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 Abstract

Objectives: The prescription of antibiotics for sus-
pected urinary tract infection (UTI) is common prac-
tice and may result in unnecessary antibiotic ex-
posure. Our goal was to review the diagnosis and 
management of UTI in an emergency department 
and to determine the goals of antimicrobial steward-
ship.

Methods: This is a single-centre, retrospective study 
that was conducted among children aged between 12 
months and 18 years old who had been discharged 
from the emergency department with a diagnosis 
of UTI in the period between January and August 
2022. Clinical information, laboratory findings, urine 
collection methods and urine culture results as well 
as details of prescribed antibiotics were gathered. 
The relation between urinalysis characteristics and 
confirmed UTI was assessed as a secondary out-
come of the study.

Results: In this study, we were able to collect data 
for 183 children with a mean age of 4.2 (1.1-7.5) 
years and 82.5% of them were girls. Almost all chil-
dren with UTI were discharged to home with pre-
scribed antibiotics (98%) for a median duration of 
seven days ranging between 7-10 days. Among 
those who used antibiotics, 46.4% of the patients 
had negative urine cultures, resulting in 525 unnec-
essary antibiotic prescriptions. Presence of nitrite in 
the urine was the strongest and highly specific pre-
dictor of UTI (odds ratio of 20.22, P< 0.001).

Conclusions: Current practice in the management of 
suspected pediatric urinary tract infections in the se-
lected emergency department resulted in significant 
and unnecessary exposure to antibiotics. We set 
goals to reduce unnecessary antibiotic exposure, 
including improving the accuracy of UTI diagnosis, 
establishing a process to discontinue antibiotic con-
sumption for negative cultures, and standardizing 
the duration of antimicrobials. 
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Introduction

Urinary tract infection (UTI) is one of the main causes of 
intensive care consultations and is estimated to affect 
between 2.6% and 7.5% of children with fever annually in 
the US [1]. UTI is determined by the presence of growth 
bacteria that exceeds 105 colony-forming units per millilitre 
(CFU/ml) [2]. Predisposing factors leading to UTIs include 
female gender, Caucasian race, history of previous UTIs, 
dehydration, irritable bladder, diabetes, urogenital devices 
(e.g., urinary catheters and double-J stents), congenital 
urogenital malformation (e.g., vesicoureteral reflux, 
posterior urethral valves), phimosis, incomplete/rare 
voiding, and chronic constipation [3–5].

UTI in the pediatric population has symptoms of fever 
and occasionally symptoms of sepsis which may present 
as crying whilst voiding and a change in urine colour or 
poor stream [6]. In children older than two, symptoms 
include urinary urgency, frequency, enuresis, malodorous 
urine, dysuria, cloudy urine, and suprapubic pain or 
tenderness [7]. Moreover, children with pyelonephritis 
would experience more urinary symptoms as well as some 
systemic signs including fever, chills, and rigor in addition 
to flank pain and costovertebral angle tenderness [8].

Urinary tract infection is usually diagnosed on the basis 
of typical symptoms and confirmed by showing significant 
bacterial growth from an adequate urine sample [9]. 
Identification and susceptibility testing of causative 
bacteria usually require a turnaround time of 48 hours 
[10]. The clinical diagnosis of a UTI is often difficult and 
requires a high degree of suspicion, especially in younger 
children who do not always show typical symptoms. 
Because UTIs can develop into a potentially serious 
infection, clinicians often prescribe empiric antibiotics for 
suspected UTIs pending confirmation by culture, especially 
when follow-up is uncertain (i.e., emergency department 
[ED]). However, dipstick urinalysis has the disadvantage 
of lacking specificity, and this practice can lead to the 
prescription of unnecessary antibiotics [11]. Moreover, 
because of lack of continuity of care and healthcare 
resource constraints in acute care settings as well as the 
high volume of outstanding test results, many emergency 
departments are only able to follow-up on positive test 
results. As part of the Antimicrobial Stewardship Initiative, 
we aimed to review the practice of diagnosing and treating 
suspected UTIs in an emergency department to determine 
the frequency of empirically prescribed antibiotics for 
suspected UTIs that were not confirmed by urine culture 
and identify intervention targets to reduce unnecessary 
antibiotic exposure. 

Methods

This was a single-centre retrospective study that was 
conducted at the pediatric department at a governmental 
hospital in Saudi Arabia in the period between January 
to August 2022. In this study, we included all pediatric 
patients aged between 12 weeks and 18 years old who 
were discharged from the emergency department with 
a diagnosis of UTI. Exclusion criteria included patients 
younger than 12 weeks and those older than 18 years old, 
those having underlying genitourinary tract abnormalities, 
patients who admitted or transferred to another centre, 
those who received antibiotics on presentation, those 
who received a conditional prescription to be filled if the 
urine culture was positive, patients who had urine tests 
which had been conducted in another laboratory outside 
the hospital, and those who had a duplicate occurrence 
(more than one visit to the emergency department within 
the same illness period).

