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Abstract
Background and Objective  Gentamicin is commonly used in neonates, and it requires drug concentration monitoring. The 
objective of this study was to determine the extent of high trough (≥ 2 mg/l) and therapeutic peak serum gentamicin con-
centrations (5–12 mg/l) using our current gentamicin regimen and to adjust the dosing regimen accordingly and reassess.
Methods  This was a prospective cohort study of neonates, with normal renal function, who were prescribed gentamicin. 
Group 1: March 2014–July 2017—gentamicin intravenous (IV) 2.5 mg/kg given every 36 h if < 30 weeks gestational age 
(GA) and every 24 h if ≥ 30 weeks GA; Group 2: August 2019–February 2020—gentamicin IV 3.5 mg/kg given every 36 
h if < 30 weeks GA and every 24 h if ≥ 30 weeks GA. We assessed the number of neonates with aberrant trough and peak 
serum gentamicin concentrations.
Results  Forty-eight neonates < 30 weeks GA and 34 ≥ 30 weeks GA were given 2.5 mg/kg gentamicin. Eleven (23%) 
neonates < 30 weeks GA and four (13%) ≥ 30 weeks GA had subtherapeutic peak concentrations (< 5 mg/l); none had 
supratherapeutic (> 12 mg/l) or toxic trough concentrations (≥ 2 mg/l). Forty-four neonates < 30 weeks GA and 54 ≥ 30 
weeks GA were given 3.5 mg/kg gentamicin. Eighty-four (86%) had non-toxic trough concentrations (< 2 mg/l). One (1%) 
< 30 weeks GA neonate had subtherapeutic (< 5 mg/l) and one (1%) neonate ≥ 30 weeks GA had supratherapeutic (> 12 
mg/l) peak concentrations.
Conclusions  Gentamicin regimen of 2.5 mg/kg given every 36 h for neonates < 30 weeks GA and every 24 h for neonates 
≥ 30 weeks GA was suboptimal at achieving therapeutic gentamicin peak. Increasing the dosage to 3.5 mg/kg achieved 
therapeutic peak concentrations in 98% and non-toxic trough concentrations in 86% of all neonates (prior to dose interval 
adjustment).

 *	 Mark W. Davies 
	 mark.davies@health.qld.gov.au

1	 Grantley Stable Neonatal Unit, Department of Neonatology, 
Royal Brisbane and Women’s Hospital, Herston, Brisbane, 
QLD 4029, Australia

2	 Royal Brisbane Clinical Unit, School of Clinical Medicine, 
University of Queensland, St Lucia, Australia

3	 School of Pharmacy, The University of Queensland, 
Brisbane, QLD, Australia

1  Introduction

Gentamicin is one of the most commonly used antibiotics for 
treatment of neonates at risk of infection and for those with sus-
pected or documented neonatal sepsis. It provides synergistic 
coverage for common neonatal pathogens [1]. There are many 
different neonatal gentamicin dosing regimens. These range 
from conventional multiple-dose/day regimens (low dose, short 
interval) to extended interval dosing (high dose, long interval) 

with doses ranging from 2.5 to 5 mg/kg given every 12 h in 
traditional multiple dose regimens to doses given every 24–48 
h in extended interval regimens [1–5]. These extended inter-
val regimens have largely been adopted, not because there is 
evidence that they are better, but because their use has been 
extrapolated from regimens used in adults and children. Some 
dosing regimens also account for gestational age (GA) [6].

The way gentamicin is used has changed. Traditionally, the 
aim was to achieve steady-state pharmacokinetics: adequate 
peak gentamicin serum concentrations and non-toxic trough 
concentrations [7, 8]. In the last 2 decades some have aimed 
for higher peak concentrations and very low trough con-
centrations so that these high-dose, long-interval regimens 
can take advantage of the post-antibiotic effect and decrease 
post-exposure resistance [7, 8]. Evidence for these extended-
interval regimens over traditional steady-state regimens is 
insufficient. The latest Cochrane review [9] was unable to 
conclude whether once daily dosing versus multiple daily 
dosing is superior in the treatment of proven neonatal sepsis.
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Key Points 

