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Abstract                                                                                                                                                

Background: Urinary tract infections (UTIs) involve the urinary tract and are common in 

children and caused by microorganisms invading the urinary tract.                                  

Objective: To study the microbial association of uncomplicated urinary tract infection in 

Sudanese children.                                                                                                                                           

Materials and methods: Urine samples were collected from children aged one day to 12 

years. Isolation, identification, and sensitivity tests were performed as per standard, 

conventional, microbiological methods.                                                                                                                                           

Results: A total of 100 urine samples were investigated. Significant microbial growth was detected 

among 34 children (34 %). Bacteriuria was found among 22 boys (64.7%) and 12 girls (35.3%). The 

highest frequency rate of infection (53%) was found in the age group 1-12 years. The organisms 

isolated were Escherichia coli (35.3%), Staphylococcus aureus (26.5%), Klebsiella pneumoniae 

(20.6%), and Candida albicans (17.6%). Bacterial pathogens isolated were found highly sensitive 

(84.2%) to gentamicin and nalidixic acid.                                                                                                                                              

Conclusion: Escherichia coli was the main causative agent of UTI in children. The 

organisms isolated were highly sensitive to nalidixic acid and gentamicin; and least sensitive to 

co-trimoxazole and co-amoxiclav. 
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Introduction     

UTI is a general term referring to infection anywhere along the urinary tract from the urethral 

meatus to the kidneys. In United State of America urinary tract infections (UTIs) account for 

more than 8 million office visits per year and as many as 1,00,000  hospitalization. Although 

UTIs are thought to be easily detected and treated. UTI is caused by bacteria in the urinary 

tract 1.                                                                                                                                                                  

Women get UTIs more often than men. UTIs are treated with antibiotics. Drinking lots of 

fluids also helps by flushing out the bacteria.  
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The long-term complications of recurrent UTI are renal scarring, hypertension and chronic 

renal failure 2.                                                                                                                                                

UTI in young children serve as a marker for abnormalities of the urinary tract.  Several studies 

have shown that radiological abnormalities exist in as many as 25-55% of children investigated 

after their first UTI episode, with one-third having vesico-ureteral reflux (VUR). In most cases 

the first episode of UTI occurs in the 1st year of life and it is believed that young growing 

kidneys are more vulnerable to renal parenchymal damage 3.                                                                        

The name of the UTI depends on its location in the urinary tract. If the infection is in the pilus 

of one or both kidneys, the infection is called pyelonephritis. This type of UTI can cause 

serious damage to the kidneys if it is not adequately treated 4.                                                              

Urinary tract infections (UTIs) are common in children. Problems in the urinary system can be 

caused by aging, illness, or injury. In the elderly changes in the kidney structure may make 

them lose some of their ability to remove wastes from the blood. Also, the muscles of the 

ureter, bladder, and urethra may tend to lose some of their strength. Frequent urinary infections 

may make the bladder muscles fail to contract properly to empty the bladder completely. A 

decrease in strength of muscles of the sphincters and the pelvis can also cause incontinence of 

urine. Illness or injury can also prevent the kidneys from filtering the blood completely or 

block the passage of urine 2.                                                                                                                           

The treatment goals are to eliminate the infection and prevent kidney damage. The usual 

approach in children is to first treat the infection and then obtain imaging studies of the urinary 

tract 4.                                                                                                                                                              

This article focused on why children have UTIs and what can be done to prevent them.  

Materials and methods                                                                                                                               

This was a qualitative, descriptive, cross-sectional, case series study. It was carried out in 

Omdurman Teaching Hospital (Khartoum, Sudan). The study variables were the microbes 

causing UTI in children, and the antibiotic sensitivity pattern of the pathogenic isolates. The 

population of the study was children attending Omdurman Teaching Hospital and presenting 

with UTI. The study was conducted during the period from April to July, 2010. Inclusion 

criteria were male and female children from one day age up to 12 years. Demographic and 

clinical data was collected using a structural questionnaire. These data was analyzed using 

master sheets and the Statistical Package of Social Science (SPSS) version 10 program. 

Approval to conduct the study was given by Al Neelain University (Khartoum). Permission to 

collect and investigate the specimens was granted by the Administration of Omdurman 

Teaching Hospital. Verbal consent of the children’ parents enrolled in the study were obtained. 

The sampling technique adopted in this study was a non-probability, convenience sampling 

type. Sample size was 100 urine specimens. During collection of specimens precautions were 

taken to collect mid-stream urine samples from each child in sterile screw-capped, wide-neck 

and leak-proof, disposable, plastic containers.                                                                                        

Laboratory procedures started by the macroscopical examination of urine specimens collected. 

