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Abstract                                                                                                                                                

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

common in diabetic patients. They are usually caused by microorganisms invading the urinary 

tract including fungi, viruses, and bacteria. Bacteria are the most common cause of UTIs.                                                         

Objective: To determine the frequency rate of urinary tract infections among diabetic 

patients in Khartoum state                                                                                                                         

Materials and methods: This was a cross-sectional study conducted during the period 

from March to June 2013, at Gabir Abuelez Center (Khartoum). 150 diabetic patients were 

investigated. Urine samples were collected from diabetic patients at different ages and gender. 

Isolation and identification were performed as per standard, conventional, bacteriological 

methods. Antibiotic susceptibility testing was carried out for all isolates using the disc 

diffusion technique, and applying the commonly prescribed antibiotics.                                                                                                                                   

Results: A total of 150 urine samples were investigated: 90 females and 60 males. Significant bacterial 

growth was detected among 60 diabetic patients (40 %). The higher frequency rate of UTIs (16/26.7%) 

was found among females in the age range 41-60 years. Bacterial species were isolated from 

60 diabetic patients out of the 150 patients investigated. The commonest organisms isolated were 

Escherichia coli (70.0%), Enterococcus faecalis (16.7%), and Staphylococcus aureus (13.3%). 

Escherichia coli was found more sensitive to nalidixic acid (31/51.7%). All bacterial pathogens 

isolated were found to be most sensitive to nalidixic acid (41/68.3%) and amoxicillin-clavulanic 

acid (40/66.7%).                                                                                                                                                    

Conclusion: The primary urinary isolate was Escherichia coli (E.coli). Bacterial species 

isolated had developed resistance to almost all commonly used antibiotics at varying 

frequencies. 
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Introduction     

The urinary tract is the body's drainage system for removing wastes and extra water. The 

urinary tract includes two kidneys, two ureters, a bladder, and a urethra. The kidneys are a pair 

of bean-shaped organs, each about the size of a fist and located below the ribs, one on each 

side of the spine, towards the middle of the back. Every minute, a person’s kidneys filter about 

3 ounces of blood, removing wastes and extra water. The wastes and extra water make up the 1 

to 2 quarts of urine a person produces each day. The urine travels from the kidneys down two 

narrow tubes called the ureters. The urine is then stored in a balloon like organ called the 

bladder and emptied through the urethra, a tube at the bottom of the bladder. When the bladder 

empties, a muscle called the sphincter relaxes and urine flows out of the body through the 

urethra. The opening of the urethra is at the end of the penis in males and in front of the vagina 

in females1.                                                                                                                                                   

Most UTIs are caused by bacteria that live in the bowel. The bacterium Escherichia coli (E. 

coli) causes the vast majority of UTIs. Normally, bacteria that enter the urinary tract are rapidly 

removed by the body before they cause symptoms. However, sometimes bacteria overcome the 

body’s natural defenses and cause infection. An infection in the urethra is called urethritis. A 

bladder infection is called cystitis. Bacteria may travel up the ureters to multiply and infect the 

kidneys. A kidney infection is called pyelonephritis. Predisposition to urinary tract infections 

(UTIs) in diabetes mellitus results from several factors. Susceptibility increases with longer 

duration and greater severity of diabetes. Urinary tract infection (UTI) has long been 

recognized as a significant problem in patients with diabetes mellitus (DM) that occurs both in 

males and females of all age groups2.                                                                                                   

Diabetes mellitus is a metabolic disease characterized by hyperglycemia resulting from defects 

in insulin secretion, insulin action, or both. Symptoms of marked hyperglycemia include 

polyuria, polydipsia, weight loss, sometimes with polyphagia, and blurred vision2.                         

Infections may cause considerable morbidity and mortality in patients with diabetes mellitus. 

Infections may also precipitate metabolic derangements, and conversely, the metabolic 

derangements of diabetes may facilitate infection. Diabetic infections, especially UTIs can lead to 

chronic complications. They are common in diabetic patients. 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. The 

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

in diabetic patients is to first treat the infection and then obtain imaging studies of the urinary 

tract. 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 urine3.                                                                                                                             

This study was conducted to investigate the association of diabetes mellitus and UTIs and to 

isolate the bacterial species causing this problem; as well as determining the best antibiotics 

that may be used for treatment of such infections.  

