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ABSTRACT

BACKGROUND: Urinary tract infections (UTIs) are among the most common bacterial infections in children. If untreated or
mismanaged, they can lead to renal scarring, hypertension, and chronic kidney disease. Culture confirmation is essential to ensure
accurate diagnosis and guide antibiotic selection, especially in the context of increasing antimicrobial resistance.

OBIJECTIVE: To determine the prevalence of culture-proven urinary tract infection among children presenting with lower urinary tract
symptoms (LUTS) at a tertiary care center in Peshawar, Pakistan.

METHODOLOGY: A cross-sectional study was conducted from May to November 2024 conducted in the Department of Urology,
Khyber Teaching Hospital, Peshawar, Pakistan, from May 2024 to November 2024. A total of 195 children aged <15 years with lower
urinary tract infection were enrolled. Midstream urine samples were collected and processed for culture and susceptibility testing in
the hospital microbiology laboratory. A positive urine culture was defined as growth of a single recognized uropathogen at or above
1075 Colony forming Units per mLin a clean-catch midstream urine sample.

RESULTS: Out of 195 children (mean age 8.7 + 5.0 years), 172 (88.2%) had positive urine cultures. Culture positivity was significantly
higher in females than males (92.7% vs. 82.4%, p=0.026) and showed a strong inverse relationship with age, with the highest rate in
children <5years (96.7%).

CONCLUSION: In this tertiary-care urology clinic, 88.2% of children presenting with lower urinary tract infection had a positive urine
culture. This reflects diagnostic yield in a referral setting. Routine urine culture should be integrated into diagnostic practice to
improve accuracy and guide appropriate antibiotic use.

KEYWORDS: Pediatric urinary tract infection; Lower urinary tract symptoms; Urine culture positivity; Culture-confirmed Urinary tract
Infection
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I NTRODUCTION

Urinary tract infections (UTIs) are among the most frequent
bacterial infections in children and remain a major cause of
morbidity worldwide'. Clinical manifestations can be non-specific
in younger children, often delaying diagnosis and increasing the

which is crucial in guiding rational treatment. This has become
increasingly important as antimicrobial resistance in
uropathogens continues to rise, with extended-spectrum beta-
lactamase (ESBL), producing organisms now reported even in

9,10

community-acquired pediatricinfections™".

risk of renal damage’. Furthermore, relying solely on clinical
symptoms for diagnosis can be unreliable, as symptoms such as
dysuria, frequency, urgency, and suprapubic discomfort are not
always indicative of infection’. If left untreated or recurrent, UTIs
can result in renal scarring, hypertension, and impaired renal
function laterin life".

The global burden of pediatric UTI is substantial. Studies report
prevalence ranging from 7% to 14% depending on age, gender,
and presenting symptoms’. Females are more commonly affected
due to shorter urethral length and anatomical factors, while
uncircumcised male infants are at increased risk during the first
year of life’. Lower urinary tract symptoms (LUTS)—are frequent
presentationsin outpatientand emergency settings.

International and national guidelines recommend urine culture
as the diagnostic gold standard for suspected pediatric UTIs™®.
Culture not only confirms the diagnosis but also identifies the
causative organism and its antimicrobial susceptibility pattern,
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In Pakistan and other low- and middle-income countries, the
problem is compounded by widespread over-the-counter
antibiotic use and limited access to diagnostic laboratories".
Local studies have highlighted high resistance rates among
Escherichia coli and other gram-negative bacilli isolated from
pediatric UTIs, raising serious concerns for empirical therapy***.
Despite this, urine culture is often underutilized in routine

practice, leading to misdiagnosis and inappropriate treatment.

Given these challenges, it is essential to generate updated local
data on the prevalence of culture-proven UTIls in children
presenting with LUTS. Such evidence will guide clinicians in
improving diagnostic accuracy, selecting appropriate antibiotics,
and preventing long-term complications. This study was
therefore conducted to determine the frequency of culture-
proven UTl among children with LUTS in a tertiary care setting in
Peshawar.




B VETHODOLOGY:

This descriptive cross-sectional study was conducted in the
Department of Urology at Khyber Teaching Hospital, Peshawar,
Pakistan, over a six-month period from May 2024 to November
2024. The study aimed to assess urine culture positivity among
pediatric patients presenting with lower urinary tract symptoms
in atertiary-care urology outpatient setting.

The sample size was calculated using the WHO formula for a
single proportion. An expected prevalence of pediatric urinary
tract infection (UTI) of 20%, based on a recent study conducted in
Peshawar, a 95% confidence level, and a 5% margin of error
yielded a minimum required sample size of 246 participants.
However, due to the fixed recruitment period and the number of
eligible presentations during the study window, a total of 195
participants were ultimately enrolled. Non-probability
consecutive sampling was employed, and the resulting estimate
reflects urine culture positivity among symptomatic clinic
attendees rather than community prevalence.