The color and appearance of each specimen were recorded. Isolation of pathogenic organisms 

was performed using standard laboratory techniques. The cysteine lactose electrolyte deficient 

(CLED) medium was used for isolation. A sterile calibrated loop (10-3) was used to inoculate  
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the urine specimens onto the plate culture media. The plates were incubated at 37ºC for 18-24 

hours. Then the plates were examined for the presence of significant growth. A bacterial count 

of 105/ml was considered indicative of urinary tract infection. The significant colonies were 

examined morphologically for size, consistency, convex, and ability to ferment lactose. 

Colonies were Gram-stained; and Gram positive organisms were identified by the catalase test, 

coagulase test, growth on mannitol salt agar medium, and aesculin test. The Gram negative 

organisms were identified by Kligler iron agar test, citrate test, oxidase test, urease test, 

sulfide-indole-motility (SIM) test, and Voges-Proskauer test. Candida albicans was identified 

by the germ tube test.                                                                                                                               

Antimicrobial susceptibility testing was performed using the Kirby-Bauer method in which 

Muller Hinton agar and Mc Farland turbidity standard were employed. This standard had         

a turbidity of approximately (1. 5 X 10)8 bacteria /ml. Using a direct colony suspension, 3-4 

colonies from an overnight pure single growth were emulsified into 5 ml sterile physiological 

saline in a sterile tube. The tube turbidity was compared with the Mc Farland turbidity 

standard, and bacterial density was adjusted. After 15 minutes, a sterile swab was dipped into 

the inoculum and the excess was removed by pressing and rotating the swab firmly against the 

side of the tube above the level of the suspension. Then the swab was streaked three times all 

over the surface of the Muller Hinton agar medium, and finally passed around the edge of the 

agar surface. Using a pair of sterile forceps, the antimicrobial disks were selected and placed 

into each plate. The antibiotics chosen were those most commonly used in hospitals and health 

centres, e.g. amikacin (30 µg), norfloxacin (30 µg), nitrofurantoin (200 µg), kanamycin (30 µg), 

co-trimoxazole (50 µg), cephalexin (25 µg), gentamicin (30 µg), nalidixic acid (30 µg), 

chloramphenicol (50 µg), and co-amoxiclav (25 µg) 5.                                                                             

Within 15 minutes all plates were incubated aerobically at 37ºC overnight. The following day, 

the diameter of each zone of inhibition was measured and recorded to the nearest millimeter. 

The measurement were made with a ruler on the under surface of the plate without opening the 

lid. Readings were interpreted according to the NCCLS Zone Diameter Interpretive Standards. 

Control organisms used were: Escherichia coli strain (ATCC25922) for Gram negative bacilli, 

and Staphylococcus aureus strain (ATCC25923) for Gram positive cocci.  

Results  

A total of 100 urine samples were investigated. The number of children investigated was: 12 in the age 

range 0-1 month, 25 in the age range 1-12 months, and 63 in the age range 1-12 years. The highest 

frequency rate of infection (53%) was found in the age group1-12 years, followed by 38.2% in 

the age range 1-12 month; and the lowest frequency rate (8.8%) was observed in the age range 

0-1 month.                                                                                                                                                      

Bacteriuria was found among 22 boys (64.7%) and 12 girls (35.3%), with an approximate ratio of 

2:1. Significant bacterial growth was  detected  among 34 children (34 %). The organisms isolated were 

Escherichia coli (12/35.3%),  Staph. aureus (9/26.5%),  Klebsiella  pneumoniae (7/20.6%), and Candida 

albicans (6/17.6%).                                                                                                                                               

Bacterial pathogens isolated were found to be highly sensitive (84.2%) to gentamicin and 

nalidixic acid. Other antibiotics were effective in over 50% of cases, e.g. nitrofurantoin, norfloxacin, 

amikacin, kanamycin, and chloramphenicol (Table I).  
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Escherichia coli was found highly sensitive to nitrofurantoin (91.6%) and norfloxacin (83. 3%); 

while Staphylococcus aureus was highly sensitive (88.9%) to norfloxacin and amikacin. Also 

Klebsiella  pneumoniae was found highly sensitive (88.9%) to nitrofurantion and norfloxacin 

(Table I).            

 

Table (I):    Sensitivity pattern of bacterial species isolated 

 

  

Bacterial                                  

species 

No. of bacterial species sensitive to: 

            N            NOR             NA            G           AM           CTM            CA            K            CX           C 

            Escherichia 

coli  

            11 

91.6% 

           10 

83.3% 

           9 

75% 

           9 

75% 

           8 

66% 

           5 

41.6% 

           5 

41.6% 

            

           0 

            

           0 

            

          0 

  

             Staph. 

      aureus 

           7 

77.8% 

           8 

88.9% 

           

          0 

      

           0 

           8 

88.9% 

           5 

55.6% 

           

           0 

           6 

66.7% 

           4 

44.4% 

          6 

66.7% 

K.        

             pneumoniae 

            8 

88.9% 

            8 

88.9% 

           7 

77.8% 

           7 

77.8% 

           6 

66.7% 

           4 

44.4% 

           3 

33.3% 

           