In neonates given gentamicin at a dose of 2.5 mg/kg 
(given every 36 h if < 30 weeks GA and every 24 h if ≥ 
30 weeks GA), none had toxic trough concentrations but 
19% had peak concentrations that were sub-therapeutic

Changing the routine gentamicin dosing regimen to 3.5 
mg/kg (given every 36 h if < 30 weeks GA and every 
24 h if ≥ 30 weeks GA) resulted in 98% of neonates 
achieving therapeutic peak gentamicin concentrations, 
with only a slight increase in toxic trough concentrations 
(prior to dose interval adjustment)

carer consent was obtained by a member of the medical 
team. Each infant was only enrolled once in the study for 
one course of gentamicin.

A follow-up study was undertaken between August 2019 
and February 2020 after adjustment of the gentamicin dos-
ing regimen was made.

Inclusion Criteria

•	 All neonates prescribed intravenous gentamicin as part 
of their usual care and management.

•	 Neonates who received three or more doses of gen-
tamicin.

Exclusion Criteria

•	 Neonates with pre-existing renal or cardiac dysfunction.
•	 Neonates for whom there were concerns regarding renal 

function:

–	 for infants who received renal function testing, 
impaired renal function was defined as having a 
serum creatinine level > 0.09 mmol/l [21];

–	 for those without renal function testing, renal func-
tion was deemed impaired if there was poor urine 
output - less than 1 mL/kg/h if measured, or less 
than four wet nappies in the 24 h preceding the gen-
tamicin concentration.

The data collected included: infant’s birth weight; GA at 
birth; dose and dosage interval of gentamicin; the reason for 
gentamicin treatment and the weight of the infant at com-
mencement of gentamicin.

The original dosage regimen in neonates was 2.5 mg/kg 
of gentamicin given every 36 h for neonates < 30 weeks GA 
and every 24 h for neonates ≥ 30 weeks GA. Gentamicin 
was undiluted from a 10 mg in a 1-ml vial and was given 
intravenously via either peripheral intravenous cannula or 
umbilical venous catheter as a push followed by a 0.9% 
sodium chloride flush.

2.2 � Blood Samples

A blood sample for a trough serum concentration of gen-
tamicin was taken 30 min prior to the third dose of gen-
tamicin (usual practice). A blood sample for a peak serum 
concentration of gentamicin (not routinely monitored) was 
taken 1 h after the end of the third gentamicin injection. 
Only two blood samples were taken from each infant: one 
trough and one peak concentration. For each sample, 0.5 ml 
of blood was collected into a gel (clotted, serum) tube and 
sent immediately to the laboratory for analysis.

Analysis of gentamicin concentrations was conducted 
at the hospital Pathology Unit as per usual practice. A 

For traditional dosing regimens, acceptable trough con-
centrations are < 2 mg/l while peak serum gentamicin range 
is 5–12 mg/l [9–15]. The targets are based on the pharma-
cokinetic principles of achieving early and high peak gen-
tamicin plasma concentrations, such that the target ratio of 
peak concentration (Cmax) to minimum inhibitory concentra-
tions (MIC) for target organisms—Cmax:MIC—is 8–10 [16]. 
Sustained and elevated peaks > 12 mg/l, or troughs > 2 mg/l, 
can increase the risk of toxicity including ototoxicity and 
nephrotoxicity [16, 17], although much of the evidence is 
extrapolated from adults and animal studies [18]. Recent evi-
dence suggests ototoxicity, although a possibility, is rare and 
is more likely with prolonged courses of aminoglycosides 
especially if given concomitantly with loop diuretics [19].

Our dosing regimen aimed for traditional steady-state 
pharmacokinetics, using a dose of 2.5 mg/kg of gentamicin, 
every 36 h for < 30 weeks GA and 24 h for ≥ 30 weeks 
GA. These dosage intervals were based on a retrospective 
audit showing that dosing intervals of 24 h in neonates < 
30 weeks GA and 12 h in term neonates led to a significant 
number of toxic trough concentrations [8, 20]. The aim of 
this study was to determine the gentamicin concentrations 
that result from this gentamicin dosage regimen to consider 
the number of neonates with toxic trough concentrations and 
subtherapeutic and toxic peak concentrations and adjust the 
dosing regimen accordingly.

