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Abstract 

Tobramycin is an important agent for treatment of many serious bacillary infections. The superior activity of 

tobramycin against Pseudomonas aeruginosa makes it the preferred aminoglycoside for treatment of serious 

infections caused by this organism. Tobramycin may be administered intravenously, intramuscularly, by inhalation, 

by ophthalmic application, or by a cream. The intramuscular or intravenous dose of tobramycin for treatment of 

gram-negative organisms is 5 to 7 mg/kg daily given to adult patients with normal renal function and the interval 

between doses should be expanded in patients with renal dysfunction. The efficacy and safety of tobramycin have 

been extensively reported but tobramycin may induce ototoxicity and/or nephrotoxicity in some patients but the 

toxicity is generally mild. The pharmacokinetics of tobramycin have been studied in patients with cystic fibrosis 

and in diseased patients and the elimination half-life of tobramycin is about 2 hours. The prophylaxis, treatment, 

and trials with tobramycin have been extensively reviewed. Tobramycin administered intravenously poorly 

penetrates into the cerebrospinal fluid but when tobramycin is administered intraventricularly or intrathecally along 

with intravenous administration treats the meningitis caused by Pseudomonas meningitis or by Acinetobacter 

meningitis. Tobramycin is poorly transferred across the human placenta and poorly migrates into the breast-milk. 

The aim of this study is to review tobramycin efficacy and safety, toxicity, pharmacokinetics, prophylaxis, 

treatment, trials, tobramycin penetration into the cerebrospinal fluid and treatment of bacterial meningitis, transfer 

of tobramycin across the human placenta, and tobramycin migration into the breast-milk. 

Keywords: breast-milk; cerebrospinal-fluid; efficacy-safety; meningitis; pharmacokinetics; placenta, 

prophylaxis; tobramycin; toxicity; treatment; trials 

 

Introduction 

Tobramycin is an important agent for treatment of many serious gam-

negative bacillary infections. Tobramycin may be given intramuscularly, 

intravenously, or by inhalation. Tobramycin also is available in ophthalmic 

ointment, solution, and cream. Tobramycin is absorbed slowly when it is 

applied topically in an ointment and somewhat more rapidly when it is 

applied as a cream. The superior activity of tobramycin against Pseudomonas 

aeruginosa makes it the preferred aminoglycoside for treatment of serious 

infections caused by this organism typically in combination with an 

antipseudomonal β-lactam antibiotic. The typical recommended 

intramuscular or intravenous dose of tobramycin used for the treatment of 

known or suspected gram-negative organisms as a single agent or in 

combination therapy for adults with normal renal function is 5 to 7 mg/kg 

daily. For patients with renal dysfunction the interval between doses should 

be expanded. For patients who are not candidates for expanded interval 

between doses a loading dose of 2 mg/kg and then 3 to 5 mg/kg per day given 

as divided doses over 8 to 12 hours is recommended. Dosages at the upper 

end of this range may be required to achieve therapeutic concentrations for 

trauma or burn patients, those with septic shock, patients with cystic fibrosis, 

and others in whom drug is more rapidly cleared and the volume of 

distribution is larger than the normal. Periodic determination of the plasma 

concentration of tobramycin is recommended strongly. Tobramycin may 

induce ototoxicity and/or nephrotoxicity but the toxicity is generally mild 

[1]. 

Tobramycin molecular structure (molecular weight = 467.515 grams/mole) 
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The literature search was performed electronically using PubMed database 

as search engine and the following key words were used: “tobramycin 

efficacy and safety”, “tobramycin toxicity”, “tobramycin pharmacokinetics”, 

“tobramycin prophylaxis” “tobramycin treatment”, “tobramycin trials”, 

tobramycin CSF”, “tobramycin meningitis”, “tobramycin placental 

transfer”, and “tobramycin breast milk”. In addition, the book “The 

pharmacological basis of therapeutics” [1] has been consulted. 

Results 

Efficacy and safety of tobramycin 

Treatment with tobramycin by inhaled solution or by inhaled powder 

effectively and safety decreased the density of Pseudomonas aeruginosa in 

sputum and reduced the hospitalization stay due to respiratory events [2]. 

