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INTRODUCTION 

Urinary tract infection (UTI) is the most common 

bacterial illness among febrile infants and young 

children, with a reported prevalence between 4.1% and 

7.5%.
1-5

 It is the third most common infection in the 

pediatric age group, ranking next to respiratory and 

gastrointestinal infections and account for 4% to 10% of 

febrile children admitted to hospitals.
5
 Urinary 

complaints are rare and only after 5 years of age, the 

typical triad of abdominal pain, vomiting and fever with 

chills, rigors or suprapubic pain are common presentation 

of upper and lower UTI. It is often over looked, 

especially in infants and young children in whom the 

symptoms are vague and don‟t focus the attention on 

urinary system. The presence of fever has long been 

considered a finding of special importance in infants and 

young children with UTI, because it has been accepted as 

a clinical marker of renal parenchymal involvement 

(Pyelonephritis).
6
 

ABSTRACT 

 

Background: Urinary tract infection (UTI) is the most common bacterial illness among febrile infants and young 

children, with a reported prevalence between 4.1% and 7.5%. Most infections remain undiagnosed if tests are not 

routinely performed to detect them. 

Methods: The present study was carried out in G Kuppuswamy Naidu Memorial hospital, over a period of one year. 

Five hundred febrile children between the ages of 3 years to 6 years with fever who attended pediatric outpatient 

department formed the study group. Detailed history was taken and clinical examination was done in all the cases to 

find out the cause of fever with special emphasis given to symptoms of UTI. 

Results: Five hundred febrile children between the ages of 3 years to 6 years with fever who attended pediatric 

outpatient department formed the study group. Out of 500 children‟s, 20 cases were diagnosed to have UTI as judged 

by the presence of significant bacterial growth in urine culture. There was slight female preponderance in culture 

positive cases with male to female ratio of 1:1.50. In culture positive cases, 12 (60%) patients had bacteria in their 

urine where as in culture negative cases only 5 (1.04%) patients had bacteriuria which was statistically significant. 

However, 8 (40%) cases with UTI would have been missed if only presence of bacteria on microscopy was taken as a 

method of diagnosis for UTI. In diagnosing UTI, pyuria >10 WBC/HPF was more specific with higher positive 

predictive value than the conventional >5 WBC/HPF. Bacteriuria occurring along with pyuria had a specificity of 

98.3% in predicting infection. The most common organism isolated from patients with UTI was E.coli followed by 

klebsiella.  

Conclusions: Urinary tract infection should be considered as a potential cause of fever in children below six years of 

age. As the febrile children with UTI usually present with nonspecific signs and symptoms, urine culture should be 

considered as a part of diagnostic evaluation. 
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The majority of these infections in the first 2 years of life 

are “occult”. Most infections remain undiagnosed if tests 

are not routinely performed to detect them. Otherwise 

unexplained renal scarring has been cited as one of the 

most common causes of end-stage renal disease (ESRD) 

and is an established risk factor for subsequent 

hypertension.
7
 Thus, the high incidence of undiagnosed, 

untreated UTI in young children is a cause for clinical 

and public concern. Up to 50% of the long term sequelae 

of UTI in infants and young children appear preventable 

by urine testing.
8
 Because of these considerations, 

paediatricians and other clinicians who examine young 

febrile children often consider the use of urine testing 

(urinalysis, urine culture or both) to detect an occult UTI.  

Although microscopic urinalysis for leukocytes and 

bacteria is often used as a diagnostic tests for UTI, the 

sensitivity, specificity and predictive values of these tests 

have varied greatly according to the patient population 

studied, the definition of a positive culture result and the 

method of urinalysis.
2, 9-11

 The difficulty of correctly 

diagnosing UTI in febrile children is evident in a study by 

Bauchner et al, in which all episodes of illness ultimately 

diagnosed as UTI initially has been assigned other 

diagnosis, including acute otitis media, gastroenteritis, 

upper respiratory tract infection and bronchiolitis.
12

 

Various studies also have shown that routine culture in 

febrile children with clinical evidence of other illness 

give high positive yields.
1,13

 Hence, a high index of 

suspicion should be maintained by practicing 

paediatricians during the first 5 years and urine culture 

ordered whenever required. In view of the above concern, 

this study has been under taken. 

METHODS 

The present study was carried out in G Kuppuswamy 

Naidu Memorial hospital, over a period of one year. Five 

hundred febrile children between the ages of 3 years to 6 

years with fever who attended pediatric outpatient 

department formed the study group. Detailed history was 

taken and clinical examination was done in all the cases 

to find out the cause of fever with special emphasis given 

to symptoms of UTI. Necessary investigations were 

carried out to find the cause of fever and all the data were 

recorded in a specially designed proforma for this study. 

Perineum and genitalia were washed with soap and water. 

