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Antibiotic resistance trends in paediatric community-
acquired first urinary tract infections in the United

Arab Emirates
H. Narchi’ and M.A.M. Al-Hamdani?
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ABSTRACT We analysed the trend of antibiotic resistance of community-acquired uropathogens over a 4-year
period in a cohort of children with a first episode of culture-proven urinary tract infection presenting to the
department of paediatrics at a large general secondary care hospital in the United Arab Emirates. Comparisons
were made between 2 time periods: 2003-04 versus 2005-06 for 145 children aged 2 months to 12 years of
age. Although some changes in resistance were observed for some antibiotics between the 2 time periods, the
differences were notsignificant, norwere the trends, exceptforasignificantincrease in resistance to nitrofurantoin
(from 5.4% to 35.6%), with a significant increasing trend over the 4 years.

Tendances de la résistance aux antibiotiques chez des patients pédiatriques lors d'un premier épisode d’infection
urinaire communautaire aux Emirats arabes unis

RESUME Pendant quatre ans, nous avons analysé I'évolution de la résistance aux antibiotiques d’agents
pathogenes urinaires communautaires dans une cohorte d’enfants connaissant un premier épisode d’infection
urinaire confirmé par culture et dirigés vers le service pédiatrique d’'un grand hopital général de niveau secondaire
aux Emirats arabes unis. Des comparaisons ont été effectuées entre deux périodes, de 2003 42004 et de 2005 a
2006, sur 145 enfants agés de 2 mois a 12 ans. Bien que l'on ait observé quelques changements sur le plan de
la résistance a certains antibiotiques pendant les deux périodes, ni les différences ni les tendances n’étaient
significatives, al'exception d’'une nette augmentation de la résistance a la nitrofurantoine, qui est passée de 5,4 %
a 35,6 % et amontré une importante tendance a la hausse sur la période de quatre ans.
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Introduction

Urinary tract infections (UTT) are com-
moninthe paediatricage group and may
be associated with arisk of renal scarring
which maylead to hypertension and/or
renal damage [1]. To minimize this risk,
prompt and appropriate antibiotic ther-
apy is imperative, and is usually initially
started empirically before the results of
urine culture and bacterial susceptibility
are available. Many guidelines exist to
recommend the choice of empirical
antibiotic treatment, usually based on
the knowledge of which organisms are
commonly involved and on their an-
tibiotic susceptibility. However, as the
latter is known to change over time with
the development of antimicrobial resist-
ance, a regular evaluation of the pattern
of antibiotic sensitivities is imperative to
facilitate the choice of treatment [2—4].

This study assessed the trend of an-
tibiotic resistance of urinary pathogens
over a 4-year period in an unselected
cohort of children with a first episode of
community-acquired UTT, with the aim
ofimproving the choice of initial empiri-
cal therapy. We believe that the findings,
whether showing a positive or negative
or no trend at all in antibiotic resistance,
will be of interest to the physician decid-
ing how to treat such infections.

The study was undertaken in the depart-

ment of paediatrics at a large general
secondary care hospital in the United
Arab Emirates.

Sample size

Based on prior audit in our institution,
the resistance of uropathogens to com-
monly used antibiotics ranged from
10% to 70%. As we planned to study sev-
eral antibiotics with different patterns of
resistance, we estimated that for a 95%
confidence level, 5% significance level
and 80% power to detect an average

change of antibiotic resistance from
an average of 30%—50% to 60%—75%
(or vice versa) between the 2 periods,
a minimum a sample size of 49 to a
maximum of 66 urine samples in each
period (minimum of 98 to a maximum
of 132 in total) was needed (Epi-Info
statistical software). Assuming that
incomplete data may occur in 10% of
these episodes, we decided to analyse a
total of 145 UTTs.

Patients

The inclusion criteria were all children
between the age of 2 months and 12
years who had a first episode of culture-
proven UTI between 1 January 2003
and 31 December 2006, diagnosed in
our institution. The absence of a prior
UTI (documented by culture or not),
whether in or outside our institution,
was specifically ascertained from the

child or the parents by history.

The patients were identified from
the log books in inpatient wards and
outpatient clinics, as well as the micro-
biology laboratory log book. As per de-
partment guidelines, the data collected
from all children with UTI (and their
parents) is entered on a specifically de-
signed UTT form. This form contained
detailed information on the past his-
tory, current symptoms and signs, prior
relevant investigations or therapy and
comorbidity.

