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ABSTRACT

Background: Urinary tract infection (UTI) is a common infection in children and can lead to significant complications if left
untreated, including chronic kidney disease. This study assessed the prevalence, predictors, and outcome of UTI among
febrile children.

Methods: A hospital-based prospective cohort study was conducted. Two hundred febrile children aged 2 months to
15 years were consecutively recruited. Socio-demographic characteristics and clinical features of the subjects were
recorded. Urine samples were collected from each child and subjected to urinalysis, culture, and sensitivity. A kidney ultra-
sound scan was also performed on the subjects to determine its value in predicting UTI.

Results: The prevalence of UTI was 19.5%, with Staphylococcus aureus as the most common isolate (28.2%), followed by
Escherichia coli and Klebsiella species (23.1% each), while Acinetobacter species was the least (2.6%). The isolates were
mainly sensitive to fluoroquinolones and aminoglycosides but resistant to commonly used penicillins. Predictors of UTl in
the study included positive leukocyte esterase (Adjusted Odds Ratio [AOR] = 11.778, 95% CI = 2.772-50.039, P=.001), pyuria
(AOR = 12.568, 95% Cl = 2.321-68.062, P = .003), and presence of internal echoes within the bladder on sonography (AOR =
5.543,95% Cl = 0.533-57.665, P =.004). The study demonstrated an excellent short-term outcome, with unresolved bacteri-
uria at 2 weeks recorded at 5.3% and a re-infection rate at 12 weeks of 2.6%.

Conclusion: Urinary tract infection is a significant concern in pediatric populations, warranting early detection and appro-
priate management. The favorable short-term outcomes observed in this study underscore the importance of prompt diag-

nosis and treatment in improving patient prognosis.
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INTRODUCTION

Urinary tract infection (UTI) is the presence of bacteria in
the urine associated with clinical features.! Although any
pathogenic organism (bacteria, fungus, virus, or parasite)
can cause the infection, bacteria are the most common
cause.? Urinary tract infection is a common childhood
condition that is associated with significant morbidity.

The prevalence of UTI in febrile children ranged from
4% to 39.7%.*® This wide variation in prevalence is due

This work is licensed under a Creative Commons

Attribution 4.0 International License.

to differences in the study populations in terms of age
group and the presence or absence of predisposing
medical conditions such as sickle cell anaemia (SCA)
and severe acute malnutrition (SAM).

Most UTls in children are caused by Escherichia coli, fol-
lowed by other members of the Enterobacteriaceae fam-
ily, including Klebsiella, Proteus, Citrobacter, Serratia,
and Enterobacter.” Adenoviruses are known to cause
hemorrhagic cystitis. Candida mainly causes infection
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in immune-compromised children.® A study by Rabasa and
Gofama® in Maiduguri, Nigeria, reported Gram-negative organ-
isms as the predominant cause of UTI, of which untypable
Coliform species were the most common, followed by E. coli
and Klebsiella. At the same time, Staphylococcus aureus was the
least common cause. S. aureus was thought to be a rare cause
of UTl in children with morphologically and functionally intact
kidneys and urinary tract. However, more cases of S. aureus UTI
are being reported in children without any underlying abnor-
mality of the kidneys and urinary tract.’*!* Salmonella is also
a less common cause of UTI in children and mainly occurs in
the setting of immunodeficiency or structural abnormality of
the urinary tract; however, cases have been reported in immu-
nocompetent children without any underlying anomaly of the
kidney and urinary tract.*?

The diagnosis of UTI in young children has been challenging
due to its non-specific symptoms and the difficulty in obtain-
ing appropriate specimens for urine culture. This often leads to
delayed diagnosis or inappropriate antibiotic commencement
when the child has no UTI.® Studies have identified clinical fea-
tures such as foul-smelling urine, diarrhea, fever >40°C, fever
for more than 5 days, and absence of another source of fever
on examination to be predictive of UTI in febrile children.>*
Urinary tract infection has been linked with short-term com-
plications such as dehydration, electrolyte imbalance, febrile
convulsions, peri-renal abscesses, and urosepsis.” Long-term
sequelae of UTlinclude poor kidney growth, recurrent pyelone-
phritis, early hypertension, pre-eclampsia, and kidney failure.®
This study was conducted to determine the prevalence, predic-
tive factors, and outcomes of UTI in febrile children.

