ml. Mortality due to anthrax for animals that received a 30-day regimen of 
oral ciprofloxacin beginning 24 hours post-exposure was significantly lower (1/9), compared 
to the placebo group (9/10) [p= 0.001 ]. The one ciprofloxacin-treated animal that died of 
anthrax did so following the 30-day drug administration period. 

INDICATIONS 

Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

lnhalational anthrax (post-exposure): To reduce the incidence or progression of disease 
following exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations 
achieved in humans serve as a surrogate endpoint reasonably likely to predict clinical 
benefit and provide the basis for this indication. 

Note: 

1. Typhoid and Paratyphoid infections and infections due to multi-resistant 
Staphylococcus aureus are excluded from the above due to insufficient data. 

2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it 
may not be the drug of choice in cases with Gram-positive infections, such as 
pneumonia due to Streptococcus pneumoniae. 

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence 
localising infection to the prostate 
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Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the 
clinical condition. Therapy with Ciproxin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be continued. 

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram­
negative and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as 
accompanying aetiologic agents, additional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of 
antibacterial agents. 

CONTRAINDICATIONS 

• A history of hypersensitivity to ciprofloxacin or other quinolones, including nalidixic acid, 
or any of the excipients. 

• Concurrent administration of ciprofloxacin and tizanidine (see INTERACTIONS WITH 
OTHER MEDICINES). 

PRECAUTIONS 

Fluoroquinolones, including ciprofloxacin, have been associated with disabling and 
potentially persistent adverse reactions involving different body systems that have 
occurred together in the same patient. These include, but are not limited to, serious 
adverse reactions involving the nervous system (see CNS effects and Psychiatric 
reactions) and musculoskeletal system (see Tendonitis and tendon rupture). 

Streptococcus pneumoniae infections 

Ciprotloxacin is not recommended for treatment of pneumococcal infections due to 
inadequate efficacy against Streptococcus pneumoniae. 

Cardiac disorders 

Ciprofloxacin is associated with cases of QT prolongation (see ADVERSE EFFECTS). In 
general, elderly patients may be more susceptible to drug-associated effects on the QT 
interval. Women may also be more sensitive to QT proglongation medicine compared to men 
as they tend to have a longer baseline QTc interval. Precaution should be taken when using 
ciprofloxacin with concomitant drugs that can result in prolongation with the QT interval (e.g. 
class IA or Ill antiarrhythmics, tricyclic antidepressants, macrolides, antipsychotics) (See 
INTERACTIONS WITH OTHER MEDICINES) or in patients with risk factors for QT 
prolongation or torsade de pointes (e.g. congenital long QT syndrome, uncorrected 
electrolyte imbalance such as hypokalaemia or hypomagnesaemia and cardiac disease such 
as heart failure, myocardial infarction, or bradycardia). 

Antibiotic-associated Colitis 

Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be 
considered in patients who develop diarrhoea. 
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Antibiotic associated pseudomembranous colitis has been reported with many antibiotics 
including ciprofloxacin. A toxin produced by C/ostridium difficile appears to be the primary 
cause. The severity of the colitis may range from mild to life threatening. It is important to 
consider this diagnosis in patients who develop diarrhoea or colitis in association with 
antibiotic use (this may occur up to several weeks after cessation of antibiotic therapy). Mild 
cases usually respond to drug discontinuation alone. However, in moderate to severe cases 
appropriate therapy such as oral antibacterial agents effective against C/ostridium difficile 
should be considered. Fluids, electrolytes and protein replacement should be provided when 
indicated. 

Drugs which delay peristalsis, e.g. , opiates and diphenoxylate with atropine (Lomotil™), may 
prolong and/or worsen the condition and should not be used. 

Effects on the Liver 

Cases of hepatic necrosis and life-threatening hepatic failure have been reported with 
ciprofloxacin. In the event of any signs and symptoms of hepatic disease (such as anorexia, 
jaundice, dark urine, pruritus, or tender abdomen), treatment should be discontinued (see 
ADVERSE EFFECTS). There can be temporary increase in transaminases, alkaline 
phosphatase, or cholestatic jaundice, especially in patients with previous liver damage, who 
are treated with ciprotloxacin. 

Myasthenia gravis 

Ciproxin should be used with caution in patients with myasthenia gravis because symptoms 
can be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation of 
myasthenia gravis, a physician should be consulted. 

Tendonitis and tendon rupture 

Tendonitis and tendon rupture (predominantly Achilles tendon), sometimes bilateral, that 
required surgical repair or resulted in prolonged disability have been reported with Ciproxin 
(ciprofloxacin) and other quinolones. This may occur even within the first 48 hours of 
treatment, and cases occurring up to several months after completion of therapy have been 
reported. The risk of tendinopathy may be increased in elderly patients, during strenuous 
physical activity, in patients treated concomitantly with corticosteroids, in patients with renal 
impairment and in patients with solid organ transplants. Ciprofloxacin should be used with 
caution in patients with a history of tendon disorders related to quinolone treatment. At any 
sign of tendonitis (e.g. painful swelling, inflammation), the affected extremity should be kept 
at rest, any inappropriate physical exercise should be avoided, a physician should be 
consulted and the antibiotic treatment should be discontinued. 

Superinfections 

As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result 
in overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition is 
essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 

Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion 
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of Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of 
the drug. 

Anaphylactoid Reactions 

In some instances, hypersensitivity and allergic reactions may occur following a single dose, 
a physician should be informed immediately. 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have 
been reported in patients receiving quinolones (including ciprofloxacin). In these cases 
Ciproxin should be discontinued and appropriate medical treatment given. 

Phototoxicity 

Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies. 
Nalidixic acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce 
photosensitivity reactions. Patients taking ciprofloxacin should avoid direct exposure to 
sunlight. Therapy should be discontinued if photosensitisation occurs. 

CNS Effects 

As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation 
which may lead to transient tremor, restlessness, light-headedness, confusion, and very 
rarely to hallucinations or convulsive seizures. In some instances, CNS reactions may occur 
even after the first administration of fluoroquinolones, including ciprofloxacin. 

Psychiatric reactions 

Fluoroquinolones, including ciprofloxacin, have been associated with an increased risk of 
psychiatric adverse reactions including: toxic psychosis, psychotic reactions progressing to 
suicidal ideations/thoughts, hallucinations or paranoia; depression, or self-injurious behaviour 
such as attempted or completed suicide; anxiety, agitation, or nervousness; confusion , 
delirium, disorientation, or disturbances in attention; insomnia or nightmares; memory 
impairment. These reactions may occur following the first dose. Advise patients receiving 
ciprofloxacin to inform their healthcare provider immediately if these reactions occur, 
discontinue the drug and institute appropriate care. 

Peripheral neuropathy 

Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, 
hypoaesthesias, dysaesthesias, or weakness have been reported in patients receiving 
fluoroquinolones including ciprofloxacin. Ciproxin should be discontinued in patients 
experiencing symptoms of neuropathy, including pain, burning, tingling, numbness, and/or 
weakness in order to prevent the development of an irreversible condition (see ADVERSE 
EFFECTS). 

Vision disorders 

If vision becomes impaired or any effects on the eyes are experienced, an eye specialist 
should be consulted immediately (see ADVERSE EFFECTS). 
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Cytochrome P450 

Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1 A2 enzymes. Care should be 
taken when other drugs are administered concomitantly which are metabolised via the same 
enzymatic pathway (e.g. , theophylline, methylxantines, caffeine, duloxetine, clozapine, 
olanzapine, ropinirole, agomelatine). Increased plasma concentrations associated with drug 
specific side effects may be observed due to inhibition of their metabolic clearance by 
ciprofloxacin. (See also INTERACTIONS WITH OTHER MEDICINES) 

Dysglycaemia 

As with all fluoroquinolones, disturbances in blood glucose, including both hypoglycaemia 
and hyperglycaemia have been reported with Ciproxin. In Ciproxin-treated patients, 
dysglycaemia occured predominantly in elderly diabetic patients receiving concomitant 
treatment with an oral hypoglycaemic agent (eg sulfonylurea) or with insulin. Cases of 
hypoglycaemic coma have been reported. In diabetic patients, careful monitoring of blood 
glucose is recommended (see ADVERSE EFFECTS). 

Aortic aneurysm and dissection 

Epidemiologic studies report an increased risk of aortic aneurysm and dissection after intake 
of fluoroquinolones, particularly in the older population. Therefore, fluoroquinolones should 
only be used after careful benefit-risk assessment and after consideration of other 
therapeutic options in patients with positive family history of aneurysm disease, or in patients 
diagnosed with pre-existing aortic aneurysm and/or dissection, or in the presence of other 
risk factors or conditions predisposing for aortic aneurysm and dissection (eg Marfan 
syndrome, vascular Ehlers-Danlos syndrome, Takayasu arteritis, giant cell arteritis, Behcet's 
disease, hypertension, known atherosclerosis). In case of sudden abdominal, chest or back 
pain, patients should be advised to immediately consult a physician in an emergency 
department. 

Crystalluria 

The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9. 
Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high 
doses of the drug, but also in some patients receiving standard therapeutic doses. 
Crystalluria seems to occur under alkaline conditions of the urine and is less likely in non­
vegetarians who usually have an acidic urine. Patients receiving ciprotloxacin should be well 
hydrated and alkalinity of the urine should be avoided. It should, however, be noted that the 
activity of ciprotloxacin is significantly reduced in acid media. 

Epileptic Patients 

Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure 
threshold. Ciproxin should be used with caution in epileptics and in patients who have 
suffered from previous CNS disorders (e.g., lowered convulsion threshold, previous history of 
convulsion, reduced cerebral blood flow, altered brain structure or stroke). Ciproxin should 
only be used where the benefits of treatment exceed the risks, since these patients are 
endangered because of possible central nervous system adverse effects. Cases of status 
epilepticus have been reported. If seizures occur, Ciproxin should be discontinued. 
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Elderly Patients 

Ciproxin should be used with caution in the elderly after taking into account the severity of 
the illness and the creatinine clearance (see DOSAGE AND ADMINISTRATION). 

Impaired Renal Function 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(see DOSAGE AND ADMINISTRATION). 

Use in Pregnancy 

Pregnancy Category B3 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 
and 0.3 times the maximum daily human dose based upon body surface area, respectively) 
and IV doses of up to 30 mg/kg and have revealed no evidence of impaired fertility or harm 
to the fetus due to ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 
1.2 times the maximum daily human dose based upon body surface area, respectively) 
produced gastrointestinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion, intra-uterine deaths and fetal retardation, but no teratogenicity was 
observed at either dose. After intravenous administration, at doses up to 20 mg/kg, no 
maternal toxicity was produced in the rabbit and no embryotoxicity or teratogenicity was 
observed. There are, however, no adequate and well-controlled studies in pregnant women. 
Like other drugs in its class, ciprofloxacin causes arthropathy in immature animals. 

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to 
the fetus. (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adverse 
reactions in nursing infants from ciprofloxacin, a decision should be made to discontinue 
nursing or to avoid using the drug, taking into account the importance of the drug to the 
mother. 

Paediatric Use 

Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in 
inhalational anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and 
related drugs such as nalidixic acid and cinoxacin, can produce erosions of cartilage of 
weight-bearing joints and other signs of arthropathy in immature animals of various species. 
Long-term safety data, including effects on cartilage, following the administration of 
ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment 
indicates that administration of ciprofloxacin to paediatric patients is appropriate. For 
information regarding paediatric dosing in inhalational anthrax (post-exposure), see 
DOSAGE AND ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in 
inhalational anthrax (post-exposure) have not been established. 
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Mutagenicity 

Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug 
did not exhibit any cytogenetic effect. 

Carcinogenicity 

Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in 
males and females, respectively; 1.4 and 1.8 times the highest recommended human dose of 
1500 mg/day based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in 
males and females, respectively; 3.1 and 4.2 times the highest recommended human dose of 
1500 mg/day based upon body surface area) showed no evidence of carcinogenicity. 

Results from photo c~carcinogenicity testing indicate that ciprofloxacin does not reduce the 
time to appearance of UV-induced skin tumours as compared to vehicle control. Hairless 
(Skh-1) mice were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 
weeks while concurrently being administered ciprofloxacin. The time to development of the 
first skin tumours was 50 weeks in mice treated concomitantly with UVA and ciprofloxacin 
(mouse dose approximately equal to maximum recommended human dose based upon 
mg/m2), as opposed to 34 weeks when animals were treated with both UVA and vehicle. The 
times to development of skin tumours ranged from 16-32 weeks in mice treated 
concomitantly with UVA and other quinolones. In this model, mice treated with ciprofloxacin 
alone did not develop skin or systemic tumours. There are no data from similar models using 
pigmented mice and/or fully haired mice. The clinical significance of these findings to 
humans is unknown. 

Effects on ability to drive and use machines 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the 
ability to drive or operate machinery. This is even more applicable when the drug is taken in 
conjunction with alcohol. 

Effect on laboratory tests 

Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. culture test by 
suppression of mycobacterial growth, causing false negative results in specimens from 
patients currently taking ciprofloxacin. 

INTERACTIONS WITH OTHER MEDICINES 

Drugs known to prolong QT interval 

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

Theophylline 

Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline and prolongation of its elimination half-life. This can lead to 
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theophylline-induced side effects; in very rare cases these side effects can be life threatening 
or fatal. If concomitant use cannot be avoided, the plasma levels of theophyll ine should be 
monitored and appropriate dosage adjustments should be made. 

Omeprazole 

Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of Cmax 
and AUC of ciprotloxacin. 

Probenecid 

Co-administration of probenecid with ciprotloxacin results in a 50% reduction in the 
ciprofloxacin renal clearance and a 50% increase in its AUC, without altering the peak 
concentration, time to peak and half-life of elimination. 

Anticoagulants 

Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives. When these products are administered 
concomitantly, prothrombin time or other suitable coagulation tests should be closely 
monitored. 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. 

