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Background: Urinary tract infections (UTIs) are common and significant clinical condition in children. 
This study was conducted to determine the frequency of most common organisms causing urinary tract 
infections (UTI) and their sensitivity to various antibiotics in children admitted in a tertiary care health 
facility. Methods: In this retrospective study, 225 patients of both genders, aged 1–15 years and 
diagnosed as a case of UTI of any duration were included. Relevant data was collected from hospital 
electronic patients’ record section. The data was analysed using SPSS-16. Results: There were 38% 
male and 62% female patients in the study. Mean age of the patients was 6±1.26 years. Mean duration 
of symptoms was 3±2.21 days. Escherichia coli was found in 45%, Klebsiella pneumoniae in 20%, 
Staphylococcus aureus in 18%, Pseudomonas aeruginosa in 11%, Proteus mirabilis in 3%, and 
Enterococcus in 3% of patients. All organisms were sensitive to most of the commonly used 
antimicrobial agents. Conclusion: The most common organism causing UTIs in our setup was 
Escherichia coli, followed by Klebsiella pneumoniae, Staphylococcus aureus, Pseudomonas 
aeruginosa and Proteus mirabilis, and these pathogens were sensitive to Ceftriaxone, Amikacin, 
Tetracycline, Ciprofloxacin, Augmentin, Ceftazidime and Nitrofurantoin. Resistance to these 
antibioticd was low in our setup. 
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INTRODUCTION 
Urinary tract infection (UTI)  is a combination of 
upper (infection of kidneys known as pyelonephritis) 
and lowers (infection of urinary bladder known as 
cystitis) urinary tract.1 Urinary tract infection is 
defined as the growth of a single pathogen of ≥105 
colony forming units/ml of clean catch midstream 
urine.2 UTIs are among the very prevalent infections 
which are diagnosed in infants and children presenting 
in outpatient department or admitted in the ward.3 
Throughout the world nearly 150 million cases of 
UTIs are diagnosed each year4 and it causes about 6 
billion US dollar cost yearly to the world economy.5 

UTIs are a specially common infections in 
infant and children throughout world6,7 but its 
frequency, sign and symptoms and the etiologic agents 
can varies depending upon the age and sex of the 
patients.8 Urinary tract infections are usually 
asymptomatic. In young infants, symptoms include 
fever, vomiting, lethargy, nausea, decreased feeding 
and decreased urinary output.9 in neonates the sign and 
symptoms of UTIs can be very non-specific as 
compared to other age groups.10 The collective 
incidence of UTI shown by studies in children of up to 
6 years of age is 3–7% in girls while its 1–2% in boys.9 

According to the previous studies the 
commonest pathogen is Escherichia coli (E. coli), 
which is responsible for approximately 85% of UTIs.11 

According to one study, E. coli was the most common 
pathogen responsible for urinary tract infections 
(74.6%), followed by Klebsiella spp. (11.7%)12, 
Staphylococcus saprophyticus (6.4%), and Proteus 
mirabilis (7.02%).13 A retrospective analysis showed 
Citrobacter isolates were found to be third most 
common organism causing UTI.14 

E. coli is the most common pathogens 
causing UTIs throughout childhood from day 1 to 16 
years age group followed by Klebsiella and 
Pseudomonas aeroginosa.12 Results of a study on 
antimicrobial susceptibility analysis of E. coli, to 
commonly used antibiotics as the most common cause 
of UTI, showed amikacin sensitivity in 97.8% of cases, 
gentamicin in 97%, ciprofloxacin 94%, nitrofurantoin 
87.1%, nalidixic acid 93.7%, trimethoprim-
sulfamethoxazole 48.2%, cephalexin 76%, and 
ampicillin in 6.9% cases.13 However, there are several 
recent studies which suggest that there is an emerging 
pattern of resistance toward the empirical 
antibiotics15,16 particularly to ampicillin17,18. 

This study aimed at finding out bacterial 
etiologic agents responsible for urinary tract infection 
and assessing their pattern of in vitro susceptibility to 
most commonly used antimicrobial agents. 

MATERIAL AND METHODS 
This was a retrospective study conducted at Paediatric 
Department of King Abdullah Teaching Hospital 
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Mansehra from 15 June to 15 August 2019 after 
approval from Hospital Ethical Committee. Sample size 
with WHO sample size calculator came out to be 225 
patients. Non-probability convenience sampling method 
was used for sample collection. Patients from both 
genders with age range 1–15 years, and diagnosed cases 
of urinary tract infection of any duration were included in 
this study. Patients aged more than 15 years, or having 
renal stones on ultrasonography were excluded. Relevant 
data was collected from hospital electronic patients’ 
record section. The results were recorded on a proforma. 

