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Abstract

Fourty-nine patients aged 6 months to 12 years old with suspected urinary tract infec-
tion (UTI) were evaluated in this open randomized study. Twenty-seven patients received
gentamicin 4.5 mg/kg/d once daily (OD group) and 22 patients received the same daily dose in
three divided doses (TID group) for 3 days before being switched to amoxy-clavulanic acid.
Ninety-six per cent (26/27) of the OD group had peak gentamicin within therapeutic level while
40 per cent (9/22) of the TID group had peak gentamicin within therapeutic level. One in OD
group had high gentamicin level due to technical error in obtaining blood sample. None in
neither group had trough level in toxic level. Only 24 patients had confirmed UTI and were
evaluated for clinical efficacy and toxicity. Demographic data were the same in both groups
except there were more males in OD group (8:3 vs 4:9). Patients in OD group became afebrile
earlier than TID group (8.69 vs 15.31 hours) but no statistically significant difference. All patients
had negative urine culture results within 48 hours. None had clinical nephrotoxicity in both
groups. More patients in TID group had laboratory nephrotoxicity (5/11 vs 2/13) but no statis-
tically significant difference.

We conclude that gentamicin can be given safely and efficiently as single daily dose
or thrice daily but more cost effective and less time consuming in once daily dose.
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Aminoglycosides (AMG) had been used tics in institution’s drug formulary(1). The hesi-
for several decades with remarkable efficacy in the tancy about the use of AMG is from concerns
treatment of gram negative urinary tract infection over the risks of nephrotoxicity and ototoxi-
(UTI). They are the lowest cost parenteral antibio-  city(2).
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The rate of killing of gram negative bacte-
ria of AMG is dependent on serum concentration in
a linear fashion(3:4) as evident by lower mortality
rates from gram negative bacteremia(5), sepsis(6)
and pneumonia(7) when peak AMG levels are in
the upper therapeutic range. AMG also posses post-
antibiotic effect, it can inhibit bacterial regrowth
even the AMG concentration falls below a patho-
gen’s minimal inhibitory concentration(8,9).

Toxicity of AMG is best predicted by total
area under the concentration time curve as indi-
cated by high trough levels during therapy(10). Uti-
lizing longer dose interval minimizes accumulation
and reduces the risk for nephrotoxicity and ototoxi-
city. Its toxicity also depends on the duration of
therapy(11). Prolonged use of AMG results in in-
creased renal drug levels and increased risk of
nephrotoxicity. In addition, increasing the dose in-
terval and maintaining the standard dose per day
will increase the peak and lower the trough level,
hence improving the killing properties and lower the
incidence of side effects.

Therefore, single daily dose of gentamicin
for 3 days while waiting for appropriate choice of
oral antibiotic treatment from urine culture and sen-
sitivity results will minimize the nephrotoxicity and
effectively treat UTL

PATIENTS AND METHOD
Patients

Pediatric patients aged 6 months to 12 yrs
who had fever associated with signs and symptoms
suspected of UTI during June 1996 - September 1997
were admitted and enrolled in the study. Patients
whose urine culture obtained from cleaned catch
urine or cleaned bag with more than 105 colonies/ml
of single organism were considered to have UTL
Exclusion criteria were : known allergy to AMG,
recently received AMG in the past 2 weeks, on high
dose of diuretics or amphotericin B, underlying
renal disease prior to studies, history of hearing loss
or vestibular dysfunction, immunocompromised
host, neutropenia, or renal impairment.

Methods

Patients were randomized to treatment
with intravenous gentamicin 4.5 mg/kg either once
daily (OD), or in 3 divided doses (TID) for 3 days.
Gentamicin was administered over one hour. Peak
gentamicin levels were obtained 30 minutes after
the first dose of gentamicin administration, trough
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gentamicin levels were obtained 30 minutes before
the last doses of gentamicin. The levels of genta-
micin were analysed by fluorescence polarization
immunoassay technic.

After 3 days of gentamicin treatment, the
antibiotic was switched to oral amoxy-clavulanic
acid 50 mg/kg/d in three devided doses for 7 days
for both groups or to other appropriate oral anti-
biotics according to urine culture results if patients
had allergy to ampicillin, or if it was resistant to
amoxy-clavulanic acid.

Evaluation of efficacy

Signs and symptoms were evaluated and
recorded at 0 hour, and every 4 hours for 3 days.
Urinalysis, urine culture, urine-N-acetyl-D-glucosa-
minidase (NAG) by modified Leaback and Walker
method(12), serum creatinine by Jaffe reaction
method were done at 0 hour, 48 hours and 10 days.
Patients were considered afebrile if their tempera-
tures were less than 37.80C for more than 24 hours.

Evaluation of nephrotoxicity

Clinical nephrotoxicity was evaluated by
serum creatinine. Laboratory nephrotoxicity was
evaluated by urine NAG. Serum creatinine and urine
NAG were measured at O hour, 48 hours and 10 days
after therapy. Twenty-five per cent or 0.5 mg/d!
increased in serum creatinine from baseline was
defined as clinical nephrotoxicity. One fold rising
of urine NAG/creatinine ratio from baseline was
considered as laboratory nephretoxicity.