The 4-week administration of a highly concentrated tobramycin solution for 

inhalation effectively improved pulmonary function and this treatment was 

safety and well-tolerated [3]. Tobramycin nebulized at 600 mg thrice-daily 

effectively improved clinical and pulmonary functions and reduced the 

density of Pseudomonas aeruginosa in sputum [4]. The short-term 

aerosolized administration of a high-dose of tobramycin in patients with 

cystic fibrosis is an efficacious and safe treatment for endobronchial 

infection caused by Pseudomonas aeruginosa [5]. Pseudomonas aeruginosa 

was effectively eradicated from the airways by inhaled tobramycin [6]. 

Long-term aerosolized tobramycin formulation in cystic fibrosis patients 

with chronic infection caused by Pseudomonas aeruginosa effectively 

improved pulmonary function and microbiologic outcome, decreased 

hospitalization stay, and this treatment was safe and well-tolerated [7]. In 

patients with bronchiectasis and chronic bronchial infection caused by 

Pseudomonas aeruginosa inhaled tobramycin effectively reduced the density 

of bacteria in sputum [8]. Tobramycin inhalation powder effectively reduced 

the density of Pseudomonas aeruginosa in sputum and produced 

improvements in pulmonary function [9]. Therapy with meropenem plus 

tobramycin or ceftazidime plus tobramycin effectively reduced the density 

of Pseudomonas aeruginosa in sputum [10]. 

Toxicity induced by tobramycin 

Tobramycin was administered intravenously at a mean dose of 10.8 mg/kg 

daily to 4 patients who developed vestibule toxicity [11]. Tobramycin was 

inhaled to 10 patients with renal failure and tobramycin induced vestibule 

toxicity [12]. Tobramycin was administered intravenously to a patient and 

tobramycin induced bilateral high-frequency vestibular toxicity [13]. Nine 

or more doses of inhaled tobramycin were administered to 113 patients. 

Nephrotoxicity developed in 6.8% of patients and mild auditory toxicity 

developed in 13.1% of patients [14]. Tobramycin was administered 

intravenously to 118 immunocompromised patients with severe infections 

and nephrotoxicity and ototoxicity occurred in 17.1% and in 9.5% patients, 

respectively [15]. Tobramycin was nebulized at a dose of 300 mg twice-daily 

to a patient with pneumonia caused by Acinetobacter baumannii. The peak 

concentration ranged from 0.2 to 3.6 µg/ml and the trough concentration was 

undetectable making toxicity from this administration route negligible [16]. 

Forty-six patients with cystic fibrosis and chronic bronchopulmonary 

infection caused by Pseudomonas aeruginosa received tobramycin at a daily 

dose of 10 to 20 mg/kg. Eighteen patients (39.1%) had a reduced glomerular 

filtration-rate compared to normal values and 2 patients (4.3%) had a high-

frequency hearing deficit. The toxicity caused by repeated high-dose of 

tobramycin in cystic fibrosis patients may be mild [17]. 

Pharmacokinetics of tobramycin in patients with cystic fibrosis 

Whitehead et al. [18] studied the pharmacokinetics of tobramycin in 34 adult 

patients with cystic fibrosis who received a single intravenous dose of 10 

mg/kg of tobramycin. Patients were aged 21 years (range, 16 to 32) weighted 

55 kg (range, 40 to 73) and patients had Pseudomonas aeruginosa or 

Staphylococcus aureus in sputum. 

Table 1. Pharmacokinetic parameters of tobramycin which have been 

obtained in 34 adult patients with cystic fibrosis. A single intravenous dose 

of 10 mg/kg of tobramycin was administered. Values are the mean+SD, by 

Whitehead et al. [18]. 

 
This table shows that tobramycin is rapidly eliminated as the mean 

elimination-rate constant and the mean elimination half-life are 0.36 h-1 and 

1.9 hours, respectively, and there is a limited interindividual variability in 

pharmacokinetic parameters as the demographic characteristics of the 

patients included in the study range in a limited interval. 

