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Aims and objective of the study: Urinary tract infection(UTI) is one of the most 

commonest bacterial infection encountered in the pediatric age group. Early diagnosis 

is of utmost importance to preserve renal function and reduce long term complications 

such as renal scarring. The objective of this study was to determine the prevalence of 

UTI in pediatric population, identify the common uropathogens and study the 

antibiotic susceptibility pattern of bacterial isolates. Materials and Methods: A 

retrospective study was carried out in Department of Microbiology, GMC Amritsar for 

a period of 6 months from 1 Jan 2021 till 30 June 2021 amongst the pediatric patients 

(1 month-12 years age group) with clinically suspected UTI including both indoor and 

outdoor patients. Clean catch midstream urine samples received in the laboratory were 

processed as per the standard microbiological guidelines. Antibiotic susceptibility 

testing was done using Kirby-Bauer disc diffusion method as per CLSI guidelines. 

Results: A total of 549 samples were received and processed during study period from 

which 164(29.87%) were culture positive. Culture positivity was more prevalent in 

females (61.58%) than males (38.41%). Gram negative organisms were predominant 

(74.4%) followed by gram positive cocci (22.56%) and Candida (3.05%). Among 

gram negative organisms Escherichia coli was most predominant followed by 

Klebsiella spp., Pseudomonas spp., Acinetobacter spp., Proteus spp. and Citrobacter 

spp. Among gram positive cocci Staphylococcus aureus was most predominant 

followed by Coagulase negative Staphylococci and Enterococcus spp. Majority of 

gram negative bacilli were resistant to fluroquinolones, 3
rd

 generation cephalosporins 

and co-trimoxazole while nitrofurantoin, piperacillin-tazobactam and gentamicin were 

most sensitive drugs. Among Staphylococcus aureus, methicillin resistance was seen 

in 17% isolates. High sensitivity was seen to linezolid and vancomycin in gram 

positive cocci. Conclusion: This study highlights increased prevalence of MDR 

uropathogens in pediatric population which indicates that antibiotic selection should 

be based on knowledge of local prevalence of bacterial organisms and their antibiotic 

sensitivities with rational use of antibiotics. 
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Introduction 
 

Urinary tract infection is one of the most 

common pediatric infections. It distresses the 

child, concerns the parents, and may cause 

permanent kidney damage. The infection may 

affect the upper urinary tract (referred to as 

pyelonephritis) or the lower urinary tract 

(referred to as cystitis). Up to 8% of children 

will experience at least one UTI between ages 

of 1 month and 11 years
(1,2)

 and up to 30% of 

infants and children experience recurrent 

infections during the first 6 to 12 months after 

initial UTI.
(3,4)

 

 

The clinical presentation of UTI in infants and 

young children may vary from undiagnosed 

fever to gastrointestinal manifestations as well 

as upper and lower urinary tract symptoms 

whereas, in older children symptoms referring 

to the urinary tract may be observed
(5)

.  

 

UTI in paediatric age group is different in all 

the way from adults mainly by following 

congenital abnormalities of urinary tract 

namely post urethral valves, pelvic-ureteric 

junction obstruction, neurogenic bladder, 

stricture urethra, vesicoureteral reflux which is 

very true in infants.
(6) 

 

UTI is often difficult to diagnose in paediatric 

population because of the minimal and vague 

non specific signs and symptoms. It is more 

important to diagnose the condition timely and 

accurately as it may itself can lead to 

significant morbidity from renal scarring, 

hypertension and eventually end-stage renal 

disease. In community and hospital settings 

the aetiology of UTIs and antimicrobial 

susceptibility pattern of uropathogens have 

been changing over the years.
(7)

 

 

Gram negative enteric bacilli, especially 

Escherichia coli and Klebsiella spp. are the 

leading pathogens though Enterococcus spp., 

yeasts and Staphylococcus aureus have 

emerged as prominent agents in recent years, 

many of them resistant to multiple 

antibiotics
(8–10)

. The emergence of antibiotic 

resistant uropathogens in paediatric urology is 

increasing worldwide; particularly in 

developing countries where empirical 

treatment is the mainstay of treatment in the 

absence of proper diagnostic modalities and 

the availability of antibiotics over the 

counter
(11,12)

. An updated knowledge 

regarding antimicrobial resistance pattern in a 

specific location may aid clinicians in 

choosing the appropriate antibiotic for 

empirical treatment. 

 

The study was conducted to know the 

prevalence of uropathogens and their 

antibiotic susceptibility pattern in paediatric 

patients. This information could help the 

clinicians in timely diagnosis and proper 

antibiotic selection. 

 

Materials and Methods 

 

A retrospective study was carried out in 

Department of Microbiology, GMC Amritsar 

for a period of 6 months from 1 Jan 2021 till 

30 June 2021.Pediatric patients of age group 1 

year-12 year attending OPD/IPD and 

presenting with signs/symptoms of UTI were 

included in the study. A total of 549 

midstream clean catch urine samples in sterile 

universal containers were received in the 

department during the study period. Urine 

samples were processed within 2 hour of 

collection and in case of delay, the sample 

were refrigerated at 2-8◦C. 

