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Background

Urinary tract infection (UTI) is one of the extremely popu-
lar causes of febrile illness in children, demanding antimicro-
bial therapy [1]. Overall, 8% of females and 2% of males, ex-
perience at least one incident of UTI by seven years of age, and 
recurrence takes place in up to 30% during a year [2].

Escherichia Coli has been known as the commonest caus-
ative organism of the majority of urinary tract infections in 
children with prevalence ranging from 80-90% [3]. Extended-
spectrum beta-lactamases (ESBL) are enzymes produced by 
Gram-Negative Bacilli (GNB), accountable for ϐighting against 
penicillin, cephalosporin and aztreonam [4]. 

The prevalence of ESBL producing bacteria is dissimilar 
internationally, with varying records from North America, 
Europe, South America, Africa and Asia [5-7]. This is clinically 
signiϐicant, leading to increased risk of prescribing ineffective 
empirical therapy and augmenting resistance to antibiotics, 
which in recent years, turned into a leading trouble worldwide 
[8,9], and correlating with intensiϐied healthcare expense [10].

Th e Objective of the Study

Primary objective

To estimate the prevalence of urinary tract infection due 
to ESBL bacteria in children diagnosed with UTI and treated 
in Alwakra Hospital- HMC, Qatar.  

Secondary objective

To identify possible risk factors that may predispose 
children to ESBL- UTI, such as age, recurrent urinary tract 
infection, frequent use of antibiotics, and underlying renal 
anomalies.

Method

A retrospective cross-sectional, descriptive study, 
estimating the prevalence of urinary tract infection due to 
ESBL producing pathogens in all children diagnosed to have 
UTI in AWH- pediatric emergency centre, outpatient clinics 
and inpatient between 1st January and 31 December 2016. 

The information was obtained from the electronic patients’ 
records including age, gender, socio-demographic, vital signs 
(temperature and BP), admission to hospital, antibiotics 
use, results of urine culture, renal ultrasound and voiding 
cystourethrogram (VCUG) results.

The prevalence calculated as follows:     

No. of Patients with ESBL UTI   100
Total No. of patients with UTI

´

Inclusion criteria

Patients age one day to 14 years, diagnosed to have urinary 
tract infection based on a positive urine culture growth of a 
single pathogen with more than 104 colonies forming unit 
(CFU/ ml) obtained by catheter, mid-stream urine sample, 
or any single colony for culture obtained by suprapubic 
aspiration. 

Exclusion criteria 

UTI based on urine culture obtained by other means than 
the above and culture result showing mixed growth. 

Hypothesis

In children diagnosed to have urinary tract infection at AWH, 
the prevalence of ESBL urinary tract infection is 15% ± 5%.

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.japch.1001004&domain=pdf&date_stamp=2019-08-08
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Statistical methods/analysis

Categorical and continuous values were expressed 
as frequency (percentage) and mean±SD or median and 
interquartile range (IQR) as appropriate. Descriptive statistics 
were used to summarize demographic, clinical, laboratory, 
and other characteristics of the participants. The primary 
outcome variable is to identify and estimate the prevalence 
of ESBL-UTI in a patient diagnosed with UTI and determine 
possible risk factors that may predispose children to ESBL-
UTI. This was estimated and tested using appropriate Z test 
and the corresponding 95% CI was computed to measure 
the precision of the estimate. Associations between two 
or more qualitative variables were assessed using the Chi-
square (χ2) test and Fisher Exact or Yates corrected Chi-
square tests as appropriate. Quantitative data between the 
two independent groups were analyzed using unpaired’ and 
Mann Whitney U tests as appropriate. Relationships between 
two quantitative variables were examined using Pearson’s 
correlation coefϐicients. Univariate and multivariate logistic 
regression methods were used to assess the predictive values 
of predictors or risk factors for ESBL-UTI and results were 
presented and reported as odds ratio (OR) and associated 
95% CI. All P values presented were two-tailed, and P values 
<0.05 was considered as statistically signiϐicant. All Statistical 
analyses were done using statistical packages SPSS 22.0 (SPSS 
Inc. Chicago, IL).

Results

Overall, 254 patients with non-repetitive urine culture 
results were diagnosed with urinary tract infection, 
68(26.8%) patients had ESBLs producing bacteria and 186 
(73%) patients had non-ESBL producing bacteria.

Escherichia coli was the most frequent isolated organism 
170 (66.9%), 55 (32.4%) of them were ESBL producing. 
Klebsiella species, the second commonest cause responsible 
for 25 (9.84%), 8 (32%) of them were ESBL producing bacteria 
(Figure 1). 31(29.8%) of the patients are less than one year of 
age. Patient’s epidemiology and sociodemographic characters 
are shown in table 1. 

Table 1: Epidemiology, sociodemographic, lab and radiological characters of the patients with ESBL & Non-ESBL UTI.