 Schentag et al. [19] investigated the pharmacokinetics of tobramycin in 35 

patients aged 63 years (range, 22 to 87). All patients had serious underlying 

heart or lung disease, diabetes, or complex postoperative problems. The site 

of infection varied 17 patients had pneumonia, 8 patients had pyelonephritis, 

2 patients had bacterial endocarditis, and the reminder had abdominal or 

unidentified infections. Six patients (17.1%) had positive blood cultures, but 

none had septic shock, all patients had stable renal function, and tobramycin 

was intravenously infused. Table 2 provides the vital data of the patients 

included in the study and table 3 summarizes the pharmacokinetic 

parameters of tobramycin. 
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Table 2: Vital parameters of patients included in the study. Values are the mean+SD, by Schentag et al. [19]. 

 
Table 3: Pharmacokinetic parameters of tobramycin which have been obtained in 35 diseased patients. Values are the mean+SD, by Schentag et 

al. [19]. 

This table shows that the mean first peak concentration is similar to the mean 

final peak concentration and the mean first trough concentration is similar to 

the mean final trough concentration indicating that tobramycin does not 

accumulate in serum. Tobramycin is rapidly eliminated as the mean 

elimination half-life is about 2 hours, the duration of treatment is similar in 

three groups of patients, and there is a remarkable interindividual variability 

in the pharmacokinetics parameters. This variability is accounted by a wide 

variation in patient vital data and disease. 

Prophylaxis with tobramycin 

The prophylaxis with piperacillin/tazobactam is similar to that with 

tobramycin in patients undergoing surgery [20]. Prophylaxis with 

tobramycin is superior to that with vancomycin in the prevention of 

infections caused by Staphylococcus aureus [21]. Preoperative tobramycin 

prophylaxis prior to colorectal surgery is associated with a significant 

decrease in surgical site infection and/or in the mortality-rate [22]. 

Prophylaxis with tobramycin effectively reduces the catheter-related 

infection in high-risk children on long-term haemodialysis [23]. Prophylaxis 

with tobramycin effectively reduces the occurrence of infections during the 

first week following renal transplantation [24]. Prophylaxis with topical 

tobramycin prevents the eye infection caused by Staphylococcus keratitis 

[25]. Prophylaxis with tobramycin is more efficacy than that with 

vancomycin in reducing the incidence of postoperative infections in patients 

undergoing cystectomy [26]. A single dose of 3.3 mg/kg of tobramycin 

effectively prevents the postoperative infection in patients undergoing 

elective colorectal surgery [27]. 

Treatment of bacterial infections with tobramycin 

Tobramycin 0.3% eye-drops formulation provides an alternative therapy for 

acute bacterial conjunctivitis and improves patient compliance and 

satisfaction [28]. Tobramycin is more efficacious than gentamicin sulfate in 

the treatment of eye infection caused by Pseudomonas aeruginosa or by 

Staphylococcus aureus [29]. Piperacillin/tazobactam plus tobramycin is 

more effective and safer than ceftazidime plus tobramycin in treatment of 

patients with nosocomial lower respiratory-tract infection [30]. The once-

daily high-dose regimen of tobramycin is safe and efficacious for treatment 

of patients with severe lower respiratory-tract infections [31]. Tobramycin 

effectively treats complicated urinary-tract infections caused by gram-

negative organisms [32]. Inhaled tobramycin is well-tolerated and 

effectively treats patients with bronchiectasis caused by Pseudomonas 

aeruginosa and this treatment decreases the density of Pseudomonas 

aeruginosa in sputum and the hospitalization stay [33]. Treatment with 

inhaled tobramycin effectively cures the infection caused by Pseudomonas 

aeruginosa in sputum [34]. Treatment with inhaled tobramycin administered 

once-daily treats infection caused by Pseudomonas aeruginosa in sputum 

[35]. Inhaled tobramycin treats pulmonary infection caused by Pseudomonas 

aeruginosa in patients with cystic fibrosis [36]. Intermittent administration 

of inhaled tobramycin is well-tolerated, improves pulmonary function, 

decreases the density of Pseudomonas aeruginosa in sputum, and the 

hospitalization stay [37]. Tobramycin effectively treats lower respiratory-

tract infection caused by sensitive bacteria in children [38]. 

