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[bookmark: _Hlk49158549]SUMMARY OF PRODUCT CHARACTERISTICS

for

Gentamicin "Medochemie", solution for injection/infusion


0.	D.SP.NO.
33695

1.	NAME OF THE MEDICINAL PRODUCT
Gentamicin "Medochemie"

2.	QUALITATIVE AND QUANTITATIVE COMPOSITION

Gentamicin "Medochemie" 10 mg/ml solution for injection/infusion:
Each ampoule contains gentamicin sulfate corresponding to 20 mg gentamicin per 2 ml. The gentamicin concentration is 10 mg/ml.

Gentamicin "Medochemie" 20 mg/ml solution for injection/infusion:
Each ampoule contains gentamicin sulfate corresponding to 40 mg gentamicin per 2 ml. The gentamicin concentration is 20 mg/ml.

Gentamicin "Medochemie" 40 mg/ml solution for injection/infusion:
Each ampoule contains gentamicin sulfate corresponding to 80 mg gentamicin per 2 ml. The gentamicin concentration is 40 mg/ml.

For the full list of excipients, see section 6.1.

3.	PHARMACEUTICAL FORM
Solution for injection/infusion

Clear, slightly yellow solution


4.	CLINICAL PARTICULARS

4.1	Therapeutic indications
Gentamicin "Medochemie" is indicated in adults and children from birth in severe life-threatening infections, where less toxic antimicrobial agents are not effective, especially when the etiology is unknown or when septicemia caused by gram-negative bacteria is suspected (see sections 4.2, 4.4 and 5.1).
In general, usage should be based on the results of bacterial cultures and antimicrobial resistance testing.
For severe infections of unknown aetiology, until the results of bacterial cultures and antimicrobial resistance testing are available, gentamicin must be used in combination with other relevant antibiotics (predominantly together with a beta-lactam antibiotic or an antimicrobial agent that is effective against anaerobic bacteria).

Under these conditions, gentamicin is indicated for the treatment of the following infections:
· Complicated urinary tract infections including acute pyelonephritis.
· Nosocomial lower respiratory tract infections including severe pneumonia.
· Intra-abdominal infections including peritonitis.
· Infections associated with severe burns.
· Bacterial endocarditis.

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

4.2	Posology and method of administration

Posology
General
Serum drug concentration monitoring is recommended, see “Monitoring of serum gentamicin concentrations”. The patient must be adequately hydrated during the treatment.

Adults with normal renal function
The recommended daily dose is 3-6 mg/kg body weight per day as 1 (preferred) up to 2 single doses (see section 4.4). The treatment period is for a maximum duration of 7 days, with discontinuation usually after 48 to 72 hours of treatment (i.e. when results from antimicrobial susceptibility tests become available).
The maximum dose of 6 mg/kg/day is recommended at the start of treatment, in severe infections and/or in cases where there is a risk of infection due to a bacterial strain with reduced sensitivity and with an increased minimum inhibitory concentration (MIC) for gentamicin.

Special populations
Renal impairment
Renal function must be monitored during on-going treatment with gentamicin as it may fluctuate compared to initial analyses (i.e. due to gentamicin toxicity or septicaemia).

In adults with renal impairment the dosage interval should be at least 24 hours and may be increased to 36-48 hours. Since gentamicin is mainly eliminated via the kidneys by glomerular filtration, the elimination rate depends on the patient’s renal function and the recommended daily dose should therefore be adapted to the renal function. If the renal function is decreased and the dose is not decreased and/or the dosage interval is not increased, concentrations may become abnormally high and possibly toxic in blood and tissues due to accumulation. The degree of renal impairment should be controlled by determining serum creatinine and creatinine clearance. Since the effect of aminoglycosides is correlated to Cmax, all patients should initially receive a normal dose. In patients with mild and moderate renal impairment, the dosage interval should be based on trough levels, see Monitoring of serum gentamicin concentrations. There is no data to support a recommendation regarding multiple dose use in patients with severe renal impairment, i.e. when adequate trough values are not obtained within 48 hours. Concentrations of gentamicin in serum should be regularly monitored, see Monitoring of serum gentamicin concentrations, and Impaired renal function in section 4.4.
There is no dose recommendation for paediatric patients with reduced renal function. 