For all patients, charts were reviewed in order to collect 
data on patients’ demographic factors including age and 
gender, clinical presentation, significant underlying co-
morbidities, medical management as well as urinalysis 
and urine culture results. Determining the upper UTI signs 
and symptoms were defined as the presence of vomiting, 
fever or costovertebral angle tenderness while lower 
UTI symptoms included urgency, dysuria, frequency, or 
incontinence. Moreover, confirmed UTI was defined as the 
presence of pyuria and the presence of more than 50,000 
CFU/ml or one or more uro-pathogens [12]. Furthermore, 
significant growth was defined with the presence of 
more than 50,000 CFU/ml of a uro-pathogen in addition 
to less than 50,000 CFU/ml of nonuro-pathogen. The 
semiquantitative results of leukocyte esterase (LE) were 
trace corresponded to 15 WBC/high power field, small 
(+1), moderate (+2) and large (+3) corresponding to 75, 
125 and 500 WBC/high power field respectively. Presence 
of greater than 10*106 WBC/L which was assessed by the 
hemocytometer analysis of uncentrifuged urine determined 
the clinically significant pyuria.

urinalysis and confirmed UTIs. All estimates are presented 
with 95 % confidence intervals where p value of lower or 
equal to 0.05 was considered statistically significant.
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Results

In this study, we were able to collect data for 293 patients who were discharged from the emergency department with 
the diagnosis of UTI which represented 2.5 % of the total ED visits during the period of the study. Among this population, 
110 patients were excluded from the analysis because of being admitted (26), urine culture results (25) which were not 
ordered for ten patients or had been done elsewhere for 15 patients, having underlying genitourinary tract abnormalities 
(23), being on UTI prophylaxis (2), transferred to another institution (6), duplicate (3), being younger than 12 weeks (6), 
having conditional antibiotic prescriptions (7) and having a urine culture test which was conducted during therapeutic 
antibiotic (12). The study was conducted among 183 patients and their data were included in the analysis. Most of the 
patients were females (82.5 %) with a mean age of 4.2 years old and ranging between 1.1 and 7.5 years old. Most of 
the specimens were collected by midstream urine (65.8 %), and catheterization was used to collect specimens in 33.3% 
of the patients. Signs and symptoms of upper UTI were reported in 54.1% of the pediatric patients while lower UTI 
symptoms and signs were reported in 41.5% (Table 1).

Table 1. Demographic Characteristics of Study Population (n = 183)

Moreover, we found that 44.8 % of the patients had significant growth of a single organism of Escherichia coli while 4.4% 
had mixed growth while klebsiella pneumoniae presented in 3.3% of the patients. On the other hand, 23% of the patients 
had insignificant growth and 20.8% had no growth (Figure 1).
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This study reported that almost all patients with suspected UTIs were discharged home on antibiotics (98.4%). The most 
commonly prescribed antibiotic was cephalexin which was prescribed for 57.2% of the patients followed by amoxicillin-
clavulanic acid (prescribed for 26.7%). The mean duration of using the antibiotics was 7 days which ranged between 
7 and 10 days. In general, most of the antibiotic choices and duration were compatible with local UTI guidelines based 
on the susceptibility pattern. Among 88 patients with negative urine cultures (38 no growth, 42 insignificant growth and 
8 mixed growth), 85 patients received antibiotics despite negative urine cultures and none of these patients received a 
call to stop the antibiotics which indicated that 46.4 % of those with prescribed antibiotics were for negative cultures. 

Table 2: Prevalence of prescribing of antibiotics in children with suspected UTI and type of antibiotic used
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The results of this study showed that urine LE on point-of-care testing was associated with the presence of pyuria on microscopy 
where the odds of microscopic pyuria were found to increase as the LE results increased from traces to +3 (P< 0.001). The 
sensitivity and specificity of LE and nitrite positivity are presented in Table 3. Furthermore, the presence of nitrites in the urine 
analysis was found to be the strongest predictor of UTO (OR=20.22, 95 % confidence interval of 5.95: 68.71, P < 0.001). 
Depending on subgroup analysis of urine samples collected by catheter, it was found that the presence of nitrites was 100 % 
predictive of UTI and had (OR=11.51, 95 confidence interval of 3.15: 42.06, P < 0.001) for other samples. Moreover, LE results 
of +2 and +3 were predictors of UTI in all specimens however this did not reach the statistical significance (OR= 28.96, and 
4.07, 95 % CI= 7.78: 107.84 and 0.88: 18.87, P < 0.001 and 0.096 respectively). However, on subgroup analysis, LE results 
of +2 was only significant predictor of UTI in catheter specimens (Table 4).

Table 3. Test Performance for LE and Nitrite Detection

Table 4: Predictors of UTI (Univariable Analysis)
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Discussion

Urinary tract infections are responsible for a large number 
of intensive care visits and antibiotic prescriptions issued 
to children. We found that about 50% of patients with a 
suspected UTI based on symptoms or a dipstick urinalysis 
had a negative urine culture. This highlights the limited 
specificity of clinical assessment and rapid urinalysis 
testing in an acute care setting [9] and results in significant 
and unnecessary exposure to antibiotics.