MATERIAL AND METHODS

This hospital-based prospective cohort study was conducted
in the emergency pediatric unit and the paediatrics outpa-
tient clinic of a tertiary health facility in a developing nation
from February 2020 to January 2021. Fischer’s formula was
used to determine the minimum sample size required, and
10% of the calculated sample size was added to cover any

MAIN POINTS

+ Urinary tract infection is common among febrile children.

+ Thereis likely a change in the epidemiology of uropathogenic
bacteria, with Staphylococcus aureus becoming a common
isolate, as seen in this study, although Enterobacteriaceae
are still common.

+ These organisms’ antibiotic sensitivity patterns also seem to
change, with many isolates now resistant to amoxicillin and
co-trimoxazole.

« Positive leukocyte esterase, pyuria, and internal echoes
within the bladder are predictive of a urinary tract infection.

« The short-term outcome of urinary tract infection in this
study was excellent.
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possible attrition. Hence, 200 febrile children who fulfilled the
inclusion criteria were consecutively enrolled. Ethical clear-
ance was obtained from the University of Maiduguri Teaching
Hospital (Date: 19th June 2019; No.. UMTH/REC/19/364).
Written informedconsent was obtained from the parents/care-
givers of all subjects. Assent was also obtained from children
7 years and above. The study population consisted of children
aged 2 months to 15 years who presented with fever (defined
in the study as an axillary temperature of =238°C). Children who
received antibiotics 72 hours before presentation, as well as
those with conditions known to predispose to UTI, such as con-
genital abnormalities of the kidney and urinary tract, diabetes
mellitus, SAM, and SCA were excluded. A proforma captured the
subjects’ socio-demographic characteristics and clinical fea-
tures. Urine samples were collected in a universal sterile con-
tainer for each child at presentation using either clean catch,
mid-stream, or urethral catheter and subjected to dip-stick
urinalysis using Combostik 10, as well as microscopy, culture,
and sensitivity. Wet mount microscopy was used to identify
bacterial cells and pus cells. Culture was done by inoculating
each of the samples on Cysteine Lactose Electrolyte Deficient
(CLED) agar and blood agar (BA), then incubated aerobically at
37°C for 18-24 hours."" Isolate from CLED was used for bacterial
identification, while the growth on BA was used to determine
significant bacteriuria. All isolates were subjected to biochemi-
cal reactions for phenotypic bacterial identification. Sensitivity
was done per the Clinical and Laboratory Standard Institute
guidelines on Mueller-Hinton agar (MHA).*® Pyuria was defined
as pus cells >5 per high power field. Bacteriuria was defined as a
bacterial colony count of 2100 000 colony-forming units (CFU)/
mL in the culture of urine specimens collected by clean catch
and mid-stream methods. In contrast, 250 000 CFU/mL growth
was considered bacteriuria in samples collected by urethral
catheterisation.’® The presence of bacteriuria was considered
a UTl in this study. Unresolved bacteriuria was defined as the
persistence of the isolated organism after completing the pre-
scribed treatment. Re-infection was defined as a new infection
with a bacteria different from the one isolated at the first urine
culture. A kidney ultrasound scan was also performed on the
subjects within 48 hours of enrolment. Subjects with UTI were
followed up at 2 weeks, 6 weeks, and 12 weeks, where urine for
microscopy, culture, and sensitivity were collected and ana-
lyzed again.

The data generated was analyzed using IBM SPSS version 25.
Categorical variables were compared using chi-square (X?)/
Fisher’s exact tests, while Student’s t-test and Mann-Whitney
U test were used to compare normally distributed and skewed
continuous variables, respectively. Bivariate regression analysis
was used to determine the association of sociodemographic,
clinical, laboratory, and ultrasound scan parameters with UTI.
Multivariate regression was used to analyze further significant
factors from the bivariate analysis to determine if they were
predictive of UTI. A P-value of <.05 was considered statistically
significant at a 95% CI.
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RESULTS

Table 1 presents the socio-demographic characteristics of the
subjects and their association with UTI. Forty per cent of the
subjects were within the age range of 1-5 years. The median
age was 5 years (interquartile range [IQR] = 2-10 years). There
were 127 (63.5%) males and 73 (36.5%) females, giving a male-
to-female (M:F) ratio of 1.7:1. About half (52.0%) of the subjects
belonged to a low socio-economic class.