We excluded comorbidity or un-
derlying factors shown to be associated
with different resistance patterns to an-
tibiotics or a predisposition to recurrent
infections which may be associated with
a modified resistance profile in view of
multiple and/or prolonged courses of
antibiotics. Thus the exclusion criteria
were: recurrent UTIs (documented or
by history, whether in our institution
or any other), urine collected by bag
specimen, nosocomial UTI, primary
or secondary immunosuppression,
glucocorticoid therapy, diabetes mel-
litus, malnutrition, recent urological
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surgery (within 1 month) or presence of
indwelling urinary catheter.

The children were treated with ap-
propriateantibioticsas perantimicrobial
sensitivities and underwent appropriate
imaging studies as defined in our hospi-
tal clinical guidelines.

Urine collection

The standard departmental protocol
for urine collection to diagnose UTI
was followed for this study. The mode
of urine collection was documented
in the microbiology request form and
also in the report of urine culture for
interpretation purposes.

In children of either sex, under 2
year of age or not yet continent, urine
was collected by suprapubic aspiration
or catheterization if immediate anti-
biotic therapy was deemed necessary.
Otherwise, or if the parents refused
the procedure, 2 samples of urine were
collected aseptically by the clean-catch
method which, when performed ad-
equately, is as reliable as suprapubic
aspiration or catheterization. After
cleansing of the genitalia and perineum,
the clean catch was collected either by
a trained and experienced paediatric
nurse, or by the child’s mother after
appropriate explanation and training
by the nurse. UTT was diagnosed by the
clean-catch method only if both sam-
ples had significant colony counts as
defined below. For older and continent
children of either sex, urine was col-
lected by the midstream method. The
child and/or parents were instructed
how to clean the genitalia, retract the
foreskin in boys and allow urination to
start prior to collecting the midstream
in an aseptic manner.

Microbiology

UTIwasdefinedasthe growth ofasingle
pathogen of > 10° colony-forming units
(CFU)/mL of urine collected by clean
catch in infants or from midstream in
older children with bladder control, or
> 10° CFU/mL if obtained by bladder
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catheterization, or any growth in urine
obtained by suprapubic aspiration.

Antimicrobial susceptibility of the
isolates was tested by the disk diffusion
technique, according to the National
Committee for Clinical Laboratory
Standards [S]. For the purpose of analy-
sis in this study, organisms with inter-
mediate susceptibility were considered
resistant.

Data collection

The information analysed in the study
was derived from the specific UTT form,
the case notes and included demo-
graphic data, mode of presentation, re-
sults of urine cultures and antimicrobial
susceptibility. As, for several years, these
forms have been prospectively filled
on all children with a UTT when they
first presented, with excellent complete-
ness of information shown in audits, we
believe that their retrospective review
for the purpose of this study remains
associated with a high level of complete-
ness.

Once the data were entered in a
computer file and after checking for
completeness and consistency, any in-
formation which could allow identifica-
tion of the participants was removed.

Ethical approval was granted by
the Al Ain medical district human re-
search ethics committee (protocol No.
07/116) and no patient consent was
required as it was a retrospective obser-
vational case notes review.

Analysis

As the antibiotic resistance pattern
was identical between ampicillin and
amoxicillin, they were analysed as a
single group (aminopenicillins), so too
for cefotaxime and ceftriaxone (3rd-
generation cephalosporins).

The datawere dividedinto 2 time pe-
riods for analysis: period 1 (years 2003
and 2004) and period 2 (years 2005
and 2006). We used the chi-squared

test or Fisher exact test for small num-
bers (when appropriate) to compare
the resistance for each antibiotic be-
tween the 2 periods and to look for any
association with clinical factors such as
age, sex or presence of fever. In addition,
we also tested for trend in that change
throughout the 4 years of the study. For
all the results, statistical significance was
defined as P-value < 0.0S.

Clinical descriptive data

A total of 145 episodes of UTI were
diagnosed during the study period. All

the information required for the study
was present in the UTI form and case
notes and there were no relevant miss-
ing data. Children under the age of 4
years developed 67.6% of the episodes
(38.6%under 1 yearand 15.2% between
1 and 2 years of age) and 71.0% of all
infections occurred in females. In period
1, there were significantly more females
(84.0% versus 61.0%, P < 0.001) than in
period 2, and there were more younger
children aged < 4 years (61.9% versus
71.9%) but this was not statistically
significant.

Fever was present in 97.2% of
episodes with no difference in the rate
between periods 1 and 2, between
the sexes or between the 2 age groups
(< 4 and 4+ years). Of all the episodes,
94.0% were managed as inpatients, with
asignificantly higher proportion in chil-
dren < 4 years old (97% versus 86%,
P < 0.05), but no difference between
the sexes.

