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A B S T R A C T  

Objective: To determine the distribution of microorganisms causing urinary tract 

infections in children. 

Study design: Descriptive cross sectional study 

Place and Duration of study:  Study was conducted from October 2015 to April 2016 at 

Pediatric Department, Combined Military Hospital Multan. 

Patients and Methods: One hundred and fifty one Children between age groups >28 

days to 12 years of both gender with UTI were included in the study. Urinary tract 

infection was diagnosed on the basis of a positive urine culture report. Among positive 

urine culture results, the frequency of different microorganisms was calculated. Data was 

analyzed using SPSS version 20. Descriptive statistics were used to calculate qualitative 

and quantitative variables. Qualitative variables like gender, microorganisms were 

measured as frequencies and percentages. A quantitative variable like age was measured 

as mean and standard deviation.   

Results: Age range in this study was from > 28days to 12 years with a mean age of 

4.149 ± 2.92 years. 38 (25.2%),64 (42.4%),49 (32.5) patients were from age group 

29 days to 1 year, >1 year to 5 years and >5 years to 12 years respectively. Out of 

151, 58 (38.4%) patients were males and 93 (61.6%) females. E. coli was seen in 106 

(70.2%) patients. Klebsiella was seen in 22 (14.6%) patients. Proteus was seen in 15 

(9.9%). 

Conclusion: Frequency of microorganisms causing urinary tract in children in this study 

was not significantly different from that of other developing and developed countries. 

Keywords: Urinary tract infection, Children, Microorganism. 

Introduction  

Urinary tract infection (UTI) is one of the most common medical 

conditions affecting millions of children every year. Because of 

advanced immunization for many bacterial infections, the urinary 

tract is currently the most frequent site of the occult and 

serious bacterial infections in children.
1 

Prevalence rates of UTI in children vary by age, gender, race, 

and circumcision status. Uncircumcised male infants less than 3 

months of age and females less than 12 months of age had the 

highest prevalence of UTI. Among infants presenting with fever, 

the overall prevalence of UTI is 7.0%. The pooled prevalence 

rates of febrile UTIs in females aged 0-3 months, 3-6 months, 

6-12 months, and >12 months was 7.5%, 5.7%, 8.3%, and 

2.1% respectively. Among febrile male infants less than 3 

months of age, 2.4% of circumcised males and 20.1% of 

uncircumcised males had a UTI. Among older children (<19 

years) with urinary symptoms, the pooled prevalence of UTI was 

found to be 7.8%.
2
 The cumulative incidence in the first 6 years 

of life is 7% in girls and 2% in boys.
3 

Febrile urinary tract 

infections have the highest incidence during the first year of life 

in both sexes.
4 

In the evaluation of febrile infants with no recognizable source of 

infection, occult bacteremia is a major concern for clinicians. 

The urinary tract is now being considered as the most frequent 

site of the occult and serious bacterial infections after the 

introduction of effective vaccines against Haemophilus influenzae 

type b and Streptococcus pneumoniae. Diagnosis of urinary 

tract infections in children is sometimes delayed because of non-

specific clinical presentation and difficulty in obtaining reliable 
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urine specimens for culture. For the collection of proper 

specimens in children, one has to use invasive methods like 

urethral catheterization or suprapubic aspiration. Subsequently, 

there is a delay in the institution of appropriate treatment for 

UTI resulting in various complications like pyelonephritis and 

renal failure.
1 

Studies conducted to determine the etiology of urinary tract 

infection in children showed that Escherichia coli was the most 

common uropathogen.
5 

In a recent study,
 
the most frequently 

cultured pathogens included Escherichia coli (72.7%) and 

Klebsiella (8.3%).
6
Local data showed E. coli to be the most 

common organism isolated (71%), followed by Klebsiella (13%) 

and Proteus (11%).
7 

Urinary tract infection (UTI) is of great clinical importance owing 

to considerably high morbidity and mortality rates among 

children. Urinary tract infection is a frequently occurring clinical 

problem in childhood and generally presents with non- specific 

symptoms. It can lead to complications like renal scarring, 

arterial hypertension and end stage renal disease. The rationale 

of doing the study is to facilitate the understanding of causative 

microorganisms in different age groups and genders. It can help 

in timely diagnosis and proper management, thus preventing 

long term morbidity.
 