Extension of dosage interval at the normal dose:
The table below can be used as a reference for selecting a dosing interval in the event of renal impairment:
	Creatinine clearance, ml/min
	Example of the dosing interval in hours

	≥60 ml/min
	24

	59-40 ml/min
	36

	30-39 ml/min
	48

	<30 ml/min
	Use is not recommended



Patients on haemodialysis
[bookmark: _Hlk213446383]Documentation to support dosage in patients receiving haemodialysis is limited. Usually a dose of 1-1.7 mg/kg is given at the end of each dialysis, depending on the severity of the infection.
No data supporting the correct dose in children after hemodialysis is available.

Hepatic impairment
No dose adjustment is necessary.

Elderly
Elderly patients may be more susceptible to aminoglycoside toxicity whether secondary to previous auditory/vestibular impairment or borderline renal dysfunction. Accordingly, therapy should be closely monitored by frequent determination of gentamicin serum levels, assessment of renal function and signs of ototoxicity.
If renal function is impaired the daily recommended dose or the dosing interval should be adjusted (see Renal impairment).
For more information see also Monitoring of serum gentamicin concentrations, and Elderly in section 4.4.

Paediatric population
Children and adolescents with normal renal function (aged 1-18 years)
The recommended daily dose is 3-6 mg/kg body weight per day as 1 (preferred) up to 2 single doses.

Infants (aged 1-12 months) and neonates (aged 0-4 weeks old)
The daily dose in infants after the first month of life is 4.5-7.5 mg/kg body weight per day as 1 (preferred) up to 2 single doses.
The daily dose in neonates is 4-7 mg/kg body weight per day. Due to the longer half-life, neonates are given the required daily dose in 1 single dose.

In impaired renal function, the recommended daily dose has to be decreased and adjusted to the renal function. 

For more information see also Monitoring of serum gentamicin concentrations, and sections 4.3, 4.4 and 5.2.

Obese patients
The initial dose should be based on ideal body weight plus 40% of weight excess.
Drug concentrations should be monitored, see also section 4.4 and Monitoring of serum gentamicin concentration.

The dose in mg/kg must be calculated according to adjusted body weight:
Adjusted body weight = ideal weight + 0.43 x excess weight
(Excess weight = total weight - ideal weight)

Lorentz formula (ideal weight expressed in kg):
Women = height (cm) - 100 - [height (cm) - 150] / 2
Men = height (cm) - 100 - [height (cm) - 150] / 4

Conditions for use of this formula:
· age over 18 years;
· height between 140 and 220 cm.

Monitoring of serum gentamicin concentration:
Serum concentration monitoring of gentamicin is recommended, especially in obese patients, patients receiving treatment for more than 3 days, elderly, in neonates and in patients with impaired renal function. Samples are taken at the end of a dosing interval (trough level). The concentration in a sample taken immediately before a new dose (trough concentration) should not exceed 2 microgram/ml when dosing twice daily and 1 microgram/ml when dosing once daily. Pre-dose (“trough level”) monitoring is recommended to ensure that the interval between doses is correct.
Peak levels, taken one hour after an intravenous bolus or intramuscular bolus dose, or 30 minutes after the end of an infusion, should be at least 4 microgram/ml. Post-dose (“peak level”) monitoring is recommended to check the adequacy of a dose or to ensure that it is not excessive and likely to cause toxicity.
In patients with renal impairment peak serum gentamicin concentrations must never exceed 12 micrograms/ml and trough serum gentamicin concentrations must be less than or equal to 1 microgram/ml before a new once-daily dose is administered.
A progressive increase in trough concentration indicates ongoing accumulation and the dosage interval should then be increased. A sample should be taken during the second day of treatment immediately before the next dose (trough concentration). In general, 2–3 concentration determinations per week are recommended.

