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Introduction

Urinary tract infections are the most common bacterial 
infections in humans, both as community-acquired and 
healthcare-associated infections. It is the most common 
nonsurgical nosocomial infection in postoperative patients and 
the second most common healthcare associated infection [1,2]. 
Proliferation of bacteria in the urinary tract is the cause of urinary 
tract infection. The clinical manifestations of UTI depend on the 
portion of the urinary tract involved, the etiologic organism(s), 
the severity of the infection and the patient’s ability to mount 
an immune response to it [3]. Signs and symptoms may include  

 
fever, chills, dysuria, urinary urgency, frequency and cloudy or 
malodorous urine. Infections are almost always ascending in 
origin and caused by bacteria in the periurethral flora and the 
distal urethra. These bacteria inhabit the distal gastrointestinal 
tract and colonize the perineal area.  E. coli usually causes a child’s 
first infection [4] but other gram-negative bacilli and Enterococci 
may also cause infection. Staphylococcal infections, especially 
those due to Staphylococcus saprophyticus are common causes 
of urinary tract infection among female adolescents. Diabetes 
Mellitus (DM) is a group of metabolic disorder characterized by 
hyperglycemia resulting from defects in insulin secretion, insulin 
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action, or both [5]. has long been considered to be a predisposing 
factor for Urinary Tract Infection (UTI) because of sugar in 
urine, which serves as media for growth of bacteria [6,7]. The 
colonized urinary tract can also accelerate the prolonged release 
of bacteria with an increased risk of complications of the urinary 
system, ranging from dysuria (pain or burning sensation during 
urination) to the organ damage and sometimes even death [8,9]. 
Risk factors for UTI among patients with and without DM have 
been identified e.g. obesity, female sex, and prostate syndrome in 
men [10,11]. Furthermore, glycosuria, low immunity, and bladder 
dysfunction, which are associated with DM, are considered 
particular risk factors for UTI [12,13]. Escherichia coli is the 
most commonly isolated organism in both diabetic and non-
diabetic patients [14,15]. Antimicrobial resistance is emerging 
as an important public health problem in both the hospitals 
and the community. Untreatable infections are being recognized 
more frequently and, as important bacterial pathogens become 
increasingly resistant, the lack of new or alternative antimicrobial 
agents makes serious outbreaks a possibility, increased health 
care costs resulting from treatment failures, and longer hospital 
stays [16,17]. Frequently encountered MDR bacteria, methicillin 
resistant S. aureus, cephalosporins, and extended spectrum beta-
lactamase producing Enterobacteriaceae, ceftazidime resistant P. 
aeruginosa, Imipenem-resistant A. baumannii and vancomycin-
resistant Enterococci are commonly encountered in the hospital 
environment [18,19].

Materials and Methods

Study design 

A Cross-sectional study was carried to detect Clinical 
Epidemiology and Antibiogram of UTI among diabetes mellitus 
patients in Dongla State, Sudan. The study include patients 
clinically diagnosed by having one or more of the following 
symptoms: dysuria, frequency, urgency, suprapubic discomfort or 
flank pain. Non-diabetic and pregnancy were excluded from the 
study. A total of 200 bacteriuria isolated form Diabetic patients 
(80 males and 120 females) with age group ranged from 10 to 80 
years old. All patients were informed of the purpose of the study 
and their consent or that of their care provider was obtained 
before urine samples were collected. during the period from 
August 2019 to April 2020.

Data collection

A structured questionnaire and referring to the patient clinical 
sheet were being used; demographic data and other Data (clinical 
symptoms, previous antibiotic, duration of antibiotic used). verbal 
consent was obtained from each patient enrolled in this study.

Sample Collection and Processing

Each diabetic patient was instructed how to collect a clean-
catch midstream urine specimen. Accordingly, about 5 to 10 ml of 
urine specimen were collected in a labeled, leak proof, and sterile 

containers. The specimens were stored at 4°C and transported 
under aseptic technique.