All pediatric patients aged 15 years or younger presenting to the
urology outpatient department with lower urinary tract
symptoms were eligible for inclusion. Patients were excluded if
they had a history of culture-confirmed UTI within the preceding
two months, known anatomical or functional urinary tract
abnormalities such as urinary stones, diverticula, urethral
strictures, or neurogenic bladder, or other conditions that could
potentially bias urine culture results.

Lower urinary tract symptoms were assessed based on caregiver
or patient history. Dysuria was recorded when pain or a burning
sensation during urination was reported. Urinary urgency was
defined as a sudden, compelling need to pass urine that was
difficult to defer. Increased daytime urinary frequency was
considered present when the child voided more than eight times
during waking hours. Lower abdominal pain was documented
when suprapubic pain or discomfort in the lower midline
abdomen above the pubic bone was reported. A culture-proven
UTI was defined as the isolation of a single recognized
uropathogen at a concentration of at least 10> colony-forming
units (CFU) per milliliter from a clean-catch midstream urine
specimen. Febrile UTI was diagnosed when fever was present at
presentation or within the preceding 24-48 hours, whereas
afebrile UTI was defined as culture-proven UTl in the absence of
fever.

Written informed consent was obtained from parents or
guardians, and assent was taken from older children when
appropriate. Demographic and clinical data, including age, sex,
history of diabetes or renal disease, recent catheterization,
socioeconomic status, immunosuppressive therapy, and other
comorbidities, were recorded using a structured proforma. Body
temperature was not measured in a standardized manner for all
participants; therefore, analysis comparing febrile and afebrile
UTIwas not performed.
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Each participant provided a clean-catch midstream urine sample,
which was processed in the hospital microbiology laboratory.
Urine culture and antimicrobial susceptibility testing were carried
out using standard laboratory protocols. A positive urine culture
was defined as the growth of a single recognized uropathogen at
or above 10° CFU/mL, while cultures showing mixed growth were
considered contaminated and coded as negative. Following data
collection, patients were managed according to hospital
treatment guidelines.

Data analysis was performed using SPSS version 27. Continuous
variables were expressed as mean * standard deviation, while
categorical variables were summarized as frequencies and
percentages. Associations between urine culture results and key
variables with adequate cell counts were assessed using the chi-
square test. Subgroups with very small numbers were described
descriptively and were not used for inferential analysis. Statistical
significance was set at a p-value of <0.05, and results were
presented intabularform.

Ethical approval for the study was obtained from the institutional
review committee no. 564/DME/KMC.

I Rresults

Baseline characteristics

A total of 195 pediatric patients with LUTS were enrolled. The
mean age was 8.7 = 5.0 years (range 1-15). Most patients were
6—-12 years (43.6%), followed by <5 years (30.8%) and 13—15 years
(25.6%). Females were more common than males (56.4% vs
43.6%). The average symptom duration was 8.3 = 9.2 days, with
76.9% presenting within the first week, 20.5% between 8-30
days, and 2.6% after one month. Diabetes was present in 10
children (5.1%). Eight (4.1%) were receiving immunosuppressive
therapy. Five (2.6%) had a history of catheterization. Five (2.6%)
reported tuberculosis history.
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Table 1. Baseline characteristics of study participants.

Variable
Age (years)
<5 years
6-12 years
13-15 years
Sex
Duration of symptoms (days)
<7 days
8-30 days
>30 days
Diabetes mellitus
Immunosuppressive therapy
Catheterization
Tuberculosis history

Out of 195 patients, 172 (88.2%) had culture-proven UTI, while 23
(11.8%) had negative urine cultures.

Urine culture results by age group and sex are shown in Table 2.
Among children aged <=5 years, 58 of 60 (96.7%) were culture-
positive. In the 6-12 years group, 80 of 85 (94.1%) were culture-

Table 2. Urine culture results among children with LUTS.

Variable Category Total n

Age group <=5 years 60

6-12 years 85
13-15 years 50
Male 85

Female

I oiscussion

In this tertiary-care urology clinic series, we found that 88.2% of
children presenting with lower urinary tract symptoms had
culture-confirmed UTI. This positivity rate greatly exceeds that
reported in general pediatric settings; for example, only =6% of
acutely ill children under 5 seen in family practice have UTI on
culture®. Even other referral populations report much lower
yields — for instance, Mitiku et al. observed positive cultures in
only 27.5% of symptomatic Ethiopian outpatients”, and a Karachi
pediatric center found 19.7% of suspected cases culture-
positive™. Similarly, a Peshawar pediatric clinic series reported
50% positivity” . These comparisons indicate that our very high
yield likely reflects case-selection in a referral population:
children with persistent or complicated LUTS were sent to the
urology clinic, enriching the sample for true infection. Thus, our
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Value

Mean + SD = 8.7 £ 5.0 (range 1-15)
60 (30.8%)

85 (43.6%)

50 (25.6%)

Male 85 (43.6%), Female 110 (56.4%)
Mean +SD=8.3+£9.2

150 (76.9%)

40 (20.5%)

5 (2.6%)

10 (5.1%)

8 (4.1%)

5 (2.6%)

5 (2.6%)

positive. In the 13-15 years group, 34 of 50 (68.0%) were culture-
positive (p=0.010).