2 � Methods

This study received ethical approval from the hospital ethics 
committee.

2.1 � Participants

Neonates born between March 2014 and July 2017 within 
the first 2 days of life prescribed gentamicin as part of their 
usual care were considered for inclusion. Informed parental/
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trough concentration of ≥ 2 mg/l was considered to indi-
cate a significant risk of toxic gentamicin accumulation. A 
peak concentration of > 12 mg/l was considered a risk for 
toxicity. A peak concentration of < 5 mg/l was considered 
subtherapeutic.

2.3 � Follow‑up Study

The follow-up study was conducted in neonates born 
between August 2019 and February 2020.

The theoretical optimum dose of gentamicin to minimise 
non-therapeutic peak concentrations was determined by 
extrapolation of the original data based on the following two 
assumptions: (1) the peak concentration will be proportional 
to the dose given (the principle of first order kinetics: serum 
concentration is directly proportional to dose if the volume 
of distribution is unchanged [22]) and (2) the variation in 
the calculated mean (i.e., the SD) is the same as that for a 
2.5 mg/kg dose and resultant frequency distribution is nor-
mal (as is the frequency distribution of our data tested with 
Kolmogorov-Smirnov normality test). Based on these distri-
butions we then calculated the z-scores for cutoff concentra-
tions of 5 and 12 mg/l and the resultant proportions above 
and below these z-scores. The new regimen was 3.5 mg/kg 
of gentamicin given every 36 h for neonates < 30 weeks GA 
and every 24 h for neonates ≥ 30 weeks GA. Inclusion and 
exclusion parameters remained the same. Sampling times 
and analysis remained the same.

2.4 � Bioanalytical Assay

Analysis of gentamicin concentrations was conducted at the 
hospital Pathology Unit with a Beckman DXC800 analyser 
(Beckman Coulter Australia Pty Ltd, Sydney, Australia) 
using a particle enhanced turbidimetric inhibition immuno-
assay, as per usual practice for samples sent from our nursery 
[23].

2.5 � Statistical Analyses

Associations between GA groups or gentamicin doses and 
categorical variables were examined using χ2 test or Fisher’s 
exact test. Associations between GA groups or gentamicin 
doses and continuous variables were examined using a two-
sample t-test or the Wilcoxan rank-sum test. Categorical 
variables were summarised by frequency and percentage 
and continuous variables were summarised by mean and 
standard deviation (SD) or median and (IQR—interquartile 
range). Statistical analyses were performed in Stata version 
15 (StataCorp, College Station, TX, USA).

The original sample size aimed to recruit 200 infants 
based on admission rates; however, due to extremely poor 
recruitment and slowing with no reasonable prospect of 

achieving the original intended number, it was thought 
reasonable to analyse the existing data to prevent any fur-
ther delay in obtaining the data required to inform clinical 
practice.

3 � Results

3.1 � Original Study: Gentamicin Regimen 2.5 mg/kg 
Given Every 36 h for Neonates < 30 Weeks GA 
and Every 24 h for Neonates ≥ 30 Weeks GA

Eighty neonates were included in the initial study: group 1, 
from < 30 weeks GA (n = 47), and group 2, ≥ 30 weeks GA 
(n = 33). Table 1 shows the birth weights, GAs and reason 
for gentamicin treatment. Table 2 presents the gentamicin 
concentrations for the whole cohort and both groups. A 
total of 79 neonates had peak concentrations included (one 
excluded for peak concentration taken at incorrect time). All 
80 neonates had trough concentration < 2 mg/l. No infant 
had supratherapeutic peak serum gentamicin concentra-
tions. Overall, 19% of peak concentrations were sub-ther-
apeutic. Eleven (23%) of the < 30 weeks GA neonates had 
subtherapeutic peak concentrations (< 5 mg/l). Four (12%) 
of the ≥ 30 GA neonates received had subtherapeutic peak 
concentrations.

