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Abstract  

Urinary tract infection (UTI) is one of the most common complications in diabetic patients, E.coli being the most prevalent organism. 
With the emergence of drug resistant E.coli, correct choice of antibiotic during septicemia due to UTI is important. The aim of this 
study is to determine the spectrum of organisms and its pattern of antibiotic sensitivity in diabetic patients with UTI.

A descriptive cross-sectional study was conducted from July 2014 to July 2015 in Bahosi Private Hospital in Yangon. The urine sam-
ples of diabetic patients with clinically suspected UTI were collected to identify organisms by microbiological cultures. Antibiotic sen-
sitivity tests were carried out using different antibiotics. Culture samples with negative results were excluded. 210 positive culture 
samples were included. Statistical analysis was done using SPSS version 22.0.

E.coli was the most frequent organism (60.5%) and it showed high resistance rates to commonly used antibiotics such as Ampicil-
lin (93.7%), Ciprofloxacin (77.2%), Levofloxacin (76.8%), Tetracycline (76.4%), Cefazolin (73.2%), Ceftriaxone (72.6%), Cefepime 
(72.0%) and Co-trimoxazole (70.9%). E.coli was highly sensitive to Ertapenem, Imipenem, Meropenem, Amikacin and Nitrofurantoin. 
Of the remaining antibiotics, Piperacillin+Tazobactam and Co-amoxiclav had relatively low resistance rates.

E.coli is resistant to the majority of commonly used empirical antibiotics and sensitive to Carbapenems and Aminoglycosides. The 
awareness of this pattern of antibiotic sensitivity is essential for development of local guidelines for initial choice of antibiotics in 
diabetes patients with severe urinary tract infections.
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The prevalence of type 2 diabetes mellitus is increasing worldwide. The number of adults in the world with diabetes has increased 
almost four times in less than four decades, from 108 million in 1980 to 422 million in 2014. [1] In Myanmar National Survey on the 
prevalence of diabetes and risk factors for non-communicable diseases conducted in 2013-2014 reported the prevalence of diabetes as 
10.5% for the adult population aged between 25 and 65 years. [2]

Diabetes mellitus is a predisposing factor for the development of UTI as it alters host defense mechanism. Immunologic impairments, 
such as defective in migration and phagocytic properties of polymorph nuclear leucocytes, are occurred in diabetes mellitus patients. 
Neuropathy which is one of the complication of diabetes, impairs bladder emptying, favoring colonization of bacteria and a risk factor 
for recurrent urinary tract in fection. [3] The urinary tract is the principle site of infection in diabetic patients with complications. [4]

The most common organism of UTI in both diabetic and non-diabetic patients is E.coli. [5] Inappropriate and indiscriminate use of 
antibiotics has led to the emergence of multidrug-resistant E.coli. Increasing rates of resistance among E.coli is a growing concern in 
both developed and developing countries. [6] The spread of antimicrobial resistance is one of the major causes of failure in treatment of 
infectious diseases, resulting in increased morbidity, mortality and economic burden. [7]

In many parts of Myanmar, efficient facilities such as VITEK2 for culture of urine and testing of sensitivity to antimicrobials are not 
available, thus, leading to inadequate management of UTI in diabetic patients. Current status of causal organisms and resistance pattern 
of UTI in Myanmar is not available. Therefore, knowledge of causative agents and their sensitivity patterns will be beneficial by providing 
information on the best initial empirical therapy especially in septic emic patients. A wrong initial choice of antibiotic can lead to high 
mortality rate. Therefore, this study will be able to produce favorable effect on outcomes of patients and health-related expenditures. 
The aim of this study is to determine the spectrum of organisms and its pattern of antibiotic sensitivity in diabetic patients with UTI.

A descriptive cross-sectional study was conducted at Bahosi Private Hospital during the period from July 2014 to July 2015. Hospi-
talized diabetic patients with clinically suspected UTI at the time of admission or acquired during their stay in the hospital, who gave 
informed consent were included in the study.

Diagnosis of diabetes was made according to WHO criteria with symptoms of hyperglycemia and fasting blood sugar ≥ 7mmol/l or 
random blood sugar ≥ 11.1mmol/l or HbA1C ≥ 48mmol/L (6.5%). Clinically suspected UTI was defined as the presence of at least two of 
the following complaints: frequency, urgency, nocturia, dysuria, incontinence, suprapubic pain, flank pain, cost vertebral angle tender-
ness, fever (38°C) and chills. [8]

After giving proper instructions, clean-catch mid-stream urine samples of diabetic patients with clinically suspected UTI were col-
lected with screw-capped wide mouth plastic bottles. In Microbiology Laboratory, urine specimens were inoculated onto Blood agar and 
MacConkey agar with 0.01ml calibrated wire loop and incubated at 37°C for 18 hours. Significant bacteriuria is defined as urine culture 
grew > 105 CFU/ml of urine (CFU= colony forming unit). Culture samples with negative results were excluded.

A total of 210 positive urine cultures were included in the study. Positive urine cultures showing significant bacteriuria were identi-
fied by their characteristic appearance on their respective media, and confirmed by the pattern of biochemical reactions using VITEK2 
identification. Antimicrobial susceptibility tests were carried out using different antibiotics. Statistical analysis was done using SPSS 
version 22.0.

Introduction

Patients and Methods
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A total of 210 patients showing significant bacteriuria were included in the study. Out of them, 91.00% were females and 9.00% were 
males (Figure-1). Mean age was 70.32 years ± 14.01 SD (age ranging from 20 to 96 years) (Figure-2).

