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ABSTRACT 

BACKGROUND 

Urinary Tract Infection (UTI) is a common bacterial infection in infants and children. The risk of having UTI before age 14 yrs. 

is approximately 1 to 3% in boys and 3 to 10% in girls. In neonatal period UTI is more common in males and during infancy it 

is equal in both sexes. 

The objectives of the study are- to estimate the incidence of UTI in febrile children between 5 to 14 yrs. age group and 

also to find out the aetiological agents and their antimicrobial sensitivity pattern. 

 

MATERIALS AND METHODS 

All the participants and their parents were interviewed using structured questionnaire for UTI, detailed history. Physical 

examination with relevant investigations were carried out. Clean catch mid-stream urine collected under aseptic precautions 

was subjected for microscopic examination and culture. Urine culture samples were transported and processed within an hour 

in the laboratory. Ultrasonogram of abdomen was done in all the culture positive cases. 

Study Design- Prospective Observational Study. 

Participants- All children having febrile illness without localising signs and /or having symptoms and signs of urinary tract 

infection (UTI) of age group 5 to 14 yrs. 

 

RESULTS 

Out of total 400 febrile patients, males were 184 (46%) and females were 216 (54%). urine culture was positive in 43 cases 

(10.75%) with a male to female ratio of 1: 2.9. Increased urinary frequency was an important complaint in majority. Pyuria was 

present in 128 cases (32%). Urine culture showed 37/43 cases (86%) of Escherichia coli (E. Coli), followed by Enterococcus 

2/43 cases (4.65%), citrobacter 2/43 cases (4.65%), Klebsiella in 1/43 case (2.3%) and Candida in 1/43 case (2.3%). E. coli 

was mostly sensitive to Gentamycin, Amikacin followed by nitrofurantoin, Cefixime and least sensitive to Ampicillin. USG 

abdomen showed some form of abnormality in only 7/43 cases (16.27 %). Phimosis cases were 6.25% (12/184) in total male 

cases and culture positive was 9% (1/11 cases).  

 

CONCLUSION 

All febrile children of unidentified aetiology should be screened for UTI especially in female children. Our study found the 

incidence of UTI in febrile children is 10.75 %. Most common uropathogen was E. coli and is sensitive to Gentamycin, Amikacin, 

nitrofurantoin and Cefixime. Urine culture is an important investigation tool for proper diagnosis of UTI in children. 
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BACKGROUND 

Urinary Tract Infection (UTI) is a common bacterial infection 

in infants and children. The risk of having UTI before age 14 

yrs. is approximately 1 to 3% in boys and 3 to 10% in girls.1,2 

In neonatal period UTI is more common in males and during 

infancy it is equal in both sexes.  

Thereafter it is more common in girls. The literature 

estimates that the prevalence of UTI in febrile children 

presented for outpatient evaluation ranges from 1 to 

20%.3,4,5 

Children with fever comprise a major chunk of practice 

in outpatients and emergency visits in the age group of 5 to 

14 years. Unlike occult bacteraemia or severe bacterial 

infection, little attention has been focussed on identification 

of UTI in these children. 

Children with UTI may have a febrile illness and no 

localising findings. There may be a delay in diagnosis and 

treatment. Moreover, there is a chance of recurrent infection 

if inadequately treated. UTI may be missed on history and 

physical examination if it is not thought of. The strongest 
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risk factor for UTI are female gender, phimosis in boys, 

vesico-ureteric reflux and neurogenic bladder.6 

Adequate treatment of UTI depends on the knowledge 

of the local pattern of causative pathogens, their antibiotic 

resistance and the associated risk factors. Appropriate 

treatment of UTI is the cornerstone of management to 

prevent the long-term complications related to UTI. 

 Keeping in view of the above facts, the present study 

was performed in febrile children of age group 5 to 14 yrs. 

to determine the incidence, aetiological agents and their 

sensitivity pattern and also sensitizing the clinician in 

managing a febrile child. 
 