There was no evidence of an association between GA 
groups and peak gentamicin concentrations (p = 0.23). No 
neonates were found to have toxic trough concentrations at 
the 2.5 mg/kg dose. There was no evidence of a difference 
in trough concentrations between GA groups (p = 0.12), nor 
was there evidence of a difference in the peak concentrations 
between GA groups (p = 0.10).

Following the results of the 2.5 mg/kg data, extrapola-
tion analysis indicated 3.5 mg/kg was an optimal gentamicin 
dose to achieve the required therapeutic concentrations.

3.2 � Follow‑up Study: Gentamicin Regimen 3.5 mg/
kg Given Every 36 h for Neonates < 30 Weeks GA 
and Every 24 h for Neonates ≥ 30 Weeks GA

Ninety-eight infants were included following the gentamicin 
dose increase, 44 infants < 30 weeks GA and 54 infants ≥ 30 
weeks GA. All received gentamicin on the first day of life. 
Table 3 shows the birth weights, GAs and reason for gen-
tamicin treatment. Table 4 presents the overall gentamicin 
concentrations and those compared between the two groups.

Of the 44 neonates in the < 30 weeks GA group, none had 
supratherapeutic peak concentrations. Of the 54 neonates 
in the ≥ 30 weeks GA group, none had subtherapeutic peak 
concentrations.

Overall 84 (86%) infants had trough concentrations < 2 
mg/l. Three (6.8%) neonates < 30 weeks GA and 11 (20%) 
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≥ 30weeks GA had trough concentrations ≥ 2 mg/l; all had 
their dosage intervals extended as a result.

There was no significant association between the fre-
quency of trough concentrations ≥ 2 mg/l and GA groups 
(p = 0.057). The ≥ 30 weeks GA group had significantly 
higher trough concentrations (1.5 mg/l vs. 0.8 mg/l, p < 
0.001) and peak concentrations (9.2 mg/l vs. 8.3 mg/l, p 
< 0.006). There was only one (1.2%) neonate in the < 30 

weeks group with a sub-therapeutic peak gentamicin con-
centration and one (1.2%) in the ≥ 30 weeks group with a 
supratherapeutic peak.

Table 5 presents the gentamicin concentrations for each 
of the GA groups compared between the 2.5 and 3.5 mg/kg 
gentamicin dose regimens. There was evidence of an asso-
ciation between GA and sub- and supra-therapeutic peak 
gentamicin concentrations and dose regimen (p < 0.005, < 

Table 1   Population data for 
gentamicin 2.5 mg/kg dose

GA gestational age, IQR interquartile range, PPROM preterm prelabour rupture of membranes, BW body-
weight
a N = 46

 Parameter All
N = 80

< 30 weeks GA
N = 47

≥ 30 weeks GA
N = 33

Male N (%) 51 (65) 30 (65)a 21 (64)
BW (grams)
median (IQR)

1132 (888–2011) 937 (800–1090) 2520 (1470–3243)

GA (weeks)
median (IQR)

28.6 (26.3–34.3) 26.4 (25.4–27.7) 35.4 (32.0–38.6)

Reason for gentamicin N (%)
 Preterm labour/PPROM 38 (47) 32 (68) 6 (18)
 Other infection risk 39 (49) 13 (28) 26 (79)
 Sepsis 3 (3.8) 2 (4.3) 1 (3)

Table 2   Neonate gentamicin concentrations between GA groups for the 2.5 mg/kg dose group

GA gestational age, IQR interquartile range
a N = 79
b N = 32

 Parameter Total < 30 weeks GA ≥ 30 weeks GA p-value Test
N = 80 N = 47 N = 33

Dose (mg/kg) mean (SD) 2.5 (0.06) 2.5 (0.08) 2.5 (0.03) 0.12 Wilcoxon rank-sum
Trough concentration median (IQR) 0.6 (0.5–0.8) 0.5 (0.5–0.8) 0.6 (0.5–0.9)
Peak concentration mean (SD) 6.0 (1.8)a 5.7 (1.7) 6.4 (1.8)b 0.10 Two sample t test
Trough toxicity n (%) 0 (0%) 0 (0%) 0 (0%) NA Pearson’s chi-squared
Peak concentrations n (%) 0.23 Pearson’s chi-squared
 Therapeutic 64 (81%)a 36 (77%) 28 (88%)b