Isolation and Identification of organisms using 
Biochemical tests and selective medium

A loop full of urine was inoculated on Cysteine Lactose 
Electrolyte Deficient (CLED) agar, MacConkey, and Blood agar 
plates (Oxoid, Ltd., Basingstoke, Hampshire, England) by using 
a sterile calibrated wire loop with a volume of 0.001ml after the 
specimen was mixed. The plates were incubated aerobically at 
35-37oc for 24 hours and the outcome was judged as significant/ 
non-significant growth, or contaminated (discarded). Urine 
culture plates showing ≥105 Colony Forming Units (CFU)/ml of 
single bacterial species were considered as significant bacteriuria 
[20]. Gram reaction of the organisms, microscopic appearance 
and colony characteristics were the presumptive identification 
criteria. Indole production, citrate utilization, H2S production, 
gas production, urea hydrolysis, lysine decarboxylation, lactose 
fermentation and motility were used for further identification 
of gram negative bacteria. Coagulase, catalase, and mannitol 
fermentation test were used for further identification of gram 
positive bacteria [21].

Antimicrobial Susceptibility Testing

Antimicrobial sensitivity testing of all isolates was performed 
on diagnostic sensitivity test plates according to the Kirby-
Bauer method following the definition of the Committee of 
Clinical Laboratory International Standards. Bacterial inoculums 
were prepared by suspending the freshly grown bacteria in 
5mL sterile saline. A sterile cotton swab was used to streak 
the surface of Mueller Hinton agar plates. Filter paper disks 
containing a designated concentration of the antimicrobial drugs 
were obtained from Hi-Media Laboratories in the following 
concentrations: Amikacin (30μg), Gentamycin (10μg), Cefotaxime 
(30μg), ceftriaxone (30μg), Meropenem (10μg) ciprofloxacin 
(5μg), ofloxacin (5μg), colistin (10μg), Cefepime (30μg). The 
diameters of zone of inhibition were interpreted according to CLSI 
standards. Media and disks were tested for quality control with 
standard strains.

Data analysis

Collected data were analyzed by using Statistical Package for 
Social Science (SPSS) program 20.

Results

A total of 200 bacteriuria isolated form Diabetic patients (80 
males and 120 females, 9.5% had type 1 and 90.5 % had type II 
DM) with age group ranged from 10 to 80 years old (Table 1). 
collected from patient’s attendant a different hospital in Dongla 
State, Sudan. All the clinical isolates were given numbers and 
then purified by streaking plates containing the appropriate 
selective and differential culture media and then identified on 
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the basis of the results of microscopically staining reaction (Gram 
stain), culture characteristic and biochemical tests. Most of urine 
appearance showed abnormality and cloudy and unusual odor 
(Table 2). The most frequent isolated were 120 E. coli (60%), 30 K. 
pneumoniae (15%), 16 P. aeruginosa (8%), 13 E. feacalis (6.5%), 2 
P. mirabilis (1%), 5 S, aureus (2.5%) and 14 C. albicans (7%) (Table 
3). The percentage of UTI was higher among patient improper 
cleaning of the anus area after bowel movement (67%) (Table 4). 
The bacteriuria isolate strains showed differences in susceptibility 
and resistance patterns to the antimicrobials tested. All most of 
the isolated were shown to be resistant to Cefpodoxime. The most 
efficient antibiotics were Colistin and imipenem (Table 5).

Table 1: Demographic characteristics of the study participants:

  Frequency Percentage%

Gender 

 Male 80 40%

 Female 120 60%

Type of DM 

 Type 1 19 9.50%

 Type 2 181 90.50%

Table 2: Macroscopic examination of urine samples.

  Frequency Percentage%

Blood in urine 30 15%

Urine is cloudy and with 
an unusual odor 58 29%

Nitrate detected 90 45%

Others 22 11%

Total 200 100%

Table 3: The percentage of microorganisms isolated from the urine 
specimen.

Microorganisms Frequency Percentage (%)

E. coli 120 60%

K. pneumonia 30 15%

Ps. aeruginosa 16 8%

P.mirabilis 2 1%

S,aureus 5 2.50%

E. feacalis 13 6.50%

C. albicans 14 7%

Total 200 100%

Table 4: showing the reason according to questionnaire.

