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Objective:  To determine frequency of common 

bacteria causing urinary tract infection (UTI) among 

toilet-trained children and their antimicrobial 

susceptibility pattern. 

Methodology:  This descriptive cross sectional study 

was completed from October 2020 to March 2021 at 

pathology unit of Sahara Medical College, Narowal. It 

included 193 toilet-trained children with culture 

positive UTI. Demographic details like gender, age, 

residential area, and clinical findings along with 

isolated microorganism and antimicrobial sensitivity 

pattern were recorded. Mid-stream urinary samples 

were collected and sent to institutional laboratory for 

urine analysis, culture and antimicrobial sensitivity 

patterns. 

Results:  Out of 193 children, there were 108 (54%) 

female and 91 (47.2%) male. Mean age was 10.56 ± 

3.82 years (range 6 – 14). There were 107 (55.4%) 

children above 10 years of age and 122 (63.2%) 

belonged to rural areas. Most common bacteria 

isolated was E. coli in 155 (80.3%) cases. 

Antimicrobials having highest sensitivity against the 

causative bacteria include imipenem and meropenem 

189 (97.9%), piperacillin tazobactam 187 (96.9%), 

amikacin 185 (95.8%), fosfomycin 184 (95.3%), 

gentamycin 178 (92.2%) and sulzone 171 (88.6%). 

Conclusion:  E. Coli was the commonest bacteria 

causing UTI among toilet trained children. 

Antimicrobials with highest sensitivity against the 

causative organisms include imipenem, meropenem, 

piperacillin tazobactam, amikacin and fosfomycin. 

Keywords:  Urinary tract infection, gram-negative 

bacteria, E.coli, toilet-trained children. 

 
INTRODUCTION 
Urinary tract infection (UTI) is the second commonest 

bacterial infection among children.
1
 It is a second most 

common infection in children after upper respiratory 

tract infection.
2
 Male children are infected more than 

female children with ratio of 3-5:1. After attaining few 

years, female children are more affected than male with 

the ratio of 1:10.
3
 Most of the infected male children are 

uncircumcised. Volitional holding and bladder stasis 

during toilet training cause UTIs.
4
 According to a study 

about 4% male and 12% female children below 16 years 

of age get UTIs and recurrence of UTIs is also common 

among the children.
5
 Chronic UTI can lead to long term 

complications like pyelonephritis, and hypertension and 

ESRD in adults.
6
 

E. coli, Pseudomonas and Klebsiella are the commonest 

organisms causing UTIs. Gram negative flora of vagina 

and peri-urethral area also cause of UTIs.
7
 Antibiotic 

selection depend age, previous illness, previous drug 

and medical history, their antibiotic resistance chart as 

well as most common causative organisms and 

antibiotic sensitivity pattern.
8
 Multidrug resistance is 

described as resistance to two or more classes of 

antibiotics.
9
 It is very important to determine antibiotic 

sensitivity pattern before treating the infection.
10

 No 

such study has been done in the past in Pakistan, so this 

study was done to determine causative bacteria of UTI 

among toilet-trained children and their antibiotic 

susceptibility pattern. 
 

METHODOLOGY 
This observational descriptive study was conducted at 

pathology department of Sahara Medical College, 

Narowal from October 2020 to March 2021. Sample 

size was calculated using WHO sample size calculator. 

Patients were selected using consecutive sampling 

technique. Approval for study was taken from the 

institutional ethical review committee. Total 193 toilet-

trained children age 6-14 years with UTI confirmed on 

urine culture were enrolled. Those patients having 

multiple micro-organisms in urinary culture, having 

urological problems like urinary stones, vesicoureteric 

reflux, post-urethral valves and incontinence, mentally 

retarded patients, children with congenital genitourinary 

anomalies or those who lost follow-up, were excluded 

from the study. 
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Midstream urinary sample was collected and sent 

immediately to the institutional laboratory for urine 

examination, culture and antibiotic susceptibility. 

Urinary culture was considered positive when colony 

count was > 100,000/cmm of a single organism or it was 

> 10,000/cmm in symptomatic children with the 

complaint of fever, urinary incontinence, abdominal 

pain, vomiting or dysuria etc. Demographic data like 

gender, age, area of residence and their clinical findings, 

isolated organism on urinary culture and spectrum of 

antimicrobial susceptibility were recorded. 

Statistical Analysis: Data were analyzed using SPSS 

version 20. 

 

RESULTS 
There were 193 cases in this study including 91 (47%) 

male and 102 (52.8%) female cases. Mean age was 

10.21 ± 2.3 years. Most of the patients (63.2%) 

belonged to rural areas (Table 1). We found 184 

(95.3%) samples showed sensitivity to nitrofurantoin, 

189 (97.9%) to imipenem and 185 (95.8%) to amikacin, 

ciprofloxacin (34.2%), cefixime (48.7%) to fosfomycin, 

171 (88.6%) to sulzone, 163(84.4%) to and meropenem,

187 (96.9%) to piperacillin tazobactam Low sensitivity 

was shown by amoxicillin (29%), and ofloxacin (30%) 

(Fig. 1). 

