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Antibiotic Resistance Patterns of Pediatric Community-Acquired Urinary Infections
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Knowledge about antimicrobial resistance patterns of the etiological agents of urinary tract infections (UTIs) is
essential for appropriate therapy. Urinary isolates from symptomatic UTI cases attended at Santa Casa University
Hospital of Sdo Paulo from August 1986 to December 1989 and August 2004 to December 2005 were identified by
conventional methods. Antimicrobial resistance testing was performed by Kirby Bauer’s disc diffusion method.
Among the 257 children, E. coli wasfound in 77%. A high prevalence of resistance was observed against ampicillin
and TMP/SM X (55% and 51%). The antibiotic resistance ratesfor E. coli were: nitrofurantoin (6%), nalidixic acid
(14%), 1% generation cephalosporin (13%), 3¢ generation cephalosporins (5% ), aminoglycosides (2%), norfloxacin
(9%) and ciprofloxacin (4% ). Wefound that E. coli wasthe predominant bacterial pathogen of community-acquired
UTIs. We also detected increasing resistance to TMP/SM X among UTI pathogensin this population.
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Urinary tractinfection (UTI) isacommon cause of fever and
oneof themost common community-acquired infections. Invitro
resistanceisasignificant problem, not only incomplicated UTls,
but also in community-acquired urinary infections. Escherichia
coli isthe most frequent etiological agent, accounting for 65%-
90% of urinary infections[1-4]. Frequent use of wide-spectrum
antibioticsmay changetheintestinal flora, and asaconsequence,
inducebacterial resistance[5,6].

The American Academy of Pediatrics, the Royal College
of Physicians of London and the National Guideline
Clearinghouse recommend empirical and precocioustreatment
of UTI, based on the susceptibility standard to the
antimicrobialsthat are habitually utilized, with the objective
of reducing risks of pyelonephritic scarring [7]. There is a
paucity of literature concerning antibiotic therapy for
uncomplicated UTI in the devel oping world. Increasing rates
of resistance among bacterial uropathogens has caused
growing concernin both devel oped and devel oping countries
[8]. We evaluated the frequency of uropathogens in a
community of S&o Paulo, Brazil, and we examined the
antimicrobial susceptibility of E. coli and other uropathogens.
Additionally, we compared the antimicrobial susceptibility of
E. coli between two periods.

Material and M ethods
Patients

The study population consisted of children younger than
17 years old, who had culture-proven UTI evaluated in the
pediatrics department of Santa Casa Hospital, from August
2004 to December 2005 and August 1986 to December 1989.
Theexclusion criteriawere previoushospitaization (<30 days),
presence of catheters and vesicle continent derivation
(Mitrofanoff procedure).
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UrineCulture

Episodesof UTI wereidentified by positive urine culture.
Cultures were obtained from midstream-collected urine or
transurethral bladder catheterization. Bacterial identification
and determination of antimicrobial susceptibility by the disk
diffusion technique were performed according to National
Committeefor Clinical Laboratory Standards. A uroculturewas
considered positive when it presented a bacterial count of
morethan 100,000 colony-forming units (CFU)/mL inaurine
specimen collected midstream, or morethan 10,000 CFU/mL in
a urine specimen collected by transurethral bladder
catheterization[1,7].

The antimicrobial susceptibility tests included the
following drugs: amikacin (an aminoglycoside), cephalexin,
cefuroxime and cephotaxime (1%, 2™ and 3 generation
cephal osporins, respectively), norfloxacin, ciprofloxacin and
nalidixic acid (fluoroquinolines), nitrofurantoin, ampicillin, and
trimethoprim-sulfamethoxazole (TMP/SM X). Theresultswere
interpreted in accordance with the criteria established by the
International Committee on Laboratorial Standardization.
Organisms with intermediate susceptibility were considered
resistant. All of theresultswereinitially analyzed descriptively
as absolute and rel ative frequency. The chi-square test or the
Fisher exact test were used, with asignificancelevel of 5%, to
compare the proportions.

Results

We analyzed 100 subjects from 2004-2005 and 157 from
1986-89. Among these, 74% were female and 26% male (3.2
girls: 1 boy). The age range wasfrom two monthsto 15 years
(mean=four years and three months).

The most frequently isolated microorganism was E. cali,
foundin 129 (82%) childreninthefirst period andin 77 (77%) in
the second period. The resistance rate of E. coli to severa
antibioticsduring thesetwo periodsisdescribedin Table 1. There
wasno sgnificant changeinantimicrobia res tancerate between
thetwo periods, with theexception of TMP/SM X, against which
there was increased resistance in the second period (p=0.03).
Aminoglicosdes and 3rd generation cephal osporins were the
most efficient antimicrobialsagaingt E. coli.
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Table 1. Bacterial resistance of E. coli totheantimicrobialstested i
Paulo, Brazil.

nthetwo studiesperformedin 1986 - 89 and 2004-2005 in Sdo

E. coli Resistance 1986 - 1989 2004 - 2005
(n=129) (n=77)
Nitrofurantoin 12 (9%) 5 (6%)
Nalidixicacid 19(13%) 11 (14%)
1 generation Cephalosporin - 10 (13%)
2" generation Cephalosporin - 5 (7%)
3 generation Cephalosporin 4 (3%) 4 (5%)
Norfloxacin - 7 (9%)
Ciprofloxacin - 3 (4%)
Amicacin 3 (2%) 0 (0%)
Ampicillin 52 (40%) 42 (55%)
Trimethoprim-Sulfamethoxazole 46 (36%) 0 (51%)

Table2. Resistanceto the habitual antimicrobialsof urobacteriaisolated from children with acquired urinary tract infection (UTI)

inacommunity in S&o Paulo, Brazil, 2004-2005.