Thirty-nine subjects had bacteria isolated from their urine spec-
imens, giving a prevalence of 19.5% of UTIs. The prevalence by
age category is presented in Figure 1.

S. aureus was the most common isolate, while Acinetobacter
was the least common. The isolates were mainly sensitive to
ciprofloxacin, nitrofurantoin, and gentamicin but resistant to
commonly used antibiotics such as amoxicillin and co-trimox-
azole. Details of the isolates and the antibiotic susceptibility
pattern are shown in Figure 2 and Table 2, respectively, and the
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distribution of the isolates based on the age category and sex of
the subjects is presented in Figure 3.

The median duration of fever at presentation was 5 days (IQR
= 3-7 days). Subjects with UTI had a longer duration of fever
(crude odds ratio [COR] = 3.111, 95% ClI = 1.489-6.502, P = .003)
and increased urinary frequency (COR = 2.348, 95% Cl = 1.095-
5.034, P =.028). On the other hand, more subjects without UTI
had poor appetite (COR = 0.672, 95% Cl = 0.320-1.408, P = .964)
and hyper-pyrexia (COR = 0.300, 95% Cl = 0.038-2.362, P = .253)
compared to the subjects with UTI, although the differences are
not statistically significant. The clinical features of the subjects
are presented in Table 3. Dip-stick urinalysis variables found to
be significantly associated with UTlinclude positive nitrite (COR
=41.290, 95% Cl = 4.985-341.984, P = .001) and positive leuko-
cyte esterase (COR = 10.759, 95% CI = 3.426-33.786, P < .001).
The presence of pyuria (COR = 11.852, 95% CI = 3.507-40.050,

P <.001) and bacteria cells on wet mount microscopy (COR = 215

16.183, 95% CI = 7.032-37.241, P < .001) were also significantly

Table 1. Bi-variate Regression Analysis of Socio-Demographic Characteristics of the Subjects
UTI present No UTI
Frequency (%) Frequency (%)
Variable n=39 n=161 Total COR (95% Cl) P
Age, years
<1 0(0.0) 22 (13.7) 22 0.000 998
1-5 17 (43.6) 63(39.1) 80 1.272 (0.479-3.375) .629
6-10 15 (38.5) 43(26.7) 58 1.645 (0.602-4.494) 332
11-15 7(17.9) 33(20.5) 40
Gender
Male 25 (64.1) 102 (63.4) 127 1.033 (0.984-2.140) 931
Female 14 (35.9) 59 (36.6) 73
Tribe
Kanuri 17 (43.6) 79 (49.1) 96 1.805 (0.484-6.735) .380
Shuwa 3(7.7) 25 (15.5) 28 0.876 (0.153-4.957) 876
Fulani 14 (35.9) 11 (6.8) 25 6.242 (1.340-29.069) .020*
Babur 2(5.0) 21 (13.0) 23 0.525 (0.072-3.840) 525
Others 3(7.7) 25 (15.5) 28
Religion
Islam 39 (100.0) 147 (91.3) 186 0.000 .999
Christianity 0(0.0) 14 (8.7) 14
Socio-economic class
Low 14 (35.9) 90 (55.9) 104
Middle 17 (43.6) 60 (37.3) 77 0.565 (0.173-1.846) 344
High 8(20.5) 11 (6.8) 19 0.377(0.113-1.261) 113
COR, crude odd ratio.
*Statistically significant P-value (<.05).
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Figure 1. Prevalence of urinary tract infection by age category.

216 associated with UTI. From the renal USS, increased renal echo-

genicity (COR = 4.598, 95% Cl = 2.063-10.248, P < .001), thick-
ened bladder wall (COR = 34.774, 95% Cl = 4.130-292.771, P =
.001), and the presence of internal echoes within the urinary
bladder (COR=10.643,95% Cl =4.497-25.189, P<.001) were sig-
nificantly associated with UTI.