Method of administration
Gentamicin "Medochemie" is recommended as follows:
· For IM administration: 40 mg/ml
· For IV administration (bolus and infusion): 10 mg/ml, 20 mg/ml and 40 mg/ml

The dose of gentamicin is the same when given intravenously or intramuscularly. The injection is painless. Intravenous administration is suitable for treating patients with septicemia, septic shock, severe burns, bleeding or reduced muscle mass.
When dosing once a day, gentamicin is administered as an IV infusion over 0.5-1 hour. 
If the daily dose is divided into several single doses, the dose can be administered intramuscularly (40 mg/ml only), as an IV bolus (10 mg/ml, 20 mg/ml and 40 mg/ml solutions, which must be administered slowly over 2-3 minutes, to avoid potential for acute neurotoxicity) or as an IV infusion. IV bolus or intramuscular administration should not be used for once-daily dosing.
[bookmark: _Hlk148605416]Gentamicin can be added to the following infusion fluids: Glucose 5% and 10%, Dextran 40 10% in 5% dextrose, Ringer's solution, Ringer's lactate solution and 9 mg/ml natrium chloride solution.
The prescribed dose of gentamicin should be dissolved in 100-200 ml in a solution for infusion. The concentration of gentamicin in the solution must not exceed 1 mg/ml (0.1%). Use immediately after dilution. The prepared solution is administered as an IV infusion over approximately 0.5-1 hour.
The undiluted solution for injection can also be given as a slow injection (2-3 minutes) directly into a vein. No other antibiotics or medicines may be added.

4.3	Contraindications
Hypersensitivity to gentamicin, or to other aminoglycosides or to any of the excipients listed in section 6.1.
Intraventricular administration in neonates and infants under 1 year of age (see section 4.4).
A history of serious toxic reactions to aminoglycosides may contraindicate the use of any aminoglycoside because of the known cross sensitivities of patients to drugs in this class.

4.4	Special warnings and precautions for use

General
Aminoglycosides must be used within a strict prescribing framework (indications are limited to severe infections or cases involving resistant bacteria, and prescribed administration regimens must be strictly followed) and accompanied by appropriate surveillance.
The likelihood of developing renal and auditory toxicities rises with treatment durations exceeding 5-7 days, even among healthy individuals. This risk is significantly higher in patients with existing renal impairment. However, signs of toxicity may still emerge early, potentially even after the initial doses. See Ototoxicity and Impaired renal function
To avoid adverse events, continuous monitoring (before, during and after) of renal function (serum creatinine, creatinine clearance), control of function of vestibule and cochlea as well as hepatic and laboratory parameters is recommended. See section 4.2, Monitoring of serum gentamicin concentration.

Ototoxicity
Ototoxicity (such as permanent hearing loss) has been reported following the use of aminoglycosides, including gentamicin. The risk is higher in patients with renal impairment, patients receiving high-dose treatment and/or long-term treatment, neonates, infants and the elderly. To avoid adverse effects, continuous monitoring (before, during and after) of renal function (serum creatinine, creatinine clearance), vestibulocochlear function as well as hepatic and laboratory parameters is recommended (see sections 4.2 and 4.8). Caution should be exercised with repeat use.
Concomitant use of medicinal products with intrinsic ototoxicity increases the risk of vestibulocochlear damage (see section 4.5).

Mitochondrial mutations
There is an increased risk of ototoxicity in patients with mitochondrial DNA mutations (particularly the nucleotide 1555 A to G substitution in the 12S rRNA gene), even if aminoglycoside serum levels are within the recommended range during treatment. Alternative treatment options should be considered in such patients.
In patients with a maternal history of relevant mutations or aminoglycoside induced deafness, alternative treatments or genetic testing prior to administration should be considered.

[bookmark: _Hlk213446875]Concomitant use with muscle relaxants or massive transfusions of citrated blood
Neuromuscular blockade and respiratory paralysis have been reported following administration of aminoglycosides in patients receiving non-depolarizing muscle relaxants during anesthesia. These patients must also be very closely monitored (see sections 4.5 and 4.8).
The possibility of prolonged or secondary apnea should be considered if the drug is administered to anesthetized patients who are concurrently receiving neuromuscular blocking agents or patients who are receiving massive transfusions of citrated blood. If a blockage occurs, it can be treated with calcium salts (see section 4.5).

Myasthenia gravis
For patients with myasthenia gravis, gentamicin should only be used in the treatment of severe and life-threatening infections when there are no other possible options. Treatment requires close monitoring.