Cyclosporin 

Some quinolones, including ciprofloxacin, have been associated with transient elevations of 
serum creatinine in patients receiving cyclosporin concomitantly. Therefore, it is frequently 
(twice a week) necessary to control the serum creatinine concentrations in these patients. 

Metoclopramide 

Metoclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to 
reach maximum plasma concentrations. No effect was seen on the bioavailability of 
ci profloxaci n. 

Oral antldiabetic agents 

Hypoglycaemia has been reported when Ciproxin and oral antidiabetic agents, mainly 
sulfonylureas (e.g. glibenclamide, glimepiride), where co-administered, presumably by 
intensifying the action of the oral antidiabetic agent. 

NSAIDs 

Animal studies have shown that the combination of very high doses of fluoroquinolones 
(gyrase inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic 
acid) can provoke convulsions. 

Other xanthine derivatives 

On concurrent administration of Ciproxin and caffeine or pentoxifylline (oxpentifylline) 
containing products, raised serum concentrations of these xanthine derivatives were 
reported. Quinolones may reduce the clearance of caffeine and prolong its plasma half-life, 
and therefore may enhance the effects of caffeine. 
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Phenytoin 

Altered (decreased or increased) serum levels of phenytoin were observed in patients 
receiving ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control 
associated with decreased phenytoin levels, and to prevent phenytoin overdose-related 
adverse effects when Ciproxin is discontinued in patients receiving both agents, monitoring 
of phenytoin therapy, including phenytoin serum concentration measurements, is 
recommended during and shortly after co-administration of Ciproxin with phenytoin. 

Methotrexate 

Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might 
increase the risk of methotrexate associated toxic reactions. Therefore, patients under 
methotrexate therapy should be carefully monitored when concomitant Ciproxin therapy is 
indicated. 

Chelation complex formation 

The simultaneous administration of Ciproxin and multivalent cation-containing medicinal 
products and mineral supplements (e.g. calcium, magnesium, aluminium, iron), polymeric 
phosphate binders (e.g. sevelamer, lanthanum carbonate), sucralfate or antacids, and highly 
buffered drugs (e.g. antiretrovirals) containing magnesium, aluminium or calcium reduce the 
absorption of ciprofloxacin. Consequently, Ciproxin should be administered either 1-2 hours 
before or at least 4 hours after these preparations. 

Tizanidine 

Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and 
sedative effect. Tizanidine must not be administered together with Ciproxin (see also 
CONTRAINDICATONS). 

Duloxetine 

In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors 
of the CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and 
Cmax of duloxetine. Although no clinical data are available on a possible interaction with 
ciprofloxacin, similar effects can be expected upon concomitant administration. 

Ropinirole 

In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a 
moderate inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of 
ropinirole of 60% and 84%, respectively. Although ropinirole treatment was well tolerated, 
case reports suggest that a possible interaction with ciprofloxacin associated with side 
effects may occur upon concomitant administration. Ropinirole-related side effects should be 
monitored during and shortly after co-administration with Ciproxin; dose adjustment is 
recommended if necessary. 

Lidocaine 

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

Clozapine 

Following concomitant administration of 250 mg Ciproxin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31 %, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during 
and shortly after co-administration w ith Ciproxin are advised. 

Sildenafll 

Cmax and AUC of sildenafil were increased approximately twofold in healthy subjects after an 
oral dose of 50 mg given concomitantly with 500 mg Ciproxin. Therefore, caution should be 
used prescribing Ciproxin concomitantly with sildenafil taking into consideration the risks and 
the benefits. 

Agomelatine 

In clinical studies. it was demonstrated that fluvoxamine. as a strong inhibitor of the CYP450 
1A2 isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large 
increase in agomelatine exposure. Although no clinical data are available, ciprofloxacin is a 
moderate inhibitor of CYP450 1A2 and similar effect can be expected upon concomitant 
administration. Therefore concurrent use of ciprofloxacin with agomelatine is not 
recommended (see PRECAUTIONS, Cytochrome P450). 

Zolpldem 

Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is 
not recommended. 

ADVERSE EFFECTS 

Adverse drug reactions (ADRs) based on all clinical studies with ciprofloxacin (oral. 
parenteral) sorted by CIOMS Ill categories offreQuency are listed below (overall n = 51721 . 
data lock point: 15 May 2005). 

Common Uncommon Rare Very rare 
~1% to <10% ~ .1%to< 1% ~0.01% to <0.1% <0.01% 
Infections and Infestations 

Mycotic Antibiotic associated 
superinfections colitis (very rarely 

with possible fatal 
outcome) 

Blood and Lymphatic System Disorders 
Eosinophilia Leukopenia Haemolytic anaemia 

Anaemia Agranulocytosis 
Neutropenia Pancytopenia (life-
Leukocytosis threatening) 
Thrombocytopenia Bone marrow depression 
Thrombocytaemia (life-threatenina) 
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Common Uncommon Rare Very rare 
~1% to <10% ~.1% to< 1% ~0.01% to <0.1% <0.01% 
Immune Svstem Disorders 

Allergic reaction Anaphylactic reaction 
Allergic oedema / Anaphylactic shock (life-
angioedema threatening) 

Serum sickness-like 
reaction 

Metabolism and Nutrition Disorders 
Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 
Psycho motor Confusion and Psychotic reactions 
hyperactivity / disorientation (potentially culminating in 
agitation Anxiety reaction self-injurious behaviour, 

Abnormal dreams such as suicidal ideations / 
Depression thoughts and attempted or 
(potentially completed suicide) 
culminating in self-
injurious behaviour, 
such as suicidal 
ideations / thoughts 
and attempted or 
completed suicide) 
Hallucinations 

Nervous System Disorders 
Headache Par- and Migraine 
Di=iness Dysaesthesia Disturbed coordination 
Sleep disorders Hypoaesthesia Smell disorders 
Taste disorders Tremor Hyperesthesia 

Seizures lntracranial hypertension 
(including status (pseudotumour cerebri) 
epilepticus) 
Vertiao 

Eve Disorders 
Visual disturbances Visual color distortions 

Ear and Labyrinth Disorders 
Tinnitus Hearing impaired 
Hearina loss 

Cardiac Disorders 
Tachycardia 

Vascular Disorders 
Vasodilatation Vasculitis 
Hypotension 
Syncope 

Respiratory, Thoracic and Mediastinal Disorders 
Dyspnoea (including 
asthmatic condition) 
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Common Uncommon Rare Very rare 
~1% to <10% ~.1% to< 1% ~0.01% to <0.1% <0.01% 
Gastrointestinal Disorders 
Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal 

and abdominal 
pains 
Dyspepsia 
Flatulence 

Heoato-biliarv Disorders 
Increase in Hepatic impairment Liver necrosis (very rarely 
transaminases Jaundice progressing to life-
Increased Hepatitis (non threatening hepatic failure) 
bilirubin infective) 

Skin and Subcutaneous Tissue Disorders 
Rash Photosensitivity Petechiae 
Pruritus reactions Erythema multiforme 
Urticaria Blistering Erythema nodosum 

Stevens-Johnson syndrome 
(potentially life-threatening) 
Toxic epidermal necrolysis 
(potentially life-threatening) 

Musculoskeletal. Connective Tissue and Bone Disorders 
Arthralgia Myalgia Muscular weakness 

Arthritis Tendonitis 
Increased muscle Tendon rupture 
tone and cramping (predominantly Achilles 

tendon) 
E:xacerbat.ion of symptoms 
of mvasthenia oravis 

Renal and Urinary Disorders 
Renal Renal failure 
impairment Haematuria 

Crystalluria 
Tubulointerstitial 
nephritis 

General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions ( only Fever hidrosis) 
intravenous 
administration) 
Investigations 

Increase in Abnormal 
blood alkaline prothrombin level 
phosphatase Increased amylase 

Note: The incidence of arthropathy (arthralgia, arthritis). mentioned above. refers to data 
collected in studies with adults. In children. arthropathy is reported to occur commonly. 
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ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency could 
not be estimated are listed below: 

Blood and Lymphatic System Pancytopenia 
Disorders (life-threatening) 

Bone marrow depression 

(life-th reateni nq) 

Immune System Disorders Serum sickness-like reaction 
Anaphvlactic shock (life-threatenina) 

Nervous System Disorders Hyperaesthesia 
lntracranial hypertension 

Peripheral neuropathv and polvneuropathv 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 

Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-threatening 
hepatic failure) 

Skin and Subcutaneous Erythema nodosum 
Tissue Disorders Stevens-Johnson syndrome (potentially life-threatening) 

Toxic epidermal necrolysis (potentially life-threatening) 
Acute qeneralised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective Exacerbation of symptoms of myasthenia gravis 
Tissue and Bone Disorders 

General Disorders and Gait disturbance 
Administration Site 
Conditions 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antaqonists) 

* These events were reported during the postmarketing period and were observed 
predominantly among patients with further risk factors for QT prolongation (see 
PRECAUTIONS). 

In isolated instances, some serious adverse drug reactions may be long-lasting (> 30 days) 
and disabling; such as tendonitis, tendon rupture, musculoskeletal disorders, and other 
reactions affecting the nervous system including psychiatric disorders and disturbance of 
senses. 

The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment: 

Common: Vomiting, Transient increase in transaminases, Rash 

Uncommon: Thrombocytopenia, Thrombocytaemia, Confusion and disorientation, 
Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances, Hearing loss, Tachycardia, Vasodilatation, 
Hvpotension, Transient hepatic impairment, Jaundice, Renal failure, 
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Oedema 

Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 

DOSAGE AND ADMINISTRATION 

Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients 
with complicated infections caused by organisms not highly susceptible, such as 
Enterococcus faecalis, 500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given 
every 12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatitis - 250 to 500mg every 12 hours. 

lnhalational anthrax (post-exposure) - for adults, the recommended dose is 500 mg every 
12 hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to 
exceed 500 mg per dose), every 12 hours. Drug administration should begin as soon as 
possible after suspected or confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the 
severity and nature of the infection, the susceptibility of the causative organism, the integrity 
of the patient's host-defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative 
organisms, the use of higher doses should be considered in patients with Gram-positive 
infections. In such cases 8 hour1y administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin 
should be continued for at least 2 days after the signs and symptoms of infection have 
disappeared. The usual duration is 7 to 14 days; however for severe and complicated 
infections more prolonged therapy may be required. Bone and joint infections may require 
treatment for 4 to 6 weeks or longer. Gastrointestinal infections (infectious diarrhoea) need 
treatment for only 5 days. Chronic bacterial prostatitis should be treated for 14 to 28 days. 

lnhalational anthrax (post exposure) should be treated for 60 days. Drug administration 
should begin as soon as possible after suspected or confirmed exposure. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage 
should be performed in conjunction with antimicrobial therapy. 
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Missed dose 

If a dose is missed, it should be taken as soon as the patient remembers and then treatment 
should be continued as prescribed. Double doses should not be taken to compensate for a 
missed dose. 

Impaired Renal Function 

Dosage adjustments: for patients with creatinine clearance between 31-60 mUmin/1.73m2, 

the maximum daily dose should be 1000 mg/day for oral administration. For creatinine 
clearance equal or less than 30 mUmin/1 .73m2, the maximum daily dose should be 500 
mg/day for oral administration. 

When only data for serum creatinine are available, the following formula (Cockcroft's 
equation) may be used to estimate creatinine clearance. 

Men: Creatinine clearance (mL/min) 
Weight(kg)x(140-age) x0.0SSS 

72 x serumcreatinine( mmol/L) 

Women: 0.85 x the value calculated for men. 

OVERDOSAGE 

In the event of acute, excessive oral overdosage, reversible renal toxicity has been reported 
in some cases. Therefore, apart from routine emergency measures, 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 reduce 
the absorption of ciprofloxacin in overdoses. 

Only a small quantity of ciprofloxacin (<10%) is eliminated from the body after haemodialysis 
or peritoneal dialysis. 

Contact Poisons Information Centre on 13 11 26 for advice on management. 

PRESENTATION AND STORAGE CONDITIONS 

Ciproxin 250 - Biconvex, white film-coated tablet round tablet 11 mm in diameter containing 
250 mg ciprofloxacin, the top scored and marked with "CIP" on one half of the score and 
"250" on the other half and the Bayer cross on bottom. Blister packs of 2 and 14 tablets. 

Ciproxin 500 - Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the other side separated by 
a score across the width of the tablet and "BAYER" on bottom. Blister packs of 14. 

Ciproxin 750 - Biconvex, 22mm x 8mm oblong, white film-coated tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. Blister packs of 14. 

NAME AND ADDRESS OF THE SPONSOR 

BAYER AUSTRALIA LTD 
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AUSTRALIAN PRODUCT INFORMATION 
CIPROXIN® (ciprofloxacin) tablets 

Ciproxin® PI VX1.0; CCDS 20 Page 1 of 20 

1 NAME OF THE MEDICINE 
Ciprofloxacin 

2 QUALITATIVE AND QUANTITATIVE COMPOSITION 
Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral administration. 
Ciproxin 250 contains 250mg of active, Ciproxin 500 contains 500mg of active, and Ciproxin 750 
contains 750mg of active. 

For the full list of excipients, see Section 6.1 LIST OF EXCIPIENTS. 

3 PHARMACEUTICAL FORM 
Ciproxin 250 – Biconvex, white film-coated tablet round tablet 11mm in diameter containing 250 mg 
ciprofloxacin, the top scored and marked with "CIP” on one half of the score and “250" on the other 
half and the Bayer cross on bottom. 

Ciproxin 500 – Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the other side separated by a score 
across the width of the tablet and "BAYER" on bottom. 

Ciproxin 750 – Biconvex, 22mm x 8mm oblong, white film-coated tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. 

4 CLINICAL PARTICULARS 

4.1 THERAPEUTIC INDICATIONS 
Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

Inhalational anthrax (post-exposure): To reduce the incidence or progression of disease following 
exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations achieved in humans 
serve as a surrogate endpoint reasonably likely to predict clinical benefit and provide the basis for 
this indication. 