Trials with tobramycin 

Clinical trials with inhaled tobramycin showed that tobramycin effectively 

treats bronchiectasis in patients with bronchial infection [39]. Inhaled 

tobramycin effectively improves absolute change in forced expiratory 

volume and reduces the density of Pseudomonas aeruginosa in sputum 

indicating that tobramycin is an efficacious treatment [40]. Tobramycin 

inhalation powder has a safe and efficacy profile comparable to tobramycin 

inhalation solution and offers a more convenient treatment option for 

Pseudomonas aeruginosa lung infection in patients with cystic fibrosis [41]. 

Tobramycin nebulised solution significantly improves lung function of 

patients with cystic fibrosis chronically infected with Pseudomonas 

aeruginosa [42]. Inhaled tobramycin reduces the density of Pseudomonas 

aeruginosa in sputum of patients with cystic fibrosis [43]. Both tobramycin 

sulphate 0.3% and moxifloxacin 0.5% eye drops are equally effective 

empirical treatments of acute bacterial conjunctivitis [44]. Tobramycin plus 

cefamandole is a safe and efficacious empiric therapy of infection caused by 

Pseudomonas aeruginosa in patients with cancer [45]. Clinical trials showed 

that tobramycin sulfate is a well-tolerated and is an effective treatment of 

infections caused by staphylococci in the respiratory-tract, central nervous 

system, skin, soft tissue, bone, and urinary-tract [46]. 

Penetration of tobramycin into the cerebrospinal fluid (CSF) 

Concentration of tobramycin was measured in CSF of 11 patients undergoing 

neurosurgery and in 7 patients with meningitis following the intravenous 

administration of tobramycin at a dose of 80 mg daily. The mean tobramycin 

concentration in CSF was 0.47 µg/ml [47]. Tobramycin was administered at 

a dose of 5 to 10 mg into the lumbar intrathecal space and resulted in 27 to 

81 µg/ml in the lumbar CSF, but only 0.0 to 2.1 µg/ml in the ventricular CSF. 
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In contrast, tobramycin administered into the cerebral ventricle produced 

concentrations in lumbar CSF of 11.5 to 27.5 µg/ml and 12.8 to 40.0 µg/ml 

in the ventricular CSF [48]. Tobramycin was administered at conventional 

doses to 17 newborns and tobramycin concentration in the CSF is below 0.5 

µg/ml [49]. Tobramycin was administered at conventional doses to 10 

newborns and the CSF to serum ratio of tobramycin concentration is 0.14 

[50]. These results indicate that tobramycin poorly penetrates into the CSF 

wend it is administered intravenously. 

Treatment of bacterial meningitis with tobramycin 

A child had the meningitis caused by Pseudomonas meningitis and was 

treated with tobramycin intraventricularly in conjugation with intravenous 

tobramycin and ceftazidime and the meningitis was cured [51]. An adult 

patient with meningitis caused by Acinetobacter meningitis was treated with 

tobramycin intrathecally and intravenously and this treatment successfully 

treated the meningitis [52]. An infant had the meningitis caused by 

Pseudomonas meningitis and tobramycin was administered 

intraventricularly at a dose of 2 mg and subsequent doses were adjusted to 

maintain a tobramycin trough concentration in the cerebrospinal fluid of 20 

to 30 µg/ml and the meningitis was treated [53]. 

Transfer of tobramycin across the human placenta 

Tobramycin was administered at a dose of 2 mg/kg to 35 pregnant women 

(13 first trimester, 22 second trimester) 0.5 to 34 h before hysterectomy and 

tobramycin concentration in the umbilical cord serum was lower than 0.6 

µg/ml [54]. A single intramuscular dose of 40 mg of tobramycin was 

administered to 37 pregnant women before delivery and the mean peak level 

in the umbilical cord serum corresponded to 34.2% of that in the maternal 

serum [55]. A single dose of 2 mg/kg of tobramycin was given intravenously 

to a pregnant woman before delivery and the umbilical cord serum to 

maternal serum ratio was 0.35 [56]. These results indicate that tobramycin is 

poorly transferred across the human placenta. 