Among the factors associated with UTI, a positive leukocyte
esterase on urinalysis (Adjusted Odds Ratio [AOR] = 11.778,
95% Cl =2.772-50.039, P =.001), pyuria (AOR = 12.568, 95% C| =
2.321-68.062, P =.003), and presence of internal echoes within
the urinary bladder (AOR = 5.543, 95% Cl = 0.533-57.665, P =
.004) were predictive of UTI. However, the significance of inter-
nal echoes needs to be interpreted with caution considering
the wide ClI which could be due to the relatively small sample
size. These factors were further subjected to the validity test to
determine their sensitivity, specificity, and positive and nega-
tive predictive values. Pyuria and leukocyte esterase were the

most sensitive and specific predictors of UTI, respectively.
Details of the findings are presented in Table 4.

The outcome of UTI in the subjects showed an excellent bacte-
rial clearance rate at 2 weeks, 6 weeks, and 12 weeks. Although
39 subjects had UTI on enrolment, follow-up was only possible
for 38 subjects as one of the subjects with UTI died within 24
hours of enrolment. The child was a 4-year-old boy who was
managed for severe bronchopneumonia with persistent diar-
rhoea. The patient died about 21 hours into admission. The
presumed cause of death was respiratory failure. At the 2-week
follow-up, 2 subjects still had UTIs. The organisms isolated from
these subjects were Proteus species and S. aureus, the same
microorganisms that were isolated from these subjects at the
point of enrolment into the study; thus, these subjects were
considered to have unresolved bacteriuria. At 6 weeks, none
of the 36 subjects who showed up for the follow-up had UTI.
The 2 subjects lost to follow-up at 6 weeks differed from those

Bacterial isolates

11
(28.2%)

W Staphylococcus aureus
W Eschericia coli
W Klebsiella
Salmonella
| Coliform
W Proteus specie

B Acinetobacter

Figure 2. Distribution of bacterial isolates from the subjects.




Turk J Nephrol 2025; 34(3): 213-222

Masu et al. Urinary Tract Infection in Febrile Children

Table 2. Bi-variate Regression Analysis of Clinical Features of the Subjects

UTI present No UTI
Frequency (%) Frequency (%)
Variables n=39 n=161 Total COR (95% Cl) P
Duration of fever
<5 days 13(33.3) 98 (60.9) 111
>5 days 26 (66.7) 63 (39.1) 89 3.111 (1.489-6.502) .003*
Dysuria
Yes 11(28.2) 27 (16.8) 38 0.107 (0.228--1.154) .107
No 28 (71.8) 134 (83.2) 162
Abdominal pain
Yes 19 (48.7) 55(34.2) 74 0.546 (0.269-1.108) .094
No 20 (51.3) 106 (65.8) 126
Constipation
Yes 2(5.1) 10 (6.2) 12 1.225 (0.257-5.831) 799
No 37(94.9) 151 (93.8) 188
Diarrhoea
Yes 12 (30.8) 37(23.0) 49 0.671(0.310-1.454) 312
No 27(69.2) 124 (77.0) 151
Vomiting
Yes 19 (48.7) 73 (45.3) 92 0.873 (0.433-1.759) .873
No 20 (51.3) 88 (54.7) 108
Poor appetite
Yes 25 (64.1) 117 (72.7) 142 0.672 (0.320-1.408) .292
No 14 (35.9) 44 (27.3) 58
Frequency
Yes 14 (35.9) 31(19.3) 45 2.348 (1.095-5.034) .028*
No 25 (64.1) 130 (80.7) 155
Change in urine colour
Yes 3(7.7) 24 (14.9) 27 2.102 (0.599-7.375) 246
No 36(92.3) 137(85.1) 173
Loin pain
Yes 4(10.3) 11 (6.8) 15 0.642 (0.193-2.135) 469
No 35(89.7) 150 (93.2) 185
Malodorous urine
Yes 0(0.0) 4(2.5) 4
No 39 (100.0) 157 (97.5) 196 .999
Hyper-pyrexia
Yes 1(2.6) 13(8.1) 14
No 38(97.4) 148 (91.9) 186 0.300 (0.038-2.362) 253

