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These guidelines were designed by the Gentamicin Improvement Project Group as part of the 
National Quality Improvement Programme, HSE/RCPI. The development and testing of the guidelines 
was prompted by frontline healthcare workers across the Irish healthcare system. 
Optimal gentamicin usage is a regular focus for improvement, and there have been a number of examples of such 
improvement to date across the Irish healthcare service. In the interest of shared learning and innovation, an initiative was 
developed in the belief that a collective approach to problem solving between healthcare workers across settings can yield 
rapid and sustained improvement. Through this initiative and the co-operation between frontline clinicians, support staff
and national quality improvement expertise, a Gentamicin Improvement Guide was developed. 

Following on from this, the group developed the Once Daily Adult and Paediatric Guidelines. 
It is intended that the guidelines may be applicable in cases where patients are receiving once daily gentamicin therapy 
(adult or paediatric), with the exception of patients receiving renal replacement therapy, pregnant patients or those with 
burns. It should be noted that this guideline document relies upon appropriate patient selection in choosing to use this 
drug. Careful consideration of the potential risks and benefits of usage of the drug should occur for every patient. This risk 
assessment should continue throughout therapy. Review of local guidelines and consultation with expert advice should be 
considered in aiding this risk assessment as appropriate.
There are two guidelines, one for Adults (Guide A) and one for Paediatrics (Guide B). They aim to support the development 
and implementation of best practice usage of gentamicin in hospital settings. 

These guidelines are also supported by:
> The National Hospital Antimicrobial Stewardship Committee
> HSE/RCPI National Clinical Programme for the Prevention of Healthcare Associated Infection and 
 Antimicrobial Resistance
> The Irish Nephrology Society
> The Irish Antimicrobial Pharmacists Group
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GUIDE A: Guidelines for Adult Healthcare
GUIDANCE FOR DEVELOPMENT OF GENTAMICIN DOSING STRATEGIES IN ADULT 
PATIENTS
EXCEPTIONS to this document:
> This guideline does not apply to those with known mitochondrial m.1555A>G mutation.
> This guideline excludes patients on renal replacement therapy; consult local protocols and nephrology department for  
 advice in these cases.
> Note as part of treatment regimens for specific forms of bacterial endocarditis a different once daily dosing approach  
 (using a lower dose of 3mg/kg) is now recommended in guidelines published by the European Society of Cardiology  
 as well as the American Heart Association (see bibliography). This indication and dosing approach is outside the scope  
 of this guideline.
NOTES on this document:
> This document is intended as guidance to aid in development of dosing recommendations at local level.
> The information can be applied to include most patient groups - but the approach to specific groups must be agreed
 locally between relevant stakeholders in individual centres (e.g. pre and post-natal women).
> Where a dose range is recommended in these guidelines – a specific dose within that range should be agreed locally and  
 incorporated into local policies rather than using a dose range.
> In certain centres there may be local protocols which will supersede this guidance (e.g. use in severe sepsis, septic shock,  
 and critical care settings).
> At present this guidance does not apply to patients on renal replacement therapy – use local policy.
> Guide A does not apply to paediatric patients – consult separate guide B for advice on dosing and monitoring in 
 paediatric patients.
> The time of blood sampling and the time the last dose was administered must be recorded in order to accurately   
 interpret gentamicin level results.

ADULT GENTAMICIN DOSING GENERAL GUIDANCE
> Once daily dosing is recommended except in specific infections where lower multiple daily doses have proven benefit or  
 specific advice from microbiology or infectious diseases specialists indicates lower multiple daily dosing approach 
 should be used.
> Use a locally developed and validated online dose calculator/dosing tool where available. 
> In the obese patient dose using obese dosing weight (use locally agreed cut-offs).
> Dose based on kidney function, however do not delay 1st doses in patients requiring urgent therapy if kidney function 
 information is not available.
> Use Cockcroft and Gault equation to calculate estimated Creatinine Clearance (CrCl) (use local recommendations in the  
 case of post-natal patients).
> Serum pre-dose levels and kidney function (e.g. serum creatinine/CrCl) must be monitored during therapy.
> Plan initial timing of Therapeutic Drug Monitoring (TDM) when more than one dose is intended (e.g. include instructions  
 to order 1st trough level when prescribing initial dose of gentamicin).
> Serum pre-dose levels should be measured in the 18-24 hrs after a dose for once daily dosing, extension of this interval  
 to 16-24 hours can be considered to assist with practicalities around taking levels.
> For less frequent dosing (extended intervals) take levels as deemed practical and agreed locally (e.g. immediately prior to  
 dose, within 6-8 hours of planned dosing schedule).
> If patient’s kidney function is stable and not impaired twice weekly gentamicin levels will suffice.
> If kidney function is changing (e.g. serum creatinine rising/falling) ensure serum creatinine and gentamicin trough levels  
 are monitored more frequently and doses/frequency are adjusted appropriately.
> Regular review and documentation of ongoing need for gentamicin is essential.
> Standard courses should last no longer than 5-7 days and there should be documentation of clinical indication for 
 continuing therapy beyond this point.
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RECOMMENDED ADULT GENTAMICIN INITIAL DOSING REGIMEN