Data was analysed on SPSS-16. Mean±SD 
was calculated for age, duration, and type of urinary 
tract infection. Frequency and percentage were 
computed for qualitative variables like gender, identified 
organisms and antibiotics sensitivity. 

RESULTS 
In 225 patients 79 (35%) children were aged 1–5 years, 
108 (48%) were 6–10 years, and 38 (17%) children 

were 11–15 years old. Mean age was 6±1.26 years. Out 
of 225 children, 85 (38%) were male and 140 (62%) 
were female. Duration of symptoms among 255 patients 
showed that 72 (32%) children had symptoms for 2 day, 
90 (40%) had symptoms for 3 days and 63 (28%) 
children had symptoms for 4 days. Mean duration of 
symptoms was 3±2.21 days. Percentages of common 
microorganisms causing UTI in children is given in 
Table-1. The antibiotic sensitivity of these common 
uropathogens is shown in Table-2. 

Table-1: Frequencies and percentages of common 
bacteria causing UTIs 

Common Bacteria Frequency Percentage 
Escherichia coli 101 45 
Klebsiella pneumoniae 45 20 
Staphylococcus epidermidis 40 18 
Pseudomonas aeruginosa 25 11 
Proteus mirabilis 7 3 
Enterococcus 7 3 
Total 225 100 

Table-2: Antibiotic sensitivity of isolated pathogens causing UTIs [n (%)] 
Antibiotics Organism 

Identified 
Sensitivity/
Resistance Ceftriaxone Amikacin Tetracycline Ciprofloxacin Augmentin Ceftazidime Nitrofurantoin 

S 91 (90) 86 (85.1) 89 (88.1) 83 (82.1) 89 (88.1) 84 (83.1) 85 (84.1) E. coli 
(n=101) R 10 (9.9) 15 (14.8) 12 (11.8) 18 (17.8) 12 (11.8) 17 (16.8) 16 (15.8) 

S 33 (82.5)) 32 (80) 33 (82.5) 34 (85) 31 (77.5) 23 (57.5) 34 (85) Staphylococcus 
(n=40) R 7 (17.5) 8 (20) 7 (17.5) 6 (15) 9 (22.5) 7 (17.5) 6 (15) 

S 20 (80) 21 (84) 20 (8) 22 (88) 23 (92) 22 (88) 21 (84) Pseudomonas 
(n=25) R 5 (20) 4 (16) 5 (20) 3 (12) 2 (8) 3 (12) 4 (16) 

S 40 (89) 41 (91) 40 (89) 39 (87) 41 (91) 40 (89) 41 (91) Klebsiella 
(n=45) R 5 (11) 4 (9) 5 (11) 6 (13) 4 (9) 5 (11) 4 (9) 

S 5 (71) 5 (71) 5 (71) 4 (57) 5 (71) 6 (86) 4 (57) Proteus 
(n=7) R 2 (28) 2 (28) 2 (28) 3 (42) 2 (28) 1 (14) 3 (42) 

S 5 (71) 5 (71) 5 (71) 4 (57) 5 (71) 6 (86) 4 (57) Enterococcus 
(n=7) R 2 (28) 2 (28) 2 (28) 3 (43) 2 (28) 1 (14) 3 (43) 

 

DISCUSSION 
In children, UTIs are a significant cause of morbidity 
and mortality. UTI is a combination of upper 
(infection of kidneys known as pyelonephritis) and 
lower (infection of urinary bladder known as cystitis) 
urinary tract.1 Urinary tract infection is amongst the 
most common bacterial infection of childhood. 
Urinary tract infections are usually asymptomatic. 
Normally UTIs occur at a relatively higher frequency 
in girls than in boy. The estimated incidence of UTI 
in children by 6 years of age is 3–7% in girls and 1–
2% in boys.9 