Aims and Objectives 

1. To determine the incidence of UTI in febrile children 

between 5 to 14 years of age. 

2. To find out the etiological agents and their antimicrobial 

sensitivity pattern in children. 

3. Study the clinicopathological profile of UTI in children. 
 

MATERIALS AND METHODS 

The present study was conducted in the Department of 

Paediatrics of M.K.C.G. Medical College and Hospital, 

Berhampur, Odisha, over a period of 24 months from 

October 2014 to September 2016. 
 

Study Design- A Hospital based Prospective Observational 

Study. 
 

Source of Data- Data for the study was collected from OPD 

and IPD of above mentioned tertiary hospital, after obtaining 

a written consent from parents and ethical clearance from 

Institutional Ethical Committee. 
 

Inclusion Criteria- All children having febrile illness 

without localising signs and / or having symptoms and signs 

of UTI of age group 5 - 14 yrs. are enrolled for the study. 
 

Exclusion Criteria- Children <5 yrs. and >14 yrs. are 

excluded and those who received antibiotics 48 hrs prior to 

evaluation, known diabetes mellitus, having gross congenital 

genito-urinary abnormalities, severe under nutrition are 

excluded. 
 

Method of Study- 400 febrile children between 5 – 14 yrs. 

with suspected UTI were taken for the study from both OPD 

and IPD. A predesigned proforma was used to collect the 

information. Children and parents were interviewed using 

structured questionnaire for UTI. A thorough history and 

physical examination with relevant investigations were 

carried out in all patients. 

Urine collection was done under aseptic precautions by 

thorough washing of genitalia with soap and water then 

clean catch mid-stream urine was collected. After collection, 

samples were transported and processed within an hour in 

the laboratory. 

Urine samples were centrifuged in a standard manner 

at the rate of 2500 rpm for 20 to 30 minutes. Supernatant 

was discarded and the sediment was examined under 

microscopy for pus cells/ RBCs / crystals / casts / and 

epithelial cells. In the present study > 5 pus cells per hpf 

(high power field) in a centrifuged urine specimen was taken 

as significant pyuria.7 

For urine culture, samples received in a sterile container 

were inoculated into blood agar and MacConkey agar plates 

with a 0.01 ml calibrated loop. All plates were incubated at 

350 – 370 Centigrade for 24 hrs under aerobic conditions to 

obtain accurate colony count. A colony count of >105 / ml of 

single species were considered significant. Samples showing 

insignificant growth, mixed growth of two or more 

pathogens or growth of organism that normally constitute 

the periurethral flora (lactobacillus) were not considered as 

culture positive. 

 Out of 400 cases enrolled, two groups, Group I: 5 - 10 

yrs. age and Group II: 10 – 14 yrs. age were created for 

better understanding of findings. 
 

RESULTS 

Out of total 400 cases, males were 184 (46%) and females 

were 216 (54%). Urine culture was positive in 43 cases 

(10.75%) and male to female ratio of culture positive cases 

were 1: 2.9 as shown in Table 1. 
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Male 7 119 4 54 
184  

(46%) 
11  

(5.98%) 

Female 26 150 6 34 
216  

(54%) 
32  

(14.8%) 

Total 
Culture 

+ve 

33  
(76.74%) 

10  
(23.26%) 

 
43  

(10.75%) 

Total 
302  

(75.5 %) 
98  

(24.5%) 
400  

Table 1. Showing Incidence of  
UTI in different Genders 

 

Symptoms No. of Patients % Age 

Fever 
Frequency 

Nausea and vomiting 
Abdominal pain 

Dysuria 
Polyuria 

Haematuria 
Dribbling 

400 
223 
187 
168 
112 
48 
29 
21 

100 
55.75 
46.75 

42 
28 
12 

7.25 
5.25 

Table 2. Showing Frequency of Symptoms  
of UTI in Children 

 

Besides fever, the most common symptom being the 

frequency of urination followed by nausea and vomiting. 48 

patients had previous history of UTI (out of 400 cases) 
 