(Continued)
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Table 2. Bi-variate Regression Analysis of Clinical Features of the Subjects (Continued)
UTI present No UTI
Frequency (%) Frequency (%)
Variables n=39 n=161 Total COR (95% ClI) P
Supra-pubic tenderness
Yes 9(23.1) 21(13.0) 30 0.500 (0.208-1.199) .120
No 30 (76.9) 140 (87.0) 170
Renal angle tenderness
Yes 4(10.3) 24 (14.9) 28 1.533 (0.499-4.706) 455
No 35(89.7) 137(85.1) 172
Circumcision®
Circumcised 17 (68.0) 81(79.4) 98
Uncircumcised 8(32.0) 21(20.6) 29 0.551 (0.209-1.450) 227
Clinical diagnosis
uTl 13 (25.5) 38 (74.5) 51 1.618 (0.758-3.456) 214
Uncomplicated malaria 12 (34.3) 23 (65.7) 35 2.808 (1.243-6.346) .013
Severe malaria 4(12.9) 27 (87.1) 31 0.567 (0.186-1.728) 318
Enteric fever 7(24.1) 22 (75.9) 29 1.382 (0.544-3.515) 497
Upper RespiratoryInfection 2(8.0) 23(92.0) 25 0.324 (0.073-1.439) 139
Pneumonia 1(5.0) 19 (95.0) 20 0.197 (0.026-1.516) .119
Others 0(0.0) 9(100.0) 9 0.000 (0.000) .999
Method of urine collection
Mid-stream 28 (26.4) 78 (73.6) 106 10.410 (1.354-80.037) .024
Clean-catch 10 (15.6) 54 (84.4) 64 5.370 (0.655-44.056) 117
Urethral catheter 1(3.3) 29 (96.7) 30
<Only in males.

with UTI at the 2-week follow-up. However, at 12 weeks, one
(1) subject had coliform UTI. This subject had E. coli UTI at the
point of enrolment into the study but had no bacterial growth at
the 2-week and 6-week follow-up, and thus, it was considered
a re-infection. Details of the follow-up are shown in Table 5. All
38 subjects with UTI were referred to the pediatric nephrology
clinic of the University of Maiduguri Teaching Hospital for fur-
ther follow-up and management.

DISCUSSION

The 19.5% prevalence of UTI in this study is higher than previ-
ously reported from Maiduguri, Nigeria (13.7%) about 15 years
ago.® This difference could be due to the different age groups
studied and the cut-off values for fever. The current study
included children from 2 months to 15 years and defined fever
as an axillary temperature of =238°C. The high cut-off value for
fever used in this study could have included more sick children
who were more likely to have UTIs. The study also excluded chil-
dren who had received antibiotics before presentation, which

might have contributed to a better yield of uro-pathogens and,
hence, a higher prevalence. A study by Gupta and Shrestha?® in
Nepal among febrile children 2 months to 14 years reported a
prevalence of UTI of 19.2%, which was similar to the prevalence
found in the current study. However, the prevalence of UTl in
this study is lower than reported in a study by West et al?! in
Port Harcourt, Nigeria, which found a prevalence of 36.7%
despite using a methodology similar to the current study. The
difference in prevalence could be due to the variation in the age
group studied, as the current study recruited children up to the
age of 15, while the former study was restricted to under-fives.

On the other hand, the prevalence of UTI in the current study
was higher than reported by Adegun et al® from Ekiti, Nigeria,
and Wani et al®® from India. This may be because the current
study recruited febrile children, including those with estab-
lished non-UTI diagnoses. Thus, children with UTI as a co-
morbidity were likely to have been included, which might have
contributed to the higher prevalence.
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Figure 3. Distribution of the isolates by age.

This study did not find any infants with UTI; this could be due
to the small number of infants in this study. This study’s most
common isolate was S. aureus, accounting for 28.1% of all iso-
lates. S. aureus was thought to be a rare cause of UTl in children
except in the setting of an indwelling catheter or abnormality of
the urinary tract. The clinical diagnoses of these subjects in the
study include malaria, UTI, enteric fever, and acute pharyngo-
tonsillitis. Kidney ultrasound scan abnormalities noted in these
subjects include increased kidney parenchymal echogenicity,
thickened bladder walls, and debris in the bladder. Although
these findings are not specific to any underlying structural
abnormality, the latter finding may suggest an early stage of
urolithiasis since the study location is a known urolithiasis zone,
which might have predisposed to infection with this organism.