* For patients who are obese, use obese dosing weight. Capping of doses (e.g. at 480mg) should be agreed locally and included in local guidelines

^ For patients with an estimated GFR of 30-50ml/min agreement on the specific dose within the 3-5mg/kg range should be reached locally based on 
all relevant factors including evidence of efficacy and safety with gentamicin dosing approach and local arrangements for monitoring. This should be 
agreed by consultation with relevant local specialties including microbiology, nephrology and pharmacy where available. 

RECOMMENDED STRATEGY FOR SUBSEQUENT DOSES 
AND THERAPEUTIC DRUG MONITORING FOR ADULTS
Consider the patient’s current and previous kidney function before further dosing – e.g. if kidney function is stable or 
there is an acute alteration in kidney function more frequent monitoring of serum creatinine and serum pre-dose levels may 
be required. 
Instructions around timing of levels and dose administration may also need to be adjusted depending on the situation – 
acute or chronic kidney injury.

Table 1: Recommended first doses for gentamicin

 Estimated GFR (Cockcroft and Gault) Initial (first) Dose* 

 > 50ml/min 5mg/kg* 
 30-50ml/min 3-5mg/kg^ 
 10-30ml/min 3mg/kg 
 <10ml/min 3mg/kg 
  (re-dose as per levels) 

Figure 1: Flow chart for suggested management of gentamicin in acute vs chronic renal impairment

Renal function status

Stable kidney function
(Normal kidney function or chronic 

kidney disease with no acute 
deterioration from baseline)

Unstable kidney function
(Acute kidney injury, 

resolving kidney injury)

> Dose based on calculated CrCl at 
 time of initial prescription
> Monitor serum creatinine throughout  
 therapy
> Take pre-dose level prior to 2nd or
 3rd dose but do not hold doses 
 pending results (see table 2 on the 
 next page)
> Modify dose/frequency as necessary 

> Dose based on calculated CrCl 
 at time of initial prescription
> Consider changes in serum 
 creatinine throughout therapy
> Take pre-dose level prior to 2nd dose
 and consider waiting for result prior
 to proceeding with subsequent 
 doses if kidney function 
 deterioration evident 
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Table 2: Recommended Dosing and TDM regimen for subsequent gentamicin doses

 Estimated CrCl  Recommended  Recommended Therapeutic Drug Monitoring Schedules 
 (Cockcroft and Gault) Dosing Regimen*  (serum pre-dose levels)*
   Stable kidney function  Unstable kidney function 
     (deteriorating)

 >50ml/min 5mg/kg Prior to 2nd or 3rd dose  Prior to 2nd dose
   once daily    

 30-50ml/min 3-5mg/kg^  Prior to 2nd or 3rd dose  Prior to 2nd dose 
  once daily   Consider holding 2nd dose while   
     awaiting pre-dose level result 
     (judge based on level of 
     renal dysfunction) 

 10 - 30ml/min 3mg/kg  Prior to 2nd dose   Prior to second dose
  once daily   Hold 2nd dose pending result 
     of pre-dose level 

 < 10ml/min 3mg/kg stat Prior to 2nd dose  Prior to 2nd dose 
   (re-dose as per levels) Hold doses until level reported as  Hold doses until level
    <1 mg/L (<2 mg/L in specific  <1 mg/L or (<2mg/L in specific
   circumstances with local    circumstances with local   
   agreement)  agreement)

* For patients who are obese, use obese dosing weight. All recommendations (including capping dose) will need to be agreed and tailored locally in 
individual centres depending on laboratory arrangements for reporting of TDM results. 