Micro-organisms isolated from urine samples were E. 

coli in 155 (80.3%) samples, Klebsiella pneumonia in 

26 (13.4%), Enterobacter in 07 (3.6%), Enterococcus in 

02 (1.04%) and Proteus mirabilis in 03 (1.5%) samples 

(Fig. 2). Low sensitivity was shown by amoxicillin 

(29%), and ofloxacin (30%). 

 
Table 1: Demographic characteristics of the patients 

(n = 193). 

Patients’ Characteristics N (%) 

Gender 
Male 91 (47.2%) 

Female 102 (52.8%) 

Age (Years) 
<10 86 (44.6%) 

≥10 107 (55.4%) 

Residential Area 
Rural 122 (63.2%) 

Urban 71 (36.8%) 
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Fig. 1: Antibiotic sensitivity pattern against Gram-negative rods (n = 193). 
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Fig. 2: Frequency of gram-negative bacteria isolated from 

urine samples (n = 193). 

 
DISCUSSION 
Long term complications of UTIs among pediatric 

population include pyelonephritis, sepsis, renal injury 

and antibiotic resistance due to frequent use of 

antimicrobials.
11

 Female children are more prone to 

acquire UTIs than male children due to short urethra 

size in females.
12

 

In our study, 52.8% female children were affected as 

compared to 47.2% male children.
 
A study found E. coli 

to be the most common organism causing UTIs 

followed by Pseudomonas and Gram-negative bacteria 

were most sensitive to ciprofloxacin (70%), Norfloxacin 

(63.4%) and ceftriaxone (60%).
13

 Leung et al also found 

E.coli was the most common pathogen causing UTI in 

80% – 90% children.
14

 In our study E. coli was found in 

80.3% cases.
 

Nitrofurantoin (80.9%), Gentamycin 

(77.9%) and amikacin (65.3%) had highest sensitivity 

against E. coli causing UTI.
15

 

In this study, ciprofloxacin showed low sensitivity 

(34.2%) against gram-negative rods. Fluoroquinolones 

are still considered superior to amoxiccilin clavulanate 

due to its pharmacokinetics. Our findings were totally 

different from another study reporting 100% sensitivity 

against gran negative bacteria causing UTIs.
16

 

Difference in results may be due to change in region. 

Ceftriaxone is another commonly used antibiotic which 

showed sensitivity of 50.8% in our study. However, 

increased resistance against ceftriaxone as 75% was 

reported from India
16

 and 71.4% in Saudi Arabia.
17

 

We found very good sensitivity of piperacilin 

tazobactam, imipenem, meropenem, amikacin, 

fosfomycin, gentamycin and nitrofurantoin. Zubair et al 

reported high sensitivity of imipenem (100%), 

piperacilin tazobactam (100%) and nitrofurantoin 

(93.2%) while low sensitivity reported for ceftriaxone 

(45.9%), ciprofloxacin (38.9%) and cefixime (37.35) 

against gram negative rods causing UTIs among 

children.
18

 Another study by Majeed et al reported high 

resistance of E. coli, against commonly used antibiotics 

like amoxicillin (83.4%), amoxiclave (66.4%), 

gentamycin (66.4%) and ceftriaxone (25%).
19

 

This is the first study in our region analyzing common 

organisms causing UTIs among toilet trained children 

and antibiotic susceptibility pattern against commonly 

used antibiotics. Results of his study give an idea of 

antibiotic susceptibility pattern of gram negative rods 

and help us to select suitable antibiotic for treating this 

infection in our region. 

 
CONCLUSION 
Escherichia coli was the most common organism among 

gram negative rods causing urinary tract infection in 

toilet trained children. Commonly used oral antibiotics 

among children like amoxicillin clavulanate, 

nitrofurantoin and fosfomycin showed very good 

sensitivity pattern against gram negative bacteria. 

 
 

Author Contributions: 

Conception and design: Saeeda Nabat ul Hassan, Khushbu Farva, Ghulam 
Asghar Bhutta. 

Collection and assembly of data: Sadia Zia. 

Analysis and interpretation of data: Usman Ali. 
Drafting of the article: Sadia Zia. 

Critical revision of article for important intellectual content:  Sadia Zia. 

Statistical expertise: Usman Ali. 
Final approval and guarantor of the article: Rabia Naseer Khan. 

Corresponding author email: Saeeda: doctor.saeeda@gmail.com 

Conflict of Interest: None declared. 
Rec. Date: Mar 30, 2021 Revision Rec. Date: Aug 28, 2021 Accept Date: 

November 1, 2021. 