Methodology 
This descriptive cross sectional study was conducted in the 

Pediatrics Department Combined Military Hospital Multan 

(CMH) in collaboration with the department of pathology from 

October 2015 to April 2016. Sample size was calculated using 

WHO sample size calculator with a confidence level of 95 % and 

absolute precision (margin of error) of 5%. The anticipated 

population proportion was 11% as reported by a study 

conducted in Abbottabad.
7
 The total sample size was n= 151. 

Patients were selected through non probability consecutive 

sampling. 

Children both male and female between age groups >28 days 

to 12 years with UTI were included in the study. Children with 

primary immunodeficiency, lymphoproliferative disorders or 

treated with steroids and chemotherapy were excluded. 

After taking verbal consent from parents, the patients from the 

pediatric department CMH Multan (both outdoor and indoor) 

fulfilling the inclusion criteria after complete history and 

examination were included in the study. Urine samples were 

collected with a clean catch technique or catheterization 

whichever was appropriate according to the age of the child. 

Samples were sent to Pathology Laboratory CMH Multan and 

microorganism growth was assessed on the basis of colony 

morphology, count and Gram staining. Organisms were identified 

by API.20e (Biomerienx).  

Among positive urine culture results, the frequency of different 

microorganisms was calculated. Data was analyzed using SPSS 

version 20. Descriptive statistics was used to calculate 

qualitative and quantitative variables. Qualitative variables like 

gender, microorganisms were measured as frequencies and 

percentages. A quantitative variable like age was measured as 

mean and standard deviation. Effect modifiers like age, gender 

were controlled by stratification. 

Results  
Age range in this study was from > 28days to 12 years 

with a mean age of 4.149 ± 2.92 years. 38 (25.2%),64 

(42.4%),49 (32.5) patients were from age group 29 

days to 1 year, >1 year to 5 years and >5 years to 12 

years respectively as shown in Table -I. Out of 151, 58 

(38.4%)  patients were males and 93 (61.6%)  females.  

E.coli was seen in 106 (70.2%) patients. Klebsiella was seen in 

22 (14.6%) patients. Proteus was seen in 15 (9.9%). 

In age group 29 days to 1 year, 27(71%) had E-coli, 4 (10.5%) 

had Klebsiella and 5 (13.2%) had Proteus species as the 

causative organism of UTI. In age group >1 year to 5 years, 48 

(75%) had E-coli, 5 (7.8%) had Klebsiella and 6 (9.4%%) had 

Proteus species as the causative organism of UTI. In age group 

>5 years, 31(63.3%) had E-coli, 5 (7.8%) had Klebsiella and 6 

(9.4%%) had Proteus species as the causative organism of UTI. 

Among 93 female subjects with UTI, 66 (71%), 13 (14%) and 

9 (9.7%) had E-coli, Klebsiella and Proteus as causative 

organisms respectively. Among male subjects, 40 (69%), 9 

(15.5%) and 6 (10.3%) had E-coli, Klebsiella and Proteus as 

causative organisms respectively.  

Table- II: Stratification of E.coli with respect to age 
groups. 

 E.coli 
 

p-value Age Yes No 

1 29 days to 1 

year 

27 

(71.1%) 

11 

(28.9%) 
0.398 

2 >1 year to 

5 years 

48 

(75%) 

16 

(25%) 

Table- I: Percentage of patients according to Age 
distribution (n=151) 

Age Groups Patients %age 

29 days to I year 38 25.2% 

>1 year to 5 year 64 42.4% 

> 5 year 49 32.5% 

Total 151 100% 
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3 >5 years 31 

(63.3%) 

18 

(36.7%) 

Total 106 
(70.2%) 

45 
(29.8%) 

 

                

Table III: Stratification of E.coli with respect to gender 

 E.coli  
p-value Gender Yes No 

1 Female 66(71%) 27(27%) 

0.794 
2 Male 40(69%) 18(31%) 

Total 106 
(70.2%) 

45 
(29.8%) 

 

Discussion 
The current study showed E.coli was seen in 106 (70.2%) 

patients, Klebsiella was seen in 22 (14.6%) patients, Proteus 

was seen in 15 (9.9%) patients, which makes E. coli the most 

common organism causing UTI in children followed by Klebsiella. 

The age group affected the most was from 1 year to 5 years 

(42.4%). 