A freshly voided clean catch mid-stream urine sample 

was collected in an autoclaved glass bottles for urinalysis 

and urine culture. Urinalysis was done within half an 

hour after obtaining urine sample and the same specimen 

was immediately transported to the department of 

microbiology for urine culture. Sensitivity, specificity 

and positive and negative predictive values were 

calculated for pyuria and bacteriuria in relation to urine 

culture results as the validating standard. Relationships 

between variables were analysed by using the chi-square 

test, „t‟ test, and „z‟ test wherever necessary. 

 

 

RESULTS 

Out of 500 children‟s, 20 cases were diagnosed to have 

UTI as judged by the presence of significant bacterial 

growth in urine culture. There was slight female 

preponderance in culture positive cases with male to 

female ratio of 1:1.50 (Table 1). However, there was no 

statistically significant difference in culture positive cases 

among male and female children. 

Table 1: Distribution of culture positive cases of UTI 

in children. 

Sex Total No. Culture positive cases 

  Number Percentage 

Males  280 8 2.9 

Females  220 12 5.5 

Total  500 20 4.0 

Z = 1.41; P >0.05 (NS) 

Table 2: Sensitivity, specificity and predictive values 

of microscopic urinalysis in identifying positive urine 

culture results. 

Component 
Sensitivity 

(%) 

Specificity 

(%) 

PPV 

(%) 

NPU 

(%) 

>5 

WBC/HPI 
85 88 25 99.8 

>10 

WBC/HPF 
95 98.5 57.9 98.1 

>20 

WBC/HPF 
25 99.6 71.4 97.0 

Any 

bacteria  
60 99 70.6 98.3 

Combined 

pyuria and 

bacteriuria  

60 99 70.6 98.3 

Table 3: Organisms grown in culture positive cases (n 

= 20). 

Organisms  Total No. of cases (C) Percentage  

E.coli 16 80 

Klebsiella  3 15 

Proteus  1 5 

Total  20 100 

Prevalence of UTI in febrile preschool school in the age 

group of 3-6 years was 2.9% in males and 5.5% in 

females with overall estimated prevalence of 4%. About 

75 (15%) cases had temperature >39.3
0
C of which 6 

patients had UTI. Next to fever, dysuria and vomiting 

were the common symptoms. Out of the 7 patients with 

vomiting, 4 cases had gastroenteritis. Other nonspecific 

symptoms like irritability were also noted. Out of the 20 

patients with UTI, 6 (30%) cases had ill and toxic 

appearance on clinical examination. 25% of cases with 

UTI had no other signs other than fever. Two patients 

with UTI had phimosis. Out of 20 patients with UTI, 14 
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(70%) cases had a provisional diagnosis other than UTI. 

This suggests that 14 children with UTI would have been 

missed if urine culture was not taken as a routine 

diagnostic method of evaluation. Nineteen (95%) patients 

with UTI and 58 (12%) cases without UTI had pus cells > 

5 per HPF which was statistically significant. This 

suggests that 58 (12%) children without UTI would have 

been considered as infected if only pyuria was taken as a 

diagnostic method for UTI.  

 

Table 4: Antibiotic sensitivity pattern of microorganisms (n = 20). 

Drugs E.Coli Klebsiella  Proteus  Total  Overall percentage of sensitivity 

 S R S R S R S R  

Ampicillin 8 8 - 3 1 - 9 11 45 

Cotrimoxazole  8 8 2 1 - 1 10 10 50 

Gentamycin 11 5 2 1 1 - 14 6 70 

Cephalexin 11 5 3 - - 1 14 6 70 

Norfloxacin 12 4 2 1 - 1 14 6 70 

Ceftriaxone 12 4 2 1 1 - 15 5 75 

Cephotaxime 10 6 3 - 1 - 14 6 70 

Ciprofloxacin 10 6 2 1 1 - 13 7 65 

 

Table 5: Comparative studies of urine microscopy for pus cells. 

Author  
No. of specimen 

studied 

Positive microscopic 

criteria 
Sensitivity (%) Specificity (%) 

PPV 

(%) 
NPV (%) 

Goldsmith and 

Campos17   
1010 > 5WBC/HPF 82 81 23 98 

Lohr et al11  689 > 5WBC/HPF 80.4 84.3 47.1 96.1 

Hoberman et al1  856 >5WBC/HPF 54 96 45 97 

Matthai J and 

Ramaswamy10  
356 >5 WBC/HPF 84 66.6 79 73.5 

Present study  500 >5 WBC/HPF 85 88 25 99.8 

 

Table 6: Comparative studies of urine microscopy for bacteria. 

Author  No. of specimen studied Sensitivity (%) Specificity (%) PPV (%) NPV (%) 

Lohr et al11 689 99 71 37.2 99.8 

Hoberman et al1  856 86 63 11 99 

Hoberman et al2  2181 91 96.6 57.2 99.7 

Matthai J and 

Ramaswamy10  
376 78 96 96.7 74.22 

Present study  500 60 99 70.6 98.3 

 

Table 7: Comparative studies of urine microscopy for combined pyuria and bacteriuria. 