 

Sample processing 

 

A calibrated loop method (semi quantitative 

method) was used for the isolation of 

pathogens from urine samples. A loopful urine 

sample was plated on Mac-Conkey agar & 

Blood agar and the inoculated plates were 

incubated at 37◦C for 18-24 hours. Significant 
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isolates were identified by conventional 

methods according to the standard 

microbiology guidelines, including colony 

morphology, gram staining and biochemical 

reactions
(13)

.  

 

Antimicrobial susceptibility testing 

 

The antibiotic sensitivity test was performed 

by Kirby Bauer disc diffusion method by 

using commercially available Hi-Media 

antibiotic discs on Mueller Hinton agar plates. 

Antibiotics that were tested in our study 

included: ampicillin, amoxycillin-clavulanate, 

gentamicin, co-trimoxazole, nitrofurantoin, 

norfloxacin, ceftriaxone, cefepime, 

piperacillin-tazobactam, sulbactam-

ceftriaxone, meropenem, imipenem, 

vancomycin and linezolid. Interpretation of 

antibiotic susceptibility results were made as 

per zone size interpretative standards of CLSI 

guidelines
(14)

. 

 

Results and Discussion 

 

A total of 549 samples were received from 

children with suspected UTI during the study 

period among which 313 (57.01%) samples 

were from female patients and 236 (42.98%) 

samples from male patients. Culture positivity 

was seen in 164 (29.87%) samples, out of 

which 101(61.58%) were females and 

63(38.41%) were males as shown in Table1. 

 

Gram negative organisms (74.4%) were the 

most predominant organisms accounting for 

122(74.4%) isolates, followed by gram 

positive cocci 37 (22.56%) and 5 Candida 

(3.05%) isolates. Among the gram negative 

isolates, Escherichia coli was the most 

predominant (n=72, 59.01%) followed by 

Klebsiella pneumoniae (n=24, 19.7%), 

Pseudomonas aeruginosa (n=9, 7.37%), 

Klebsiella oxytoca (n=6, 4.91%), 

Acinetobacter baumanii (n=6, 4.91%), 

Proteus mirablis (n=4, 3.27%) and 

Citrobacter freundi (n=1, 0.82%). Among 

gram positive cocci Staphylococcus aureus 

was most predominant (n=18, 48.64%) 

followed by Coagulase negative 

Staphylococci (n=14, 37.83%) and 

Enterococcus spp.(n=5, 13.51%). Distribution 

of same is described in figure 1 and 2. 

 

Majority of gram negative bacilli were 

resistant to norfloxacin (78.7%), ceftriaxone 

(72.9%) and co-trimoxazole(47.54%), while 

nitrofurantoin (78.7%), piperacillin-

tazobactam (74.6%)and gentamicin (70.5 %) 

were most sensitive drugs.  

 

Among Staphylococcus aureus, methicillin 

resistance was seen in 3 isolates (8.10%). 

Maximum sensitivity was seen to 

Linezolid(100%) and vancomycin (100%) 

amongst gram positive cocci. Resistance to 

ampicillin (90.2%) and norfloxacin (77.1%) 

was seen in both gram positive and gram 

negative isolates. 

 

UTI in paediatric age group is common and 

significant source of morbidity and mortality. 

The prevalence of paediatric UTI differs with 

age, gender and certain predisposing factors 

like underlying systemic illness, structural and 

functional abnormalities of urinary tract like 

posterior urethral valves, pelviureteric 

junction obstruction, neurogenic bladder and 

vesico-ureteric reflex
(15)

. 

 

The prevalence of culture proven UTI among 

children in our study was found to be 29.87%. 

The findings of this study was concordant 

with studies conducted by Taneja et al., 

(28.3%)
(15)

, Badhan et al., (26.7%)
(16)

, in 

Northern India. The rate is higher than study 

done by Khandelwal and Sutariya et 

al.,(9.91%)
(6) 

and Mohanty et al.,(14.7%)
(17)

. 
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Table.1 Distribution of gender wise Culture Positive  samples 

 

Gender Significant growth(n=164) No growth/Insignificant 

growth(n=385) 

Female (n=313) 101(61.58%) 212(67.7%) 

Male (n=236) 63(38.41%) 173(73.3%) 

Total = 549 164(29.87%) 385(70.12%) 

 

Table.2 Antibiotic susceptibility pattern of gram negative urinary isolates 

 

Antibiotics % of isolates resistant to antibiotic 

E.coli 

(n= 72) 

Klebsiella 

spp.(n=30) 

Pseudomonas 

spp.(n=9) 

Acinetobacter 

spp.(n=6) 