* For patients with an estimated GFR of 30-50ml/min agreement on the specific dose within the 3-5mg/kg range should be reached locally based on 
all relevant factors including evidence of efficacy and safety with gentamicin dosing approach and local arrangements for monitoring. This should be 
agreed by consultation with relevant local specialties including microbiology, nephrology and pharmacy where available. 
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Adult Gentamicin Once Daily Dosing Guideline
1. SELECT PATIENT APPROPRIATELY
> This guideline does not apply to patients on renal replacement therapy – separate/local guideline.
> This guideline does not apply to the use of gentamicin for endocarditis (individual centres may exclude other 
 patient groups if required as agreed locally).

> Consider kidney function (calculate Creatinine Clearance using Cockcroft and Gault equation), hydration status and 
 concomitant nephrotoxic medicines, and contra-indications (e.g. myasthenia gravis).
> Review duration of treatment regularly - risk of nephrotoxicity increases beyond 5 to 7 days of treatment.

2. PRESCRIBE DOSE
> Max 480mg daily (or as per local agreement)
> Use obese dosing weight (ODW) to calculate dose in obesity^
 ^local decision on cut-offs for use of ODW (e.g. weight > 120% IBW or BMI > 30kg/m2)
> If anuric (output < 500ml/day), treat as CrCl < 10ml/min

 CrCl Dose 
 > 50ml/min 5mg/kg daily 
 30 –50 ml/min 3mg/kg or 5mg/kg daily 
  (local decision on dose) 
 10 – 30ml/min 3mg/kg daily 
 < 10 ml/min 3mg/kg stat, redose 
  when level < 1mg/L 

Use Gentamicin Calculator if available
BMI = weight(kg)/height(m)2

ODW (kg) = IBW + 0.4 (Actual weight – IBW)

IBW (kg) = R + 2.3kg for every inch over 5ft
(R = 50 for males and 45.5 for females)

CrCl = (140 – age) x weight (kg) x K
           Serum Cr

K = 1.23 for males and 1.04 for females

(Decision on ideal/actual/obese dosing weight 
for use in CrCl calculation to be made locally).

3. CHECK UREA AND CREATININE REGULARLY
> Ensure patient is well hydrated.
> If creatinine increases from baseline, review patient and consider holding gentamicin until pre-dose level checked 
 and creatinine repeated.

4. CHECK FIRST PRE-DOSE LEVEL (16 – 24 HOURS)* AFTER (1ST OR 2ND)** DOSE
*Local hospitals may further limit timing of pre-dose level if required, e.g. 16–18 hours, 18–24 hours.
**If stable kidney function and CrCl > 30ml/min (50ml/min if this is the local CrCl cut-off for kidney dose), pre-dose level can 
be checked pre-2nd or 3rd dose depending on local feasibility. If unstable kidney function and/or CrCl < 30ml/min, pre-dose level 
should be checked pre-2nd dose. 

5. CHECK PRE-DOSE LEVEL RESULT/STATUS BEFORE NEXT DOSE GIVEN
Pre-dose Action
< 1mg/L Give dose as prescribed.
≥ 1 mg/L Verify level was checked at correct time. Consider holding dose and repeating the level. 
 Do not redose until level < 1mg/L. Discuss with microbiologist or pharmacist if required.
Not available > If creatinine in normal range, give dose as prescribed. 
 > If creatinine abnormal, usually hold dose until level result available, however if patient acutely septic,  
  contact doctor for advice. 
 > If dose given before level back, review level result when available.

6. REPEAT PRE-DOSE LEVEL WHEN CLINICALLY INDICATED
Normal stable kidney function (CrCl) Twice weekly.
Abnormal or unstable kidney function Daily or alternate days – depending on level of kidney 
 dysfunction.
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GUIDANCE FOR DEVELOPMENT OF GENTAMICIN DOSING STRATEGIES IN 
PAEDIATRIC PATIENTS
EXCEPTIONS to this document:
> This guideline does not apply to those with known mitochondrial m.1555A>G mutation.
> This guideline excludes patients on renal replacement therapy; consult local protocols and nephrology department for  
 advice in these cases.
> Note as part of treatment regimens for specific forms of bacterial endocarditis a different once daily dosing approach  
 (using a lower dose of 3mg/kg) is now recommended in guidelines published by the European Society of Cardiology  
 as well as the American Heart Association (see bibliography). This indication and dosing approach is outside the scope  
 of this guideline.