These findings are in agreement with most of past studies 
8-12 

over the subject.  It is already known that UTI incidence in boys 

exceeds that of girls in the first few months of life; however, 

this sex-related dominancy would change toward girls by end of 

first year and there-after.
13,14

 Based on epidemiological data on 

neonatal UTI, this boys-to-girls incidence ratio estimated as 2 to 

1.
14 

Current study 61.6% frequency of UTI among girls comes 

to a girls-to-boys ratio of 1.60, which is compatible with a fore-

seeable higher incidence of UTI in girls after 1 year age.
15

  

My study results are compatible with a recent study,
 
in which

 

the most frequently cultured pathogens included Escherichia coli 

(72.7%) and Klebsiella (8.3%).
6 
Local data showed E. coli to be 

the most common organism isolated (71%), followed by 

Klebsiella (13%) and Proteus (11%).
7  

Our results are also compatible with various international 

studies. One of the studies carried out in Taiwan showed E. coli 

as most common organism causing UTI in children (81%) 

followed by Klebsiella pneumonia (6.5%).
16

 On an overview of 

previous studies, E. coli has been reported as the leading 

uropathogen in neonates with UTI with various relative 

frequencies: 80.5% in Qazvin,
17

 76.5% in Tehran,
18 

76.3% in 

Tehran,
19

 50% in Kashan,
20

 and 50% in Uromia.
21

  

Our study did not include the neonatal age group. In comparison 

to other age groups, continuous assessment of uropathogen 

epidemiology in the neonatal period is of profound significance, 

as UTI is hard to diagnose at this age group and could 

potentially lead to systemic infection leaving potential life 

threatening and long term sequel. Moreover, this would enable 

clinicians to choose an empirical therapy regimen that is most 

clinically and epidemiologically ideal till further microbiologic 

results are available. Furthermore, it is an accepted practice 

that neonatal divisions take into account the prevailing antibiotic 

sensitivities of local bacterial isolates before opting an empirical 

regimen.
22

 Having said all these, to our knowledge, this is an 

area which has least been under the attention of neonatal 

divisions across the country.  

Our results only included the frequencies and age/gender-based 

stratification of three most commonly cultured bacterial 

organisms. So, another extensive study must be carried out to 

include the other organisms like Enterococcus, Staphylococcus 

saprophyticus, staphylococcus epidermidis candida, etc. The 

study is deficient in providing the data about the sensitivity of 

cultured organisms to various antibiotics. Recently observed 

resistance patterns towards antibiotics commonly being used in 

empirical therapy of neonates with UTI and or sepsis, namely 

ampicillin along with aminoglycoside or a third-generation 

cephalosporin, have raised concern over the efficacy of current 

treatment protocols and even the need for changes in present 

regimens. Resistance towards ampicillin has been reported by 

many studies. However, there are few studies assessing the 

susceptibility pattern of UTI organisms towards a wide 

spectrum of antibiotics.
22-24

   

Conclusion 
Frequency of microorganisms causing urinary tract in children in 

this study was not significantly different from that of other 

developing and developed countries, however it will help us a lot 

in speedy diagnosis and empirical treatment of our pediatrics 

patients with UTI. Emphasis also required in parental counseling 

on preventive measures like behavioral modification and 

management of predisposing factors. 

References  
1. Subcommittee on Urinary Tract Infection, Steering 

Committee on Quality Improvement and Management, 
Roberts KB. Urinary tract infection: clinical practice 
guideline for diagnosis and management of the initial UTI 
in febrile infants and children 2 to 24 months. Pediatrics 
2011;128(3):595-601.  

2. Shaikh N, Morone NE, Bost JE, Farrell MH.  Prevalence 
of urinary tract infection in childhood: a meta-analysis. 
Pediatr Infect Dis J. 2008;27(4):302-8.  

3. Edlin RS, Shapiro DJ, Hersh AL, Copp H.Antibiotic 
Resistance Patterns of Outpatient Pediatric Urinary Tract 
Infections. J Urol. 2013; 190(1): 222–227.  



Annals of PIMS                     ISSN:1815-2287 

 

 Ann. Pak. Inst. Med. Sci. 2018                            234 

4. Montini G, Tullus K, Hewitt I. Febrile urinary tract 
infections in children. N Engl J Med. 2011; 365 (3):239-
250 

5. Saperston KN, Shapiro DJ, Hersh AL, Copp H. 
Comparison of Inpatient Versus Outpatient Resistance 
Patterns of Pediatric Urinary Tract Infection. J Urol. 2014; 
191:1608- 1613. 

6. Catalina VE, Lina MSH, Ana KS, Carolina OG, Luisa RR, 
Ana MB, et al. Resistance profile for pathogens causing 
urinary tract infection in a pediatric population, and 
antibiotic treatment response at a University Hospital, 
2010-2011. Colomb Med (Cali). 2014; 45(1):39–44. 