In a study in Iran, E. coli was shown to be 
the most common cause of UTIs while  Klebsiella, 
was the second most common cause which goes in 
agreement with our study. The reason behind E Coli 
being the commonest organism causing UTI in 
children may be due to faecal contamination in 
children which leads to E Coli UTI.19 In a study by 
Pouladfar et al, E. coli was the most (51.5%) 
commonly reported uropathogens causing UTI 

followed by Klebsiella (16.8%) and Enterococcus 
spp. (9.9%).20 

In a study in Nepal, E. coli was stated to be 
the commonest of uropathogens (53%) causing UTIs 
in children, while other bacteria were Enterococcus 
faecalis (22%), Klebsiella pneumoniae (7%) and 
Staphylococcus aureus (7%).21 In this same study E. 
coli was extremely resistant to ampicillin, ceftriaxone 
and ofloxacin. Amikacin and nitrofurantoin were the 
maximally effective drugs for gram-negative rods 
while linezolid and vancomycin were active against 
gram-positive cocci.21 

In a Malaysian study22, E. coli was the 
leading (41.6%) pathogen, followed by Klebsiella 
spp. (21.2%), and Enterococcus spp. (11.0%). In that 
study E. coli was extremely resistant to ampicillin but 
sensitive to cefuroxime and gentamicin. Klebsiella 
spp. and Enterococcus spp. were also resistant to 
ampicillin. The difference between the results of this 
study and our study may be due to difference in ages 
of study populations or ethnic differences.  
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In a study by Sidra tul Muntaha et al23, E. 
coli was the most common pathogen (72.26%) while 
Klebsiella pneumoniae (14.84%) was the second 
most common organism followed by Staphylococcus 
saprophyticus (10.32%); in 2.58% cases others 
pathogens were detected. All these uropathogens 
were sensitive to amoxicillin-clavulanic acid and 
trimethoprim-sulfamethoxazole. Mirsoleymani et al24 
in Iran revealed a high E. coli resistance rate to 
antibiotics which is contrary to our study.24 

CONCLUSION 
The most common organism causing UTIs in our 
setup was Escherichia coli, followed by Klebsiella 
pneumoniae, Staphylococcus aureus, Pseudomonas 
aeruginosa, and Proteus mirabilis. These pathogens 
were mostly sensitive to ceftriaxone, amikacin, 
tetracycline, ciprofloxacin, augmentin, ceftazidime 
and nitrofurantoin. 

REFERENCES 
1. Long B, Koyfman A, April MD. Urine cultures in pyelonephritis: 

An overstated requirement. Ann Emerg Med 2019;74(4):598–9. 
2. Kaufman J, Temple-Smith M, Sanci L. Urinary tract infections in 

children: an overview of diagnosis and management. BMJ 
Paediatrics Open 2019;3(1)e000487. 

3. Habyarimana T, Murenzi D, Musoni E, Yadufashije C, Niyonzima 
FN. Bacteriological profile and antimicrobial susceptibility patterns 
of bloodstream infection at Kigali University Teaching Hospital. 
Infect Drug Resist 2021;14:699–707. 

4. Sweileh WM, Al-Jabi SW, Zyoud SH, Sawalha AF, Abu-Taha 
AS. Global research output in antimicrobial resistance among 
uropathogens: A bibliometric analysis (2002–2016). J Glob 
Antimicrob Rresist 2018;13:104–14. 

5. Kubone PZ, Mlisana KP, Govinden U, Abia ALK, Essack SY. 
Antibiotic susceptibility and molecular characterization of 
uropathogenic Escherichia coli associated with community-
acquired urinary tract infections in urban and rural settings in 
South Africa. Trop Med Infect Dis 2020;5(4):176. 

6. Poletto E, Zanetto L, Velasco R, Da Dalt L, Bressan S. Bacterial 
meningitis in febrile young infants acutely assessed for presumed 
urinary tract infection: a systematic review. Eur J Pediatr 
2019;178(10):1577–87. 

7. Sarvis AB, Sarvis RC, Schnadower D, Chamberlain JM, 
Mathison DJ. Admit versus discharge –A cost analysis of infants 
29 to 60 days old with febrile urinary tract infection at low risk 
for bacteremia. Acad Pediatr 2019;19(2):209–15. 

8. Song JY, Yoo S, Lim TJ, Byun JH, Jo KJ, Kim HY, et al. 
Ampicillin‐sulbactam monotherapy in infants with febrile urinary 
tract infections. Pediatr Int 2021;63(4):430–5. 

9. Habib S. Highlights for management of a child with a urinary 

tract infection. Int J Pediatr 2012;2012: 943653. 
10. Rahman AJ, Naz F, Ashraf S. Significance of pyuria in the 

diagnosis of urinary tract infections in neonates. J Pak Med 
Assoc 2011;61:70–3. 