  Frequency Percentage%

The improper cleaning of the anus 
area after bowel movement 70 35%

Not drink plenty of water every day 45 22.50%

Suppressing the urge to pass urine 20 10%

The use of birth control devices 
such as diaphragm, condom and 

spermicides 
5 2.50%

Other 60 30%

Total 200 100%

Table 5: Antimicrobial resistance pattern (%) of bacterial agents isolated from urine specimens with selected standard antibiotics.

Antibiotics E. coli K. pneumoniae P. aeruginosa P.mirabilis E. feacalis S,aureus

Amikacin 60.8 79 68.7 100 40 60

Gentamycin 30 26 45 50 60 20

Cefepime 51.7 58 62.5 50 - 40

Cefpodoxime 100 96.7 93.7 100 - -

ceftriaxone 58.3 60 68.7 50 40 40

Ciprofloxacin 77.5 79 81.2 0 60 20

Meropenem 11.7 14 18.7 0 20 0

Colistin 0.8 3.3 6.2 0 0 0

Discussion

Urinary tract infection is the commonest bacterial infectious 
disease with a high rate of morbidity and financial cost. The risk 
of developing infection in diabetes is higher due to abnormalities 
in the host defense and high glucose in urine [22]. In the present 
study all urine sample revealed significant growth for species of 
bacteria and fungi were isolated. the most commonly isolated 
agents from urinary tract infections vary, almost all of them are 

caused by single microorganism type. In this study the most 
frequently isolated microorganism was E. coli with a rate of (60%), 
followed by K. pneumoniae (15%), and this result is agreement 
with [23-27] The higher incidence of E. coli could be attributed to 
the fact that they are commensals of the bowels and that infections 
are mostly by fecal contamination due to poor hygiene and the 
presence of unique structure, which promote colonization of the 
host epithelial cells within the urinary tract and prevent bacteria 
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from urinary washing [28]. P. aeruginosa, C. albicans, E. feacalis are 
the next predominant uropathogens isolated [26,29]. In our study 
the frequency of UTI was higher among duration of DM greater 
than 4 years this is in agreement with a study done in Saudi Arabia 
[30], Gondar [31] and Iran [32]. Duration of diabetes had been 
described as risk factor for complicated UTI, probably because 
of concurrent neuropathy [30]. Antimicrobial Susceptibility 
Pattern of Gram-negative bacteria were showed sensitive to 
colistin (99%), meropenem (95%), and gentamycin (48%), but 
were resistant to cefpodoxime (99%) and ciprofloxacin (65%). 
Gram-negative isolates, E. colis K. pneumoniae and P. aeruginosa 
were howed higher sensitivity to colistin (99.2%, 96.7%, 93,2), 
meropenem (88.3%,86%, 81.3) and gentamycin (70%,74%,55%), 
while were resistant to cefpodoxime (100%,96.7%,93.7%). 
respectively. Proteus spp. were showed higher sensitivity to 
colistin, meropenem and ciprofloxacin (100%). But showed 
higher resistant to cefpodoxime and amikacin (100%). Gram-
positive bacteria isolates showed a higher level of sensitivity to 
colistin (100%), meropenem (80%), followed by ciprofloxacin, 
ceftriaxone and gentamycin (60%), This is similar with the 
report of different studies [26-34]. Multi drug resistance were 
observed in 90% of the isolated bacterial uropathogens. Reasons 
for such alarming MDR might be inappropriate and incorrect 
administration of antimicrobial agents as empirical treatment 
and lack of appropriate infection control strategies, which can 
cause a shift to increase prevalence of resistant organism in the 
community.

Conclusion

The overall prevalence of significant UTI in diabetic patients 
and non-diabetic patients the most frequently observed organisms 
were E. coli followed by K. pneumoniae. Multi drug resistance 
were observed in 90% of the isolated. All Gram-negative and 
Gram-positive bacteria were showed sensitive to colistin and 
meropenem.
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