Bacterial resistancein domiciliary UTI Escherichia coli Non-coli bacteria p
(n=77) (n=23)

Nitrofurantoin 5 (6%) 11 (48%) 0.0002
Ndidixicacid 11 (14%) 1 (4%) 0.1
1¢ generation Cephalosporin 8 (10%) 6 (26%) 0.06
2" generation Cephalosporin 4 (5%) 3 (13%) 019
39 generation Cephal osporin 4 (5%) 5 (22%) 01
Norfloxacin 6 (8%) 1 (4%) 04
Ciprofloxacin 3 (4%) 005
Amicacin 0 (0%) 2 (9%) 0.05
Ampicillin 42 (55%) 15 (65%) 03
Trimethoprim-sulfa 30 (51%) 10 (43%) 03

Among the oral antibiotics, nitrofurantoin,
fluoroquinolines and 2™ generation cephal osporins were
the most active antimicrobials against E. coli, followed by
nalidixic acid, 1% generation cephal osporinsand TMP/SM X
(Table 1).

Non-coli bacteria were obtained in 23 cases. Among
the non-coli bacteria, we identified Proteus sp. (15
patients), Klebsiella sp. (three patients), S. saprophyticcus
(two patients) and Enterococcus, Providencia sp. and
Morganella morganni (one patient each).

Table 2 shows the bacterial susceptibility of the non-
coli UTI. Compared to E. coli bacteria, the non-coli
bacteria had a higher rate of resistance to nitrofurantoin
(6% to 48%). There greater resistance to amicacin and 1%,
2 and 3 generation cephalosporins, although the
difference was not significant (Table 2). Non-coli bacteria
were found in 23 cases. Among the non-coli bacteria, we
identified Proteus sp. (15 patients), Klebsiella sp. (three
patients), S. saprophyticcus (two patients) and
Enterococcus, Providencia sp. and Morganella
morganni (one patient each). Table 2 shows the
susceptibility of non-coli UTI bacteria.

Discussion

Themainetiological agentsof UTI havechangedlittleduring
the last few decades [1]. We also found that E. coli is still the
principa etiological agent of UTI, accounting for 77% of the
cases. Most cases of UTI aretreated empirically, especialy in
developing countries, where patients often cannot afford to
consult a physician or have a laboratory analysis made.
Consequently, when urine samplesare collected for |aboratory
tests, there may be an overrepresentation of microorganisms
that do not respond to treatment. In spite of this possible bias
due to recruitment of patientsin alaboratory setting, we can
provideinformation about risk factorsfor urinary tract infection
dueto E. coli strainsthat are resistant to antimicrobial agents
that are commonly used in devel oping countries[8].

Nitrofurantoin maintained good activity against E. coli
during thetwo periodsof study. Nitrofurantoinisnot aswidely
used as TMP/SMX and results in low levels of intestinal
selection. However this class of antimicrobial is excreted in
the urine and fails to achieve therapeutic concentrations in
the bloodstream; because of this pharmacokinetic profile, itis
not recommended to treat febrileinfants or children in whom
renal involvement is suspected [1]. The aminoglycosides are
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drugs that are considered safe for the treatment of UTI in
children, because they do not negatively impact on the
intestinal flora and the resistance rate against them has
remained very low in the last few decades, being around 1
t0 2% [3]. Wefound aresistancerate of 2% against amikacin
for the bacteria E. coli from 1986-1989, and zero from 2004-
2005. The 3rd generation cephal osporins were active against
E. coli during both periods. Intravenous therapy should
be considered in children who havefailed oral therapy and
continueto befebrile[1]. Other non-E. coli Gram-negative
bacteria, particularly Proteus mirabilis, tend to be more
frequently resistant to antibiotics.

Resistance to ampicillin and TMP/SMX has increased
progressively in the last decade. In the United States, Gupta
observed an increase from 7% in 1990 to 16%-18% in 1996-
2001 in outpatient treatment of non-complicated UTIs[8]. This
increase in the resistance rate is probably a consequence of
indiscriminate use of thisdrug. Wefound asignificant increase
in the resistance of E. coli to TMP/SM X, from 36% in 1986-
198910 51% in 2004-2005. These high rates advise against its
usein our community.

Mogt studies have shown that the frequency of resistance of
uropathogenic bacteria to fluoroquinalines is low. However, in
somecountriesin Europe, such as Spain and Portugd,, theresistance
rate reaches 19.6% [9]. We ohserved more frequent resistance to
nalidixic acid than to norfloxacin and ciprofloxacin (9% and 4%,
respectively). Therearerestrictionsagaing theroutineuse of these
drugsin pediatric patients, due to demongtration of arthropathies
associated with quinolones in animal models. However,
fluoroquinolines can be used in complicated cases of UTI, as
they decreasehospitalization time[10,11].

The WHO guidelinesindicate TMP/SMX and ampicilin
asfirst choicefor treatment of UTI [12]. We concludethat the
antibiotic sensitivity patterns to the habitual antimicrobials
of community-acquired uropathogens in S&o Paulo, Brazil
recommend against there use asfirst choice. Nitrofurantoinis
an inexpensive antimicrobial agent with good activity against
UTI etiological agents.
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