Abdul Raheem, 2016: Vol 1(9) 

http://ajmsc.info/


3 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

Materials and methods                                                                                                                               

This was a case finding, hospital and laboratory-based, descriptive, cross-sectional, qualitative 

study. It was carried out during the period from March to June 2013, including samples 

collection, laboratory work, data analysis, and writing. The study area was Gabir Abuelez 

Center (Khartoum). Target population was diabetic patients with UTIs. Inclusion criteria were 

diabetic patients with UTIs. Exclusion criteria were non-diabetic patients, patients without 

UTIs, and patients receiving antibiotics. The software used for the analysis of data was the 

Statistical Package for Social Sciences (SPSS) program (version 14). For categorical variables, 

proportions were compared by the Chi-square test at p-value < 0.05 confidence interval. The 

means and medians of the continuous variables are compared by Student’s t test program 

depending on the sample distribution. Frequencies, percentages, tables and graphs were used 

for presentation of the data. Complete information regarding risk factors was handed to all 

subjects under the study and no concealment what so ever. Confidentiality of information 

obtained from patients under the study was maintained. Valid verbal consent of all patients was 

obtained. Results of samples collected were donated to all patients included in the study and 

some results were dispatched to physicians for treatment prescription. Approval to collect the 

samples was obtained from Gabir Abuelez Center, and permission to run the study was granted 

by University of Medical Sciences and Technology (Khartoum, Sudan).                                       

Sampling was a non- probability purposive sampling. It was a convenience type where patients 

were chosen on the basis of accessibility. Sample size was 150 urine samples collected from 

diabetic patients with UTIs. A structured questionnaire was used to collect demographical and 

clinical data, e.g. age, gender, and clinical picture.                                                                                                                                  

Patients were given sterile wide-mouth universal containers and requested to submit about 10-

20 ml, clean catch, and early morning midstream urine specimens. Urine samples were 

processed in the laboratory within 2 h after collection. If there was any delay urine sample was 

preserved refrigerated or supplemented by adding boric acid and glycerol as preservatives. The 

specimen was cultured immediately on arrival to the laboratory. Glucose urine test was done 

by filling a clean test tube with 5 ml Benedict’s solution and gently heated for few minutes. 

0.5ml urine was added, mixed well and boiled for 5 minutes in a water bath. After 5 minutes 

the tube was cooled and observed for the color reaction. The percentage of glucose 

concentration in the urine was determined via the color change. A calibrated sterile wire loop 

for semi-quantitative bacterial count was used for plating. This calibrated loop has a 4.0 mm 

diameter and designed to deliver 0.01 ml. A loopful of a well-mixed urine sample was 

inoculated into plates of CLED media. All plates were incubated at 37°C aerobically for 24 h. 

The plates were then examined macroscopically and microscopically for bacterial growth. The 

bacterial colonies were counted and multiplied by 100 to give an estimate of the number of 

bacteria present per milliliter of urine. A significant bacterial count was taken as any count 

equal to or in excess of 10,000 cfu /ml.                                                                                             

The color appearance of urine was recorded. The urine samples were mixed and centrifuged at 

5000 rpm for 5 min. The deposits were examined using both x10 and x40 objectives. Samples 

with ˃10 white blood cells/mm3 were regarded as an indication of urinary tract infection. 

Standard laboratory techniques were employed for isolation of the pathogenic organisms. 

CLED medium was used for isolation.  
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A sterile loop was used to inoculate urine specimens onto plate culture media. The plates were 

incubated at 37ºC for 18-24 hours. Then plates were examined for the presence of significant 

growth. The colonies were examined morphologically for size, consistency, convex, and ability 

to ferment lactose. Smears of isolates were prepared on clean dry slides and stained by Gram 

stain to determine Gram positive and Gram negative isolates. Identification of Gram positive 

organisms was performed using catalase test, coagulase test, mannitol salt agar test, and 

aesculin test. Identification of Gram negative organisms was conducted by Kligler iron agar 

test, citrate test, oxidase test, urease test, sulfide-indole-motility test, and Voges-Proskauer test. 

Identification of Candida albicans was done by Germ tube test.                                                              

Kirby-Bauer method was used for the antimicrobial susceptibility testing of the bacterial 

species isolated. Muller Hinton agar and Mc Farland turbidity standard were employed. The 

standard has a turbidity of approximately (1.5x 10)8 bacteria / ml. The antibiotics chosen were 

those most frequently used in hospitals and health centres, i.e. ciprofloxacin, norfloxacin, co-

trimoxazole, amoxicillin-clavulanic acid, gentamycin, nalidixic acid, and erythromycin. 

Results of readings were interpreted according to the NCCLS Zone Diameter Interpretive 

Standards. Control organisms used for sensitivity testing were: Escherichia coli (ATCC25922) 

for gram negative bacilli, and Staphylococcus aureus (ATCC25923) for gram positive cocci.  

Results  

A total of 150 urine samples were investigated. The patients enrolled in the study were 90 females (60%) 

and 60 males (40%), with an approximate ratio of 3:2. Significant bacterial growth was detected 

among 60 diabetic patients (40 %). From these, 40 patients (26.7%) were females and 20 (13.3%) 

were males.  