Statistics

Statistical analysis were done by using
median and range for demographic data. Chi-
squared test, and Fisher’s exact test for qualitative
analysis, Student’s ¢ test and Wilcoxan Ranksum
test for quantitative analysis, Kapmir log rank test
for duration of fever, and Chi-squared test for com-
parison of gentamicin level.

RESULTS

There were 49 patients enrolled in this
study, 25 patients were excluded due to negative
urine culture in 18, mixed organisms from urine
culture result in 6, and neutropenia in one. Only
24 patients fulfilled the criteria. Thirteen patients
received gentamicin once daily, 11 patients received
gentamicin thrice daily. There were no significant
differences in demographic data between the two
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Table 1. Demographic data and causative agents.
Regimen TID (n=11) OD (n=13)
Age (month) 10 (3-118) 24 (3-163)
Male* (%) 8 (72.7) 4 (307
Serum creatinine (mg/dl) 0.4 (0.4-0.6) 0.5 (0.4-0.8)
Temperature (°C) 39 (38-40.2) 38.8 (38-40.2)
E.coliUTI 11 (100%) 12 (92.3%)
*p=0.041
Probability . ..... OD (n=13)
1.00 -
= TID (n=11)
0.75 -
0.50 -
0.25-
0.00 - T 1 1T 1 1 T 7T
0 8 16 24 32 40 48 56 64 72
Time to normetemperature (hour)
Fig. 1. Life table of probability and time to nor-

motemperature.

groups except there were more males in TID group
(8:3 versus 4:9). Twenty-three patients had E. coli
and one patient in OD group had Corynebacteria
spp (Table 1). All were sensitive to gentamicin.

Clinical efficacy was shown in Fig. 1. Most
patients in OD group became afebrile by 24 hours
(mean 8.69 hours) as compared to TID (mean 15.31
hours). However, there were no statistic significant
differences (p = 0.067). All urine cultures were
negative by 48 hours and 10 days after the treat-
ment.

Clinical toxicity indicated by serum crea-
tinine was assessed. There were no significant
changes in serum creatinine at any time in both
groups [0.5 (0.4-0.8), 0.5 (0.3-0.9), 0.4 (0.3-0.8)
mg/dl at O, 48 hours and 10 days respectively in
OD group and 0.4 (0.4-0.6), 0.4 (0.4-0.8), 0.4 (0.3-
0.6) mg/dl at O, 48 hours and 10 days respectively
in TID group].
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Concerning renal tubular toxicity as
detected by one fold rising of urine NAG/creatinine
ratio(13), 5 out of 11 patients in TID group had one
fold increase in urine NAG as compared to 2 of 13
in OD group. There were no statistically significant
differences (p = 0.182).

Pharmacokinetics of gentamicin was
studied in all 49 cases, 22 in TID and 27 in OD
group. Peak gentamicin levels were 7.79 + 2.28
pg/dl in OD group as compared to 3.25 = 1.73
pg/dl in TID group (p = 0.001). Ninety-six per cent
(26/27) of OD group had peak gentamicin level
within therapeutic range of 4 to 12 pg/dl while 40
per cent (9/22) in TID group were in therapeutic
range. Only one patient in OD group had peak
gentamicin level above 12 pg/dl due to technical
error in obtaining the blood sample at the end of
drug administration instead of thirty minutes later.
In addition, the trough gentamicin levels were
020 = 0.27 pg/dl in OD group and 0.29 + 0.23
ug/dl in TID group (p = 0.068). None were in toxic
level.

DISCUSSION

Our study results showed that the efficacy
of daily dose gentamicin treatment as assessed by
clinical improvement was not different from con-
ventional treatment and may be better as indicated
by early disappearing of fever (8.69 hours vs 15.31
hours), but there is no statistically significant dif-
ference which is due to small sample sizes. All
cases had microbiological cures by 48 hours.of
treatment in both groups. Our clinical efficacy data
supported the studies of gentamicin treatment in
adult patients by Prins et al{14) and in pediatric
patients by Elhanan et al(15), Shanka(16) and other
aminoglycoside studies(17.18). We briefly used gen-
tamicin for only 3 days, which lessened the genta-
micin exposure time and lessened the side effects.

We found no clinical nephrotoxicity in
neither groups. OD group had even less biochemi-
cal nephrotoxicity than TID group (2/13 vs 5/11,
p = 0.18), although it was not significantly different.
These might be due to small sample size and ten-
dency to have very low side effects of gentamicin
even in TID group. Additionally, pharmacokinetic
studies of gentamicin confirm the theory of higher
peak and lower trough level in OD group. These
might explain early clinical improvement in OD
group and tendency to have less nephrotoxicity.
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Therefore gentamicin may be given as

once daily dose in treatment of urinary tract infec-
tion in pediatric patients. It is as safe and effective
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as conventional thrice daily dose but has more
advantage to nursing staff in minimizing the time
consuming and more cost effective.

(Received for publication on October 15, 1999)
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