Note: 

1. Typhoid and Paratyphoid infections and infections due to multi-resistant Staphylococcus
aureus are excluded from the above due to insufficient data.
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2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not be 
the drug of choice in cases with Gram-positive infections, such as pneumonia due to Streptococcus 
pneumoniae. 

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence localising 
infection to the prostate  

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the clinical 
condition. Therapy with Ciproxin may be initiated before results of these tests are known; once 
results become available, appropriate therapy should be continued. 

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram-negative 
and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as accompanying 
aetiologic agents, additional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of antibacterial 
agents. 

4.2 DOSE AND METHOD OF ADMINISTRATION 
Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients with 
complicated infections caused by organisms not highly susceptible, such as Enterococcus faecalis, 
500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given every 
12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatitis - 250 to 500mg every 12 hours. 

Inhalational anthrax (post-exposure) – for adults, the recommended dose is 500 mg every 12 
hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to exceed 500 mg 
per dose), every 12 hours. Drug administration should begin as soon as possible after suspected or 
confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the severity and 
nature of the infection, the susceptibility of the causative organism, the integrity of the patient's host-
defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative organisms, the 
use of higher doses should be considered in patients with Gram-positive infections. In such cases 
8 hourly administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin should be 
continued for at least 2 days after the signs and symptoms of infection have disappeared.  The usual 
duration is 7 to 14 days; however for severe and complicated infections more prolonged therapy 
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may be required. Bone and joint infections may require treatment for 4 to 6 weeks or longer. 
Gastrointestinal infections (infectious diarrhoea) need treatment for only 5 days. Chronic bacterial 
prostatitis should be treated for 14 to 28 days. 

Inhalational anthrax (post exposure) should be treated for 60 days. Drug administration should begin 
as soon as possible after suspected or confirmed exposure. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage should 
be performed in conjunction with antimicrobial therapy. 

Missed dose 

If a dose is missed, it should be taken anytime but not later than 6 hours prior to the next scheduled 
dose. If less than 6 hours remain before the next dose, the missed dose should not be taken and 
treatment should be continued as prescribed with the next scheduled dose. Double doses should 
not be taken to compensate for a missed dose. 

Impaired Renal Function 

Dosage adjustments: for patients with creatinine clearance between 31-60 mL/min/1.73m2, the 
maximum daily dose should be 1000 mg/day for oral administration. For creatinine clearance equal 
or less than 30 mL/min/1.73m2, the maximum daily dose should be 500 mg/day for oral 
administration. 

When only data for serum creatinine are available, the following formula (Cockcroft's equation) may 
be used to estimate creatinine clearance. 

Men:   =(mL/min) clearance Creatinine 0885.0 
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight x  

Women:   0.85 x the value calculated for men. 

 

4.3 CONTRAINDICATIONS 
• A history of hypersensitivity to ciprofloxacin or other quinolones, including nalidixic acid, or 

any of the excipients. 

• Concurrent administration of ciprofloxacin and tizanidine (see Section 4.5 INTERACTIONS 
WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS). 

 

4.4 SPECIAL WARNINGS AND PRECAUTIONS FOR USE 
Fluoroquinolones, including ciprofloxacin, have been associated with disabling and 
potentially persistent adverse reactions involving different body systems that have 
occurred together in the same patient. These include, but are not limited to, serious 
adverse reactions involving the nervous system (see CNS effects and Psychiatric 
reactions) and musculoskeletal system (see Tendonitis and tendon rupture). 
 
Streptococcus pneumoniae infections 
Ciprofloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 
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Cardiac disorders 
Ciprofloxacin is associated with cases of QT prolongation (see Section 4.8 ADVERSE EFFECTS 
(UNDESIRABLE EFFECTS)). In general, elderly patients may be more susceptible to drug-
associated effects on the QT interval. Women may also be more sensitive to QT proglongation 
medicine compared to men as they tend to have a longer baseline QTc interval. Precaution should 
be taken when using ciprofloxacin with concomitant drugs that can result in prolongation with the 
QT interval (e.g. class IA or III antiarrhythmics, tricyclic antidepressants, macrolides, 
antipsychotics) (See  Section 4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER 
FORMS OF INTERACTIONS) or in patients with risk factors for QT prolongation or torsade de 
pointes (e.g. congenital long QT syndrome, uncorrected electrolyte imbalance such as 
hypokalaemia or hypomagnesaemia and cardiac disease such as heart failure, myocardial 
infarction, or bradycardia). 

Antibiotic-associated Colitis 
Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be considered 
in patients who develop diarrhoea.  

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics including 
ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary cause. The 
severity of the colitis may range from mild to life threatening. It is important to consider this 
diagnosis in patients who develop diarrhoea or colitis in association with antibiotic use (this may 
occur up to several weeks after cessation of antibiotic therapy). Mild cases usually respond to drug 
discontinuation alone. However, in moderate to severe cases appropriate therapy such as oral 
antibacterial agents effective against Clostridium difficile should be considered. Fluids, electrolytes 
and protein replacement should be provided when indicated. 

Drugs which delay peristalsis, e.g., opiates and diphenoxylate with atropine (Lomotil), may 
prolong and/or worsen the condition and should not be used. 

Myasthenia gravis 
Ciproxin should be used with caution in patients with myasthenia gravis because symptoms can 
be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation of myasthenia 
gravis, a physician should be consulted. 

Tendonitis and tendon rupture 
Tendonitis and tendon rupture (predominantly Achilles tendon), sometimes bilateral, that required 
surgical repair or resulted in prolonged disability have been reported with Ciproxin (ciprofloxacin) 
and other quinolones.  This may occur even within the first 48 hours of treatment, and cases 
occurring up to several months after completion of therapy have been reported.  The risk of 
tendinopathy may be increased in elderly patients, during strenuous physical activity, in patients 
treated concomitantly with corticosteroids, in patients with renal impairment and in patients with 
solid organ transplants. Ciprofloxacin should be used with caution in patients with a history of 
tendon disorders related to quinolone treatment.  At any sign of tendonitis (e.g. painful swelling, 
inflammation), the affected extremity should be kept at rest, any inappropriate physical exercise 
should be avoided, a physician should be consulted and the antibiotic treatment should be 
discontinued. 

Superinfections 
As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result in 
overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition is 
essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 
Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion of 
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Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of the 
drug. 

Anaphylactoid Reactions 
In some instances, hypersensitivity and allergic reactions may occur following a single dose, a 
physician should be informed immediately. 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have been 
reported in patients receiving quinolones (including ciprofloxacin). In these cases Ciproxin should 
be discontinued and appropriate medical treatment given. 

Phototoxicity 
Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  Nalidixic 
acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce photosensitivity 
reactions. Patients taking ciprofloxacin should avoid direct exposure to sunlight. Therapy should 
be discontinued if photosensitisation occurs. 

CNS Effects 
As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation which 
may lead to transient tremor, restlessness, light-headedness, confusion, and very rarely to 
hallucinations or convulsive seizures. In some instances, CNS reactions may occur even after the 
first administration of fluoroquinolones, including ciprofloxacin.  

Psychiatric reactions 
Fluoroquinolones, including ciprofloxacin, have been associated with an increased risk of 
psychiatric adverse reactions including: toxic psychosis, psychotic reactions progressing to 
suicidal ideations/thoughts, hallucinations or paranoia; depression, or self-injurious behaviour such 
as attempted or completed suicide; anxiety, agitation, or nervousness; confusion, delirium, 
disorientation, or disturbances in attention; insomnia or nightmares; memory impairment. These 
reactions may occur following the first dose. Advise patients receiving ciprofloxacin to inform their 
healthcare provider immediately if these reactions occur, discontinue the drug and institute 
appropriate care. 

Peripheral neuropathy 
Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, hypoaesthesias, 
dysaesthesias, or weakness have been reported in patients receiving fluoroquinolones including 
ciprofloxacin. Ciproxin should be discontinued in patients experiencing symptoms of neuropathy, 
including pain, burning, tingling, numbness, and/or weakness in order to prevent the development 
of an irreversible condition (see Section 4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS)). 
Vision disorders 
If vision becomes impaired or any effects on the eyes are experienced, an eye specialist should be 
consulted immediately (see Section 4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS)). 
Cytochrome P450 
Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be taken 
when other drugs are administered concomitantly which are metabolised via the same enzymatic 
pathway (e.g., theophylline, methylxantines, caffeine, duloxetine, clozapine, olanzapine, ropinirole, 
agomelatine). Increased plasma concentrations associated with drug specific side effects may be 
observed due to inhibition of their metabolic clearance by ciprofloxacin (See also Section 4.5 
INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS). 
Dysglycaemia 
 
As with all fluoroquinolones, disturbances in blood glucose, including both hypoglycaemia and 
hyperglycaemia have been reported with Ciproxin. In Ciproxin-treated patients, dysglycaemia 
occured predominantly in elderly diabetic patients receiving concomitant treatment with an oral 
hypoglycaemic agent (eg sulfonylurea) or with insulin. Cases of hypoglycaemic coma have been 

1.3.1.2 Ciproxin tab PI - annotated 1.3.1.2 Pg. 5

Document 6



 
Ciproxin® PI VX1.0; CCDS 20  Page 6 of 20 
 

reported. In diabetic patients, careful monitoring of blood glucose is recommended (see Section 
4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS)). 
 
Aortic aneurysm and dissection 
 
Epidemiologic studies report an increased risk of aortic aneurysm and dissection after intake of 
fluoroquinolones, particularly in the older population. Therefore, fluoroquinolones should only be 
used after careful benefit-risk assessment and after consideration of other therapeutic options in 
patients with positive family history of aneurysm disease, or in patients diagnosed with pre-existing 
aortic aneurysm and/or dissection, or in the presence of other risk factors or conditions 
predisposing for aortic aneurysm and dissection (e.g. Marfan syndrome, vascular Ehlers-Danlos 
syndrome, Takayasu arteritis, giant cell arteritis, Behcet’s disease, hypertension, known 
atherosclerosis). In case of sudden abdominal, chest or back pain, patients should be advised to 
immediately consult a physician in an emergency department. 
 
Crystalluria 
The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  
Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high doses of 
the drug, but also in some patients receiving standard therapeutic doses. Crystalluria seems to 
occur under alkaline conditions of the urine and is less likely in non-vegetarians who usually have 
an acidic urine. Patients receiving ciprofloxacin should be well hydrated and alkalinity of the urine 
should be avoided.  It should, however, be noted that the activity of ciprofloxacin is significantly 
reduced in acid media. 

Epileptic Patients 
Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure threshold. 
Ciproxin should be used with caution in epileptics and in patients who have suffered from previous 
CNS disorders (e.g., lowered convulsion threshold, previous history of convulsion, reduced 
cerebral blood flow, altered brain structure or stroke). Ciproxin should only be used where the 
benefits of treatment exceed the risks, since these patients are endangered because of possible 
central nervous system adverse effects. Cases of status epilepticus have been reported. If 
seizures occur, Ciproxin should be discontinued. 

Use in Hepatic Impairment 
Cases of hepatic necrosis and life-threatening hepatic failure have been reported with ciprofloxacin. 
In the event of any signs and symptoms of hepatic disease (such as anorexia, jaundice, dark urine, 
pruritus, or tender abdomen), treatment should be discontinued (see Section 4.8 ADVERSE 
EFFECTS (UNDESIRABLE EFFECTS)). There can be temporary increase in transaminases, 
alkaline phosphatase, or cholestatic jaundice, especially in patients with previous liver damage, who 
are treated with ciprofloxacin. 

 

Use in Renal Impairment 
Alteration of the dosage regimen is necessary for patients with impairment of renal function (see 
Section 4.2 DOSE AND METHOD OF ADMINISTRATION). 

 

Use in the Elderly 
Ciproxin should be used with caution in the elderly after taking into account the severity of the illness 
and the creatinine clearance (see Section 4.2 DOSE AND METHOD OF ADMINISTRATION). 

 

1.3.1.2 Ciproxin tab PI - annotated 1.3.1.2 Pg. 6

Document 6



 
Ciproxin® PI VX1.0; CCDS 20  Page 7 of 20 
 

Paediatric Use 
Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in inhalational 
anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and related drugs such 
as nalidixic acid and cinoxacin, can produce erosions of cartilage of weight-bearing joints and other 
signs of arthropathy in immature animals of various species. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment indicates that 
administration of ciprofloxacin to paediatric patients is appropriate.  For information regarding 
paediatric dosing in inhalational anthrax (post-exposure), see Section 4.2 DOSE AND METHOD 
OF ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in inhalational 
anthrax (post-exposure) have not been established. 

Effects on Laboratory Tests 
Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. culture test by suppression 
of mycobacterial growth, causing false negative results in specimens from patients currently taking 
ciprofloxacin. 

4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF 
INTERACTIONS 

 

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

Theophylline 
Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline and prolongation of its elimination half-life. This can lead to 
theophylline-induced side effects; in very rare cases these side effects can be life threatening or 
fatal. If concomitant use cannot be avoided, the plasma levels of theophylline should be monitored 
and appropriate dosage adjustments should be made. 

Omeprazole 
Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of Cmax and 
AUC of ciprofloxacin. 

Probenecid  
Co-administration of probenecid with ciprofloxacin results in a 50% reduction in the ciprofloxacin 
renal clearance and a 50% increase in its AUC, without altering the peak concentration, time to peak 
and half-life of elimination. 

Anticoagulants 
Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives. When these products are administered concomitantly, 
prothrombin time or other suitable coagulation tests should be closely monitored. 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. 
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Cyclosporin 
Some quinolones, including ciprofloxacin, have been associated with transient elevations of serum 
creatinine in patients receiving cyclosporin concomitantly. Therefore, it is frequently (twice a week) 
necessary to control the serum creatinine concentrations in these patients. 