Migration of tobramycin into the breast-milk 

A single intramuscular dose of 80 mg of tobramycin was administered to 5 

lactating women and milk levels were measured every hour for 6 hours. Only 

traces of tobramycin were detected in 4 of lactating women from 1 to 8 hours 

after the dose. In the fifth woman, milk levels ranged from 0.40 to 0.52 µg/ml 

over 8 hours with the highest level found at 4 hours after the dose [57]. A 

lactating woman received 80 mg of tobramycin every 8 hours by 

intramuscular injection. The milk concentration was 0.60 µg/ml 1 hour after 

the dose and 0.58 µg/ml 8 hours after the dose [58]. At 2 months postpartum, 

a lactating woman received tobramycin intravenously at a dose of 150 mg 

thrice-daily plus meropenem and the milk tobramycin concentrations were 

undetectable in 6 milk samples taken from 1 to 5 hours after the infusion 

[59]. These results indicate that tobramycin poorly migrates into the breast-

milk. 

Discussion 

Tobramycin is an important agent for treatment of many serious gram-

negative bacillary infections. The superior activity of tobramycin against 

Pseudomonas aeruginosa makes tobramycin the preferred aminoglycoside 

for treatment of serious infections caused by this organism typically in 

combination with an antipseudomonal β-lactam antibiotic. Tobramycin may 

be administered intravenously, intramuscularly, by inhalation, by ophthalmic 

ointment or solution, or by a cream. The dose of tobramycin to treat gram-

negative organisms is 5 to 7 mg/kg daily in adult patients with normal renal 

function and in patients with renal dysfunction the interval between doses 

should be expanded [1]. The efficacy and safety of tobramycin have been 

extensively reported. Inhaled tobramycin effectively and safety decreases the 

density of Pseudomonas aeruginosa in sputum [2] and improved pulmonary 

function [3]. Nebulized tobramycin reduces the density of Pseudomonas 

aeruginosa in sputum [4]. Aerosolized tobramycin efficacy and safety treats 

endobronchial infection caused by Pseudomonas aeruginosa [5]. Inhaled 

tobramycin effectively eradicates Pseudomonas aeruginosa from the airways 

[6]. Long-term aerosolized tobramycin improves pulmonary function in 

cystic fibrosis patients with chronic infection caused by Pseudomonas 

aeruginosa, microbiologic outcome, and hospital stay [7]. Inhaled 

tobramycin effectively reduces the density of Pseudomonas aeruginosa in 

sputum [8, 9] and improves pulmonary function [9]. Meropenem plus 

tobramycin or ceftazidime plus tobramycin effectively reduces the density 

of Pseudomonas aeruginosa in sputum [10]. Tobramycin administered 

intravenously [11, 13, 15, 17] or inhaled [12, 14] or nebulized [16] causes 

ototoxicity and/or nephrotoxicity in some patients but the toxicity is 

generally mild. The pharmacokinetics of tobramycin have been studied by 

Whitehead et al. [18] in patients with cystic fibrosis and the mean elimination 

half-life of tobramycin is 1.9 hours. The pharmacokinetics of tobramycin 

have been studied by Schentag et al. [19] in patients with underlying heart or 

lung disease, diabetes, or complex postoperative problems but the renal 

function was stable in all patients and the mean elimination half-life of 

tobramycin ranges from 2.1 to 2.4 hours. The prophylaxis with tobramycin 

has been extensively reported. The prophylaxis with piperacillin/tazobactam 

is similar to that with tobramycin in patients undergoing surgery [20] and 

tobramycin is superior to vancomycin in preventing the infections caused by 

Staphylococcus aureus [21]. Prophylaxis with tobramycin decreases the 

surgical site infection and/or the mortality-rate in patients undergoing 

colorectal surgery [22], reduces the catheter-related infection in high-risk 

children on long-term haemodialysis [23], reduces the occurrence of 

infections in patients undergoing renal transplantation [24], and tobramycin 

is more effective than vancomycin in reducing postoperative infection in 

patients undergoing cystectomy [26]. Tobramycin prevents eye infection 

caused by Staphylococcus keratitis [25], and prevents postoperative 

infection in patients undergoing colorectal surgery [27]. The treatment of 

bacterial infections with tobramycin has been extensively reported. 

Tobramycin eye-drops treats bacterial conjunctivitis [28] and tobramycin is 

more effective than gentamicin sulfate in the treatment of eye infection 

caused by Pseudomonal aeruginosa or by Staphylococcus aureus [29]. 