 Sub-therapeutic 15 (19%)a 11 (23%) 4 (13%)b

Table 3   Population data for 
gentamicin 3.5 mg/kg dose

GA gestational age, IQR interquartile range, PPROM preterm prelabour rupture of membranes, BW body-
weight

 Parameter All
N = 98

< 30 weeks GA
N = 44

≥ 30 weeks GA
N = 54

Male N (%) 54 (55.1) 23 (52.3) 31 (57.4)
BW (grams)
median (IQR)

1304 (952–1980) 953 (662–1217) 1763 (1314–3252)

GA (weeks)
median (IQR)

30.2 (27.4–33.9) 27.1 (25.7–28.7) 32.4 (30.9–38.3)

Reason for gentamicin N (%)
 Preterm labour/ PPROM 48 (49.0) 36 (82) 12 (22)
 Other infection risk 47 (48.0) 7 (16) 40 (74)
 Sepsis 3 (3.1) 1 (2.3) 2 (3.7)
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30 weeks GA and p < 0.027, ≥ 30 weeks GA). No evidence 
of an association in trough toxicity between dose regimens 
in the < 30 weeks GA groups was found (p = 0.069), while 
there was strong evidence of an association with trough tox-
icity and dose regimens in the ≥ 30 weeks GA group (p = 
0.006), with trough toxicity (i.e., a trough concentration of 
≥ 2 mg/l) only exhibited in 11 neonates administered the 
3.5 mg/kg dose.

4 � Discussion

Gentamicin, like all other aminoglycosides, has a narrow 
therapeutic window [5], and its bactericidal effect depends 
on the plasma concentration; higher peak concentration 
enhances the therapeutic response [24]. However, getting 
the balance between dosing regimens which achieve maxi-
mal bactericidal effect (high peak concentrations), non-toxic 
trough concentrations that minimise the risk of ototoxic-
ity and nephrotoxicity [5, 23] and potentially low enough 
trough concentrations (post-antibiotic effect and preventing 
adaptive microbial resistance) remains an issue [7, 25, 26]. 
Also, both GA and birth weight remain significant factors 
affecting gentamicin elimination [2, 16]. There have been 

limited studies on gentamicin dosing and drug concentra-
tions in neonates < 30 weeks GA. There are large variations 
in recommended dosing regimens (Table 6).

We found that using 2.5 mg/kg (every 36 h for neonates < 
30 weeks GA and every 24 h for neonates ≥ 30 weeks GA) 
was safe, with no toxic troughs or supra-therapeutic peak 
concentrations. Our results were comparable with Hansen 
et al. [15], who studied neonates < 35 weeks GA and ≥ 35 
weeks GA, using extrapolated data to ascertain that gen-
tamicin given every 36 h in neonates < 35 weeks GA yields 
non-toxic trough concentrations in 100% of patients. These 
data support the physiological effect prematurity has on 
extending the gentamicin elimination half-life, with kidney 
function proportional to GA [5]. Preterm neonates having 
fewer glomeruli, reducing glomerular filtration rate and 
overall diminished kidney function [6, 27], increasing their 
susceptibility to toxicity.

Unfortunately, the dose of 2.5 mg/kg resulted in subop-
timal peak concentrations of gentamicin in 19% of all neo-
nates, 23% of < 30 weeks GA and 13% of ≥ 30 weeks GA. 
This significant proportion of neonates with peak gentamicin 
concentrations that do not lie in the target range is clear evi-
dence that the dose of 2.5 mg/kg is simply too low. Similar 
results were found by Gooding et al. [28], with 81% of < 28 

Table 4   Neonate gentamicin concentrations between GA groups for the 3.5 mg/kg dose group

