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Introduction
Vancomycin is a time-dependent glycopeptide antibiotic 

prescribed for infections caused by suspected and confirmed 
gram-positive organisms, frequently skin and soft tissue infections 
caused by methicillin-resistant Staphylococcus aureus (MRSA). 
Vancomycin is commonly used in the hospital setting and use of 
vancomycin is increasing as resistance to gram positive organisms 
continues to increase [1-5].

Vancomycin has age-dependent pharmacokinetics, and in 
pediatric patients, total body clearance of vancomycin is two to 
three times higher than that of adults. Clearance of vancomycin 
in infants and children less than eight years old may exceed that 
of older children. Because clearance of vancomycin is higher in 
younger children, it may be more difficult to reach goal trough levels 
in patients under the age of eight with eight hour interval dosing. 
Most American texts and a study done by Schaad et al. recommend 
empiric pediatric dosing of vancomycin with 40 to 60 mg/kg/
day divided every six to eight hours [4]. No recommendations are  

 
made specific to age groups within the pediatric population [1,3,4]. 
Vancomycin peak and trough serum concentrations are routinely 
obtained in an effort to maximize efficacy and minimize potential 
toxicity from vancomycin therapy. However, in clinical practice, 
trough levels alone are more commonly used [2,6]. The purpose of 
this review is to establish optimal empiric dosing recommendations 
for vancomycin in pediatric patients based on age.

Materials and Methods
This was a retrospective study done at The Medical Center 

in Columbus, Georgia. The Medical Center has a twenty-eight-
bed pediatric floor and a seven bed pediatric intensive care unit. 
The study consisted of a chart review of pediatric patients from 
August 2009-August 2010 who received vancomycin with trough 
monitoring. Inclusion criteria consisted of patients one month to 
18 years of age who had vancomycin trough monitoring performed. 
Exclusion criteria consisted of patients less than one month and 
greater than 18 years of age and patients in the pediatric intensive 
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Abstract 
Objectives: The primary objective was to determine the percentage of patients within specific age groups that fell within goal 

vancomycin trough range with every 6 hour and every 8-hour interval dosing. Secondary objectives were mean trough in each age 
group and patients that fell within goal versus not within goal.

Methods: A retrospective chart review of 157 pediatric patients for one year (August 2009-2010) was conducted. Four groups 
were assessed: patients one month to less than eight years of age receiving vancomycin at eight- and six-hour intervals (groups one 
and two respectively) and eight to eighteen years of age receiving vancomycin at eight and six hour intervals (groups three and four 
respectively).Inferential statistics were used to conduct independent t-tests and Fischer’s exact tests to compare mean steady state 
trough levels, percentages and mg/kg dosing.

Results: Percentage of goal vancomycin trough values were as follows: 21% group one, 59% group two, 42% group three and 
40% group four. For steady state trough levels, p = 0.001 for groups one vs. two and the rest were not statistically significant (groups 
three vs. four, one vs. three and two vs. four).

Conclusion: Patients one month to less than eight years of age may be more likely to achieve a goal vancomycin trough of ten to 
fifteen with every six-hour interval; however, a conclusion cannot be made on a dosing interval for patients eight to eighteen years 
of age since p-values were not statistically significant.
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care unit. Renal function was not accounted for because pediatric 
patients at this institution have relatively normal renal function.

This study was IRB approved by The Medical Center. Patients 
were stratified into four groups according to age and dosing interval: 
one month to less than eight years with every six-hour interval, 
one month to less than eight years with every eight-hour interval, 
eight years to eighteen years with every six-hour interval and eight 
years to eighteen years with every eight-hour interval. Patients who 
did not have a steady state trough value recorded were excluded 
(thirty minutes prior to the fifth dose is usually considered steady 
state at our institution for every six hour or every eight-hour 
interval) (Figure 1). Patient age, gender, vancomycin dose in mg/
kg, dosing interval and indication were obtained and recorded in 
an Excel spreadsheet (Figure 2). The defined target range at this 
institution for a goal trough was 10-15mg/L. The primary objective 
was to determine whether every eight-hour interval versus every 
six-hour interval would be more likely to achieve a goal trough in 
pediatric patients based on age. The primary endpoint was percent 
of patients that fell within goal trough range in each group and the 

secondary endpoint was the mean steady state trough level in each 
group.

Results
Statistical Package for Social Sciences (SPSS) was used for 

statistical analysis. Independent t-tests were conducted to compare 
the means of dosing (mg/kg) and steady state trough levels for each 
of the four groups. Fisher’s exact test was used to determine the 
percent of patients within goal trough range for each of the four 
groups. Statistical analysis compared age as well as dosing interval.

One hundred and fifty-seven patients were evaluated for 
inclusion into the study. Of the 157 patients, twenty-seven patients 
were excluded because they did not have a steady state trough level 
recorded or had a trough drawn in error. One hundred and thirty 
patients were analyzed and had data recorded. The patients were 
divided into four groups: one month to less than eight years with an 
every six hour interval (n=75), one month to less than eight years 
with an every eight hour interval (n=19), eight years to eighteen 
years with an every six hour interval (n=5) and eight years to 
eighteen years with an every eight hour interval (n=31).

Figure 1: Patients identified.

Figure 2: Demographics.