Urinary Finding No. of Patients % Age 

Pus cells 
Albumin 

RBCs 
Crystals 
Casts 

128/400 
36/400 
21/400 
15/400 
9/400 

32 
9 

5.25 
3.75 
2.25 

Table 3. Showing Urinary Findings  
(Out of Total n = 400) 
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Significant pyuria (Pus cells > 5 / HPF in centrifuged 

urine) was present in 32 % of cases. The total number of 

culture +ve cases were 43. The organisms detected in our 

study were Escherichia coli, Klebsiella, Enterococcus, 

Citrobacter and Candida as shown in table –IV.  

 
 

Pathogen 

Gender 

Total 
Male Female 

Group I  
(5- 10 yrs.) 

Group II  
(10 – 14 yrs.) 

Group I  
(5-10 yrs.) 

Group II  
(10- 14 yrs.) 

Escherichia coli 
Klebsiella 

Citrobacter 
Enterococcus 

Candida 

6 
0 
1 
0 
0 

4 
0 
0 
0 
0 

23 
1 
1 
1 
0 

4 
0 
0 
1 
1 

37 (86 %) 
1 (2.3 %) 
2 (4.65 %) 
2 (4.65 %) 
1 (2.3 %) 

Total 11 32 43 (100 %) 

Table 4. Showing Pathogens Isolated (n= 43) 
 

The most common organism isolated was E. coli in 

37/43 cases (86%). 
 

Antibiotic Sensitivity 

 

Antibiotic Number Percentage 

Amikacin 32 86.5 

Ampicillin 9 24 

Cefepime 24 65 

Cefixime 28 76 

Cefotaxime 29 78.3 

Cefuroxime 22 59.45 

Ciprofloxacin 13 35.1 

Cotrimoxazole 20 54 

Gentamycin 35 95 

Levofloxacin 16 43.2 

Nalidixic acid 29 78.3 

Nitrofurantoin 30 81 

Piperacillin-tazobactam 25 68 

Table 5. Showing Antibiotic Sensitivity of E. Coli 
 

In our study Escherichia coli (E. coli) was highly 

sensitive to Gentamycin, Amikacin in 95% and 86.5% cases 

respectively followed by Nitrofurantoin in 81%, Cefixime 

76%. It was least sensitive to Ampicillin with 24% sensitivity. 

Antibiotic sensitivity of other organisms like Klebsiella being 

100% sensitive to Amikacin, Gentamycin, Cefixime, 

Cefotaxime, Cefuroxime as shown in table – VI.  
 

Antibiotic 
Organisms ( % age ) 

Enterococcus Citrobacter Klebsiella 

Amikacin 50 100 100 

Ampicillin 0 0 100 

Cefepime 100 0 100 

Cefixime 100 50 100 

Cefotaxime 100 100 100 

Cefuroxime 50 100 100 

Ciprofloxacin 0 0 0 

Cotrimoxazole 0 0 0 

Gentamycin 0 50 100 

Levofloxacin 50 0 0 

Nalidixic acid 0 0 100 

Nitrofurantoin 100 50 0 

Piperacillin-
tazobactum 

0 0 100 

Table 6. Antibiotic Sensitivity of other Organisms 

Ultrasonogram (USG) abdomen was carried out in 43 

culture positive cases, where 7 cases (16.27%) had some 

finding and rest 36 cases (83.72%) had normal findings. 

Abnormal findings were increased bladder wall thickness, 

hydro-ureter, increased cortical thickness and residual urine. 

The percentage of phimosis cases were 6.25% (12/184) 

in total male patients suspected to be UTI and only one case 

among the 11 culture +ve male patients (9%) had phimosis. 
 

DISCUSSION 

The observed incidence rate of UTI in our study is 10.75% 

out of total 400 febrile children enrolled. With a female 

preponderance of 14.81% and males constituting 5.98% 

which corresponds approximately to many studies done 

prior.8,9 

Majority of culture positive UTI cases were from 5-10 

yrs. group. 