 Parameter Total < 30 weeks GA ≥ 30 weeks GA p-value Test
N = 98 N = 44 N = 54

Dose (mg/kg) mean (SD) 3.5 (0.05) 3.5 (0.06) 3.5 (0.04) < 0.001 Wilcoxon rank-sum
Trough concentration median (IQR) 1.1 (0.7–1.6) 0.8 (0.5–1.2) 1.5 (1.0–1.8)
Peak concentration mean (SD) (N = 85) 8.8 (1.5) 8.3 (1.6) 9.2 (1.3) 0.006 Two sample t test
Trough toxicity n (%) 14 (14%) 3 (7%) 11 (20%) 0.057 Pearson’s chi-squared
Peak concentrations n (%) (N = 85) 0.72 Fisher’s exact
 Therapeutic 96 (98%) 43 (98%) 53 (98%)
 Subtherapeutic 1 (1%) 1 (2.2%) 0 (0%)
 Supratherapeutic 1 (1%) 0 (0%) 1 (1.9%)

Table 5   Neonate gentamicin concentrations between dose groups for each GA group

 Parameter < 30 weeks GA ≥ 30 weeks GA

Total 2.5 mg/kg 3.5 mg/kg p-value Total 2.5 mg/kg 3.5 mg/kg p-value

N = 91 N = 47 N = 44 N = 87 N = 33 N = 54

Trough concentration median 
(IQR)

0.6 (0.5–1.0) 0.5 (0.5–0.8) 0.8 (0.5–1.2) 0.001 1.1 (0.6–1.6) 0.6 (0.5–0.9) 1.5 (1.0–1.8) < 0.001

Peak concentration mean(SD) 6.9 (2.1)a 5.7 (51.7) 8.3 (1.6)b < 0.001 8.0 (2.1)c 6.4 (1.8)d 9.2 (1.3)e < 0.001
Trough toxicity 3 (3%) 0 (0%) 3 (7%) 0.069 11 (13%) 0 (0%) 11 (20%) 0.006
Peak concentrations 0.005 0.027
 Therapeutic 75 (86%)a 36 (77%) 39 (98%)b 72 (94%)c 28 (88%)d 44 (98%)e

 Subtherapeutic 12 (14%)a 11 (23%) 1 (3%)b 4 (5%)c 4 (13%)d 0 (0%)e

 Supratherapeutic 0 (0%)a 0 (0%) 0 (0%)b 1 (1%)c 0 (0%)d 1 (2%)e
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weeks GA neonates not achieving therapeutic peaks with 2.5 
mg/kg 24 hourly dosing. Hansen et al. [15] found neonates 
< 35 weeks GA dosed at 3 mg/kg 24 hourly resulted in 21% 
subtherapeutic peak concentrations.

Following this interim analysis, the dosing regimen was 
increased to 3.5 mg/kg/dose at the same dosing interval for 
GAs. This revealed a significant improvement compared to 
2.5 mg/kg (p < 0.005) at effectively achieving therapeutic 
gentamicin concentrations in 98% of neonates and non-toxic 
trough concentrations in 86% of neonates. Our results of 
median trough and mean peak concentrations were compa-
rable to Hoff et al.’s [16] dosing of 4 mg/kg every 48 h if 
birth weight was < 1250 g and 4 mg/kg every 24 h if birth 
weight was ≥ 1250 g.

There was an increase in the number of high trough 
concentrations in the ≥ 30 week GA group, with 11 neo-
nates having trough concentrations 2–2.2 mg/l (all within a 
30–31.8-week GA range). This accounted for 41% (11/27) of 
the neonates within this specific GA range, all of which had 
normal renal function (none had proven sepsis). All of these 
neonates had the dosing frequency reduced to 36 hourly with 
good effect. A similar result was found by Fullas et al. [10], 
with dosing of neonates within the 30–34-week GA group at 
3.5 mg/kg every 36 h resulting in only 56% of infants having 
trough concentrations within the targeted ranges. This does 
highlight the potential for this gestation age range, 30–32 
weeks, being more at risk of poor gentamicin clearance 

and subsequent high trough concentrations, despite normal 
renal function, and reinforces the need for ongoing trough 
monitoring in all babies if requiring three or more doses 
of gentamicin. To avoid toxic drug accumulation, it would 
be prudent not to use too high a dose of gentamicin and to 
monitor trough concentrations of gentamicin. If this is done 
early, the dose interval can be adjusted by day 3 of life, thus 
preventing a prolonged period of time with high trough lev-
els and drug accumulation, especially in the neonates born 
from 30 to 32 weeks GA.