Metoclopramide 
Metoclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to reach 
maximum plasma concentrations. No effect was seen on the bioavailability of ciprofloxacin. 

Oral antidiabetic agents 
Hypoglycaemia has been reported when Ciproxin and oral antidiabetic agents, mainly sulfonylureas 
(e.g. glibenclamide, glimepiride), where co-administered, presumably by intensifying the action of 
the oral antidiabetic agent. 

NSAIDs 
Animal studies have shown that the combination of very high doses of fluoroquinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) can 
provoke convulsions. 

Other xanthine derivatives 
On concurrent administration of Ciproxin and caffeine or pentoxifylline (oxpentifylline) containing 
products, raised serum concentrations of these xanthine derivatives were reported. Quinolones may 
reduce the clearance of caffeine and prolong its plasma half-life, and therefore may enhance the 
effects of caffeine. 

Phenytoin 
Altered (decreased or increased) serum levels of phenytoin were observed in patients receiving 
ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control associated with 
decreased phenytoin levels, and to prevent phenytoin overdose-related adverse effects when 
Ciproxin is discontinued in patients receiving both agents, monitoring of phenytoin therapy, including 
phenytoin serum concentration measurements, is recommended during and shortly after co-
administration of Ciproxin with phenytoin. 

Methotrexate 
Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might increase the 
risk of methotrexate associated toxic reactions. Therefore, patients under methotrexate therapy 
should be carefully monitored when concomitant Ciproxin therapy is indicated. 

Chelation complex formation 
The simultaneous administration of Ciproxin and multivalent cation-containing medicinal products 
and mineral supplements (e.g. calcium, magnesium, aluminium, iron), polymeric phosphate binders 
(e.g. sevelamer, lanthanum carbonate), sucralfate or antacids, and highly buffered drugs (e.g. 
antiretrovirals) containing magnesium, aluminium or calcium reduce the absorption of ciprofloxacin. 
Consequently, Ciproxin should be administered either 1-2 hours before or at least 4 hours after 
these preparations. 

Tizanidine 
Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and sedative 
effect. Tizanidine must not be administered together with Ciproxin (see also Section 4.3 
CONTRAINDICATONS). 
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Duloxetine 
In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors of the 
CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and Cmax of 
duloxetine. Although no clinical data are available on a possible interaction with ciprofloxacin, similar 
effects can be expected upon concomitant administration. 

Ropinirole 
In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a moderate 
inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of ropinirole of 60% 
and 84%, respectively. Although ropinirole treatment was well tolerated, case reports suggest that 
a possible interaction with ciprofloxacin associated with side effects may occur upon concomitant 
administration. Ropinirole-related side effects should be monitored during and shortly after co-
administration with Ciproxin; dose adjustment is recommended if necessary. 

Lidocaine 
It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 
Following concomitant administration of 250 mg Ciproxin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31%, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during and 
shortly after co-administration with Ciproxin are advised. 

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

Agomelatine  
In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 1A2 
isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large increase in 
agomelatine exposure. Although no clinical data are available, ciprofloxacin is a moderate inhibitor 
of CYP450 1A2 and similar effect can be expected upon concomitant administration. Therefore 
concurrent use of ciprofloxacin with agomelatine is not recommended (see Section 4.4 SPECIAL 
WARNINGS AND PRECAUTIONS FOR USE, Cytochrome P450). 

Zolpidem 
Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is not 
recommended. 

Levothyroxine 
Oral ciprofloxacin may decrease the absorption of levothyroxine. An interval of 6 hours between the 
administration of the two medications is recommended. 

 

4.6 FERTILITY, PREGNANCY AND LACTATION 
Effects on Fertility 
See Use in Pregnancy 
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Use in Pregnancy 

Pregnancy Category 83 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 and 0.3 
times the maximum daily human dose based upon body surface area, respectively) and IV doses of 
up to 30 mg/kg and have revealed no evidence of impaired fertil ity or harm to the fetus due to 
ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 1.2 times the maximum 
daily human dose based upon body surface area, respectively) produced gastrointestinal 
disturbances resulting in maternal weight loss and an increased incidence of abortion, intra-uterine 
deaths and fetal retardation, but no teratogenicity was observed at either dose. After intravenous 
administration, at doses up to 20 mg/kg, no maternal toxicity was produced in the rabbit and no 
embryotoxicity or teratogenicity was observed. There are, however, no adequate and well-controlled 
studies in pregnant women. Like other drugs in its class, ciprofloxacin causes arthropathy in 
immature animals. 

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to the 
fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adverse reactions in 
nursing infants from ciprofloxacin, a decision should be made to discontinue nursing or to avoid 
using the drug, taking into account the importance of the drug to the mother. 

4. 7 EFFECTS ON ABILITY TO DRIVE AND USE MACHINES 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the ability to 
drive or operate machinery. This is even more applicable when the drug is taken in conjunction with 
alcohol. 

4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS) 

Table 1: Adverse drug reactions (ADRs) based on all clin ical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Ill categories of frequency are listed below (overall n = 51721, data 
lock point: 15 May 2005). 

Common Uncommon Rare Very rare 
~1% to <10% ~0.1% to< 1% ~0.01% to <0.1% <0.01% 
Infections and Infestations 

Mycotic Antibiotic associated 
superinfections colitis (very rarely with 

possible fatal 
outcome) 

Blood and Lymphatic System Disorders 
Eosinophilia Leukopenia Haemolytic anaemia 

Anaemia Agranulocytosis 
Neutropenia Pancytopenia (life-
Leukocytosis threatening) 
Throm bocytopenia Bone marrow depression 
Thrombocvtaemia (life-threatening) 
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Common Uncommon Rare Very rare 
;;::1% to <10% ;;::0.1 % to< 1% ;;::0.01 % to <0.1 % <0.01% 
Immune Svstem Disorders 

Allergic reaction Anaphylactic reaction 
Allergic oedema I Anaphylactic shock (life-
angioedema threatening) 

Serum sickness-like reaction 
Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 
Psychomotor Confusion and Psychotic reactions 
hyperactivity I disorientation (potentially culminating in 
agitation Anxiety reaction self-injurious behaviour, 

Abnormal dreams such as suicidal ideations / 
Depression thoughts and attempted or 
(potentially completed suicide) 
culminating in self-
injurious behaviour, 
such as suicidal 
ideations I thoughts 
and attempted or 
completed suicide) 
Hallucinations 

Nervous Svstem Disorders 
Headache Par- and Migraine 
Dizziness Dysaesthesia Disturbed coordination 
Sleep disorders Hypoaesthesia Smell disorders 
Taste disorders Tremor Hyperesthesia 

Seizures lntracranial hypertension 
(including status (pseudotumour cerebri) 
epilepticus) 
Vertigo 

Eye Disorders 
Visual disturbances Visual color distortions 

Ear and Labvrinth Disorders 
Tinnitus Hearing impaired 
Hearina loss 

Cardiac Disorders 
Tachvcardia 

Vascular Disorders 
Vasodilatation Vasculit is 
Hypotension 
Syncope 

Resoiratorv Thoracic and Mediastinal Disorders 
Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 
Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal 

and abdominal 
pains 
Dyspepsia 
Flatulence 
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Common Uncommon Rare Very rare 
;;::1% to <10% ;;::0.1 % to< 1% ;;::0.01 % to <0.1 % <0.01% 
Heoato-bil iarv Disorders 

Increase in Hepatic impairment Liver necrosis (very rarely 
transaminases Jaundice progressing to life-
Increased Hepatitis (non threatening hepatic failure) 
bilirubin infective) 

Skin and Subcutaneous Tissue Disorders 
Rash Photosensitivity Petechiae 
Pruritus reactions Erythema multiforme 
Urticaria Blistering Erythema nodosum 

Stevens-Johnson syndrome 
(potentially life-threatening) 
Toxic epidermal necrolysis 
(potentially life-threatening) 

Musculoskeletal, Connective Tissue and Bone Disorders 
Arthralgia Myalgia Muscular weakness 

Arthritis Tendonitis 
Increased muscle Tendon rupture 
tone and cramping (predominantly Achilles 

tendon) 
Exacerbation of symptoms 
of mvasthenia gravis 

Renal and Urinarv Disorders 
Renal Renal fai lure 
impairment Haematuria 

Crystalluria 
Tubulointerstit ial 
nephritis 

General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions (only Fever hidrosis) 
intravenous 
administration) 
Investigations 

Increase in Abnormal 
blood alkaline prothrombin level 
phosphatase Increased amvlase 

Note: The incidence of arthropathy (arthralgia, arthritis}, mentioned above, refers to data collected 
in studies with adults. In children, arthropathy is reported to occur commonly. 
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Table 2: ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency 
could not be estimated are listed below: 
 
Blood and Lymphatic System 
Disorders 

Pancytopenia  
(life-threatening) 
Bone marrow depression  
(life-threatening) 

Immune System Disorders Serum sickness-like reaction 
Anaphylactic shock (life-threatening) 

Nervous System Disorders Hyperaesthesia 
Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-threatening 
hepatic failure) 

Skin and Subcutaneous 
Tissue Disorders 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective 
Tissue and Bone Disorders 
 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 
Administration Site 
Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

* These events were reported during the postmarketing period and were observed predominantly 
among patients with further risk factors for QT prolongation (see Section 4.4 SPECIAL 
WARNINGS AND PRECAUTIONS FOR USE). 

In isolated instances, some serious adverse drug reactions may be long-lasting (> 30 days) and 
disabling; such as tendonitis, tendon rupture, musculoskeletal disorders, and other reactions 
affecting the nervous system including psychiatric disorders and disturbance of senses. 
 

Table 3: The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment: 

Common: Vomiting, Transient increase in transaminases, Rash 
Uncommon: Thrombocytopenia, Thrombocytaemia, Confusion and disorientation, 

Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances, Hearing loss, Tachycardia, Vasodilatation, 
Hypotension, Transient hepatic impairment, Jaundice, Renal failure, 
Oedema 

Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 
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Reporting Suspected Adverse Effects 
Reporting suspected adverse reactions after registration 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 at www.tga.gov.au/reporting-
problems. 
 

4.9 OVERDOSE 
In the event of acute, excessive oral overdosage, reversible renal toxicity has been reported in some 
cases. Therefore, apart from routine emergency measures, 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 reduce the absorption of ciprofloxacin in 
overdoses. 

Only a small quantity of ciprofloxacin (<10%) is eliminated from the body after haemodialysis or 
peritoneal dialysis. 

For information on the management of overdose, contact the Poisons Information Centre on 131126. 

5 PHARMACOLOGICAL PROPERTIES 

5.1 PHARMACODYNAMIC PROPERTIES 
Mechanism of Action 
Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with the 
enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in vitro. 

Gram-Negative: 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella oxytoca); 
Enterobacter species; Citrobacter species; Salmonella species; Shigella species; Proteus 
mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly Proteus rettgeri); 
Morganella morganii (formerly Proteus morganii); Serratia species* (including Serratia 
marcescens); Pseudomonas aeruginosa; Pseudomonas fluorescens; Campylobacter species; 
Haemophilus influenzae; Moraxella (Branhamella) catarrhalis. 

Gram-Positive: * 

Staphylococcus aureus (including methicillin-susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis. 

*Note:  

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram-negative 
organisms. 

2. Most strains of Streptococci are only moderately susceptible to ciprofloxacin. Clinical 
studies have shown the drug to be effective for urinary tract infections caused by 
Enterococcus faecalis; however failures and reinfections have been observed with 
prostatitis. Although bronchial infections caused by Streptococcus pneumoniae and skin 
infections caused by Streptococcus pyogenes have been shown to respond to 
ciprofloxacin, it is not the drug of first choice in such infections, particularly Streptococcus 
pneumoniae infection of the lower respiratory tract. 
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3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas maltophilia 
are resistant to ciprofloxacin as are most anaerobic bacteria, including Bacteroides fragilis 
and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are generally 
resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma 
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and local 
information on resistance is desirable, particularly when treating severe infections. This information 
gives only an approximate guidance whether microorganisms will be susceptible for ciprofloxacin 
or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use of 
serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be reduced 
by up to 100-fold in acidic urine. The inoculum size has little effect when tested in vitro.  The 
minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal inhibitory 
concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to ciprofloxacin 
may develop during the course of a treatment, particularly in a significant proportion of 
Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, and in 
Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such as 
beta-lactams and aminoglycosides. However, organisms which are resistant to other quinolone 
agents (e.g., nalidixic acid, cinoxacin, etc.) are usually less sensitive to ciprofloxacin. 

In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial agents, 
particularly beta-lactams, the combination behaves either in an indifferent or additive manner.  
Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the clinical 
condition. Therapy with Ciproxin may be initiated before results of these tests are known; once 
results become available, appropriate therapy should be continued. 
Disc Susceptibility Test 
Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used following a 
regularly, updated recognised and standardised method (e.g. NCCLS). Standardised susceptibility 
test procedures require the use of laboratory control micro-organisms to control the technical 
aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the antimicrobial 
compound in the blood reaches the concentrations usually achievable. A report of “intermediate” 
indicates that the result should be considered equivocal, and if the micro-organism is not fully 
susceptible to alternative, clinically feasible drugs, the test should be repeated. This category 
implies possible clinical applicability in body sites where the drug is physiologically concentrated or 
in situations where high dosage of drug can be used. This category also provides a buffer zone, 
which prevents small-uncontrolled technical factors from causing major discrepancies in 
interpretation. A report of “Resistant” indicates that the pathogen is not likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable; other therapy 
should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 
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Clinical Trials 
No data available. For further information, see Section 5.1 Pharmacodynamic properties. 
 

5.2 PHARMACOKINETIC PROPERTIES  
Absorption 
Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral administration. 
The absolute bioavailability is approximately 70% with no substantial loss by first pass metabolism. 
Co-administration of ciprofloxacin with food appears to lower peak serum levels and delay the 
absorption of ciprofloxacin, resulting in peak concentrations closer to 2 hours after dosing rather 
than 1 hour. The overall absorption, however, is not substantially affected.  Absorption also appears 
to be greatly reduced by prior administration of antacids. 