As the symptoms and signs of UTI are sometimes non-

specific like nausea, vomiting and abdominal pain, it should 

be suspected and evaluated in every child presenting with 

unexplained fever.10 

Though pyuria was a common finding in our study, 128 

cases (32%) but culture positive cases came out to be 43 

(10.75%). 

E. coli was the most common urinary pathogen isolated 

in both age groups, accounting to 86% of total isolates. 

Which is in accordance to many previous studies.11,12,13,14 

E. coli was sensitive to Gentamycin, Amikacin, 

Nitrofurantoin, Nalidixic acid, Cefotaxime, Cefixime, 

piperacillin–tazobactam, Cefepime, Cotrimoxazole, 

Levofloxacillin, Ciprofloxacin and least sensitive to 

Ampicillin.15 

Various studies demonstrating high sensitivity of E. coli 

to Nitrofurantoin (97.2 %) and Amikacin (92 %) by Amit A 

R et al (2015).16 

Another study by Nirmaljit K et al (2014)17 suggesting 

high sensitivity of E. coli to Nitrofurantoin (95%), piperacillin 

– tazobactam (95%) and Cotrimoxazole (25%). Our study is 

well correlated to the above studies. 

Other organisms isolated were Klebsiella, Enterococcus, 

and Citrobacter. Klebsiella being highly sensitive to 

Amikacin, Cefixime, Cefuroxime, Cefotaxime, Ampicillin and 

resistant to Cotrimoxazole, Nitrofurantoin. Enterococcus was 

highly sensitive to Cefepime, Cefixime, Cefotaxime, and 
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Nitrofurantoin, which is well correlated to the other studies 

done earlier.16,15 

USG abdomen was done in all the 43 culture +ve cases; 

majority had normal USG.18,19 Some form of abnormal 

ultrasonogram findings were present in 16.27% cases. In 

our study, USG could not delineate any VUR (Vesico Ureteral 

Reflux) cases, and moreover none of our cases were 

subjected for MCUG (Micturating Cysto-urethrogram), which 

could have detected the VUR cases. 

Phimosis was present in 6.25% male cases of suspected 

UTI, but culture +ve was in only one case. 
 

CONCLUSION 

Urinary tract infection remains a common and significant 

cause of concern in paediatric age group because of high 

morbidity, nonspecific presentation and therapeutic 

inadequacy. Diagnosing and treating these infections 

promptly is of paramount importance for the clinicians. The 

overall incidence of UTI is 10.75% and based on the findings 

of this study, it is concluded that acute uncomplicated UTIs 

are more prevalent in females. Our study confirmed 

Escherichia coli to be a major uropathogen and the isolated 

E. coli is highly sensitive to Gentamycin, Amikacin, Cefixime, 

and Nitrofurantoin. The study further detected that 

commonly prescribed antibiotics Cotrimoxazole and 

Ampicillin are rather ineffective. In all cases of fever of 

unexplained origin with or without urinary symptoms, proper 

urine examination including the culture is very important to 

diagnose UTI. Before starting the empirical antibiotics, clean 

catch mid-stream urine for culture remains an important 

investigation tool. Due importance should be given to urinary 

symptoms and especially phimosis in male children. In all 

the culture positive cases, full course of therapy and 

ultrasonogram examination is a must, to prevent long term 

complications and proper management. Sensitivity of an 

uropathogen to a particular antibiotic varies from time to 

time and across different areas. To reduce the incidence of 

resistance, empirical antibiotic selection in treatment of UTI 

must be based on the knowledge of local prevalence of 

causative pathogens and their respective antimicrobial 

sensitivity rather than on universal guidelines.  

 

REFERENCES  

[1] National Collaborating Centre for Women’s and 

Children’s Health. Urinary tract infection in children 

diagnosis, treatment and long term management. 

London: ROCG Press 2007. 