 
REFERENCES 
1. Gupta K, Grigoryan L, Trautner B. Urinary tract 

infection. Ann Intern Med. 2017; 167: 49-64. 

2. Byron JK. Urinary tract infection. Veterinary Clinics: 

Small Anim Prac. 2019; 49: 211-5. 

3. Guclu E, Halis F, Kose E, Ogutlu A, Karabay O. Risk 

factors of multidrug-resistant bacteria in community-

acquired urinary tract infections. Afr Health Sci. 2021; 

21: 214-9. 

4. Finucane TE. Urinary tract infection-requiem for a 

heavyweight. J Am Geriatr Soc. 2017; 65: 1650-55. 

5. Zagajewska MA, Nowicki M. New markers of urinary 

tract infection. Clinica Chimica Acta. 2017; 471: 286-91. 

6. Santhoshkumar J, Kumar SV, Rajeshkumar S. Synthesis 

of zinc oxide nanoparticles using plant leaf extract 

against urinary tract infection pathogen. Resour Effi 

Tech. 2017; 3: 459-65. 

7. Napierała OM, Wasilewska A, Kuchar E. Urinary tract 

infection in children: Diagnosis, treatment, imaging–

Comparison of current guidelines. J Pediat Urol. 2017; 

13: 567-73. 



Microorganism causing urinary tract infection among children and their antimicrobial susceptibility patterns 

52 Rawal Medical Journal: Vol. 47, No. 1, Jan-Mar 2022 

8. Sihra N, Goodman A, Zakri R, Sahai A, Malde S. 

Nonantibiotic prevention and management of recurrent 

urinary tract infection. Nat Rev Urol. 2018; 15: 750-76. 

9. Chu CM, Lowder JL. Diagnosis and treatment of urinary 

tract infections across age Groups. Am J Obs Gynecol. 

2018; 219: 40-51. 

10. Hatton NE, Baumann CG, Fascione MA. Developments 

in Mannose-Based Treatments for Uropathogenic 

Escherichia coli-Induced Urinary Tract Infections. Chem 

Biochem. 2021; 22: 613-5. 

11. Parajuli NP, Maharjan P, Parajuli H, Joshi G, Paudel D, 

Sayami S, et al. High rates of multidrug resistance among 

uropathogenic Escherichia coli in children and analyses 

of ESBL producers from  Nepal. Antimicrob Resist Infect 

Control, 2017; 6: 1-7. 

12. Uwaezuoke SN, Ndu IK, Eze IC. The prevalence and risk 

of urinary tract infection in malnourished children: a 

systematic review and meta-analysis. BMC Pediatr. 2019; 

19: 1-20. 

13. Belete YDA, Woldeamanuel Y, Yihenew G, Gize A. 

Bacterial profile and antibiotic susceptibility pattern of 

urinary tract infection among children attending Felege 

Hiwot Referral Hospital, Bahir Dar, Northwest Ethiopia. 

Infect Drug Resist. 2019; 12: 357-5. 

14. Leung AK, Wong AH, Leung AA, Hon KL. Urinary tract

infection in children. Recent Pat Inflamm Allergy Drug 

Discov. 2019; 13: 2-18. 

15. Pouladfar G, Basiratnia M, Anvarinejad M, Abbasi P, 

Amirmoezi F, Zare S, et al. The antibiotic  susceptibility  

patterns  of  uropathogens  among  children  with  urinary  

tract infection in Shiraz. J Med. 2017; 96: 67-9. 

16. Singh S, Sahu C, Patel SS, Singh A, Yaduvanshi N. A 

Comparative in Vitro Sensitivity Study of “Ceftriaxone–

Sulbactam–EDTA” and Various Antibiotics against 

Gram-negative Bacterial Isolates from Intensive Care 

Unit. Ind J Critic Care Med. 2020; 24: 1213-7. 

17. Rehman MJ, Alrowaili M, Rauf AW, Eltom EH. 

Ceftriaxone Drug Utilization Evaluation (DUE) at Prince 

Abdulaziz Bin Moussae’ed Hospital, Arar Kingdom of 

Saudi Arabia. Sudan J Med Sci. 2019; 14: 266-75. 

18. Zubair KU, Shah AH, Fawwad A, Sabir R, Butt A. 

Frequency of urinary tract infection and antibiotic 

sensitivity of uropathogens in patients with diabetes. Pak 

J Med Sci. 2019; 35: 1664-9. 

19. Majeed HT, Aljanaby AA. Antibiotic susceptibility 

patterns and prevalence of some extended spectrum beta-

lactamases genes in gram-negative bacteria isolated from 

patients infected with urinary tract infections in Al-Najaf 

City, Iraq. Avicenna J Med Biotechnol. 2019; 11: 192-5. 

 