The most common indication was abscess/cellulitis (n=78 of 
130). Twenty-six patients had non- MRSA confirmed pneumonia, 
five had sepsis, five had MRSA otorrhea, four had colonic ulcers 
and twelve had “other” as an indication. “Other” consisted of fever 
of unknown origin, leukocytosis, sickle cell crisis and empiric 
indications (Figure 1). The mean age in one month to less than eight 
years with every six-hour interval was 3.9 years and 4.3 years for 
one month to less than eight years with every eight-hour interval. 
For eight to eighteen years with every six-hour interval and eight 
years to eighteen years with every eight-hour interval, the mean 
age was 11 years and 13.6 years, respectively (Figure 2).

The mean dosing (mg/kg) values ranged from 9.9-20 mg/kg 
or 40.8-56.8 mg/kg/day. Mean dose (mg/kg) for one month to less 
than eight years with an every six hour interval, one month to less 
than eight years with an every eight hour interval, eight years to 
eighteen years with an every six hour interval and eight years to 
eighteen years with an every eight hour interval was 13.2 mg/kg, 
13.6 mg/kg,14.2 mg/kg and 14.5 mg/kg, respectively (Figure 3). 
Mean steady state trough values for one month to less than eight 
years with an every six hour interval, one month to less than eight 
years with an every eight hour interval, eight years to eighteen 
years with an every six hour interval and eight years to eighteen 
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years with an every eight hour interval was 11.2mcg/ml, 7.9mcg/
ml, 16.2mcg/ml and 10.4mcg/ml with a defined goal trough range 
of 10-15 mcg/ml (Figure 4). When comparing mean steady state 
trough value for one month to less than eight years with every six-
hour interval versus every eight-hour interval, p=0.000 and for 
eight years to eighteen years with every six-hour interval versus 
every eight-hour interval, p=0.005.

Figure 3: Mean Dosing (mg/kg) Values.

Figure 4: Mean Steady State Trough Values.

Figure 5: Percent of Patients Within Goal Trough.

Forty-four of seventy-five patients (59%) fell within goal 
trough range for one month to less than eight years with every six-
hour interval and four of nineteen patients (21%) fell within goal 
trough range for one month to less than eight years with every 
eight-hour interval. Two of five patients (40%) fell within goal 
trough range for eight years to eighteen years with every six-hour 

interval and thirteen of thirty-one patients (42%) fell within goal 
trough range for eight years to eighteen years with every eight-hour 
interval (Figure 5). When comparing percent within goal trough 
range for one month to less than eight years with every six-hour 
interval versus every eight-hour interval, p=0.004 and p=1.000 
when comparing percent within goal trough range for eight years 
to eighteen years with every six-hour interval versus every eight-
hour interval.

Overall, patients fell within goal trough range more often for 
one to less than eight years with every six-hour interval and eight 
years to eighteen years with every eight-hour interval. However, 
the percent of patients within goal trough range for eight years to 
eighteen years with every six-hour interval (40%) vs. every eight-
hour interval (42%) not statistically significant.

Discussion
The purpose of this study was to determine an optimal empiric 

vancomycin dosing interval for pediatric patients based on age. 
From the data presented in this study, it can be concluded that 
children one month to less than eight years will be more likely 
achieve a goal trough level with every six-hour interval. For eight 
years to eighteen years, the mean steady state trough fell within 
goal range with every eight-hour interval and was supratherapeutic 
for every six-hour interval; it can be concluded that with every 
eight-hour interval with eight years to eighteen years, it would 
be more likely to achieve a goal trough with an every eight hour 
interval. However, the difference in the percentage that fell within 
goal trough range for eight years to eighteen years with an every six 
hour interval and an every eight hour interval was not statistically 
significant which is most likely due to the small sample size in one 
of the groups (n=5 in the eight years to eighteen years with an every 
six hour interval and n=31 in the eight years to eighteen years with 
an every eight hour interval). One study by Spears and Koch studied 
53 patients one month to eighteen years of age.

Seventeen of the patients received intravenous vancomycin and 
the dose ranged from 25mg/kg/day to 180 mg/kg/day. Based upon 
the data from this study, the authors concluded that vancomycin 40 
mg/kg/day IV was adequate [7]. 

Another study conducted by Schaad et al. studied 55 patients. 
Dosing ranged from 10 to 15 mg/kg and they monitored serial 
vancomycin concentrations. They also concluded that vancomycin 
40 mg/kg/day is adequate. However, they also were able to conclude 
that 60 mg/kg/day was needed for patients with staphylococcal 
central nervous system disease [8-10]. 

There were a few limitations to this study. A possible limitation 
could include that renal function was not accounted for because 
pediatric patients at this institution have relatively normal renal 
function. Another limitation was that if there were laboratory 
errors in drawing troughs or errors in hang time of vancomycin, it 
was not accounted for since it was not always documented by the 
pharmacist. In addition, an uneven distribution of groups was most 
likely the cause for the eight years to eighteen years group to have 
not statistically significant results for the percent of patients that 
fell within goal trough range.
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More studies on empiric vancomycin dosing in pediatric 
patients based on age need to be done that have a more even 
distribution of groups. Data from studies can be used for hospital-
wide implementation in various hospitals and to help develop age-
dependent pediatric empiric vancomycin dosing guidelines.
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