[2] Chang SL, Shortlife LD. Pediatric urinary tract 

infections. Pediatr Clin North Am 2006;53(3):379-400. 

[3] Bauchner H, Philipp B, Dashefsky B, et al. Prevalence 

of bacteriuria in febrile children. Pediatric Infectious 

Dis J 1987;6:239-242. 

[4] Hoberman A, Chao HP, Keller DM, et al. Prevalence of 

urinary tract infection in febrile infants. J Pediatr 

1993;123(1):17-23. 

[5] Crain EF, Gershel JC. Urinary tract infections in febrile 

infants younger than 8 weeks of age. Pediatrics 

1990;86(3):363-367.  

[6] Brooks D, Houston IB. Symptomatic urinary tract 

infection in childhood: presentation during a four year 

study in general practice and significance and outcome 

at seven years. J R Coll Gen Pract 1977;27(184):678-

683. 

[7] Indian Pediatric Nephrology Group, Indian Academy of 

Pediatrics. Consensus statement on management of 

urinary tract infections. Indian Pediatrics 

2001;38:1106-1115. 

[8] Shaikh N, Morone NE, Boost JE, et al. Prevalence of 

Urinary tract infections in childhood: a meta-analysis. 

Pediatr Infect Dis J 2008;27(4):302-308. 

[9] Kumar GV, George A, Viswanathakumar HM. Study of 

clinical profile and risk factors associated with febrile 

urinary tract infections in preschool children. Int J 

Contemp Pediatr 2016;3(1):243-246. 

[10] Practice parameter: the diagnosis, treatment, and 

evaluation of the initial urinary tract infection in febrile 

infants and young children. American Academy of 

Pediatrics. Committee on Quality Improvement. 

Subcommittee on Urinary Tract Infection. Pediatrics 

1999;130(4 Pt 1):843-852. 

[11] Bagga A, Sharma J. Urinary tract infection, clinical 

features, evaluation and treatment. Pediatric Today 

2000;3:395-401. 

[12] Vijaykumar M, Kanitkar M, Nammalwar BR, et al. 

Revised statement on management of urinary tract 

infections. Indian Pediatr 2011;48(9):709-717. 

[13] Paris D, Straussberg R, Avitzur Y, et al. Bacterial 

susceptibility to oral antibiotics in community acquired 

urinary tract infection. Arch Dis Child 2003;88(3):215-

218. 

[14] Enrico M, Grazioli V, Deflorio L, et al. Gender and age- 

dependent etiology of community-acquired urinary 

tract infections. Scientific World Journal 2012;2012:1-

6. 

[15] Sharan R, Kumar D, Mukherjee B. Bacteriology and 

antibiotic resistance in community acquired Urinary 

tract infection. Indian Pediatr 2013;50(7):707. 

[16] Rangari AA, Sharma S, Tyagi N, et al. Antibiotic 

susceptibility pattern of bacterial uropathogens 

isolated from patients at a tertiary care hospital in 

western Uttar Pradesh of India. Int J Curr Microbiol 

App Sci 2015;4(10):646-657. 

[17] Kaur N, Sharma S, Malhotra S, et al. Urinary tract 

infections: aetiology and their antimicrobial resistance 

pattern in Infants from a tertiary care hospital in 

Northern India. J Clin Diagn Res 2014;8(10):DC01-

DC03. 

[18] Nelson CP, Johnson EK, Logvinenko T, et al. 

Ultrasound as a screening test for genitourinary 

anomalies in children with UTI. 

http://pediatrics.aappublications.org/content/early/20

14/02/04/peds.2013-2109.  

[19] Blane CE, Dipietro MA, Zerin JM, et al. Renal 

sonography is not a reliable screening examination for 

vesicoureteral reflux. J Urology 1993;150(2 Pt 2):752-

755. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanitkar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21992903
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nammalwar%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=21992903
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grazioli%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22629135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deflorio%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22629135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23942441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23942441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mukherjee%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23942441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malhotra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25478339