Outpatient visits for UTIs place a significant burden on 
health care use and economic cost [13]. Promotion of 
rapid diagnosis is critical to reduce health care costs and 
potential complications, including pyelonephritis, abscess 
formation, and subsequent kidney scarring. However, the 
performance of the LE and nitrite assays in urine differs. 
Leukocyte esterase has good sensitivity, 83% on average, 
and increases to 94% in clinically suspected UTI. However, 
it is of poor quality for detecting UTIs in children (64%-
92%). Many conditions can lead to a false-positive result, 
including fever [9]. On the other hand, urinary nitrites have 
good quality (98%) but poor sensitivity (53%) [9]. The same 
results were found in this study where most of the patients 
who had a positive nitrite test had a positive urine culture 
especially among catheter specimens. Moreover, an 
absence of nitrite in addition to low- level LE is associated 
with the lowest predictive value for UTI. Therefore, empiric 
treatment according to the guided strategy should be 
conducted for patients with nitrite positive results or those 
with nitrite negative specimens but with +1 or more LE on 
catheter specimens and +2 or more on other specimens. 
This could increase the accuracy of UTI diagnosis and 
avoid several days of unnecessary exposure to antibiotics. 
According to the strategy proposed in our study, if this had 
been followed it could have avoided antibiotic usage for 75 
patients and avoided 587 days of unnecessary antibiotic 
therapy. Moreover, seventeen patients (23 %) would have 
had a delay in initiating antibiotics for culture-confirmed 
UTI. However, according to the strategy, 27 patients 
would have received unnecessary antibiotics for negative 
urine culture (217 of antibiotic days). Delaying the early 
initiation of antibiotics is linked with increasing the risk 
for renal scarring [14], therefore, evaluation of a larger 
study population using this type of strategy is required to 
determine the long-term effect on patients.

Approximately half (46.4%) of the patients who received 
antibiotic treatment for a suspected UTI had a negative 
urine culture. Watson et al. noted a similar finding that 
49% of patients with suspected UTI had negative urine 
cultures [15]. The practice of empiric therapy for all 
patients with antibiotics, although it can prevent serious 
complications of a UTI, is associated with high and 
unnecessary prescriptions of antibiotics, which leads to a 
lower value of care and higher costs for the health system. 
Moreover, this practice of using empirical antibiotic for all 
suspected patients can cause antimicrobial-associated 
adverse reactions and increase the rate of development 
and selection of antimicrobial resistance [16–18]. In a 
previous study conducted by Garraffo et al., the authors 

showed that antibiotic exposure in the pediatric population 
in the 12 months preceding a UTI diagnosis is associated 
with increasing the risk of bacterial resistance particularly 
with amoxicillin, cotrimoxazole and first/ third- generation 
cephalosporin [19].

However, the pattern of resistance depended on the 
type of antibiotic to which the patients were exposed 
[19]. Moreover, the increase in the duration of antibiotic 
exposure is associated with the increased risk of 
developing of antimicrobial resistance [20]. Although, 
the impact of using of brief course of antibiotics until a 
culture is reported negative for bacterial resistance is not 
clear [10]. Without a proper follow-up of urine results, 
prescribing antibiotics to a child with a UTI diagnosis may 
lead to frequent urinalysis with all future febrile illnesses.

There are several antimicrobial stewardship strategies 
that have been proposed in different infection syndromes 
including some skin infections and pneumonia [21]. In 
a previous study conducted by Saha et al., the authors 
implemented a standard antibiotic discontinuation protocol 
for patients with a negative urine culture [11]. This practice 
outlined by Saha et al., was associated with an increase in 
the rate of antibiotic discontinuation from 4 % to 84 % and 
helped avoiding 3429 antibiotic unnecessary days for 29 
months [11]. In the current study, the lack of such protocol 
led to 525 unnecessary antibiotic days during seven 
months. Moreover, another potential area of antimicrobial 
stewardship is standardizing the antibiotic prescription 
duration. In the current study, 41 % of the prescriptions 
of antibiotics were for 10 days or longer although, recent 
guidelines recommend 7 – 10 days of therapy with 
antibiotic in patients with UTI [9]. 

This study had some limitations including its retrospective 
nature where details of patients’ clinical data may not be 
well documented. Moreover, some patients with UTIs 
may have been missed as they were discharged with an 
alternative diagnosis without urinalysis or urine culture. 
In addition, some patients were instructed to follow-up 
with their primary physicians and it is not clear whether 
any subsequent clinician changed the initial antibiotic 
management plan.

In conclusion, this study highlights the results that the 
current practice in our department in management of 
pediatric UTI often results in significant and unnecessary 
use of antibiotics. This knowledge would help to develop 
antimicrobial stewardship interventions that aimed 
to improve the antibiotic prescriptions practice in the 
emergency departments in order to reduce the unnecessary 
antibiotic associated adverse events and decrease the 
costs to the healthcare systems. This study identified 
potential strategies in order to reduce the unnecessary 
exposure of antibiotic by improving the diagnostic accuracy 
of UTIs, discontinuing antibiotics for negative cultures, and 
standardizing antimicrobial duration.
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