However, some studies from Nigeria have reported S. aureus
as the commonest (Okunola et al)?* or the second-most com-
mon (West et al,* Adegun et al,> and Ibeneme et al*®) bacterial
isolate in children with UTI without obvious predisposing fac-
tors. Vinodkumar and Mohan? from India also reported cases
of Staphylococcus aureus UTI, although the study did not relate
this organism with abnormalities noted on radiological evalua-
tions. Rasamiravaka et al** from Madagascar reported S. aureus
as the second most commonly isolated uropathogen and the
commonest Gram-positive cause of UTI. This may be because
of the changing epidemiology of uropathogens or because
of kidney and urinary tract abnormalities that USS could not
detect. This study’s second most common isolates were E.
coli and Klebsiella species, each accounting for 23.1% of the

Table 3. Antibiotics Sensitivity of Bacterial Isolates from the Study

Acinetobacter (1) Coliform (2) E. coli (9) Klebsiella (9) | S.Aureus(11) Proteus (2) Salmonella (5)
Amoxicillin 0.0 0.0 333 0.0 18.2 0.0 0.0
Augmentin 0.0 0.0 77.8 0.0 18.2 0.0 0.0
Cefixime 100.0 100.0 333 100.0 36.4 100.0 100.0
Ceftazidime 0.0 100.0 88.9 66.7 27.3 100.0 100.0
Ceftriaxone 100.0 100.0 100.0 66.7 54.5 100.0 100.0
Cefuroxime 0.0 100.0 55.6 66.7 54.5 100.0 100.0
Ciprofloxacin 100.0 100.0 100.0 100.0 2.7 100.0 0.0
CoX* 0.0 0.0 333 0.0 36.4 100.0 0.0
Gentamycin 100.0 100.0 100.0 100.0 81.8 100.0 100.0
Nitrofurantoin 100.0 100.0 100.0 100.0 81.8 100.0 100.0

() = number of isolates.
*CoX, co-trimoxazole.
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Table 4. Diagnostic Value of Some Predictors of Urinary Tract
Infection
95% Cl | 95% CI

Value | Lower | Upper
Variable Metric (%) Limit Limit
Leukocyte esterase Sensitivity | 25.6 11.9 39.3
Leukocyte esterase Specificity | 96.9 94.2 99.6
Leukocyte esterase PPV 66.7 42.8 90.5
Leukocyte esterase NPV 84.3 79.1 89.6
Leukocyte esterase and Sensitivity | 7.7 0.0 16.1
nitrite
Leukocyte esterase and Specificity | 99.4 98.2 100.0
nitrite
Leukocyte esterase and PPV 75.0 32.6 100.0
nitrite
Leukocyte esterase and NPV 81.6 76.2 87.1
nitrite
Pyuria Sensitivity | 53.8 38.2 69.5
Pyuria Specificity | 88.2 83.2 93.2
Pyuria PPV 52.5 37.0 68.0
Pyuria NPV 88.8 83.9 93.6
Bladder echoes Sensitivity | 47.4 315 63.2
Bladder echoes Specificity | 92.4 88.3 96.5
Bladder echoes PPV 60.0 425 77.5
Bladder echoes NPV 88.0 83.0 92.9
NVP, Negative predictive value; PPV, Positive predictive value.

isolates. This is similar to the findings by Rabasa and Gofama
in Maiduguri, which reported that these organisms account for
20% and 15% of the isolates, respectively. Okunola et al?* also
reported E. coli and Klebsiella species as the second and third
most common isolates in children with UTI. Other studies, how-
ever, have reported E. coli as the most common isolate in chil-
dren with UTI.%®

Positive leukocyte esterase was predictive of UTI in this study.
It has a low sensitivity of 25.6% but a high specificity of 96.9%.
Thus, positive leukocyte esterase helps confirm the diagnosis of
UTI, but a negative result does not rule out UTI. Hence, it is not
a good screening test for UTI in febrile children. This is contrary
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to the findings of Maduemem et al*” who reported positive leu-
kocyte esterase to be highly sensitive (86%) in predicting UTI
in children. Different study designs may explain this difference.
While the current study was among febrile children irrespec-
tive of the diagnosis, the latter study was conducted among 262
children with confirmed UTI; thus, it is more likely to give the
actual validity of the leukocyte esterase in predicting UTI.