Concurrent use with neurotoxic or nephrotoxic antibiotics
Simultaneous and/or sequential systemic or topical treatment with other potentially neuro- and/or nephrotoxic agents should be avoided, see section 4.5.

Impaired renal function
In the presence of acute or chronic pre-existing renal impairment, aminoglycosides should be used only when absolutely necessary. All possible non-nephrotoxic alternatives should be considered. Dosage adjustments are required in patients with renal impairment (see section 4.2).
In isolated cases, acute renal failure may occur (see section 4.8).

Patients with severe burn injuries
Patients with severe burn injuries must be monitored extra carefully due to the altered pharmacokinetics. In burn patients, reduced serum concentrations of gentamicin may lead to diminished efficacy; therefore, monitoring peak plasma levels may be as clinically relevant as trough concentrations. See also section 4.2.

Neonates and infants
In neonates gentamicin should only be used to treat severe and life-threatening infections.
An increase in mortality has been observed in neonates and infants less than 1 year of age who have received gentamicin by intraventricular injection. See also sections 4.1, 4.2, 4.3, and 5.2.

Elderly
Elderly patients can have impaired renal function that does not show up in routine analyses like Blood Urea Nitrogen (BUN) and serum creatinine. Creatinine clearance determination is more precise, and monitoring renal function is especially important in these patients. See also section 4.2.

Obese patients
Dose calculations should be based on ideal body weight (see section 4.2). In cases where the BMI is ≥35 kg/m2, gentamicin serum concentrations should be closely monitored.



Superinfections
Treatment with gentamicin may produce an excessive growth of drug-resistant microorganisms, therefore, continuous monitoring of the patient’s condition is essential. If this happens, an appropriate treatment should be initiated.

Diarrhea and pseudomembranous colitis have been observed when gentamicin is combined with other antibiotics. These diagnoses should be considered in every patient that develops diarrhea during or immediately after treatment. Gentamicin should be discontinued if the patient suffers severe diarrhea and/or bloody diarrhea during treatment and an appropriate treatment should be initiated. Drugs that inhibit peristalsis should not be administered (see section 4.8).

This medicine contains less than 1 mmol sodium (23 mg) per millilitre, that is to say essentially ‘sodium-free’.

4.5	Interaction with other medicinal products and other forms of interaction
[bookmark: _Hlk215758444]Other aminoglycosides (kanamycin, neomycin, streptomycin, tobramycin, netilmicin) in concomitant administration with gentamicin are contraindicated due to increased risk of nephrotoxicity and ototoxicity.

Ototoxic agents
Concomitant use of medicinal products with intrinsic ototoxicity should be avoided due to increased risk of vestibulocochlear damage (such as vancomycin, aminoglycosides, cytotoxic agents and diuretics such ethacrynic acid and furosemide). If such a combination is necessary, monitoring of auditory function must be increased (see section 4.4).

Nephrotoxic agents
Concomitant use of medicinal products with intrinsic renal toxicity should be avoided, due to increased risk of nephrotoxicity, such as cephalosporins (especially cephaloridine), cytotoxic agents, amphotericin B, pentamidine, cisplatin, ciclosporin, iodinated contrast media, antiviral drugs, tacrolimus, NSAIDs. If such a combination is necessary, monitoring of renal function must be increased (see section 4.4).

Furosemide
In case of concomitant IV administration of gentamicin (80 mg) and furosemide (40 mg), gentamicin clearance decreases by approximately 40%, resulting in increased plasma concentrations.

Indomethacin
Indomethacin increases serum gentamicin concentration, which must be considered in neonates treated with indomethacin, the risk of nephrotoxicity increases.

Neuromuscular blocking agent
Neuromuscular blockade and respiratory depression have been reported when aminoglycosides are administered to patients who have received curare-type muscle relaxants during anesthesia (see section 4.4).

Concomitant use of gentamicin with drugs that block the neuromuscular junction, such as botulinum toxin, may increase the risk of neuromuscular blockade. Blockage of the neuromuscular junction and respiratory depression have been found in animal experiments with doses that many times exceed the recommended doses.