Piperacillin/tazobactam plus tobramycin is more effective and safer than 

ceftazidime plus tobramycin in treatment of respiratory-tract infection [30]. 

Tobramycin effectively treats severe lower respiratory-tract infections [31] 

and complicated urinary-tract infections caused by gram-negative organisms 

[32]. Inhaled tobramycin treats bronchiectasis caused by Pseudomonas 

aeruginosa and decreases the concentration of this organism in sputum [33], 

the infection caused by Pseudomonas aeruginosa in sputum [34, 35], 

pulmonary infection caused by Pseudomonas aeruginosa in patients with 

cystic fibrosis [36], improves pulmonary infection, decreases the density of 

Pseudomonas in sputum, and the hospital-stay [37], and tobramycin treats 

respiratory-tract infection caused by sensitive organisms in children [38]. 

The trials with tobramycin have been extensively reported. Inhaled 

tobramycin effectively treats bronchiectasis in patients with bronchial 

infection [39], improves absolute change in forced expiratory volume and 

decreases the density of Pseudomonas aeruginosa in sputum [40], treats lung 

infection caused by Pseudomonas aeruginosa [41], and reduces the density 

of Pseudomonas aeruginosa in sputum [43]. Eye drops of both tobramycin 

sulfate and moxifloxacin equally treat bacterial conjunctivitis [44]. 

Tobramycin plus cefamandole effectively treat the infection caused by 

Pseudomonas aeruginosa in patients with cancer [45] and tobramycin sulfate 

treats the infections caused by staphylococci in the respiratory-tract, central 
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nervous system, skin, soft tissue, bone, and in the urinary-tract [46]. The 

penetration of tobramycin into the cerebrospinal fluid has been reported. 

Tobramycin administered intravenously at a dose of 80 mg daily to patients 

undergoing neurosurgery and to patients with meningitis poorly penetrates 

into the cerebrospinal fluid [47]. Tobramycin administered at a dose of 5 to 

10 mg into the lumbar intrathecal spaces resulted in significant 

concentrations in the lumbar cerebrospinal fluid and in poor concentrations 

in the ventricular cerebrospinal fluid. Tobramycin administered into the 

cerebral ventricle produced significant concentration in the ventricular 

cerebrospinal fluid [48]. Tobramycin administered at conventional dose 

reaches poor concentration in the cerebrospinal fluid of newborns [49, 50]. 

The treatment of bacterial meningitis with tobramycin has been reported. 

Tobramycin administered intraventricularly in conjugation with intravenous 

tobramycin and ceftazidime treats the meningitis caused by Pseudomonas 

meningitis in a child [51]. Tobramycin administered intrathecally and 

intravenously treats the meningitis caused by Acinetobacter meningitis in a 

patient [52]. Tobramycin administered intraventricularly produces a 

tobramycin trough concentration of 20 to 30 µg/ml and treats the meningitis 

caused by Pseudomonas meningitis in an infant [53]. Tobramycin is poorly 

transferred across the human placenta [54-56] and poorly migrates into the 

breast-milk [57-59]. 

In conclusion, tobramycin is an important agent for the treatment of many 

serious gram-negative bacillary infections. Tobramycin may be administered 

intramuscularly, intravenously, by inhalation, by ophthalmic ointment, 

solution, or by a cream. The efficacy and safety of tobramycin have been 

extensively reviewed but tobramycin may induce ototoxicity and/or 

nephrotoxicity in some patients and the toxicity is generally mild. The 

elimination half-life of tobramycin is about 2 hours, and the prophylaxis, 

treatment, and trials with tobramycin have been extensively reviewed. 

Tobramycin administered intravenously poorly penetrates into the 

cerebrospinal fluid but when tobramycin is administered into the cerebral 

ventricle produces significant concentrations in the cerebrospinal fluid. 

When tobramycin is administered intrathecally along with intravenous 

administration treats the meningitis caused by Pseudomonas meningitis or 

by Acinetobacter meningitis. Tobramycin is poorly transferred across the 

human placenta and poorly migrates into the breast-milk. The aim of this 

study is to review the clinical pharmacology of tobramycin. 
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