Author  No. of specimen studied Sensitivity (%) Specificity (%) PPV (%) NPV (%) 

Shaw et al69  491 96 45 15 99 

Hoberman et al9 698 65.6 99.2 80.8 98.4 

Lohr et al11  689 99 65.1 33 99.7 

Present study  500 60 99 70.6 98.3 
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In culture positive cases, 12 (60%) patients had bacteria 

in their urine where as in culture negative cases only 5 

(1.04%) patients had bacteriuria which was statistically 

significant. However, 8 (40%) cases with UTI would 

have been missed if only presence of bacteria on 

microscopy was taken as a method of diagnosis for UTI. 

In diagnosing UTI, pyuria > 10 WBC/HPF was more 

specific with higher positive predictive value than the 

conventional > 5 WBC/HPF (Table 2).  

Bacteriuria occurring along with pyuria had a specificity 

of 98.3% in predicting infection. The most common 

organism isolated from patients with UTI was E. coli 

followed by Klebsiella (Table 3).  

Majority of the organisms were resistant to Ampicillin 

(55%). 75% of microorganisms were sensitive to 

ceftriaxone. 70% were sensitive to gentamycin, 

norfloxacin and cephalexin (Table 4).  

DISCUSSION 

Urinary tract infection is a common problem in the 

pediatric age group and is a significant risk factor for 

long term sequelae. The clinical signs and symptoms of 

UTI are nonspecific and vague in the first 6 years of life. 

It may be present in febrile children with other illnesses, 

without clinical evidence of UTI. Such infection, if 

untreated can lead to subsequent renal scarring and is an 

established risk factor for end stage renal disease. 

Out of the 500 febrile children who attended pediatric 

OPD, 20 patients had UTI giving an overall prevalence of 

4%. Study by Sunitha V et al showed an overall 

prevalence of UTI was 4%.
14

 Shaw KN et al from USA 

reported 3.3% prevalence of urinary tract infection in 

febrile young children.
15

 In the present study, the 

prevalence of UTI showed female preponderance with a 

male to female ratio of 1:1.5. However, overall male to 

female ratio of 1:1.5 was not statistically significant. 

Similar observation has been made by Singh S D et al.
16

 

In the present study, 19 (95%) patients with UTI and 58 

(12.08%) cases without UTI had pus cells >5/HPF which 

was statistically significant (<0.05), 58 (12.08%) cases 

without UTI would have been considered as infected if 

only pyuria was taken as a diagnostic method for UTI. 

In the present study, we found that pyuria defined as >5 

WBC per HPF had a sensitivity of 85% and specificity of 

88%. However positive predictive value was low (25%). 

These findings correlate well with the study by Lohr et al 

who defined pyuria as > 5 WBC per HPF in centrifuged 

urine. Goldsmith et al recorded a sensitivity of 82% and 

specificity of 81% while Hoberman et al obtained figures 

of 54% and 96% respectively (Table-5). 

In the present study, 12 (60%) patients with UTI and 5 

(1.04%) patients without UTI had bacteria in their urine 

which was statistically significant. However, 8 (40%) 

cases with UTI would have been missed if presence of 

bacteria alone on microscopy was taken as a method of 

diagnosis for UTI. Thus, absence of bacteria on 

microscopy does not rule out the UTI.  

Urine microscopy for bacteria significantly improves the 

reliability of urinalysis for detection of UTI, with a 

sensitivity of 60% and specificity of 99%. This is similar 

to observations made by Matthai J et al who noted 

sensitivity of 78% and specificity of 96% using 

centrifuged urine sediments (Table 6). Bacteriuria 

occurring along with pyruia had a specificity of 98.3% in 

predicting infection which is similar to the observation 

made by Hoberman et al
 

(Table 7).
9
 Although 

microscopic urinalysis cannot substitute for a urine 

culture to document the presence of UTI, but it may be 

valuable in selecting patients for prompt initiation of 

antibiotic therapy while awaiting the results of urine 

culture. The most common organism isolated from 

patients with UTI was E.coli, (80%) followed by 

Klebsiella (15%). This is in accordance with most of the 

previous studies. Majority of the organisms (55%) were 

resistant to ampicillin with a slightly better sensitivity to 

cotrimoxazole (50%). 75% of microorganisms were 

sensitive to ceftriaxone. This suggests a need to do repeat 

urine culture to confirm bacteriological cure as most of 

the organisms are resistant to commonly used antibiotics. 

CONCLUSION 

Urinary tract infection should be considered as a potential 

cause of fever in children below six years of age. As the 

febrile children with UTI usually present with 

nonspecific signs and symptoms, urine culture should be 

considered as a part of diagnostic evaluation. High yield 

was obtained whenever UTI was suspected or in patients 

with fever with no apparent source and in female children 

with gastroenteritis. Hence urine culture should be done 

routinely in such patients. Urine microscopy for bacteria 

significantly improves the reliability of microscopic 

urinalysis for detection of UTI, particularly when one 

combines this with examination of the urinary sediment, 

for pyuria. However, positive results neither detect all 

patients with UTI nor the negative test completely rules 

out infection. Hence, urine culture is the gold standard for 

diagnosis of UTI in children.  
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