           0 

            

            0 

            

           0 

 

        Total 

            26 

76.5% 

            26 

76.5% 

            16 

84.2% 

           16 

84.2% 

            22 

64.7% 

            14 

41.2% 

            8 

42.1% 

            6 

66.7% 

            4 

44.4% 

            6 

66.7% 

 

N = Nitrofurantoin     NOR = Norfloxacin     NA = Nalidixic acid     G = Gentamicin AM = 

Amikacin     CTM = Co-trimoxazole     CA = Co-amoxiclav     C = Chloramphenicol                                 

K = Kanamycin     CX = Cephalexin   

Discussion:   

Urinary tract infection is the most common bacterial infection. This study analyzed data from 

one hundred suspected children with UTIs. The study was performed using standardized tools 

and methods to isolate and identify organisms causing UTIs.                                                                          

In this study, the commonest organisms detected were Escherichia coli (35.3%), Staphylococcus 

aureus (26.5%), Klebsiella pneumoniae (20.6%) and Candida albicans (17.6%). In another study 

of 150 Nigerian children, bacteriuria was detected in 24% of them. However Escherichia coli was 

isolated from two-thirds (66.6%) of them while Staphylococcus aureus was isolated from 4.7% of 

these children 6 .                                                                                                                                                       

In another report from Nairobi, significant bacterial growth was detected in 20% of children less 

than 10 years old suffering from UTI. Symptomatic children from Gulf were also studied and 

Escherichia coli (46.3%), Klebsiella pneumoniae (29%), and Pseudomonas aeruginosa (6.2%) 

were the commonest organisms isolated 7 .  
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The significance of Candida in the causation of urinary tract infection is not established. In the 

present context, Candida albicans frequency was (17.6%). Although this may reflect vaginal 

contamination, yet the role of Candida in urinary tract infection need not be ignored.                                              

Some workers had found nitrofurantion and nalidixic acid to be the best agents for treatment of 

UTI in children. Others reported chloramphenicol to be the most effective drug5.                                            

When bacteriuria is found in a symptomatic child, it seems logical to give an antibiotic appropriate 

to the organism which has been isolated. The in-vitro antibiotic susceptibility pattern of 

Escherichia coli, Staphylococcus aureus, and Klebsiella  pneumoniae is shown in Table (I). The 

sensitivity of Escherichia  coli and  Klebsiella  pneumoniae is in agreement with other workers who 

reported the sensitivity of norfloxacin to be 98%.8.                                                                                            

Another study conducted in Sudan by Omer and El Haj (1992) reported that nalidixic acid had 

an activity of 78.8%, and nitrofurantoin had an activity of 56.1% against a wide range of 

bacteria6.                                                                                                                                                                  

Regarding Staphylococcus aureus sensitivity, it was found in agreement with some authors who 

reported the sensitivity of norfloxacin to be 98.9% and the sensitivity of nitrofurantion to be 

98%9.                                                                                                                                                         

Bacterial infections of the urinary tract are commonly seen among outpatients as well as hospitalized 

patients. They create a problem in most paediatric populations. They are often asymptomatic, or 

symptoms are so mild that insufficient attention is paid to them. Bacteria causing urinary tract infections 

are usually resistant to the commonly used antibiotics and chemo-therapeutic agents. Adequate 

treatment and control of these conditions needs a good knowledge of the bacterial species involved and 

their susceptibility to antimicrobial agents. A single midstream urine culture appeared highly reliable in 

the diagnosis of urinary tract infection. On the other hand, the importance of coliform bacilli in urinary 

tract infections has long been known in developed countries. In tropical countries, the frequency of 

bacteriuria among children with symptoms suggestive of urinary tract infections was studied and 

infection was detected in 43% of the children investigated 6.                                                                                  

The high prevalence of resistance to the commonly used antibiotics such as co-trimoxazole, 

augmentin, and cephalexin (Table I) would cause considerable alarm. The factors favoring 

antibiotic resistance are thought to be previous use of an antibiotic by the individual or widespread 

use of antibiotics in the community, a thing that can cause a shift in the species resistance pattern of 

organisms prevalent in a community. Such a situation is very common in developing countries, mainly 

because of failure to restrict the use of antibiotics in hospitals and control their sale and use in the 

community.                                                                                                                                                                                          

For proper treatment of UTIs in children, physicians need a good knowledge of the bacterial species 

involved and their susceptibility to antimicrobial agents. Antibiotic resistance to UTIs may be avoided 

by preventing abuse of antibiotics and control sale of drugs. This would inhibit shifts in the resistance 

pattern of organisms leading to UTIs.                                                                                                                       

Conclusions: Escherichia coli was the main causative agent of UTI in children. Generally 

organisms isolated were highly sensitive to nalidixic acid and gentamicin and least sensitive to 

co-trimoxazole and co-amoxiclav. 
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