Respiratory paralysis and prolongation of neuromuscular blockade may occur if a neuromuscular blocking agent such as anesthetics, muscle relaxants or massive transfusions with citrated anticoagulated blood are administered to a patient receiving gentamicin. If a blockage occurs, it can be treated with calcium salts. See also section 4.4.

Aminoglycosides such as gentamicin may act as neuromuscular junction blockers and thus may block the effects of neostigmine or pyridostigmine.

Oral anticoagulants
Concomitant use of oral anticoagulants may decrease thrombin concentrations and increase the risk of bleeding.

4.6	Fertility, pregnancy and lactation

Pregnancy
Treatment with aminoglycosides of the older generation (e.g., streptomycin) has been associated with fetal vestibulocochlear nerve damage and congenital deafness. Teratogenic hearing loss has not been observed with aminoglycosides in current use. Gentamicin should not be used in pregnancy unless in case of a life-threatening indication and if no other treatment options are available.
There are no adequate data from the use of gentamicin in pregnant women. Studies in animals have shown reproductive toxicity (see section 5.3). Gentamicin crosses the placenta. In case of exposition to gentamicin during pregnancy, monitoring of hearing and renal function of the newborn is recommended. Monitoring of the mother's serum gentamicin concentration is recommended (see section 4.2).

Breast-feeding
[bookmark: _Hlk210915996]Gentamicin is excreted in human breast milk and was detected in low concentrations in serum of breast-fed children. A decision must be made whether to discontinue breast-feeding or to discontinue/abstain from gentamicin therapy. 

4.7	Effects on ability to drive and use machines
No traffic warning.
In the case of administration to outpatients, caution is advised when driving and using machines in view of the possible undesirable effects such as dizziness and vertigo.

4.8	Undesirable effects

Summary of the safety profile
Adverse reactions are usually dose dependent. The most important are ototoxic and nephrotoxic reactions. In most cases ototoxicity/nephrotoxicity is associated with high dosage or prolonged treatment or associated with other substances reported to be ototoxic/nephrotoxic (see sections 4.4 and 4.5).

Tabulated list of adverse reactions
Adverse reactions are listed by MeDRA system organ class and categories of frequency. Frequencies are defined as: Very common (≥1/10); Common (≥1/100 to <1/10); Uncommon (≥1/1 000 to <1/100); Rare (≥1/10 000 to <1/1 000); Very rare (<1/10 000); Not known (cannot be estimated from the available data).

	System Organ Class
	Common
	Uncommon
	Rare
	Very rare
	Not known

	Infections and infestations
	
	
	
	
	Superinfection (caused by gentamicin-resistant bacteria), pseudomembranous colitis

	Blood and lymphatic system disorders
	
	[bookmark: _Hlk215760213]Eosinophilia, thrombocytosis
	[bookmark: _Hlk215760322]Anemia, leukopenia, trombocytopenia.
	
	

	Immune system disorders
	
	
	
	
	Anaphylactic/anaphylactoid reaction (including anaphylactic shock) and hypersensitivity (see section 4.3)

	Metabolism and nutrition disorders
	
	
	Hypomagnesemia in association with prolonged treatment
	
	Hypokalaemia
Hypocalcaemia

	Nervous system disorders
	
	
	Headache
	
	[bookmark: _Hlk215760716]Peripheral neuropathy, convulsions, encephalopathy, confusion, lethargy, depression and hallucinations, neuromuscular blockage with respiratory depression, ataxia, paresthesia and pseudotumor cerebri syndrome (see also section 4.4)

	Eye disorders
	[bookmark: _Hlk215760137]Visual disorders
	
	
	
	

	Ear and labyrinth disorders
	Vestibular disorders with nausea, dizziness and balance disorders.
Hearing impairment.
	
	
	
	Tinnitus
Transitory hearing loss, irreversible hearing loss, deafness.