 

Distribution 
After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of ciprofloxacin 
to serum proteins is 20 to 40%. Serum concentrations increase in a dose-proportional manner and 
were, after multiple doses, as shown below: 

_____________________________________ 
 Maximum 
 Serum Area Under 
Dose Concentration Curve (AUC) 
(mg) (µg/mL) (µg•hr/mL) 
_____________________________________ 
250 1.4 5.4 
500 2.6 10.6 
750 3.4 15.0 
_____________________________________ 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean concentrations 
12 hours after dosing with 250, 500 or 750 mg are 0.1, 0.2 and 0.4 µg/mL respectively. 

 

Metabolism 
Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine which 
together account for approximately 15% of an oral dose. The metabolites have less antimicrobial 
activity than unchanged ciprofloxacin. 

 

Excretion 
The serum elimination half-life in subjects with normal renal function is approximately 4 hours.  
Approximately 40 to 50% of an orally administered dose is excreted in the urine as unchanged drug. 
During the first 2 hours after an oral dose of 250 mg, the urine concentration of ciprofloxacin usually 
exceeds 200 µg/mL. Eight to 12 hours after the same dose, urine levels are approximately 30 µg/mL. 
Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The renal 
clearance of ciprofloxacin is approximately 18 L/h which exceeds the normal glomerular filtration 
rate of 7.2 L/h. Thus, active tubular secretion would seem to play a significant role in its elimination. 
In patients with creatinine clearance between 21-40 mL/min, the half-life of ciprofloxacin is only 
slightly prolonged. Dosage adjustments are usually not required in such cases. However, in patients 
with severe renal impairment, with creatinine clearance less than 20 mL/min, the half life of 
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ciprofloxacin is nearly doubled and dosage adjustment is necessary (see Section 4.2 DOSE AND 
METHOD OF ADMINISTRATION). 

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum concentrations after 
oral dosing, only a small amount of the dose administered is recovered from the bile. Approximately 
20 to 35% of an oral dose is recovered from the faeces within 5 days after dosing. 

Inhalational anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see Section 4.2 
DOSE AND METHOD OF ADMINISTRATION). Ciprofloxacin pharmacokinetics have been 
evaluated in various human populations. The mean peak serum concentration achieved at steady 
state in human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at steady 
state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients between 6 and 16 
years of age, the mean peak plasma concentration achieved is 8.3 µg/mL and trough concentrations 
range from 0.09 to 0.26 µg/mL, following two 30-minute intravenous infusions of 10 mg/kg 
administered 12 hours apart. After the second intravenous infusion patients switched to 15 mg/kg 
orally every 12 hours achieve a mean peak concentration of 3.6 µg/mL after the initial oral dose. 
Long-term safety data, including effects on cartilage, following the administration of ciprofloxacin to 
paediatric patients are limited. (For additional information, see Section 4.4 SPECIAL WARNINGS 
AND PRECAUTIONS FOR USE, Paediatric Use.) Ciprofloxacin serum concentrations achieved in 
humans serve as a surrogate endpoint reasonably likely to predict clinical benefit and provide the 
basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 11 LD50 
(~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal inhibitory 
concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 0.08 µg/mL. In the 
animals studied, mean serum concentrations of ciprofloxacin achieved at expected Tmax (1 hour 
post-dose) following oral dosing to steady state ranged from 0.98 to 1.69 µg/mL. Mean steady state 
trough concentrations at 12 hours post-dose ranged from 0.12 to 0.19 µg/mL. Mortality due to 
anthrax for animals that received a 30-day regimen of oral ciprofloxacin beginning 24 hours post-
exposure was significantly lower (1/9), compared to the placebo group (9/10) [p= 0.001]. The one 
ciprofloxacin-treated animal that died of anthrax did so following the 30-day drug administration 
period. 

 

5.3 PRECLINICAL SAFETY DATA 
Genotoxicity 
Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug did not 
exhibit any cytogenetic effect. 

Carcinogenicity 
Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in males and 
females, respectively; 1.4 and 1.8 times the highest recommended human dose of 1500 mg/day 
based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in males and females, 
respectively; 3.1 and 4.2 times the highest recommended human dose of 1500 mg/day based upon 
body surface area) showed no evidence of carcinogenicity. 
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Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the time to 
appearance of UV-induced skin tumours as compared to vehicle control.  Hairless (Skh-1) mice 
were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 weeks while 
concurrently being administered ciprofloxacin. The time to development of the first skin tumours was 
50 weeks in mice treated concomitantly with UVA and ciprofloxacin (mouse dose approximately 
equal to maximum recommended human dose based upon mg/m2), as opposed to 34 weeks when 
animals were treated with both UVA and vehicle. The times to development of skin tumours ranged 
from 16-32 weeks in mice treated concomitantly with UVA and other quinolones. In this model, mice 
treated with ciprofloxacin alone did not develop skin or systemic tumours. There are no data from 
similar models using pigmented mice and/or fully haired mice.  The clinical significance of these 
findings to humans is unknown. 

 

6. PHARMACEUTICAL PARTICULARS 

6.1 LIST OF EXCIPIENTS 
Ciproxin tablets also contain the following excipients: microcrystalline cellulose, maize starch, 
colloidal anhydrous silica, crospovidone, magnesium stearate, hypromellose, macrogol 4000, 
titanium dioxide. 

6.2 INCOMPATIBILITIES 
Incompatibilities were either not assessed or not identified as part of the registration of this medicine. 
 

6.3 SHELF LIFE 
In Australia, information on the shelf life can be found on the public summary of the Australian 
Register of Therapeutic Goods (ARTG). The expiry date can be found on the packaging. 

6.4 SPECIAL PRECAUTIONS FOR STORAGE 
Store below 25oC 

6.5 NATURE AND CONTENTS OF CONTAINER 
Container type: PVC/PVDC/Al, PP/Al, Al/Al 
Pack sizes: 
Ciproxin 250 – Blister packs of 2 and 14 tablets. 
Ciproxin 500 – Blister packs of 2, 4, 14 and 60 tablets. 
Ciproxin 750 – Blister packs of 14 and 60 tablets. 
 
Some strengths, pack sizes and/or pack types may not be marketed. 

6.6 SPECIAL PRECAUTIONS FOR DISPOSAL 
In Australia, any unused medicine or waste material should be disposed of by taking it to your local 
pharmacy. 
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6.7 PHYSICOCHEMICAL PROPERTIES 
Chemical Structure 

 
CAS Number 
86393-32-0 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. 

Molecular formula C17H18FN3O3.HCl.H2O 

Molecular weight 385.8 

Appearance faintly yellowish to yellow crystalline substance 
 

7 MEDICINE SCHEDULE (POISONS STANDARD) 
S4 (Prescription Only Medicine) 

8 SPONSOR 
Bayer Australia Limited 
ABN 22 000 138 714 
875 Pacific Highway, Pymble NSW 2073 
www.bayer.com.au 
 

9 DATE OF FIRST APPROVAL 
2 March 1992 

10 DATE OF REVISION 
9 March 2021TBC 

Summary Table of Changes 

Section 
Changed Summary of New Information 

All  PI reformat 

4.2 Dose and 
method of 
administration 

Update of PI in case of missed dose  

4.5 Addition of drug interaction information with Levothyroxine 
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AUSTRALIAN PRODUCT INFORMATION 
CIPROXIN® (ciprofloxacin) tablets 
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1 NAME OF THE MEDICINE 
Ciprofloxacin 

2 QUALITATIVE AND QUANTITATIVE COMPOSITION 
Ciproxin is available as 250 mg, 500 mg and 750 mg film-coated tablets for oral administration. 
Ciproxin 250 contains 250mg of active, Ciproxin 500 contains 500mg of active, and Ciproxin 750 
contains 750mg of active. 

For the full list of excipients, see Section 6.1 LIST OF EXCIPIENTS. 

3 PHARMACEUTICAL FORM 
Ciproxin 250 – Biconvex, white film-coated tablet round tablet 11mm in diameter containing 250 mg 
ciprofloxacin, the top scored and marked with "CIP” on one half of the score and “250" on the other 
half and the Bayer cross on bottom. 

Ciproxin 500 – Biconvex, oblong 18mm x 8mm, white film-coated tablet containing 500 mg 
ciprofloxacin, the top scored and marked with "CIP and 500" on the other side separated by a score 
across the width of the tablet and "BAYER" on bottom. 

Ciproxin 750 – Biconvex, 22mm x 8mm oblong, white film-coated tablet containing 750 mg 
ciprofloxacin, and marked with "CIP 750" on top and "BAYER" on bottom. 

4 CLINICAL PARTICULARS 

4.1 THERAPEUTIC INDICATIONS 
Ciproxin is indicated for the treatment of infections caused by susceptible organisms in the 
conditions listed below: 

Urinary tract infections 

Gonorrhoeal urethritis and cervicitis 

Gastroenteritis 

Bronchial Infections 

Skin and skin structure infections 

Bone and joint infections 

Chronic bacterial prostatitis of mild to moderate severity 

Inhalational anthrax (post-exposure): To reduce the incidence or progression of disease following 
exposure to aerosolized Bacillus anthracis. Ciprofloxacin serum concentrations achieved in humans 
serve as a surrogate endpoint reasonably likely to predict clinical benefit and provide the basis for 
this indication. 

Note: 

1. Typhoid and Paratyphoid infections and infections due to multi-resistant Staphylococcus
aureus are excluded from the above due to insufficient data.
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2. Because Gram-positive organisms are generally less sensitive to ciprofloxacin, it may not be 
the drug of choice in cases with Gram-positive infections, such as pneumonia due to Streptococcus 
pneumoniae. 

3. Chronic bacterial prostatitis should be demonstrated by microbiological evidence localising 
infection to the prostate  

Strains of Neisseria gonorrhoea resistant to ciprofloxacin have been reported in Australia. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the clinical 
condition. Therapy with Ciproxin may be initiated before results of these tests are known; once 
results become available, appropriate therapy should be continued. 

Ciproxin is suitable to treat mixed infections caused by susceptible strains of both Gram-negative 
and Gram-positive aerobic bacteria. If anaerobic organisms are suspected as accompanying 
aetiologic agents, additional therapy should be considered. 

Consideration should be given to available official guidance on the appropriate use of antibacterial 
agents. 

4.2 DOSE AND METHOD OF ADMINISTRATION 
Urinary tract infections - The usual adult dosage is 250 mg every 12 hours. For patients with 
complicated infections caused by organisms not highly susceptible, such as Enterococcus faecalis, 
500 mg may be administered every 12 hours. 

Bronchial infections, skin and skin structure infections - The usual dose is 500 mg every 
12 hours. For more severe or complicated infections, a dosage of 750 mg may be given every 
12 hours. 

Bone and joint infections - 750 mg every 12 hours. 

Gastroenteritis (infectious diarrhoea) - 500 mg every 12 hours. 

Acute, uncomplicated gonorrhoeal urethritis - A single dose of 250 mg. 

Chronic bacterial prostatitis - 250 to 500mg every 12 hours. 

Inhalational anthrax (post-exposure) – for adults, the recommended dose is 500 mg every 12 
hours. For paediatric patients, the recommended dose is 15 mg/kg per dose (not to exceed 500 mg 
per dose), every 12 hours. Drug administration should begin as soon as possible after suspected or 
confirmed exposure. 

The determination of dosage for any particular patient must take into consideration the severity and 
nature of the infection, the susceptibility of the causative organism, the integrity of the patient's host-
defence mechanisms, and the status of renal function. 

Because Gram-positive organisms are generally less sensitive than Gram-negative organisms, the 
use of higher doses should be considered in patients with Gram-positive infections. In such cases 
8 hourly administration of 500 mg ciprofloxacin may be preferable. 

Duration 

The duration of treatment depends upon the severity of infection. Generally ciprofloxacin should be 
continued for at least 2 days after the signs and symptoms of infection have disappeared.  The usual 
duration is 7 to 14 days; however for severe and complicated infections more prolonged therapy 
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may be required. Bone and joint infections may require treatment for 4 to 6 weeks or longer. 
Gastrointestinal infections (infectious diarrhoea) need treatment for only 5 days. Chronic bacterial 
prostatitis should be treated for 14 to 28 days. 

Inhalational anthrax (post exposure) should be treated for 60 days. Drug administration should begin 
as soon as possible after suspected or confirmed exposure. 

In certain deep-seated infections involving abscess formation, appropriate surgical drainage should 
be performed in conjunction with antimicrobial therapy. 

Missed dose 

If a dose is missed, it should be taken anytime but not later than 6 hours prior to the next scheduled 
dose. If less than 6 hours remain before the next dose, the missed dose should not be taken and 
treatment should be continued as prescribed with the next scheduled dose. Double doses should 
not be taken to compensate for a missed dose. 

Impaired Renal Function 

Dosage adjustments: for patients with creatinine clearance between 31-60 mL/min/1.73m2, the 
maximum daily dose should be 1000 mg/day for oral administration. For creatinine clearance equal 
or less than 30 mL/min/1.73m2, the maximum daily dose should be 500 mg/day for oral 
administration. 

When only data for serum creatinine are available, the following formula (Cockcroft's equation) may 
be used to estimate creatinine clearance. 

Men: =(mL/min) clearance Creatinine 0885.0 
(mmol/L) creatinine serum x 72

age) - (140 x (kg)Weight x

Women: 0.85 x the value calculated for men. 

4.3 CONTRAINDICATIONS 
• A history of hypersensitivity to ciprofloxacin or other quinolones, including nalidixic acid, or

any of the excipients.

• Concurrent administration of ciprofloxacin and tizanidine (see Section 4.5 INTERACTIONS
WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS).