Characteristic

Positive Urine Culture   (254)

ESBL Bacteria
N (%) 68 (26.8%)

Non ESBL Bacteria
N (%) 186 (73%)

Odds Ratio (OR)
(95% CI of OR) P-value

Gender
Male 15 (25.9%) 43 (74.1%) 1.0 (Reference)

Female 53 (27.0%) 143 (73.0%) 1.06 (0.55, 2.07) 0.859

Nationality
Qatari 10 (17.85%) 46 (82.14%) 0.53 (0.25, 1.13) 0.533

Non-Qatari 58 (29.29%) 140 (70.7%) 1.0 (Reference)

Age Group

<1 years 31(29.8%) 73 (70.2%) 1.0 (Reference)
1-3 years 11(23.9%) 35 (76.1%) 0.74 (0.33, 1.64) 0.740
3-6 years 14 (24.6%) 43 (75.4%) 0.77 (0.37, 1.60) 0.767
> 6 years 12 (25.5%) 35 (74.5%) 0.81 (0.37, 1.76) 0.807

Admissions
(treated as inpatient)

Yes 27 (27.8 %) 70 (72.2%) 1.09 (0.62, 1.93) 0.764
No 41 (26.1%) 116 (73.9%) 1.0 (Reference)

Previous use of Antibiotic in 
recent 

Yes 28 (27.2%) 75 (72.8%) 1.04 (0.59, 1.82) 0.902
No 40 (26.5%) 111 (73.5%) 1.0 (Reference)

History of previous UTI
Yes 19 (35.8%) 34 (64.2%) 1.73 (0.91, 3.31) 0.096
No 49 (24.4%) 152 (75.6%) 1.0 (Reference)

Result of US Normal 33 (23.6%) 107 (76.4%) 0.51 (0.22, 1.18) 0.113
Abnormal 11 (37.9%) 18 (62.1%) 1.0 (Reference)

Result of VCUG
Normal 7 (21.9%) 25 (78.1%) 0.37 (0.10, 1.44) 0.153

Abnormal 6 (42.9%) 8 (57.1%) 1.0 (Reference)

Underlying other med. problem 
Yes 7   (43.8%) 9 (56.3%) 2.26 (0.81, 6.32) 0.121

No 61 (25.6%) 177 (74.4%) 1.0 (Reference)

Urine Culture fi ndings

E. Coli   N=170(66.93%) 55 (32.4%) 115 (67.6%) 1.04 (0.42, 2.59) 0.924

Klebsiella Species N=25    (9.84%) 8 (32%)  17 (68%) ---- ----

Enterococcus faecalis N= 21 (8.27%) 0.0 21 (100%) 0.21 (0.30, 1.68) 0.140

Pseudomonas aeruginosa N=11 (4.33%) 0.0 11 (100%) 0.35 (0.12, 1.05) 0.062

Others N= 27 (10.62%) 4 (14.81%) 23 (85.18%) 1.0 (Reference)
*Statistically signifi cant, p value<0.05.
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Figure 1: Escherichia coli was the most frequent isolated organism 170 
(66.9%), 55 (32.4%) of them were ESBL producing. Klebsiella species, the 
second commonest cause responsible for 25 (9.84%), 8 (32%) of them were 
ESBL producing bacteria.
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27 (27.8%) of patients with ESBL producing bacteria man-
aged as inpatient and received intravenous antibiotics, while 
41(26.1%) of them were managed as outpatients with oral 
antibiotics. 28 (27.2%) of ESBL patients had taken antibiotics 
within 6 months and 19 (35.8%) patients had recurrent UTI. 

7 (43.8%) of ESBL patients had other underlying medical 
problems, the majority of them had spinal defect and 
neurogenic bladder.

Renal ultrasound is done in 44 patients with ESBL- UTI, 
11 (37.9%) were documented to have abnormal ϐinding, most 
commonly in the form of pelvicalyceal system dilation. Void-
ing cystourethrogram (VCUG) was performed in 13 of ESBL 
patients.  6 (42.9%) had vesicoureteral reϐlux grade1 to 5. 

Patient’s laboratory and radiological characters for ESBL 
positive and non-ESBL, group are shown in table 1.

Discussion

ESBL-producing E.coli has been remarkably rising in 
recent years, especially in the community [11,12].

In our study, the overall prevalence of ESBL-producing 
pathogens is 26.8 %, and the most common causative organ-
isms were E.coli (66.93%), (32.4%), were ESBL, and Klebsi-
ella Species (9.84%), (32%) were ESBL. This is comparable to 
other countries with prevalence in India of 37.7% [13], Iran 
30.5% [14,15], Cambodia 44% [16], and Turkey 41%  [17].

Our high prevalence could be explained because of the 
cosmopolitan population of children in Qatar with the majority 
been from the Indian subcontinent. The prevalence has risen 
as well in the developed world as represented in reports from 
Spain, 0.5% in 2000 to 4.04% in 2006, with an increase of 8 
folds [18,19]. Latest data from the European Antimicrobial 
Surveillance System (EARSS) show cumulative rising in the 
detection of such strains. In 2010, the prevalence of ESBL-
producing E.coli in Europe ranged from 2.6% in Sweden to 
24.8% in Bulgaria, with a prevalence of 12% in Spain [20].

From our cohort of patients, there are no statistically 
signiϐicant risk factors predisposing to infection with ESBL, 
producing bacteria with regards to patient age, previous use of 
antibiotics, recurrent UTI and underlying renal anomalies, (P 
> 0.05), and also no signiϐicant statistical difference between 
the two groups regarding the association between the result of 
urine culture and abnormal renal ultrasound and or abnormal 
voiding cystourethrogram among results was reported in this 
study (P > 0.05), As well as on logistic regression analysis, 
were identiϐied as independent risk factors. 

This suggests that the high prevalence of ESBL strains in 
the community is the major inϐluencing factor.

Recommendation

- Treatment of infection, should be restricted to those 

with documented growth on urine culture and 
subsequently tailored based on sensitivity results [21].

- Try to minimize the building up of bacterial resistance 
pattern.
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