	Vascular disorders
	
	
	Hypotension
	
	

	Hepatobiliary disorders
	
	Transaminase elevations
	
	
	

	Skin and subcutaneous tissue disorders
	Rash, pruritus
	Urticaria
	
	
	Alopecia
Stevens-Johnson syndrome, Toxic epidermal necrosis

	Renal and urinary disorders
	Proteinuria, serum creatinine increase, urea increase
	
	
	Acute renal failure.
Fanconi-like syndrome in patients treated with a prolonged course of high-dose
	Nephrotoxicity (usually reversible)



Description of selected adverse events
Ototoxicity
Gentamicin may cause irreversible damage to the vestibulocochlear nerve, leading to hearing loss, tinnitus, vertigo, and balance disorders. Therapeutic drug monitoring of gentamicin serum levels and monitoring of vestibulocochlear function is recommended. Discontinue treatment if signs of ototoxicity occur. See also sections 4.2, 4.4 and 4.5.

Nephrotoxicity
Manifested by rising serum creatinine, reduced creatinine clearance, and proteinuria. Therapeutic drug monitoring of gentamicin serum levels and monitoring of renal function is recommended. See also sections 4.2, 4.4 and 4.5.

Neurotoxicity
Rare but includes neuromuscular blockade, paresthesia, and seizures. Increased risk in patients with myasthenia gravis or concurrent neuromuscular blockers. See also sections 4.4 and 4.5.

Other special populations
Renal impairment
Increased risk of toxicity due to reduced clearance. Therapeutic drug monitoring of gentamicin serum levels and dose adjustment is recommended. See also sections 4.2, 4.4 and 5.2.

Elderly
Higher susceptibility to nephrotoxicity and ototoxicity. Therapeutic drug monitoring of gentamicin serum levels and monitoring of renal function is recommended. See also sections 4.2 and 4.4.

Paediatric population
Dose adjustment and monitoring of renal function is recommended. See also sections 4.2, 4.4 and 5.2.

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

Lægemiddelstyrelsen
Axel Heides Gade 1
DK-2300 København S
Website: www.meldenbivirkning.dk

4.9	Overdose

Symptoms
In cases of drug accumulation, renal impairment and damage to the vestibulocochlear nerves may occur. Rarely, neuromuscular blockade leading to respiratory paralysis and convulsions may also be observed.

Treatment
Monitor serum concentration. Ensure adequate diuresis, preferably with a slight increase, to support optimal therapeutic outcomes. Respiratory support and other symptomatic treatment as needed. In case of high plasma levels and concomitant renal failure, hemodialysis may be necessary.
In the event of neuromuscular blockade (usually caused by interactions, see section 4.5), the administration of calcium chloride is advisable and artificial respiration if required.

4.10	Legal status
B


5.	PHARMACOLOGICAL PROPERTIES

5.1	Pharmacodynamic properties	
Pharmacotherapeutic group: Other aminoglycosides, Antiinfectives for systemic use, ATC code: J01GB03.

Gentamicin is an aminoglycoside antibiotic extracted from Micromonospora purpurea. It represents a mixture of the structurally very similar homologues gentamicin C1, C1a and C2. The gentamicin homologue C2 is classified as the component with the highest toxicity. The antibacterial activity of gentamicin sulphate is determined both on the basis of units and also on the basis of mass (weight).

Mechanism of action
Gentamicin has a bactericidal effect on both the proliferation and latency of bacteria.
It forms a bond with bacterial 30S ribosomal subunits, which causes misreading of mRNA.

PK-PD relationship
The aminoglycosides show a concentration dependent anti-bacterial effect.
Gentamicin and other aminoglycosides show a clear post-antibiotic effect in vitro and in vivo in most experimental models of infection. Provided sufficiently high doses are administered, these drugs are therefore efficacious against infections with many susceptible micro-organisms even if the concentration in plasma and tissues remains below the MIC during part of the dosage interval. The post-antibiotic effect permits the dosage interval to be extended without loss of efficacy against most Gram-negative bacilli.



Mechanisms of resistance
Resistance may be due to a failure of permeation, low affinity for the bacterial ribosome or inactivation of gentamicin by microbial enzymes. The emergence of resistance during therapy is unusual.