PAEDIATRIC GENTAMICIN DOSING GENERAL GUIDANCE
> Use extended interval or once daily dosing except in specific infections where, under expert guidance, multiple daily  
 dosing may be considered appropriate (e.g. some forms of endocarditis).
> Dose using ideal weight for height in obesity (dose should not exceed maximum adult daily dose of 480mg or as per local  
 policy). However, individual hospitals may have specific protocols for particular patient groups which recommend
 different maximum daily doses.
> Dose based on kidney function (i.e. review urea and creatinine, urine output, consider any known kidney abnormality or  
 dialysis. However, this should not delay the first dose of gentamicin in patients with suspected sepsis). 
> If possible, dehydration should be corrected before starting gentamicin.
> Assess need to continue other ototoxic or nephrotoxic drugs. Where concomitant use is unavoidable, administration  
 should be separated by as long a period as practicable (e.g. gentamicin and an ototoxic diuretic such as furosemide).
> Regular review and documentation of ongoing need for gentamicin is essential.
> The time of blood sampling and the time the last dose was administered must be recorded in order to accurately   
 interpret gentamicin level results.
> This guideline excludes patients on renal replacement therapy; consult local protocols and nephrology department for  
 advice in these cases.

RECOMMENDED PAEDIATRIC GENTAMICIN INITIAL DOSING REGIMEN
NOTE: Dosing guidelines in individual centres should be agreed locally with input from microbiology or infectious disease 
experts, nephrologists and pharmacy.

1 The interval may be shortened, based on clinical judgment, for example if the baby appears very ill.

GUIDE B: Guidelines for Paediatric   
         Healthcare

Age Renal Function Initial Dose

Neonates < 7 days old Normal 5mg/kg 36 hourly slow IV injection/infusion over ≥30 mins1

Neonates ≥ 7 days old Normal 5mg/kg 24 hourly slow IV injection/infusion over ≥30 mins1

Children > 28 days old Normal 7mg/kg 24 hourly IV infusion over ≥30 minutes1

Children > 28 days old Mild, moderate  5mg/kg, prescribe single dose only
 renal impairment
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PAEDIATRIC GENTAMICIN MONITORING
Why are levels taken?
Pre dose levels are taken to ensure that the previous dose of gentamicin has been sufficiently cleared by the kidneys before 
the next dose is given. Failing to clear doses due to kidney impairment can result in toxic levels and kidney damage.

Post dose (peak) levels are not routinely performed with extended interval or once daily dosing. They may occasionally be 
required, but should only be done under expert guidance.

When should the first level be taken?
> The prescriber must decide on initial timing of therapeutic drug monitoring (TDM) and order first serum pre-dose level  
 in advance of prescribing 1st dose if more than one dose is planned.
> The first pre dose level can be taken either before the 2nd or the 3rd dose depending on the clinical situation.
> For the majority of patients with normal kidney function, taking a pre-dose level before the 3rd dose is appropriate. This 
 prevents unnecessary levels being taken in patients that are likely to stop gentamicin within the first 36-48 hours 
 of therapy. 
 For example: 
 o Patients who are likely to be switched to oral antibiotics after 48 hours of IV therapy e.g. treatment of uncomplicated  
  UTI.
 o Patients being treated for febrile neutropenia who are well, with no clinical focus of infection and where gentamicin  
  will be stopped after 48 hour negative cultures.
> If there are any concerns about a patient’s kidney function a level should be taken before the 2nd dose of gentamicin.
  For example:
 o Patients with acute kidney impairment due to sepsis/or with profound circulatory compromise and/or on inotropes
  especially in intensive care settings.
 o Any patients with chronic kidney impairment or with a known kidney abnormality. 
> Neonates may have a level taken before the 2nd or the 3rd dose depending on the clinical situation. Hospital systems 
 should consider providing blood culture results 36 hours after starting gentamicin to facilitate timely discontinuation of  
 treatment.
If the decision is made to continue gentamicin at 36 hours, a ‘pre-dose’ level can be taken before the second dose and the 
result reviewed before giving the third dose.

Timing of levels
Ideally the blood sample should be taken immediately before the next dose is due.
However in order to facilitate phlebotomy and laboratory times, levels can be taken in the following time windows: 
> Up to 8 hours before dose is due if on 24 hourly dosing (i.e. 16-24 hours post dose)
> Up to 8 hours before dose is due if on 36 hourly dosing (i.e. 28-36 hours post dose)

The time of blood sampling and the time previous dose was administered must be recorded in order to accurately interpret 
the results.
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Subsequent doses
Give 2nd or 3rd dose as appropriate without waiting for result, unless there is evidence of kidney dysfunction (e.g. elevated 
serum creatinine or urea concentrations, decreased urine output).
In patients with kidney dysfunction, wait for result before giving any further doses. 
In acutely septic patients, dose may be given if clinically appropriate under direction of a senior clinician.