The higher frequency rate of UTIs (16/26.7%) was among females in the age range 41-60 

years; and the lowest frequency rate of UTIs (2/3.3%) was among males in the age range 

above 60 years (Table I).  

 

        Table (I): Frequency rate of UTIs according to gender and age incidence 

 Age range No. Male No. Female No. Total 

 21-40 yrs 9 (15%) 11 (18.3%) 20 (33.3%) 

 41-60 yrs 9 (15%) 16 (26.7%) 25 (41.7%) 

 Above 60 yrs 2 (3.3) 13 (21.7%) 15 (25.0%) 

 Total 20 (33.3%) 40 (66.7%) 60 (100.0%) 

 

Urine glucose was determined qualitatively in all patients. No glucose was detected in the urine 

of 53 diabetic patients (35.3%). The largest concentration of urine glucose (++++) was 

observed in two (1.3%) females and one (0.7%) male (Table II). 
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         Table (II): Presence of urine glucose among diabetic patients investigated 

Presence of 

Glucose in 

urine 

Females Males    Total 

No. % No. % No. % 

+ 28 18.7 17 11.3 45 30.0 

++ 19 12.7 12 8.0 31 20.7 

+++ 11 7.3 7 4.7 18 12.0 

++++ 2 1.3 1 0.7 3 2.0 

Absent 30 20.0 23 15.3 53 35.3 

Total 90   60.0 60   40.0 150 100.0 

 

Bacterial species were isolated from 60 diabetic patients out of 150 patients investigated. The 

commonest organisms isolated were Escherichia coli (70.0%)  Enterococcus faecalis (16.7%) and 

Staphylococcus aureus (13.3%). The majority of isolated organisms (40/66.7%) were among females 

(Table III).  

Table (III): Bacterial species isolated from diabetic patients studied 

Organisms isolated  Males Females Total 

Escherichia coli 18 (30.0%) 24 (40.0%) 42 (70.0%) 

Staphylococcus aureus 2 (3.3%) 6 (10.0%) 8 (13.3%) 

Enterococcus faecalis 0 (0.0%) 10 (16.7%) 10 (16.7%) 

Total 20 (33.3%) 40 (66.7%) 60 (100.0%) 

 

Escherichia coli was found more sensitive to nalidixic acid (31/51.7%), Enterococcus faecalis 

more sensitive to amoxicillin-clavulanic acid (8/13.3%), and   Staphylococcus aureus more 

sensitive to gentamicin (6/10.0%). Generally all bacterial pathogens isolated were found to be 

most sensitive to nalidixic acid (41/68.3%) and amoxicillin-clavulanic acid (40/66.7%). Other 

antibiotics effective in over 50% of cases were norfloxacin and co-trimoxazole (Table IV).  

Discussion:   

UTIs are among the most common bacterial infections that push patients to seek medical care. 

It has been estimated that more than 6 million outpatient visits and 300,000 hospital stays 

every year are due to UTIs. Approximately 10% of humans will have a UTI at some time 

during their lives. UTIs are important complications of diabetes mellitus. In addition, UTIs are 

a leading cause of gram- negative sepsis in hospitalized patients and are the origin for about 

half of all nosocomial infections caused by urinary catheters. The prevalence rate of UTI 

among diabetic patients was 66.7%.  
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Table IV: Antibiotic sensitivity/resistance pattern of bacterial species isolates 

Bacterial 

Isolates 

 

No. 

isolated 

CIP NOR CTR AMC G NA E 

S R S R S R S R S R S R S R 

E. coli 42 19 23 21 21 25 17 28 14 15 27 31 11 13 29 

E. faecalis 10 5 5 7 3 5 5 8 2 6 4 7 3 4 6 

S. aureus 8 3 5 2 6 1 7 4 4 6 2 3 5 2 6 

Total 60 27 33 30 30 31 29 40 20 27 33 41 19 19 41 

S = Sensitive      R = Resistant                                                                                                             

CIP = Ciprofloxacin     NOR = Norfloxacin     CTR = Co-trimoxazole     G = Gentamycin        

AMC = Amoxicillin-clavulanic acid      NA = Nalidixic acid      E = Erythromycin 

 

However, the prevalence rate in diabetic males was 33.3% and the prevalence rate in diabetic 

women was 55%4.The patients enrolled in this  study were 90 females (60%) and 60 males (40%), with 

an approximate ratio of 3:2. Significant bacterial growth was detected among 60 diabetic patients (40 

%). From these patients 40 subjects (26.7%) were females and 20 (13.3%) were males. Also the 

higher frequency rate of UTIs in this study (16/26.7%) was among females in the age range 41-

