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Gentamicin: a great way to start
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For many years, Therapeutic Guidelines: Antibiotic has 

recommended the use of gentamicin for therapy of serious 

infections possibly caused by Gram-negative organisms. This is 

because of its rapid bactericidal activity and comparatively low 

levels of resistance in most community- and hospital-associated 

Gram-negative pathogens. These properties make it a very 

useful empirical drug when rapid control of a serious infection 

is required.

However, gentamicin is both ototoxic and nephrotoxic. 

Ototoxicity is less frequently reported but, unlike nephrotoxicity, 

is much less commonly reversible.1 Monitoring of plasma 

concentrations has been recommended to guide safe and 

effective dosing, but will not prevent the rare occurrence 

of sudden idiosyncratic deafness. Prolonged therapy is an 

independent risk factor for nephrotoxicity.2 Conversely, short-

term therapy (three days or less) has a very low incidence of 

nephrotoxicity.3 

Editorial

Although gentamicin is primarily indicated for empirical therapy, 

in practice empirical use often continues beyond the time 

frame originally intended. Despite the best endeavours of all 

concerned to ensure appropriate monitoring, gentamicin toxicity 

remains an important clinical problem and many clinicians are 

reluctant to use it, even for short-term empirical therapy.4

This reluctance to use gentamicin has resulted in increasing use 

of alternative drugs, such as broad-spectrum cephalosporins, 

for empirical therapy against likely Gram-negative pathogens.4 

Widespread use of broad-spectrum antibiotics has been 

linked with the increasing prevalence of infections due to 

methicillin-resistant Staphylococcus aureus,5 vancomycin-

resistant enterococci,6 multiresistant Gram-negative organisms,7 

and Clostridium difficile.8 For empirical use, these drugs 

should therefore be reserved for situations where gentamicin 

is specifically contraindicated – previous vestibular or 

auditory toxicity or serious hypersensitivity reaction to an 

aminoglycoside.

To resolve the dilemma that concern about long-term toxicity 

is inhibiting its use as short-term empirical therapy, the 

expert writing group for version 14 of Therapeutic Guidelines: 

Antibiotic9 has recommended some major changes to the way 

gentamicin is used. There are now clear distinctions between 

empirical and directed therapy.

These principles apply to use in both adults and children and to 

other intravenously administered aminoglycosides.

For empirical therapy, the recommended treatment duration 

with gentamicin is now limited to a maximum of 48 hours in 

all patients. The initial dose is based on the patient's age and 

weight, then the dose interval for either one or two further 

doses (or none at all) is determined by the patient's renal 

function. For example, a patient with normal renal function 

would receive a maximum of three empirical doses at 0, 24 and 

48 hours. As dosing with gentamicin will not continue beyond 

48 hours, monitoring of plasma concentrations is not required.

Susceptibility results should be used to guide ongoing therapy. 

If susceptibility results are not available by 72 hours and 

empirical intravenous therapy is still required, the gentamicin-

containing regimen should be ceased and an alternative 

regimen used. The recommended alternative depends on the 
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propose abandoning routine monitoring of gentamicin 

concentrations during short-term use of the drug.
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indication, but broad-spectrum cephalosporins should not 

automatically replace gentamicin.

If a susceptible Gram-negative organism is identified, 

gentamicin should only be continued if the patient has one of 

the following indications for directed therapy:

n infections when resistance to other safer antimicrobials has 

been shown

n combination therapy for serious Pseudomonas aeruginosa 

infections and brucellosis

n low doses as synergistic treatment for streptococcal and 

enterococcal endocarditis.

The first dose of directed therapy is based on the patient's age 

and weight, as for empirical therapy. Monitoring of plasma 

concentrations is essential and should commence with this first 

dose of directed therapy to guide subsequent dosing.

Computerised methods can be successfully used for gentamicin 

monitoring. They estimate the 24-hour area under the curve 

(AUC) of concentration against time and recommend dose 

adjustment to achieve the target AUC. These methods are the 

most sophisticated as they automatically adjust for significant 

individual variation in volume of distribution and elimination. 

The timing of the blood sample will depend on the specific 

program used.1

The nomograms for plasma concentration monitoring that 

appeared in previous versions of the guidelines have been 

deleted. These graphical methods had significant limitations as 

they were based on population pharmacokinetics and had only 

been validated in adult patients with normal renal function.1 

They were included in previous versions of the guidelines 

because it was recognised that not all hospitals had access to 

the more sophisticated computerised methods.

As there are now only a few specific and uncommon indications 

where directed therapy with gentamicin is recommended, the 

expert group decided that the more accurate computerised 

methods of monitoring should be used. This is to discourage 

long-term use except in these circumstances, in which case 

patients should be in a facility that has access to a computerised 

monitoring program and skilled personnel to interpret the 

information.

For ongoing directed gentamicin therapy, other monitoring 

recommendations remain unchanged.

The expert writing group recognises that these changes, 

and in particular the intentional omission of the monitoring 

nomograms, might surprise users of the guidelines. However, 

it is hoped that the changes will lead to better patient care by 

striking a practical balance between the benefits of the breadth 

of activity of gentamicin and its rapid bactericidal activity, 

especially in bloodstream infections, versus the limitations of 

toxicity with prolonged use.
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RADAR
The latest edition of NPS RADAR reviews sitagliptin and 

vildagliptin, two drugs from a new class of dipeptidyl 

peptidase-4 (DPP-4) inhibitors – or 'gliptins' – for type 2  

diabetes mellitus. RADAR also reviews an adrenaline 

autoinjector for acute allergic anaphylaxis.

To read the full reviews go to www.nps.org.au/radar