[bookmark: _Hlk183433538]Susceptibility testing breakpoints
MIC (minimum inhibitory concentration) interpretive criteria for susceptibility testing have been established by the European Committee on Antimicrobial Susceptibility Testing (EUCAST) for gentamicin and are listed here: https://www.ema.europa.eu/documents/other/minimum-inhibitory-concentration-mic-breakpoints_en.xlsx

Antibacterial spectrum
The prevalence of acquired resistance may vary geographically and with time for selected species and local information on resistance is desirable, particularly when treating severe infections. As necessary, expert advice should be sought when the local prevalence of resistance is such that the utility of the agent in at least some types of infections is questionable. Especially in such circumstances, samples should be obtained in order to identify the causal micro-organism and to measure its sensitivity to gentamicin.
Gentamycin often has synergistic effect when used in combination with beta-lactam therapy despite low to moderate level in vitro-resistance, such as for treatment of enterococcal species without high-level (MIC > 128) resistance.

Commonly susceptible species
Gram-positive aerobes
Listeria monocytogenes
Staphylococcus aureus, methicillin-sensitive

Gram-negative aerobes
Campylobacter coli
Campylobacter jejuni
Citrobacter koseri
Enterobacter aerogenes
Enterobacter cloacae
Escherichia coli
Francisella tularensis
Klebsiella oxytoca
Klebsiella pneumoniae
Proteus vulgaris
Salmonella enterica subsp. enterica
Serratia marcescens
Yersinia enterocolitica
Yersinia pseudotuberculosis

Species for which acquired resistance may be a problem (acquired resistance ≥ 10%)
Gram-positive aerobes
Staphylococcus aureus, methicillin-resistant
Staphylococcus epidermidis
Staphylococcus haemolyticus



Gram-negative aerobes
Acinetobacter spp.
Citrobacter freundii
Morganella morganii
Proteus mirabilis
Pseudomonas aeruginosa

Inherently resistant species
Gram-positive aerobes
Enterococcus faecalis
Enterococcus faecium
Streptococcus spp.

Gram-negative aerobes
Burkholderia cepacia
Legionella pneumophila
Stenotrophomonas maltophilia

Anaerobes

Other
Atypical pathogens
Chlamydia spp.
Chlamydophila spp.
Mycoplasma spp.
Ureaplasma urealyticum

5.2	Pharmacokinetic properties

Absorption
At therapeutic levels and under normal physiological conditions, gentamicin binding to plasma proteins is low, ranging between 0 and 3%.
In patients with normal renal function After IM administration at the single dose of 1 mg/kg, the peak serum level, reached after 30 to 60 minutes, is approximately 4 μg/mL. Active plasma concentrations persist for about 6 hours.
After IM administration at the single dose of 160 mg, the peak serum level, reached after 30 to 60 minutes, is approximately 9 μg/mL. Active plasma concentrations persist for about 8 hours.
After IV administration by a 30-minute infusion at 4 mg/kg body weight per day, divided into 3 doses, peak and trough gentamicin concentrations measured in adults were 4.7 μg/mL and 1.0 μg/mL, respectively. At the same daily dose administered as a single dose, peak and trough concentrations of 9.5 μg/mL and 0.4 μg/mL were measured.
In patients with renal impairment the peak serum level is slightly higher and plasma concentrations are more prolonged.
Gentamicin is not absorbed via the gastrointestinal tract.

Distribution
The distribution volume of gentamicin is about equivalent to the volume of extracellular water. In the newborn water makes up 70 to 75% of bodyweight, compared with 50 to 55% in adults. The extracellular water compartment is larger (40% of body weight compared with 25% of body weight in adults). Therefore, the volume of distribution of gentamicin per kg bodyweight is affected and decreases with increasing age from 0.5 to 0.7 L/kg for a premature newborn to 0.25 L/kg for an adolescent. The larger volume of distribution per kg bodyweight means that for adequate peak blood concentration a higher dose per kg bodyweight needs to be administered.

After parenteral administration, gentamicin is found in most tissues and biological fluids. Therapeutic levels are present in serum.
Concentrations in the renal parenchyma are much higher than the plasma levels.
Concentrations of about 40% and above are found in bronchial secretions, infected bone, synovial fluid and tissue, skin, pleura, pericardium, peritoneal cavity and ascites.
Gentamicin does not penetrate the prostate. It crosses the placental barrier.
However, it barely crosses the blood-brain barrier. Excretion into human milk is negligible.
Gentamicin diffuses through the membranes used in hemodialysis.