60 years; and the lowest frequency rate of UTIs (2/3.3%) was among males in the age range 

above 60 years (Table I).                                                                                                              

Pargavi and his colleagues studied in India (2011) the prevalence rate of urinary tract infection 

among diabetic patients. They found the occurrence of UTI in diabetic patients was 37% and it 

was more common in diabetic females (43%) than males (30%), with the predominant age 

group of 41-50 years 5.                                                                                                                      

Also Ehinmidu and his co-workers studied in Nigeria (2003) the significant bacterial species in 

diabetics for prompt treatment. They reported a rising incidence of UTI in female diabetics 

(55%) compared to male diabetics (45%)6.                                                                                             

In the present study bacterial species were isolated from 60 diabetic patients out of 150 patients 

investigated. The commonest organisms isolated were Escherichia coli (70.0%)  Enterococcus 

faecalis (16.7%) and Staphylococcus aureus (13.3%). The majority of isolated organisms (40/66.7%) 

were among females (Table III).                                                                                                                     

Pargavi and his colleagues also reported in their study in India (2011) that the most common 

organism isolated was Escherichia coli (56.75%) followed by Klebsiella pneumoniae (38%), 

Proteus mirabilis (5.4%) and Citrobacter species (2.7%)5.                                                               

Furthermore, in 2011 in Bangalore City (India), Saleem and his co-authors evaluated the 

incidence of UTI in patients with DM. The common UTI isolates they recovered were E.coli, 

Enterococcus faecalis, Pseudomonas aeruginosa, and Staphylococcus aureus. They also found 

that in type 1 diabetic patients E.coli (44%) was the most prevalent cause of UTI7.                             

On the other hand, Goswami and his colleagues (2001) evaluated the prevalence of urinary 

tract infection in two hundred diabetic patients. The most predominant bacterial isolates 

detected were Escherichia coli, Klebsiella pneumoniae and Proteus mirabilis8.                               

Also in Nigeria, Ebie and his co-workers (2001) investigated three hundred diabetic patients. 

Their results showed that 180 (60%) patients were found infected. Most common organisms  
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were E. coli, Pseudomonas aeruginosa, Staphylococcus aureus, and Proteus mirabilis9.                                                                                                                                                 

In this context, Escherichia coli was found more sensitive to nalidixic acid (31/51.7%), 

Enterococcus faecalis more sensitive to amoxicillin-clavulanic acid (8/13.3%), and   

Staphylococcus aureus more sensitive to gentamicin (6/10.0%). Generally all bacterial 

pathogens isolated were found to be most sensitive to nalidixic acid (41/68.3%) and amoxicillin-

clavulanic acid (40/66.7%). Other antibiotics effective in over 50% of cases were norfloxacin and co-

trimoxazole (Table IV).                                                                                                                                                       

In India (2011) Pargavi and his colleagues performed antibiotic sensitivity testing for bacterial 

isolates recovered from diabetic UTI patients. Amikacin was found to be the most effective 

antimicrobial while Ampicillin remained the least effective agent against the isolated urinary 

pathogens5.                                                                                                                                                     

Also in vitro antibiotic susceptibility tests were conducted by Goswami and his colleagues 

(2001). Their results revealed that nalidixic acid, ofloxacin, and ciprofloxacin were more 

effective against E. coli, K. pneumoniae and Proteus mirabilis respectively. Ampicillin, 

carbenicillin and gentamicin were poorly effective, with urinary isolates8.                                                       

The Nigerian study (2001) that was carried out by Ebie and his co-workers to study the in-vitro 

antibiotic susceptibility tests had revealed that the gram negatives bacteria were sensitive to 

quinolones (ofloxacin, ciprofloxacin, pefloxacin) and erythromycin, while the gram positive 

isolates were sensitive to lincomycin, erythromycin and quinolones (ofloxacin, ciprofloxacin, 

pefloxacin). They commented that in vitro antimicrobial sensitivity may be a guide and that 

conditions in vivo may be quite different. Hence these data may be used to determine trends in 

antimicrobial susceptibilities, to formulate local antibiotic policies, and to assist clinicians in 

the choice of antibiotic therapy to prevent misuse, or overuse, of antibiotics9.                                    

From this study it may be recommended that periodic screening of diabetic patients for UTIs is 

imperative. Judiciary use of antibiotics and institution of infection control practices are crucial 

to prevent development of resistance by these pathogens. Urinary tract infections should not be 

treated empirically; and susceptibility tests need to be carried out especially when the patient 

had failed one or more cases of antibiotic treatment.                                                                        

Conclusion: UTI is common in diabetic patients; and the primary etiologic agent was E.coli.  

The urinary isolates had developed resistance to almost all commonly used antibiotics at 

varying frequencies. 
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