One of this study’s strengths is the fact that neonates were 
studied in two different GA groups, specifically those < 30 
weeks GA, accounting for 58% of all neonates included in 
the study. These results are particularly important as this 
GA group is vulnerable to the effects of medications in 
general and this population has not been well studied. The 
limitations to the study include: (1) the proposed number of 
the patients recruited for the study was not met because of 
extremely poor recruitment and slowing with no reasonable 
prospect of achieving the original intended number. (2) The 
use of a convenience sample of neonates (rather than all neo-
nates or a random sample) may produce a non-representative 
sample. (3) Very few neonates within the study had actual 
infection (the effect of dosing of neonates when critically 
unwell cannot be extrapolated from this data). (4) Only the 
gentamicin concentrations were studied, not the neonatal 

Table 6   Various neonatal 
gentamicin dosing regimens

GA gestational age
a Dosing predicted based on population pharmacokinetics only

Regimen Dosage Interval Peak concentrations 
within target 
n (%)
5–12 mg/l

Trough concen-
trations within 
target 
n (%)
< 2 mg/l

Fullas et al. [10] 4.5 mg/kg 48 h if GA ≤ 29 weeks 3 (60) 3 (60)
3.5 mg/kg 36 h if GA 30–34 weeks 29 (96.7) 17 (56.7)
4 mg/kg 36 h if GA 30–34 weeks 18 (69.2) 19 (73)
4.5 mg/kg 36 h if GA 30–34 weeks 5 (45.5) 5 (45.5)
3.5 mg/kg 24 h if GA ≥ 35 weeks 143 (87.7) 149 (91.4)
4 mg/kg 24 h if GA ≥ 35 weeks 53 (76.8) 64 (92.7)

Hoff et al. [16] 4 mg/kg 24 h if BW ≥ 1250 g
48 h if < 1250 g

603 (93.6) 610 (94.7)

Low et al. [29] 5 mg/kg 48 h if BW < 1200 g 2 (66.7) 3 100)
5 mg/kg 36 h if 1250–2500 g 20 (74.1) 19 (95)
5 mg/kg 24 h if > 2500 g 10 (76.9) 10 (100)

Garciá et al. [30] 5 mg/kg 48 h if GA < 32 weeks N/Aa N/Aa

4 mg/kg 36 h if GA 32–34 weeks
4 mg/kg 24 h if GA > 34 weeks

Stolk et al. [31] 5 mg/kg 48 h if GA ≤ 30 weeks N/Aa N/Aa

4.5 mg/kg 36 h if GA 30–34 weeks
4 mg/kg 24 h if GA > 34 weeks
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response to therapy (i.e., effective resolution of infection or 
recurrence of infection could not be assessed).

5 � Conclusions

The original gentamicin regimen of 2.5 mg/kg given every 
36 h for neonates <3 0 weeks GA, and every 24 h for neo-
nates ≥ 30 weeks GA, carried little risk of gentamicin toxic-
ity. However, approximately one in four peak concentrations 
did not achieve a therapeutic range for neonates < 30 weeks 
GA. Changing the routine gentamicin dosing regimen for 
neonates to 3.5 mg/kg given every 36 h if < 30 weeks GA 
and every 24 h if ≥ 30 weeks GA resulted in 98% of neo-
nates achieving therapeutic peak gentamicin concentrations, 
with a slight increase in toxic trough concentrations (prior 
to dose interval adjustment).

The new dosing regimen has been shown to be reliable 
in preterm and term neonates with normal renal function 
and will be included in the revised Queensland Neonatal 
Clinical Guideline for Early Onset Group B Streptococ-
cal disease 2021. Further research is required to evaluate 
gentamicin regimens in neonates with evidence of impaired 
renal function.
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