Interpreting results
Aim for pre-dose levels < 1mg/L (or < 2mg/L in neonates if 3 doses or less have been given).
If levels are above recommended range:
• Double check that the level was taken in the correct time window (i.e.16 - 24 hours or 28 - 36 hours post dose 
 as appropriate).
• If the levels are high in acutely septic patients, contact ID team/Microbiology consultant for advice.
• In patients with a level >1mg/L who are not acutely septic, hold the next dose and repeat level 12 hours later. 
• Recommence dosing if levels are ≤1mg/L and amend the dosage interval to reflect the time required to clear the
 previous dose (e.g. from every 24 hours to every 36 hours).

Frequency of monitoring
Check U&E/creatinine each time you check gentamicin level.
In patients with normal kidney function: repeat level every 3 doses.
In patients with kidney impairment: before every dose until discussed with Consultant Nephrologists/Microbiologist or ID.
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Paediatric Gentamicin Dosing & Monitoring Guidelines 
For ‘extended interval’ and ‘once daily’ dosing ONLY

FREQUENCY OF MONITORING – CHECK U&E/CREATININE EACH TIME YOU CHECK GENTAMICIN LEVEL
Patients with normal kidney function   Every 3 doses.
Patients with kidney impairment   Before every dose until discussed with Consultant Nephrologist/ Microbiologist or ID.
More frequent monitoring may be required if the patient is on concomitant nephrotoxic drugs (e.g. ibuprofen, cyclosporin, 
tacrolimus, furosemide, ACE inhibitors), if the dose has changed or kidney function deteriorates.

REMEMBER
It is essential to document the time the blood was drawn and the time the last dose was administered in order to 
accurately interpret the results.

Pre-dose Action
< 1 mg/L Desired range, continue on the same dose.
   The patient has effectively cleared the gentamicin and is at low risk of ototoxic and nephrotoxic side effects.
> 1 mg/L If a neonate, levels < 2mg/L are allowable provided the patient has had 3 doses or less. If more than three 
   doses have been administered, aim for level < 1mg/L.
   Patient is at increased risk of ototoxic and nephrotoxic side effects with prolonged levels >1mg/L.
   > Double check that the level was taken 16-24 hours or 28-36 hrs post dose as appropriate.
   > If the levels are high in acutely septic patients, contact ID team/Microbiology consultant for advice.
   > In patients with a level > 1mg/L who are not acutely septic, hold the next dose and repeat level 
    12 hours later. 
   > Recommence dosing if levels are ≤1mg/L and amend the dosage interval to reflect the time required 
    to clear the previous dose (e.g. from every 24 hours to every 36 hours).

Children with Kidney Impairment (Including Neonates) 

Mild or moderate kidney  5mg/kg Before the 2nd dose
impairment  Prescribe single dose only i.e. 16 - 24 hours after the 1st dose if 24 hourly dosing regimen
  or 28 – 36 hours after the 1st dose if 36 hourly dosing regimen.
  Await the result and decide on regimen in consultation with ID team,
  Microbiology or Nephrology consultant. The interval between 
  doses may need to be increased.

Children > 28 days  Take level Subsequent doses

> 28 days & normal  7mg/kg 24 hrly IV infusion Before the 3rd dose   Give 3rd dose without
kidney function  over ≥30 minutes i.e. 16 - 24 hours after the 2nd dose.  waiting for result.
   NB: See exceptions below

Neonates: Extended interval dosing regimen Take level Subsequent doses

Neonates < 7 days 5mg/kg 36 hrly slow IV injection > Before the 2nd or 3rd dose > Review microbiology
& normal kidney  or   > Ideally, take immediately before results at 36 – 48 hours.
function IV infusion over ≥30 minutes dose if possible; otherwise take  > If continuing therapy, take 
   28-36 hours after the previous dose. level and give the next dose  
   without waiting for result. 
   NB: See exceptions below

Neonates ≥7 days  5mg/kg 24 hrly slow IV injection > Before the 3rd dose  Give 3rd dose without
& normal kidney or  i.e. 16 - 24 hours after the 2nd dose. waiting for result. 
function IV infusion over ≥30 minutes
   NB: See exceptions below

Exceptions: If renal function deteriorates (urine output drops, creatinine or urea rises) or patient has profound circulatory compromise &/or is on inotropes - wait for 
result before giving subsequent dose. In acutely septic patients, dose may be given if clinically appropriate under direction of senior clinician.

Dose should not exceed maximum adult daily dose of 480mg or as per local policy
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