4.4 SPECIAL WARNINGS AND PRECAUTIONS FOR USE 
Fluoroquinolones, including ciprofloxacin, have been associated with disabling and 
potentially persistent adverse reactions involving different body systems that have 
occurred together in the same patient. These include, but are not limited to, serious 
adverse reactions involving the nervous system (see CNS effects and Psychiatric 
reactions) and musculoskeletal system (see Tendonitis and tendon rupture). 

Streptococcus pneumoniae infections 
Ciprofloxacin is not recommended for treatment of pneumococcal infections due to inadequate 
efficacy against Streptococcus pneumoniae. 
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Cardiac disorders 
Ciprofloxacin is associated with cases of QT prolongation (see Section 4.8 ADVERSE EFFECTS 
(UNDESIRABLE EFFECTS)). In general, elderly patients may be more susceptible to drug-
associated effects on the QT interval. Women may also be more sensitive to QT prolongation 
medicine compared to men as they tend to have a longer baseline QTc interval. Precaution should 
be taken when using ciprofloxacin with concomitant drugs that can result in prolongation with the 
QT interval (e.g. class IA or III antiarrhythmics, tricyclic antidepressants, macrolides, 
antipsychotics) (See  Section 4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER 
FORMS OF INTERACTIONS) or in patients with risk factors for QT prolongation or torsade de 
pointes (e.g. congenital long QT syndrome, uncorrected electrolyte imbalance such as 
hypokalaemia or hypomagnesaemia and cardiac disease such as heart failure, myocardial 
infarction, or bradycardia). 

Antibiotic-associated Colitis 
Antibiotic-associated colitis has been rarely reported with ciprofloxacin, but it should be considered 
in patients who develop diarrhoea.  

Antibiotic associated pseudomembranous colitis has been reported with many antibiotics including 
ciprofloxacin. A toxin produced by Clostridium difficile appears to be the primary cause. The 
severity of the colitis may range from mild to life threatening. It is important to consider this 
diagnosis in patients who develop diarrhoea or colitis in association with antibiotic use (this may 
occur up to several weeks after cessation of antibiotic therapy). Mild cases usually respond to drug 
discontinuation alone. However, in moderate to severe cases appropriate therapy such as oral 
antibacterial agents effective against Clostridium difficile should be considered. Fluids, electrolytes 
and protein replacement should be provided when indicated. 

Drugs which delay peristalsis, e.g., opiates and diphenoxylate with atropine (Lomotil), may 
prolong and/or worsen the condition and should not be used. 

Myasthenia gravis 
Ciproxin should be used with caution in patients with myasthenia gravis because symptoms can 
be exacerbated. Therefore, at any clinical sign or symptom of an exacerbation of myasthenia 
gravis, a physician should be consulted. 

Tendonitis and tendon rupture 
Tendonitis and tendon rupture (predominantly Achilles tendon), sometimes bilateral, that required 
surgical repair or resulted in prolonged disability have been reported with Ciproxin (ciprofloxacin) 
and other quinolones.  This may occur even within the first 48 hours of treatment, and cases 
occurring up to several months after completion of therapy have been reported.  The risk of 
tendinopathy may be increased in elderly patients, during strenuous physical activity, in patients 
treated concomitantly with corticosteroids, in patients with renal impairment and in patients with 
solid organ transplants. Ciprofloxacin should be used with caution in patients with a history of 
tendon disorders related to quinolone treatment.  At any sign of tendonitis (e.g. painful swelling, 
inflammation), the affected extremity should be kept at rest, any inappropriate physical exercise 
should be avoided, a physician should be consulted and the antibiotic treatment should be 
discontinued. 

Superinfections 
As with other broad spectrum antimicrobial agents, prolonged use of ciprofloxacin may result in 
overgrowth of non-susceptible organisms. Repeated evaluation of the patient's condition is 
essential. If superinfection occurs during therapy, appropriate measures should be taken. 

Pseudomonas aeruginosa Infections in Cystic Fibrosis 
Although clinical improvement has been observed in patients with respiratory exacerbation of 
cystic fibrosis associated with Pseudomonas aeruginosa, bacterial eradication is usually not 
achieved. Resistance to ciprofloxacin has been shown to develop in a significant proportion of 
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Pseudomonas aeruginosa infections in cystic fibrosis patients following a single course of the 
drug. 

Anaphylactoid Reactions 
In some instances, hypersensitivity and allergic reactions may occur following a single dose, a 
physician should be informed immediately. 

Serious, and occasionally fatal, anaphylactoid reactions, some following the first dose, have been 
reported in patients receiving quinolones (including ciprofloxacin). In these cases Ciproxin should 
be discontinued and appropriate medical treatment given. 

Phototoxicity 
Ciprofloxacin has been shown to be phototoxic in a number of in vitro and in vivo studies.  Nalidixic 
acid, the prototype quinolone antibiotic and other quinolone antibiotics, produce photosensitivity 
reactions. Patients taking ciprofloxacin should avoid direct exposure to sunlight. Therapy should 
be discontinued if photosensitisation occurs. 

CNS Effects 
As with other quinolones, ciprofloxacin may cause central nervous system (CNS) stimulation which 
may lead to transient tremor, restlessness, light-headedness, confusion, and very rarely to 
hallucinations or convulsive seizures. In some instances, CNS reactions may occur even after the 
first administration of fluoroquinolones, including ciprofloxacin.  

Psychiatric reactions 
Fluoroquinolones, including ciprofloxacin, have been associated with an increased risk of 
psychiatric adverse reactions including: toxic psychosis, psychotic reactions progressing to 
suicidal ideations/thoughts, hallucinations or paranoia; depression, or self-injurious behaviour such 
as attempted or completed suicide; anxiety, agitation, or nervousness; confusion, delirium, 
disorientation, or disturbances in attention; insomnia or nightmares; memory impairment. These 
reactions may occur following the first dose. Advise patients receiving ciprofloxacin to inform their 
healthcare provider immediately if these reactions occur, discontinue the drug and institute 
appropriate care. 

Peripheral neuropathy 
Cases of sensory or sensorimotor polyneuropathy resulting in paraesthesias, hypoaesthesias, 
dysaesthesias, or weakness have been reported in patients receiving fluoroquinolones including 
ciprofloxacin. Ciproxin should be discontinued in patients experiencing symptoms of neuropathy, 
including pain, burning, tingling, numbness, and/or weakness in order to prevent the development 
of an irreversible condition (see Section 4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS)). 
Vision disorders 
If vision becomes impaired or any effects on the eyes are experienced, an eye specialist should be 
consulted immediately (see Section 4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS)). 
Cytochrome P450 
Ciprofloxacin is known to be a moderate inhibitor of the CYP 450 1A2 enzymes. Care should be taken 
when other drugs are administered concomitantly which are metabolised via the same enzymatic 
pathway (e.g., theophylline, methylxantines, caffeine, duloxetine, clozapine, olanzapine, ropinirole, 
agomelatine). Increased plasma concentrations associated with drug specific side effects may be 
observed due to inhibition of their metabolic clearance by ciprofloxacin (See also Section 4.5 
INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS). 
Dysglycaemia 

As with all fluoroquinolones, disturbances in blood glucose, including both hypoglycaemia and 
hyperglycaemia have been reported with Ciproxin. In Ciproxin-treated patients, dysglycaemia 
occured predominantly in elderly diabetic patients receiving concomitant treatment with an oral 
hypoglycaemic agent (eg sulfonylurea) or with insulin. Cases of hypoglycaemic coma have been 
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reported. In diabetic patients, careful monitoring of blood glucose is recommended (see Section 
4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS)). 

Aortic aneurysm and dissection 

Epidemiologic studies report an increased risk of aortic aneurysm and dissection after intake of 
fluoroquinolones, particularly in the older population. Therefore, fluoroquinolones should only be 
used after careful benefit-risk assessment and after consideration of other therapeutic options in 
patients with positive family history of aneurysm disease, or in patients diagnosed with pre-existing 
aortic aneurysm and/or dissection, or in the presence of other risk factors or conditions 
predisposing for aortic aneurysm and dissection (e.g. Marfan syndrome, vascular Ehlers-Danlos 
syndrome, Takayasu arteritis, giant cell arteritis, Behcet’s disease, hypertension, known 
atherosclerosis). In case of sudden abdominal, chest or back pain, patients should be advised to 
immediately consult a physician in an emergency department. 

Crystalluria 
The solubility of ciprofloxacin is pH dependent and is greatly reduced between pH 5 and 9.  
Crystals of ciprofloxacin have been observed in the urine of laboratory animals given high doses of 
the drug, but also in some patients receiving standard therapeutic doses. Crystalluria seems to 
occur under alkaline conditions of the urine and is less likely in non-vegetarians who usually have 
an acidic urine. Patients receiving ciprofloxacin should be well hydrated and alkalinity of the urine 
should be avoided.  It should, however, be noted that the activity of ciprofloxacin is significantly 
reduced in acid media. 

Epileptic Patients 
Ciprofloxacin, like other fluoroquinolones, is known to trigger seizures or lower seizure threshold. 
Ciproxin should be used with caution in epileptics and in patients who have suffered from previous 
CNS disorders (e.g., lowered convulsion threshold, previous history of convulsion, reduced 
cerebral blood flow, altered brain structure or stroke). Ciproxin should only be used where the 
benefits of treatment exceed the risks, since these patients are endangered because of possible 
central nervous system adverse effects. Cases of status epilepticus have been reported. If 
seizures occur, Ciproxin should be discontinued. 

Use in Hepatic Impairment 
Cases of hepatic necrosis and life-threatening hepatic failure have been reported with ciprofloxacin. 
In the event of any signs and symptoms of hepatic disease (such as anorexia, jaundice, dark urine, 
pruritus, or tender abdomen), treatment should be discontinued (see Section 4.8 ADVERSE 
EFFECTS (UNDESIRABLE EFFECTS)). There can be temporary increase in transaminases, 
alkaline phosphatase, or cholestatic jaundice, especially in patients with previous liver damage, who 
are treated with ciprofloxacin. 

Use in Renal Impairment 
Alteration of the dosage regimen is necessary for patients with impairment of renal function (see 
Section 4.2 DOSE AND METHOD OF ADMINISTRATION). 

Use in the Elderly 
Ciproxin should be used with caution in the elderly after taking into account the severity of the illness 
and the creatinine clearance (see Section 4.2 DOSE AND METHOD OF ADMINISTRATION). 
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Paediatric Use 
Ciprofloxacin is not recommended for use in pre-pubertal children, except for use in inhalational 
anthrax (post-exposure). Toxicological studies have shown that ciprofloxacin and related drugs such 
as nalidixic acid and cinoxacin, can produce erosions of cartilage of weight-bearing joints and other 
signs of arthropathy in immature animals of various species. Long-term safety data, including effects 
on cartilage, following the administration of ciprofloxacin to paediatric patients are limited. 

For the indication of inhalational anthrax (post-exposure), the risk-benefit assessment indicates that 
administration of ciprofloxacin to paediatric patients is appropriate.  For information regarding 
paediatric dosing in inhalational anthrax (post-exposure), see Section 4.2 DOSE AND METHOD 
OF ADMINISTRATION. 

The safety and effectiveness of ciprofloxacin in pre-pubertal children except for use in inhalational 
anthrax (post-exposure) have not been established. 

Effects on Laboratory Tests 
Ciprofloxacin in vitro potency may interfere with the Mycobacterium spp. culture test by suppression 
of mycobacterial growth, causing false negative results in specimens from patients currently taking 
ciprofloxacin. 

4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF 
INTERACTIONS 

 

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

Theophylline 
Concurrent administration of ciprofloxacin with theophylline may lead to elevated plasma 
concentrations of theophylline and prolongation of its elimination half-life. This can lead to 
theophylline-induced side effects; in very rare cases these side effects can be life threatening or 
fatal. If concomitant use cannot be avoided, the plasma levels of theophylline should be monitored 
and appropriate dosage adjustments should be made. 

Omeprazole 
Concomitant administration of ciprofloxacin and omeprazole results in a slight reduction of Cmax and 
AUC of ciprofloxacin. 

Probenecid  
Co-administration of probenecid with ciprofloxacin results in a 50% reduction in the ciprofloxacin 
renal clearance and a 50% increase in its AUC, without altering the peak concentration, time to peak 
and half-life of elimination. 

Anticoagulants 
Quinolones, including ciprofloxacin, have been reported to enhance the effects of oral 
anticoagulants, warfarin or its derivatives. When these products are administered concomitantly, 
prothrombin time or other suitable coagulation tests should be closely monitored. 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. 
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Cyclosporin 
Some quinolones, including ciprofloxacin, have been associated with transient elevations of serum 
creatinine in patients receiving cyclosporin concomitantly. Therefore, it is frequently (twice a week) 
necessary to control the serum creatinine concentrations in these patients. 

Metoclopramide 
Metoclopramide accelerates the absorption of ciprofloxacin resulting in a shorter time to reach 
maximum plasma concentrations. No effect was seen on the bioavailability of ciprofloxacin. 

Oral antidiabetic agents 
Hypoglycaemia has been reported when Ciproxin and oral antidiabetic agents, mainly sulfonylureas 
(e.g. glibenclamide, glimepiride), where co-administered, presumably by intensifying the action of 
the oral antidiabetic agent. 

NSAIDs 
Animal studies have shown that the combination of very high doses of fluoroquinolones (gyrase 
inhibitors) and certain non-steroidal anti-inflammatory agents (but not acetylsalicylic acid) can 
provoke convulsions. 

Other xanthine derivatives 
On concurrent administration of Ciproxin and caffeine or pentoxifylline (oxpentifylline) containing 
products, raised serum concentrations of these xanthine derivatives were reported. Quinolones may 
reduce the clearance of caffeine and prolong its plasma half-life, and therefore may enhance the 
effects of caffeine. 