Pyuria was predictive of UTI in this study, with a sensitivity of
92.3% and a specificity of 49.7%. Thisimplies that UTl is unlikely
in the absence of pyuria inimmunocompetent children, but the
presence of pyuria does not confirm UTI. Therefore, pyuria can
be used as a screening variable for UTI in febrile children. This
conforms with the findings of Yauba et al*® who reported the
sensitivity and specificity of pyuria as 86.4% and 68.8%, respec-
tively. Thisis also similar to the findings of a study by Festo et al®
who reported pyuria as a predictor of UTI in febrile under-5
children. On the other hand, Shaikh et al?*® found pyuria to be
a poor predictor of UTI, as certain organisms are more likely to
cause pyuria than others. Most of the isolates in this study were
not part of organisms that are known to form a biofilm (such as
Enterococcus species and Pseudomonas species), which could
affect the host’s ability to exert an immune response. Hence,
UTIs caused by these organisms are less likely to be associated
with pyuria.?

In this study, the presence of internal echoes in the bladder was
predictive of UTI, similar to the finding by McQuaid et al* that
found the presence of debris in the bladder on USS to predict
UTI in children below 60 months who were being evaluated
by USS and MCUG on the same day for previous UTI episodes.
Contrary to this, Cheng and Phelps® reported that debris in the
bladder did not correlate with clinical features of UTI or abnor-
malities on urinalysis that were suggestive of UTI. The study by
Chengand Phelps® was retrospective and included adults; thus,
the actual value of bladder debris in predicting UTI in children
might have been masked. Bladder wall thickening was also sig-
nificantly associated with UTI in this study, although it was not
predictive of UTI. Ozkagmaz and Alpaslan® also reported both
bladder wall thickening and internal echoes within the bladder
to be significantly associated with UTI among infants.

The bacterial clearance rate in the subjects with UTI was gener-
ally good as only 2 (5.3%) subjects had unresolved bacteriuria at
2 weeks, while 1 (2.6%) had re-infection at 12 weeks. A study by

Table 5. Bacterial Clearance Rate in the Subjects with Urinary Tract Infection

Follow-Up (weeks) Number Expected | Number Presented UTI No UTI | Bacterial Clearance rate (%) | Loss to Follow-Up (%)
2 38 38 2 36 94.7 0(0.0)
6 38 36 0 36 0.0 2(5.4)
12 38 38 1 37 97.4 0(0.0)

UTI, urinary tract infection.
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Vinodkumar and Mohan? found a recurrence rate of 7.5% within
6 months of treatment of thefirst episode of UTI. The subject with
re-infection in this study was further evaluated clinically, and no
immediate cause for the re-infection was found. Nevertheless,
the subject was still referred to a pediatric nephrology clinic
for further evaluation and follow-up. Vinodkumar and Mohan?
attributed most recurrences to inadequate antibiotic therapy
and other causes, including noncompliance, malabsorption,
suboptimal drug metabolism, and resistant organisms. Most
other studies on the outcome of UTI in children focused on
the long-term outcome; some used outcome variables such as
mortality or studied the effect of antibiotic prophylaxis on pre-
venting the recurrence of UTI. Thus, it is challenging to compare
these studies. This underscores the need for further studies on
the short-term outcome of UTl in children.

Urinary tract infection is common among febrile children.
There is likely a change in the epidemiology of uropathogenic
bacteria, with S. aureus becoming a common isolate, as seen in
this study, although Enterobacteriaceae are still common. The
antibiotic sensitivity pattern of these organisms also seems to
change, with many isolates now resistant to amoxicillin and co-
trimoxazole. Positive leukocyte esterase, pyuria, and internal
echoes within the bladder are predictive of UTI. The short-term
outcome of UTl in this study was excellent.

Strengths of the Study

» The prospective design of the study ensures the collection of
relevant data and eliminates recall bias.

» The use of clinical, biochemical, microbiological, and radio-
logical data provided a holistic approach to the understand-
ing of UTIs in children.

» Thelongitudinal nature of the study provided insight into the
short-term outcomes of UTl in febrile children.

Limitations of the Study

As a hospital-based study conducted in a single tertiary health
center, the findings may not apply to the general population.
Also, the exclusion criteria were based on history and physical
examination only.
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