Proteus 

spp.(n=4) 

Citrobacter 

spp.(n=1) 

Ampicillin 68 

(94.4%) 

30(100%) 9(100%) 5(83.3%) 4(100%) 1(100%) 

Amoxicillin-clavunate 46(63.8%) 21(70%) 9(100%) 4(66.7%) 3(75%) 1(100%) 

Ceftriaxone 52(72.2%) 21(70%) 9(100%) 4(66.7%) 3(75%) 0(0%) 

Ceftriaxone/sulbactam 28(38.9%) 11(36.7%) 9(100%) 3(50%) 1(25%) 0(0%) 

Cotrimoxazole 24(33.3%) 18(60%) 9(100%) 2(33.3%) 4(100%) 1(100%) 

Nitrofurantoin 13(18.1%) 9(30%) 4(44.4%) 0(0%) 0(0%) 0(0%) 

Norfloxacin 62(86.1%) 21(70%) 4(44.4%) 4(66.7%) 4(100%) 1(100%) 

Gentamicin 24(33.3%) 9(30%) 2(22.2%) 1(16.7%) 0(0%) 0(0%) 

Piperacillin-

tazobactam 

17(13.5%) 9(30%) 2(22.2%) 2(33.3%) 1(25%) 0(0%) 

 

Table.3 Antibiotic susceptibility pattern of gram positive urinary isolates 

 

Antibiotics % of isolates resistant to antibiotic 

S. aureus (n=18) CONS (n=14) Enterococcus spp 

(n=5) 

Ampicillin 14(77.8%) 12(85.7%) 5(100%) 

Cefoxitin 3(16.7%) 0(0%) - 

Gentamicin 1(5.6%) 7(50%) 3(60%) 

Nitrofurantoin 1(5.6%) 0(0%) 2(40%) 

Norfloxacin 14(77.8%) 12(85.7%) 5(100%) 

Tetracycline 5(27.8%) 5(35.7%) 2(40%) 

Cotrimoxazole 11(61.1%) 11(78.6%) - 

Linezolid 0(0%) 0(0%) 0(0%) 

Vancomycin 0(0%) 0(0%) 0(0%) 
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Fig.1 

 

 
 

Fig.2 

 

 
 

The present study showed higher incidence of 

UTI in females(61.58%) than males (38.41%) 

which was consistent with study conducted by 

Badhan et al.,
(16)

 and Akram et al.,
(18)

. The 

higher incidence in females might be due to 

presence of shorter urethra and the proximity 
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of reproductive organs close to anus, also 

higher number of samples received from 

females in our study. 

 

Out of 159 bacterial isolate, majority of the 

isolates were gram negative with 

preponderance of Escherichia coli, Klebsiella 

pneumoniae and Pseudomonas aeruginosa. 

Among gram positive cocci Staphylococcus 

aureus was most predominant followed by 

Coagulase negative Staphylococci and 

Enterococcus spp. The pattern and the 

frequency of bacterial isolates obtained in this 

study were comparable with different studies 

conducted in India
(16,19)

. 

 

Uropathogens are showing increasing trend of 

antimicrobial resistance worldwide which can 

be explained by the fact that drugs are 

available over the counter especially in 

developing countries where prescription is not 

monitored. Significant degree of antibiotic 

resistance was observed among the 

uropathogens. 

 

In our study low susceptibility of gram 

negative organisms was observed to first line 

drugs like fluoroquinolones and co-

trimoxazoles which are commonly used oral 

antibiotics for treatment of UTI in our 

population. These findings were in 

concordance with study done by Kalantar et 

al.,
(20)

. The most active antibiotics against 

gram negative pathogens were nitrofurantoin 

and gentamicin which correlates with 

Rajabhandari et al.,
(21)

. Maximum resistance 

to ampicillin (83.78%), norfloxacin (83.78%) 

and co-trimoxazole (59.45%) was seen 

amongst gram positive cocci with 3 MRSA 

isolates were obtained. The possible reason for 

high drug resistance might be due to empirical 

consumption of the antibiotics without culture 

sensitivity testing in our region. 

 

Antimicrobial resistance pattern in 

uropathogens of paediatric patients indicates 

that antibiotic selection should be based on the 

local prevalence of organisms and their 

antimicrobial susceptibility pattern rather than 

empirical treatment. 

 

Important facts emanating from the present 

study include: 

 

Girls were more commonly affected 

 

Empirical treatment with cotrimoxazoles and 

fluoroquinolones might be insufficient due to 

increased resistance of E. coli and other 

uropathogens though initially they were the 

drugs of choice for UTIs 

 

Nitrofurantoin and gentamicin could be used 

as therapeutic alternatives in uncomplicated 

cases of paediatric UTI and piperacillin-

tazobactam in those with severe UTI. 

 

This study along with previous studies 

indicate the need for periodic monitoring of 

uropathogens and development of protocols 

for the rational use of antibiotics 
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