Amongfemales, 102 of 110 (92.7%) were culture-positive. Among
males, 70 of 85 (82.4%) were culture-positive (p = 0.026). Other
baseline characteristics are summarizedin Table 1.

Culture negative p value

n (%)

Culture positive
n (%)

58 (96.7) 2(3.3)

80 (94.1) 5(5.9)

34 (68.0) 16 (32.0)

70 (82.4) 15 (17.6)

102 (92.7) 8(7.3)

estimate represents the diagnosticyield in this referral setting and
should not be interpreted as the community prevalence of
pediatric UTI.

Consistent with known epidemiology, we saw higher culture-
positivity in females (92.7%) than males (82.4%), and in younger
children (96.7% in <5 years, declining with age). Female sex and
young age are well-documented risk factors for pediatric UTI; for
example, by age 7 roughly 8.4% of girls versus 1.7% of boys will
have a symptomatic UTI. Anatomical factors (shorter urethra in
girls) and the risk to uncircumcised infant boys both explain these
patterns®. Our findings suggest that the vast majority of culture-
positive cases were girls, and nearly all children under 5 had
infection. The strong association with female sexand young age in
our datais consistent with multiple studies of pediatric UTI™.

Relying on symptoms alone to diagnose UTI can be misleading.




We found that many children with LUTS truly had infection, but
conversely symptoms are neither sensitive nor specific. Indeed,
systematic reviews show that individual urinary symptoms (like
dysuria or frequency) have limited rule-in value®. Similarly,
routine urine dipstick or microscopy can miss infection in a sizable
fraction of children®™. Current guidelines therefore emphasize
obtaining a urine culture when UTI is suspected, especially in
children with unexplained fever or significant urinary symptoms™.
Our data reinforce this approach: in our study, nearly nine of ten
children with LUTS had true infection, underscoring that
symptom-based diagnosis alone could lead to both missed cases
and unnecessary empiric treatment. Culture confirmation allows
appropriate antibiotic selection and avoids over-treatment of
non-infectious LUTS.

Compared to other published cohorts, our culture-positivity is
remarkably high. As noted, Mitiku et al. found only 27.5%
positivity among outpatient children with suspected UTI". In
Pakistan, Khan et al. reported 19.7% culture positivity in a
pediatric center in Karachi®, and Salahuddin et al. found 50% in a
Peshawar pediatric series”. Nazme et al. found 58 of 120
outpatient children (48.3%) with suspected UTI had positive
cultures®. This tertiary-hospital study in Dhaka saw roughly half of
cases culture-positive — higher than many reports, yet still much
lower than our study. These differences are likely due to setting
and selection: our clinic population was pre-screened and likely
had refractory or recurrent symptoms, whereas general
outpatient series include many children in whom UTl is only one
possible diagnosis. In short, our figures reflect diagnostic yield
under intensive selection, not general prevalence. Therefore, we
refrain from extrapolating these percentages to broader
community or primary-care populations.

Antimicrobial resistance among pediatric uropathogens is a
growing concern, especially in South Asia. Although our study
performed culture and susceptibility testing, we did not report
the resistance data here. Nevertheless, regional reports are
alarming: for example, a recent Lahore study found essentially
universal resistance to agents like ampicillin, cefuroxime and
cephalosporins in children's urinary E. coli isolates™. Mitiku et al.
similarly noted >70% resistance of E. coli to amoxicillin and nearly
100% to cotrimoxazole”. In this context, our finding of culture-
confirmed UTI highlights the need for culture-guided therapy.
Empirical antibiotics should be chosen based on local
antibiograms, with prompt de-escalation once sensitivities
return. Culture-based management in pediatric UTI is strongly
endorsed by experts, both to ensure effective treatment and to
minimize unnecessary broad-spectrum antibiotic use in a setting
of high resistance™.

Our study has important limitations. It was conducted at a single
tertiary urology center using consecutive (non-random)
sampling, so our study is not representative of the general
pediatric population. By design this referral sample is enriched for
symptomatic cases, and the high culture-positivity thus reflects
this bias. Consequently, our results should not be taken as
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estimates of community UTI prevalence. The sample size was
somewhat smaller than planned, reducing precision and limiting
power for subgroup analyses. We also did not systematically
classify febrile versus afebrile infections, and lacked follow-up
imaging or outcome data on renal scarring. In spite of these
limitations, our findings are instructive for similar clinical settings.

In summary, culture-proven UTl was very common among
referred children with LUTS, especially in girlsand in those under 5
years of age. This likely reflects selection in a specialist clinic
rather than general population prevalence. Our findings
emphasize that symptoms alone cannot reliably distinguish
infection — urine culture remains the gold standard. In practice,
routine culture of urine from children with suggestive symptoms
should guide antibiotic prescribing. Such culture-based care
promotes rational antibiotic use in a region beset by resistance,
and may help prevent treatment delays and long-term
complications of pediatric UTI.
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