11. Hojati Z, Zamanzad B, Hashemzadeh M, Molaie R, Gholipour 
A. The FimH gene in uropathogenic Escherichia coli strains 
isolated from patients with urinary tract infection. Jundishapur J 
Microbiol 2015;8(2):e17520. 

12. Balighian E, Burke M. Urinary tract infections in children. 
Pediatr Rev 2018;39(1):3–12. 

13. Patel HB, Soni ST, Bhagyalaxmi A, Patel NM. Causative agents 
of urinary tract infections and their antimicrobial susceptibility 
patterns at a referral center in Western India: An audit to help 
clinicians prevent antibiotic misuse. J Family Med Prim Care 
2019;8(1):154–9. 

14. Gajdács M, Urbán E. Resistance trends and epidemiology of 
citrobacter-enterobacter-serratia in urinary tract infections of 
inpatients and outpatients (RECESUTI): a 10-year survey. 
Medicina (Kaunas) 2019;55(6):285. 

15. Esposito S, Maglietta G, Costanzo MD, Ceccoli M, Vergine G, 
Scola CL, et al. Retrospective 8-year study on the antibiotic 
resistance of uropathogens in children hospitalised for urinary 
tract infection in the Emilia-Romagna Region, Italy. Antibiotics 
(Basel) 2021;10(10):1207. 

16. Singh NP, Choudhury DD, Gupta K, Rai S, Batra P, Manchanda 
V, et al. Predictors for gut colonization of carbapenem-resistant 
Enterobacteriaceae in neonates in a neonatal intensive care unit. 
Am J Infect Control 2018;46(6):e31–5. 

17. Sorsa A, Früh J, Stötter L, Abdissa S. Blood culture result profile 
and antimicrobial resistance pattern: a report from neonatal 
intensive care unit (NICU), Asella teaching and referral hospital, 
Asella, south East Ethiopia. Antimicrob Resist Infect Control 
2019;8:42. 

18. Imtiaz S, Lehrasab W, Aslam S. Bacterial pathogens in pediatric 
urinary tract infections: A surveillance study. Ann Pak Inst Med 
Sci 2018;14(3):231–4. 

19. Mirsoleymani SR, Salimi M, Shareghi Brojeni M, Ranjbar M, 
Mehtarpoor M. Bacterial pathogens and antimicrobial resistance 
patterns in pediatric urinary tract infections: a four-year 
surveillance study (2009–2012). Int J Pediatr 2014;2014:126142. 

20. Pouladfar G, Basiratnia M, Anvarinejad M, Abbasi P, 
Amirmoezi F, Zare S. The antibiotic susceptibility patterns of 
uropathogens among children with urinary tract infection in 
Shiraz. Medicine (Baltimore) 2017;96(37):e7834. 

21. Shrestha LB, Baral R, Poudel P, Khanal B. Clinical, etiological 
and antimicrobial susceptibility profile of pediatric urinary tract 
infections in a tertiary care hospital of Nepal. BMC Pediatrics 
2019;19:36. 

22. Noor Safina MN,  Nor Azizah A, Mohammad AR, Faisal MF, 
Mohamad Ikhsan S, Hafizah Z, et al. Bacterial pathogens and 
antibiotic resistance patterns in children with urinary tract 
infection in a Malaysian tertiary hospital. Med J Malays 
2015;70:153–7. 

23. Muntaha ST, Ismail M, Hassan F. Causative organisms and their 
sensitivity pattern of urinary tract infection in children. J Islamic 
Int Med Coll 2016;11:145–8. 

Address for Correspondence: 
Dr. Hamayun Anwar, Assistant Professor Department of Paediatrics, Frontier Medical College, Abbottabad, Pakistan. 
Cell: +92-333-9401832 
Email: hamayun.anwar@yahoo.com 

Received: 24 Jun 2021  Reviewed: 5 Feb 2022  Accepted: 14 Feb 2022 
Contribution of Authors: 
MAK: Abstract and Introduction 
HA: Idea of Project and data collection 
BB: Proof reading 

AF: Data analysis 
MS: Discussion 
ST: Methodology

Conflict of Interest: No conflict of interest declared 
Funding Disclosure: None 

http://www.pps.org.pk/PJP/18-1/Khalily.pdf
mailto:hamayun.anwar@yahoo.com