7. Qureshi AM. Organisms causing urinary tract infections in 
pediatric patients at Ayub Teaching Hospital Abbottabad. 
J Ayub Med Coll Abbottabad. 2005; 17(1):72-4. 

8. Tebruegge M, Pantazidou A, Clifford V, Gonis G, Ritz N, 
Connell T, et al. The age related risk of co-existing 
meningitis in children with urinary tract infection. PLoS 
One. 2011;6(11):e26576.  

9. Chen HT, Jeng MJ, Soong WJ, Yang CF, Tsao PC, Lee 
YS, et al. Hyperbilirubinemia with urinary tract infection in 
infants younger than eight weeks old. J Chin Med Assoc. 
2011;74(4):159-63. 

10. Zorc JJ, Levine DA, Platt SL, Dayan PS, Macias CG, Krief 
W, et al. Clinical and Demo-graphic Factors Associated 
With Urinary Tract Infection in Young Febrile Infants. 
Pediatrics. 2005,116;644-8. 

11. Shaw KN, McGowan KL, Gorelick MH, Schwartz SJ. 
Screening for Urinary Tract Infection in Infants in the 
Emergency Department: Which Test Is Best? Pediatrics. 
1998;101(6):1-5. 

12. Feld LG, Greenfield SP, Ogra PL. Urinary Tract Infections 
in Infants and Children. Pediatr Rev. 1989;11;71-77.  

13. Schnadower D, Kuppermann N, Macias CG, Freedman 
SB, Baskin MN, Ishimine P, et al. Febrile infants with 
urinary tract infections at very low risk for adverse events 
and bacteremia. Pediatrics. 2010;126(6):1074-83.  

14. Edwards MS. Postnatal Bacterial Infections. In: Fanaroff 
and Martin’s neonatal-perinatal medicine: diseases of the 

fetus and infant. Eds, Martin RJ, Fanaroff AA, Walsh MC. 
9th ed. Mosby, USA; 2011. p. 816.  

15. 15. Mohanna MA1, Raja’a YA. Frequency and treatment 
of urinary tract infection in children subjected to urine 
culture, in Sana’a, Yemen. J Ayub Med Coll Abbottabad. 
2005; 17(2): 20-2. 

16. Ttseng MH, Lo WT,Lin WJ, Teng CS, Chu ML, Wang CC. 
Changing Trend in antimicrobial resistance of pediatric 
uropathogens in Taiwan. Pediatr Int. 2008 Dec;50(6):797-
800. 

17. Mahyar A, Ayazi P, Hosseini S, Daneshi-Khohan MM. 
Comparison of clinical and para-clinical findings in urinary 
tract infection of neonates and infants. Pediatr Res. 
2011;70;766.  

18. Khalesi N, Sharaky T, Haghighe M. Prevalence of urinary 
tract infection in neonates with prolonged jaundice 
referred to Aliasghar Hos-pital in Zahedan. J Qazvin Univ 
Med Sci. 2005;11(3):14-18.  

19. Taheri PA, Navabi B, Shariat M. Neonatal urinary tract 
infection: clinical response to empirical therapy versus in 
vitro susceptibil-ity at Bahrami Children’s Hospital- 
neonatal ward: 2001-2010. Acta Medica Iranica. 
2005;50(5):348-52. 

20. Movahedian AH, Mosayebi Z, Moniri R. Urinary tract 
infections in hospitalized new-borns in Beheshti hospital, 
Iran: a retrospec-tive study. J Infect Dis Antimicrob 
Agents. 2007;24:7-11. 

21. Pashapour N, Nikibahksh AA, Golmohammadlou S. 
Urinary tract infection in term neonates with prolonged 
jaundice. Urol J. 2007;4:91-4. 

22. Hall MA, Wain S, Pallett A, Faust SN. Empirical antibiotics 
for suspected early neo-natal sepsis. Arch Dis Child Fetal 
Neonatal. 2012;97(1):F75.  

23. Muller-Pebody B, Johnson AP, Heath PT, Gilbert RE, 
Henderson KL, Sharland M, et al. Empirical treatment of 
neonatal sepsis: are current guidelines adequate? Arch 
Dis Child Fetal Neonatal. 2011;96:F4-F8.  

24. Isaacs D. Empirical antibiotics for suspected early 
neonatal sepsis. Arch Dis Child Fetal Neonatal. 
2012;97:F75-F76.  

 
 