Phenytoin 
Altered (decreased or increased) serum levels of phenytoin were observed in patients receiving 
ciprofloxacin and phenytoin simultaneously. To avoid the loss of seizure control associated with 
decreased phenytoin levels, and to prevent phenytoin overdose-related adverse effects when 
Ciproxin is discontinued in patients receiving both agents, monitoring of phenytoin therapy, including 
phenytoin serum concentration measurements, is recommended during and shortly after co-
administration of Ciproxin with phenytoin. 

Methotrexate 
Renal tubular transport of methotrexate may be inhibited by concomitant administration of 
ciprofloxacin potentially leading to increased plasma levels of methotrexate. This might increase the 
risk of methotrexate associated toxic reactions. Therefore, patients under methotrexate therapy 
should be carefully monitored when concomitant Ciproxin therapy is indicated. 

Chelation complex formation 
The simultaneous administration of Ciproxin and multivalent cation-containing medicinal products 
and mineral supplements (e.g. calcium, magnesium, aluminium, iron), polymeric phosphate binders 
(e.g. sevelamer, lanthanum carbonate), sucralfate or antacids, and highly buffered drugs (e.g. 
antiretrovirals) containing magnesium, aluminium or calcium reduce the absorption of ciprofloxacin. 
Consequently, Ciproxin should be administered either 1-2 hours before or at least 4 hours after 
these preparations. 

Tizanidine 
Tizanidine serum concentrations increase with concomitant administration with ciprofloxacin. 
Associated with the increased serum concentrations was a potentiated hypotensive and sedative 
effect. Tizanidine must not be administered together with Ciproxin (see also Section 4.3 
CONTRAINDICATONS). 
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Duloxetine 
In clinical studies it was demonstrated that concurrent use of duloxetine with strong inhibitors of the 
CYP450 1A2 isoenzyme such as fluvoxamine, may result in an increase of AUC and Cmax of 
duloxetine. Although no clinical data are available on a possible interaction with ciprofloxacin, similar 
effects can be expected upon concomitant administration. 

Ropinirole 
In a clinical study it was shown that concomitant use of ropinirole with ciprofloxacin, a moderate 
inhibitor of the CYP450 1A2 isozyme, resulted in increases in the Cmax and AUC of ropinirole of 60% 
and 84%, respectively. Although ropinirole treatment was well tolerated, case reports suggest that 
a possible interaction with ciprofloxacin associated with side effects may occur upon concomitant 
administration. Ropinirole-related side effects should be monitored during and shortly after co-
administration with Ciproxin; dose adjustment is recommended if necessary. 

Lidocaine 
It was demonstrated in healthy subjects that concomitant use of lidocaine 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. 

Clozapine 
Following concomitant administration of 250 mg Ciproxin with clozapine for 7 days, serum 
concentrations of clozapine and N-desmethylclozapine were increased by 29% and 31%, 
respectively. Clinical surveillance and appropriate adjustment of clozapine dosage during and 
shortly after co-administration with Ciproxin are advised. 

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

Agomelatine  
In clinical studies, it was demonstrated that fluvoxamine, as a strong inhibitor of the CYP450 1A2 
isoenzyme, markedly inhibits the metabolism of agomelatine resulting in a large increase in 
agomelatine exposure. Although no clinical data are available, ciprofloxacin is a moderate inhibitor 
of CYP450 1A2 and similar effect can be expected upon concomitant administration. Therefore 
concurrent use of ciprofloxacin with agomelatine is not recommended (see Section 4.4 SPECIAL 
WARNINGS AND PRECAUTIONS FOR USE, Cytochrome P450). 

Zolpidem 
Co-administration of ciprofloxacin may increase blood levels of zolpidem, concurrent use is not 
recommended. 

Levothyroxine 
Oral ciprofloxacin may decrease the absorption of levothyroxine. An interval of 6 hours between the 
administration of the two medications is recommended. 

 

4.6 FERTILITY, PREGNANCY AND LACTATION 
Effects on Fertility 
See Use in Pregnancy 
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Use in Pregnancy 

Pregnancy Category 83 

Reproduction studies have been performed in rats and mice at doses up to 100 mg/kg (0.6 and 0.3 
times the maximum daily human dose based upon body surface area, respectively) and IV doses of 
up to 30 mg/kg and have revealed no evidence of impaired fertil ity or harm to the fetus due to 
ciprofloxacin. In rabbits, ciprofloxacin (30 and 100 mg/kg orally, 0.4 and 1.2 times the maximum 
daily human dose based upon body surface area, respectively) produced gastrointestinal 
disturbances resulting in maternal weight loss and an increased incidence of abortion, intra-uterine 
deaths and fetal retardation, but no teratogenicity was observed at either dose. After intravenous 
administration, at doses up to 20 mg/kg, no maternal toxicity was produced in the rabbit and no 
embryotoxicity or teratogenicity was observed. There are, however, no adequate and well-controlled 
studies in pregnant women. Like other drugs in its class, ciprofloxacin causes arthropathy in 
immature animals. 

Ciproxin should be used in pregnancy only if the potential benefit justifies the potential risk to the 
fetus (e.g. potential damage to articular cartilage in the immature fetal organism). 

Use in Lactation 

Ciprofloxacin is excreted in human milk. Because of the potential for serious adverse reactions in 
nursing infants from ciprofloxacin, a decision should be made to discontinue nursing or to avoid 
using the drug, taking into account the importance of the drug to the mother. 

4. 7 EFFECTS ON ABILITY TO DRIVE AND USE MACHINES 

Even when taken as prescribed, this drug can alter patients' responsiveness, impairing the ability to 
drive or operate machinery. This is even more applicable when the drug is taken in conjunction with 
alcohol. 

4.8 ADVERSE EFFECTS (UNDESIRABLE EFFECTS) 

Table 1: Adverse drug reactions (ADRs) based on all clin ical studies with ciprofloxacin (oral, 
parenteral) sorted by CIOMS Ill categories of frequency are listed below (overall n = 51721, data 
lock point: 15 May 2005). 

Common Uncommon Rare Very rare 
~1% to <10% ~0.1% to< 1% ~0.01% to <0.1% <0.01% 
Infections and Infestations 

Mycotic Antibiotic associated 
superinfections colitis (very rarely with 

possible fatal 
outcome) 

Blood and Lymphatic System Disorders 
Eosinophilia Leukopenia Haemolytic anaemia 

Anaemia Agranulocytosis 
Neutropenia Pancytopenia (life-
Leukocytosis threatening) 
Throm bocytopenia Bone marrow depression 
Thrombocvtaemia (life-threatening) 
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Common Uncommon Rare Very rare 
;;::1% to <10% ;;::0.1 % to< 1% ;;::0.01 % to <0.1 % <0.01% 
Immune Svstem Disorders 

Allergic reaction Anaphylactic reaction 
Allergic oedema I Anaphylactic shock (life-
angioedema threatening) 

Serum sickness-like reaction 
Metabolism and Nutrition Disorders 

Decreased Hyperglycaemia 
appetite and Hypoglycaemia 
food intake 

Psychiatric Disorders 
Psychomotor Confusion and Psychotic reactions 
hyperactivity I disorientation (potentially culminating in 
agitation Anxiety reaction self-injurious behaviour, 

Abnormal dreams such as suicidal ideations / 
Depression thoughts and attempted or 
(potentially completed suicide) 
culminating in self-
injurious behaviour, 
such as suicidal 
ideations I thoughts 
and attempted or 
completed suicide) 
Hallucinations 

Nervous Svstem Disorders 
Headache Par- and Migraine 
Dizziness Dysaesthesia Disturbed coordination 
Sleep disorders Hypoaesthesia Smell disorders 
Taste disorders Tremor Hyperesthesia 

Seizures lntracranial hypertension 
(including status (pseudotumour cerebri) 
epilepticus) 
Vertigo 

Eye Disorders 
Visual disturbances Visual color distortions 

Ear and Labvrinth Disorders 
Tinnitus Hearing impaired 
Hearina loss 

Cardiac Disorders 
Tachvcardia 

Vascular Disorders 
Vasodilatation Vasculit is 
Hypotension 
Syncope 

Resoiratorv Thoracic and Mediastinal Disorders 
Dyspnoea (including 
asthmatic condition) 

Gastrointestinal Disorders 
Nausea Vomiting Pancreatitis 
Diarrhoea Gastrointestinal 

and abdominal 
pains 
Dyspepsia 
Flatulence 
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Common Uncommon Rare Very rare 
;;::1% to <10% ;;::0.1 % to< 1% ;;::0.01 % to <0.1 % <0.01% 
Heoato-bil iarv Disorders 

Increase in Hepatic impairment Liver necrosis (very rarely 
transaminases Jaundice progressing to life-
Increased Hepatitis (non threatening hepatic failure) 
bilirubin infective) 

Skin and Subcutaneous Tissue Disorders 
Rash Photosensitivity Petechiae 
Pruritus reactions Erythema multiforme 
Urticaria Blistering Erythema nodosum 

Stevens-Johnson syndrome 
(potentially life-threatening) 
Toxic epidermal necrolysis 
(potentially life-threatening) 

Musculoskeletal, Connective Tissue and Bone Disorders 
Arthralgia Myalgia Muscular weakness 

Arthritis Tendonitis 
Increased muscle Tendon rupture 
tone and cramping (predominantly Achilles 

tendon) 
Exacerbation of symptoms 
of mvasthenia gravis 

Renal and Urinarv Disorders 
Renal Renal fai lure 
impairment Haematuria 

Crystalluria 
Tubulointerstit ial 
nephritis 

General Disorders and Administration Site Conditions 
Injection and Unspecific pain Oedema Gait disturbance 
infusion site Feeling unwell Sweating (hyper-
reactions (only Fever hidrosis) 
intravenous 
administration) 
Investigations 

Increase in Abnormal 
blood alkaline prothrombin level 
phosphatase Increased amvlase 

Note: The incidence of arthropathy (arthralgia, arthritis}, mentioned above, refers to data collected 
in studies with adults. In children, arthropathy is reported to occur commonly. 
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Table 2: ADRs derived from post marketing reports (status: 31 July 2005) for which a frequency 
could not be estimated are listed below: 
 
Blood and Lymphatic System 
Disorders 

Pancytopenia  
(life-threatening) 
Bone marrow depression  
(life-threatening) 

Immune System Disorders Serum sickness-like reaction 
Anaphylactic shock (life-threatening) 

Nervous System Disorders Hyperaesthesia 
Intracranial hypertension 
Peripheral neuropathy and polyneuropathy 

Cardiac Disorders QT prolongation 
Ventricular arrhythmia 
Torsades de pointes* 

Hepato-biliary Disorders Liver necrosis (very rarely progressing to life-threatening 
hepatic failure) 

Skin and Subcutaneous 
Tissue Disorders 

Erythema nodosum 
Stevens-Johnson syndrome (potentially life-threatening) 
Toxic epidermal necrolysis (potentially life-threatening) 
Acute generalised exanthematous pustulosis (AGEP) 

Musculoskeletal, Connective 
Tissue and Bone Disorders 
 

Exacerbation of symptoms of myasthenia gravis 

General Disorders and 
Administration Site 
Conditions 

Gait disturbance 

Investigations International Normalised Ratio (INR) increased (in 
patients treated with Vitamin K antagonists) 

* These events were reported during the postmarketing period and were observed predominantly 
among patients with further risk factors for QT prolongation (see Section 4.4 SPECIAL 
WARNINGS AND PRECAUTIONS FOR USE). 

In isolated instances, some serious adverse drug reactions may be long-lasting (> 30 days) and 
disabling; such as tendonitis, tendon rupture, musculoskeletal disorders, and other reactions 
affecting the nervous system including psychiatric disorders and disturbance of senses. 
 

Table 3: The following undesirable effects have a higher frequency category in the subgroups of 
patients receiving intravenous or sequential (intravenous to oral) treatment: 

Common: Vomiting, Transient increase in transaminases, Rash 
Uncommon: Thrombocytopenia, Thrombocytaemia, Confusion and disorientation, 

Hallucinations, Par- and dysaesthesia, Seizures, Vertigo, Visual 
disturbances, Hearing loss, Tachycardia, Vasodilatation, 
Hypotension, Transient hepatic impairment, Jaundice, Renal failure, 
Oedema 

Rare: Pancytopenia, Bone marrow depression, Anaphylactic shock, 
Psychotic reactions, Migraine, Smell disorders, Hearing impaired, 
Vasculitis, Pancreatitis, Liver necrosis, Petechiae, Tendon rupture 
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Reporting Suspected Adverse Effects 
Reporting suspected adverse reactions after registration 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 at www.tga.gov.au/reporting-
problems. 
 

4.9 OVERDOSE 
In the event of acute, excessive oral overdosage, reversible renal toxicity has been reported in some 
cases. Therefore, apart from routine emergency measures, 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 reduce the absorption of ciprofloxacin in 
overdoses. 

Only a small quantity of ciprofloxacin (<10%) is eliminated from the body after haemodialysis or 
peritoneal dialysis. 

For information on the management of overdose, contact the Poisons Information Centre on 131126. 

5 PHARMACOLOGICAL PROPERTIES 

5.1 PHARMACODYNAMIC PROPERTIES 
Mechanism of Action 
Ciprofloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
organisms. The bactericidal action of ciprofloxacin appears to result from interference with the 
enzyme, DNA gyrase. Ciprofloxacin is usually active against the following organisms in vitro. 

Gram-Negative: 

Escherichia coli; Klebsiella species (including Klebsiella pneumoniae and Klebsiella oxytoca); 
Enterobacter species; Citrobacter species; Salmonella species; Shigella species; Proteus 
mirabilis; Proteus vulgaris; Providencia stuartii; Providencia rettgeri (formerly Proteus rettgeri); 
Morganella morganii (formerly Proteus morganii); Serratia species* (including Serratia 
marcescens); Pseudomonas aeruginosa; Pseudomonas fluorescens; Campylobacter species; 
Haemophilus influenzae; Moraxella (Branhamella) catarrhalis. 