Biotransformation
Gentamicin does not undergo metabolic transformation

Elimination
Gentamicin is not metabolized in the body but is excreted unchanged in microbiologically active form predominantly via the kidneys. In patients with normal renal function the elimination half-life is about 2 to 3 hours.

Pediatric population
In neonates elimination rate is reduced due to immature renal function. Elimination half life averages approximately 8 hours in neonates at a gestational age of 26 to 34 weeks compared with about 6.7 hours in neonates at a gestational age of 35 to 37 weeks. Accordingly, clearance values rise from approximately 0.05 L/h in neonates at 27 weeks gestational age to around 0.2 L/h in those at 40 weeks gestational age.

5.3	Preclinical safety data
Gentamicin, like all aminoglycosides, is potentially nephrotoxic and ototoxic.
Increased fetal mortality during pregnancy has been observed in the offspring of mice that received 1-12 times the recommended human doses of gentamicin during pregnancy. Typical aminoglycoside nephrotoxicity has been observed in the offspring of rats exposed to 9-25 times the recommended human dose of gentamicin during pregnancy.
Hearing loss was demonstrated in the offspring of rats given 12.5 to 37.5 times the recommended human dose of gentamicin and fed a low-magnesium diet. This effect was not observed in similarly treated animals fed a normal diet. The relevance of these results to the treatment of humans during pregnancy is not known.


6.	PHARMACEUTICAL PARTICULARS

6.1	List of excipients
Sodium chloride
Sulfuric acid (pH adjustment)
Sodium hydroxide (pH adjustment)
Water for injections



6.2	Incompatibilities
This medicinal product must not be mixed with other medicinal products except those mentioned in section 6.6.

6.3	Shelf life
36 months
[bookmark: _Hlk211858070]
Chemical and physical in-use stability has been demonstrated for 24 hours in 10% Glucose, Dextran 40 10% in 5% dextrose and Ringer’s Lactate and for 168 hours in 0.9% NaCl, 5% Glucose and Ringer’s solution at 25ºC and 2-8ºC.

[bookmark: _Hlk211864144]From a microbiological point of view, the product should be used immediately. If not used immediately, in-use storage times and conditions prior to use are the responsibility of the user and would normally not be longer than 24 hours at 2 to 8ºC, unless dilution has taken place in controlled and validated aseptic conditions.

6.4	Special precautions for storage
This medicinal product does not require any special storage conditions.
For storage conditions after dilution of the medicinal product, see section 6.3.
Only clear solutions practically free from particles should be used.
Unused portions of opened ampoules must not be stored and should be discarded immediately.

6.5	Nature and contents of container
Type I (Ph. Eur.), clear glass ampoule of 2 ml filling capacity.
[bookmark: _Hlk148605350]Cartons of 5 and 10 ampoules are available.
Not all pack sizes may be marketed.

6.6	Special precautions for disposal and other handling
In general, gentamicin preparations should not be mixed. In particular the following are incompatible in mixed solution with gentamicin preparations: penicillins, cephalosporins, erythromycin, heparins, sodium bicarbonate. Carbon dioxide may be liberated on addition of the two solutions. Normally this will dissolve in the solution but under some circumstances small bubbles may form.

Dilution in the body will obviate the danger of physical and chemical incompatibility and enable gentamicin to be given concurrently with the medicinal products listed above either as a bolus injection into the drip tubing, with adequate flushing, or at separate sites. In the case of carbenicillin, administration should only be at a separate site.

Any unused medicinal product or waste material should be disposed of in accordance with local requirements.

7.	MARKETING AUTHORISATION HOLDER
Medochemie Iberia S.A.
Rua Jose Maria Nicolau, nº 6, 7ºB, São Domingos de Benifica
1500 662 Lisboa
Portugal



Representative
Medochemie Hellas S.A.
Ampelokipi, Paster 6
115 21 Athens
Greece

8.	MARKETING AUTHORISATION NUMBER(S)
10 mg/ml: 70624
20 mg/ml: 70625
40 mg/ml: 70676

9.	DATE OF FIRST AUTHORISATION
11 February 2026

10.	DATE OF REVISION OF THE TEXT
-
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