Urine was collected by clean catch
in 46%, midstream in 419%, suprapubic
aspirationin 8% andbladder catheteriza-
tion in 5%. Midstream and catheteriza-
tion were significantly more frequently
performed in females (P < 0.01). There
was no significant difference in the rates
of different collection methods between
periods 1 and 2.

Only 2 children (1.4%) had received
antibiotics (amoxicillin) within 30 days
of the diagnosis of UTT; cultures in 1
child were resistant to the same medica-
tion while in the other child they still
showed sensitivity.

Bacteriology

Escherichia coli were found in 86.0% of
urine cultures overall (87.3% in period
1 and 85.4% in period 2), Klebsiella spp.
in 6.2% (4.7% in period 1 and 7.3% in
period 2); the remainder were other
organisms. There was no significant dif-
ference in the proportion of organisms
between the 2 periods, nor by age group
or sex, nor between first and recurrent
episodes (datanotshown). Bacteraemia
(with the same organism as in the urine)
occurred in 2 of the episodes (both with
E. coli) and allin children under 1 year of
age (1 male and 1 female).

Antibiotic resistance and
trends

In the study of the association between
clinical data and antibiotic resistance,
only resistance to gentamicin was found
to be significantly lower (P=0.05) in the
absence of fever (5/133,4%) compared
with febrile episodes (1/4,25%). Resist-
ance to the other antibiotics was not
associated with age, sex or the presence
of fever.

The specific resistance pattern to
eachorganismisshownin Table 1. There
was no significant change in the overall
antibiotic resistance between periods
1 and 2, except for a significant 6-fold
increase in resistance to nitrofurantoin
(from 5.4% to 35.6%, P < 0.001) with a
significant increasing trend (P < 0.001).
There was also a significant decrease in
resistance to nalidixic acid (P < 0.05)
but the test for trend was not significant
over the 4 years. Some changes in re-
sistance were observed for some other
antibiotics, such as a decrease in resist-
ance to aminopenicillins (from 78.0%
to 72.0%), co-amoxiclav (from 62.0%
to 48.6%), cefalexin (from 50.0% to
40.6%), and an increase in resistance
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long-term exposure to it cannot explain
the increase in resistance. In addition,
as nitrofurantoin is almost exclusively
used in paediatrics for UTT prophylaxis,
acquired resistance cannot be blamed
onits use in other paediatric conditions.
Furthermore, when we analysed the rate
of its use as a prophylactic antibiotic for
another group of children with recur-
rent UTI, it was used in less than 5%
of them (the majority were either on
co-trimoxazole or a cephalosporin).
We therefore could find no support for
the theory of an association between
antibiotic susceptibility and antibiotic
prescribing for the treatment of UTTIs,
nor can we provide an explanation for
the increase in resistance for that an-
tibiotic [8-10]. Reassuringly, we also
found a marked decrease in resistance
to nalidixic acid in the second period.
The reasons are not clear but it could
be speculated that the very rare use of
that particular antibacterial in our com-
munity could explain the increasing
sensitivity of uropathogens to it.

The study results differ from a pre-
vious study where a tendency for in-
creased resistance to several antibiotics
was demonstrated [7]. However, that
study compared the resistance pattern
between 2 years, 1991 and 1999, and
focused exclusively on oral antibiotics,
while our study covers a more recent
period, which started 4 years later, com-
pared the trend over 4 years instead of
8,and included parenteral as well as oral
antibiotics. Itisinterestingthattherate of
resistance to aminopenicillins, cefalexin,
nitrofurantoin and nalidixic acid in that
study was fairly similar to our results,
except that resistance to co-amoxiclav,
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in antibiotic resistance to urinary patho-
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and 2006, except for nitrofurantoin.
There was a decrease in the resistance
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Handbook: Good Laboratory Practice (GLP). Second Edition

Good laboratory practices (GLP) are the recognized rules governing the conduct of non-clinical safety studies. They

ensure the quality, integrity and reliability of the study data.

This handbook is designed as an aid for those countries wishing to upgrade their laboratories to GLP status. Based on
the Organisation for Economic Cooperation and Development (OECD) principles of GLD, the aim of the handbook
is to provide laboratories and trainers in disease-endemic countries with the necessary technical information for

implementing GLP programmes.

The material in the handbook is presented in a clear and informative way. The introduction reviews the need for quality
standards in drug research and development, and gives a history of GLP. Chapter 2 covers GLP training, and chapter 3,
the stepwise introduction of GLP. The OECD princip]cs of GLP and comp]iancc monitoring are 1'cprintcd, with kind

permission, in the annex section.

Further information about this and other WHO publications can be found at: http://WWW.WhO.int/bOOkOl'dCl‘S/
anglais/homel jsp?sesslan=1