Gram-Positive: * 

Staphylococcus aureus (including methicillin-susceptible and methicillin-resistant strains); 
coagulase negative Staphylococcus species (including Staphylococcus epidermidis); 
Streptococcus pyogenes (group A); Streptococcus pneumoniae; Enterococcus faecalis. 

*Note:  

1. Gram-positive organisms are generally less sensitive to ciprofloxacin than Gram-negative 
organisms. 

2. Most strains of Streptococci are only moderately susceptible to ciprofloxacin. Clinical 
studies have shown the drug to be effective for urinary tract infections caused by 
Enterococcus faecalis; however failures and reinfections have been observed with 
prostatitis. Although bronchial infections caused by Streptococcus pneumoniae and skin 
infections caused by Streptococcus pyogenes have been shown to respond to 
ciprofloxacin, it is not the drug of first choice in such infections, particularly Streptococcus 
pneumoniae infection of the lower respiratory tract. 
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3. Most strains of Burkholderia cepacia and many strains of Stenotrophomonas maltophilia 
are resistant to ciprofloxacin as are most anaerobic bacteria, including Bacteroides fragilis 
and Clostridium difficile. 

4. Enterococcus faecium, Ureaplasma urealyticum and Nocardia asteroides are generally 
resistant. Ciprofloxacin is ineffective against Treponema pallidum. 

5. The in vitro MIC of several strains of Serratia approaches or exceeds the peak plasma 
concentrations with the recommended doses of ciprofloxacin. 

The prevalence of resistance may vary geographically and with time for selected species and local 
information on resistance is desirable, particularly when treating severe infections. This information 
gives only an approximate guidance whether microorganisms will be susceptible for ciprofloxacin 
or not. 

Ciprofloxacin has been shown to be active against Bacillus anthracis both in vitro and by use of 
serum levels as a surrogate marker. 

Ciprofloxacin is less active when tested at acidic pH and its antibacterial activity may be reduced 
by up to 100-fold in acidic urine. The inoculum size has little effect when tested in vitro.  The 
minimal bactericidal concentration (MBC) is generally 2 -8 times the minimal inhibitory 
concentration (MIC). 

Resistance to ciprofloxacin in vitro develops slowly (multiple-step mutation). Rapid one-step 
development of resistance has not been observed. However, in practice resistance to ciprofloxacin 
may develop during the course of a treatment, particularly in a significant proportion of 
Pseudomonas aeruginosa infections, especially in patients with cystic fibrosis, and in 
Staphylococcus aureus infections. 

Ciprofloxacin does not exhibit cross resistance with non-quinolone antibacterial agents such as 
beta-lactams and aminoglycosides. However, organisms which are resistant to other quinolone 
agents (e.g., nalidixic acid, cinoxacin, etc.) are usually less sensitive to ciprofloxacin. 

In vitro studies have shown that when ciprofloxacin is combined with other antimicrobial agents, 
particularly beta-lactams, the combination behaves either in an indifferent or additive manner.  
Synergism or antagonism have, however, been observed rarely. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
determine organism susceptibility to ciprofloxacin and after treatment as warranted by the clinical 
condition. Therapy with Ciproxin may be initiated before results of these tests are known; once 
results become available, appropriate therapy should be continued. 
Disc Susceptibility Test 
Dilution or infusion techniques-either quantitative (MIC) or breakpoint, should be used following a 
regularly, updated recognised and standardised method (e.g. NCCLS). Standardised susceptibility 
test procedures require the use of laboratory control micro-organisms to control the technical 
aspects of the laboratory procedures. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the antimicrobial 
compound in the blood reaches the concentrations usually achievable. A report of “intermediate” 
indicates that the result should be considered equivocal, and if the micro-organism is not fully 
susceptible to alternative, clinically feasible drugs, the test should be repeated. This category 
implies possible clinical applicability in body sites where the drug is physiologically concentrated or 
in situations where high dosage of drug can be used. This category also provides a buffer zone, 
which prevents small-uncontrolled technical factors from causing major discrepancies in 
interpretation. A report of “Resistant” indicates that the pathogen is not likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentrations usually achievable; other therapy 
should be selected. 

Note: The prevalence of resistance may vary geographically for selected species and local 
information on resistance is desirable, particularly when treating severe infections. 
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Clinical Trials 
No data available. For further information, see Section 5.1 Pharmacodynamic properties. 
 

5.2 PHARMACOKINETIC PROPERTIES  
Absorption 
Ciproxin tablets are rapidly and well absorbed from the gastrointestinal tract after oral administration. 
The absolute bioavailability is approximately 70% with no substantial loss by first pass metabolism. 
Co-administration of ciprofloxacin with food appears to lower peak serum levels and delay the 
absorption of ciprofloxacin, resulting in peak concentrations closer to 2 hours after dosing rather 
than 1 hour. The overall absorption, however, is not substantially affected.  Absorption also appears 
to be greatly reduced by prior administration of antacids. 

 

Distribution 
After oral dosing, ciprofloxacin is widely distributed throughout the body. The binding of ciprofloxacin 
to serum proteins is 20 to 40%. Serum concentrations increase in a dose-proportional manner and 
were, after multiple doses, as shown below: 

_____________________________________ 
 Maximum 
 Serum Area Under 
Dose Concentration Curve (AUC) 
(mg) (µg/mL) (µg•hr/mL) 
_____________________________________ 
250 1.4 5.4 
500 2.6 10.6 
750 3.4 15.0 
_____________________________________ 

Maximum serum concentrations are attained 1 to 2 hours after oral dosing. Mean concentrations 
12 hours after dosing with 250, 500 or 750 mg are 0.1, 0.2 and 0.4 µg/mL respectively. 

 

Metabolism 
Ciprofloxacin is also metabolised. Four metabolites have been identified in human urine which 
together account for approximately 15% of an oral dose. The metabolites have less antimicrobial 
activity than unchanged ciprofloxacin. 

 

Excretion 
The serum elimination half-life in subjects with normal renal function is approximately 4 hours.  
Approximately 40 to 50% of an orally administered dose is excreted in the urine as unchanged drug. 
During the first 2 hours after an oral dose of 250 mg, the urine concentration of ciprofloxacin usually 
exceeds 200 µg/mL. Eight to 12 hours after the same dose, urine levels are approximately 30 µg/mL. 
Urinary excretion of ciprofloxacin is virtually complete within 24 hours after dosing. The renal 
clearance of ciprofloxacin is approximately 18 L/h which exceeds the normal glomerular filtration 
rate of 7.2 L/h. Thus, active tubular secretion would seem to play a significant role in its elimination. 
In patients with creatinine clearance between 21-40 mL/min, the half-life of ciprofloxacin is only 
slightly prolonged. Dosage adjustments are usually not required in such cases. However, in patients 
with severe renal impairment, with creatinine clearance less than 20 mL/min, the half life of 
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ciprofloxacin is nearly doubled and dosage adjustment is necessary (see Section 4.2 DOSE AND 
METHOD OF ADMINISTRATION). 

Although bile concentrations of ciprofloxacin are 3 - 4 times higher than serum concentrations after 
oral dosing, only a small amount of the dose administered is recovered from the bile. Approximately 
20 to 35% of an oral dose is recovered from the faeces within 5 days after dosing. 

Inhalational anthrax 

The mean serum concentrations of ciprofloxacin associated with a statistically significant 
improvement in survival in the rhesus monkey model of inhalational anthrax are reached or 
exceeded in adult and paediatric patients receiving oral and intravenous regimens (see Section 4.2 
DOSE AND METHOD OF ADMINISTRATION). Ciprofloxacin pharmacokinetics have been 
evaluated in various human populations. The mean peak serum concentration achieved at steady 
state in human adults receiving 500 mg orally every 12 hours is 2.97 µg/mL, and 4.56 µg/mL 
following 400 mg intravenously every 12 hours. The mean trough serum concentration at steady 
state for both of these regimens is 0.2 µg/mL. In a study of 10 paediatric patients between 6 and 16 
years of age, the mean peak plasma concentration achieved is 8.3 µg/mL and trough concentrations 
range from 0.09 to 0.26 µg/mL, following two 30-minute intravenous infusions of 10 mg/kg 
administered 12 hours apart. After the second intravenous infusion patients switched to 15 mg/kg 
orally every 12 hours achieve a mean peak concentration of 3.6 µg/mL after the initial oral dose. 
Long-term safety data, including effects on cartilage, following the administration of ciprofloxacin to 
paediatric patients are limited. (For additional information, see Section 4.4 SPECIAL WARNINGS 
AND PRECAUTIONS FOR USE, Paediatric Use.) Ciprofloxacin serum concentrations achieved in 
humans serve as a surrogate endpoint reasonably likely to predict clinical benefit and provide the 
basis for this indication. 

A placebo-controlled animal study in rhesus monkeys exposed to an inhaled mean dose of 11 LD50 
(~5.5 x 105) spores (range 5-30 LD50) of B. anthracis was conducted. The minimal inhibitory 
concentration (MIC) of ciprofloxacin for the anthrax strain used in this study was 0.08 µg/mL. In the 
animals studied, mean serum concentrations of ciprofloxacin achieved at expected Tmax (1 hour 
post-dose) following oral dosing to steady state ranged from 0.98 to 1.69 µg/mL. Mean steady state 
trough concentrations at 12 hours post-dose ranged from 0.12 to 0.19 µg/mL. Mortality due to 
anthrax for animals that received a 30-day regimen of oral ciprofloxacin beginning 24 hours post-
exposure was significantly lower (1/9), compared to the placebo group (9/10) [p= 0.001]. The one 
ciprofloxacin-treated animal that died of anthrax did so following the 30-day drug administration 
period. 

 

5.3 PRECLINICAL SAFETY DATA 
Genotoxicity 
Ciprofloxacin was mutagenic in the mouse lymphoma assay and the rat primary hepatocyte 
culture/DNA repair assay in vitro, but not in other mammalian systems in vitro or in microbial 
systems. 

In a small study on the chromosomal effects of ciprofloxacin on white blood cells, the drug did not 
exhibit any cytogenetic effect. 

Carcinogenicity 
Carcinogenicity studies in mice (oral doses up to 1090 mg/kg/day and 1455 mg/kg/day in males and 
females, respectively; 1.4 and 1.8 times the highest recommended human dose of 1500 mg/day 
based upon body surface area) and rats (241 mg/kg/day and 328 mg/kg/day in males and females, 
respectively; 3.1 and 4.2 times the highest recommended human dose of 1500 mg/day based upon 
body surface area) showed no evidence of carcinogenicity. 
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Results from photo co-carcinogenicity testing indicate that ciprofloxacin does not reduce the time to 
appearance of UV-induced skin tumours as compared to vehicle control.  Hairless (Skh-1) mice 
were exposed to UVA light for 3.5 hours five times every two weeks for up to 78 weeks while 
concurrently being administered ciprofloxacin. The time to development of the first skin tumours was 
50 weeks in mice treated concomitantly with UVA and ciprofloxacin (mouse dose approximately 
equal to maximum recommended human dose based upon mg/m2), as opposed to 34 weeks when 
animals were treated with both UVA and vehicle. The times to development of skin tumours ranged 
from 16-32 weeks in mice treated concomitantly with UVA and other quinolones. In this model, mice 
treated with ciprofloxacin alone did not develop skin or systemic tumours. There are no data from 
similar models using pigmented mice and/or fully haired mice.  The clinical significance of these 
findings to humans is unknown. 

6. PHARMACEUTICAL PARTICULARS

6.1 LIST OF EXCIPIENTS 
Ciproxin tablets also contain the following excipients: microcrystalline cellulose, maize starch, 
colloidal anhydrous silica, crospovidone, magnesium stearate, hypromellose, macrogol 4000, 
titanium dioxide. 

6.2 INCOMPATIBILITIES 
Incompatibilities were either not assessed or not identified as part of the registration of this medicine. 

6.3 SHELF LIFE 
In Australia, information on the shelf life can be found on the public summary of the Australian 
Register of Therapeutic Goods (ARTG). The expiry date can be found on the packaging. 

6.4 SPECIAL PRECAUTIONS FOR STORAGE 
Store below 25oC 

6.5 NATURE AND CONTENTS OF CONTAINER 
Container type: PVC/PVDC/Al, PP/Al, Al/Al 
Pack sizes: 
Ciproxin 250 – Blister packs of 2 and 14 tablets. 
Ciproxin 500 – Blister packs of 2, 4, 14 and 60 tablets. 
Ciproxin 750 – Blister packs of 14 and 60 tablets. 

Some strengths, pack sizes and/or pack types may not be marketed. 

6.6 SPECIAL PRECAUTIONS FOR DISPOSAL 
In Australia, any unused medicine or waste material should be disposed of by taking it to your local 
pharmacy. 
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6.7 PHYSICOCHEMICAL PROPERTIES 
Chemical Structure 

CAS Number 
86393-32-0 

Ciprofloxacin hydrochloride is a synthetic carboxyquinolone derivative with broad spectrum 
antimicrobial activity. It is the monohydrochloride monohydrate salt of 1-cyclopropyl-6-fluoro-1,4-
dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid. 

Molecular formula C17H18FN3O3.HCl.H2O

Molecular weight 385.8 

Appearance faintly yellowish to yellow crystalline substance 

7 MEDICINE SCHEDULE (POISONS STANDARD) 
S4 (Prescription Only Medicine) 

8 SPONSOR 
Bayer Australia Limited 
ABN 22 000 138 714 
875 Pacific Highway, Pymble NSW 2073 
www.bayer.com.au 

9 DATE OF FIRST APPROVAL 
2 March 1992 

10 DATE OF REVISION 
TBC 

Summary Table of Changes 

Section 
Changed Summary of New Information 

4.5 Addition of drug interaction information with Levothyroxine 

® Registered Trademark of Bayer Group, Germany 
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