Results

Figure 1: Sex distribution of diabetic patients with UTI.

Figure 2: Age distribution of diabetic patients with UTI.

Escherichia coli was the most frequent organism isolated, accounting for 60.5% (127 cases), followed by Klebsiella pneumoniae 
13.8% (29 cases) and Enterococci species 12.9% (27 cases). Pseudomonas species such as Pseudomonas aeruginosa, Pseudomonas 
stutzeri and Burkholderia cepacia, were positive in 3.5% of cases. Other rare organisms such as Citrobacter froundii, Kocuria kristinae 
and Kluyvera intermedia grew in one case each. (Figure-2)
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E.coli showed high resistance rates to Ampicillin (93.7%), Ciprofloxacin (77.2%), Levofloxacin (76.8%), Tetracycline (76.4%), Ce-
fazolin (73.2%), Ceftriaxone (72.6%), Cefepime (72.0%), Aztreonam (72.0%), and Co-trimoxazole (70.9%). (Figure-3)

Figure 3: Antibiotics sensitivity and resistance patterns of E. coli.

Organism Frequency Percent

E. coli 127 60.5
Klebsiella pneumoniae 29 13.8
Enterococci spp 27 12.9
Proteus mirabilis 3 1.4
Citrobacter froundii 2 1.0
Staphylococcus hominis 1 0.5
Streptococcus agalactiae 3 1.4
Enterobacter cloacae 1 0.5
Serratia marcescens 2 1.0
Klebsiella oxytoca 1 0.5
Staphylococcus agalactiae 1 0.5
Kluyvera intermedia 1 0.5
Moraxella group 1 0.5
Staphylococcus aureus 3 1.4
Pseudomonas aeruginosa 4 1.9
Burkholderia cepaia 2 1.0
Pseudomonas stutzeri 1 0.5
Kcuria Kristinae 1 0.5

Table 1: Prevalence of UTI.
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Urinary tract infections are imposing a substantial financial burden on society. [9,10] UTI in diabetic patients can lead to life-
threatening sepsis. Women are at increased risk of UTI than men due to several factors such as shorter urethra, close proximity to anal 
opening, certain types of birth control (diaphragms), and menopause. [11] In this study, patients who had clinically suspected UTI and 
showed significant bacteriuria were included, and we found out that there were more women than men.

In our study, the most prevalent organism was E.coli (60.5%). This agrees with the studies in Nepal (64.5%) [12], Bangladesh 
(61.8%) [13] And in North America (56.9%). [14] The second uropathogen is Klebsiella pneumonia (13.8%), whereas, the third most 
common organism is Enterococci spp (12.9%). Our study is Comparable to the study in Italy in which E.coli was the most common organ-
ism, followed by Klebsiella and Enterococcus. [15]

Extended-spectrum beta lactamase (ESBL) producing bacteria exhibiting resistance to most of the antibiotics, is increasing around 
the world. [16] This study shows that E.coli is resistant to most of the commonly used antibiotics. Cotrimoxazole is said to be the drug 
of choice in treating UTI. [17] However, our study shows that E.coli is resistant to Cotrimoxazole (70.9%). It is stated that Quinolones 
are one of the best therapeutic options for UTI. [18] Nevertheless, in the present study, the resistant rate to Quinolones is high (77%). 
It can also be seen that there is a high resistance to Cephalosporin groups (70%) in our study. This indicates organisms are ESBL and 
Amp C producers. [18]

The susceptibility of Nitrofurantoin and Amikacin is satisfactory with sensitivity rates of 80.3% and 96.1% respectively. Carbapen-
ems are the final treatment options for various kinds of infections. [19] E.coli has the highest sensitivity rates to Carbapenems, indicat-
ing that there are not many carbapenemase-producing strains in this study.

Myanmar is a developing country. Although UTI is one of the most common causes of morbidity, there is a lack of sufficient data of 
causal organisms and their antibiotic sensitivity pattern among Myanmar population. Multiple courses of antibiotics introducing to the 
diabetic patients with the recurrent UTI could be of the main reasons of the appearance of multi-drug resistant organisms. Keeping the 
emergence of antimicrobial resistant organisms in mind, antibiotic therapy should be thoughtful, rational and prudent. [20] Empiri-
cal antibiotic therapy is often given to UTI. However, because of the evolving antibiotic resistance phenomenon, regular monitoring of 
resistance patterns is crucial to improve guidelines for empirical antibiotic therapy. [21,22] In non-life-threatening cases, antibiotics 
should be commenced according to the culture and sensitivity results. This would not only reduce the unnecessary use of antibiotics 
but also halt the dissemination of antibiotic resistant strains. In case of emergency, high potency drugs should be considered, as there 
is not enough time to wait for the culture and sensitivity results. Since antibiotic resistance is associated with the indiscriminate use of 
antibiotics which are easily available as over-the-counter drugs in developing countries like Myanmar, this study will be able to high-
light the importance of the use of antibiotics, and will be an evidence to exert a stimulus to the stake holders regarding the health care 
in Myanmar to take further actions. The main limitations of this study were that the previous antibiotics usage, the current treatment 
of diabetes, the other co morbidities apart from diabetic mellitus, and the immune status of the patients were not taken into account.

E. Coli was found out to be sensitive to Ertapenem (98.4%), Imipenem (96.1%), Meropenem (96.1%), Amikacin (96.1%) and Ni-
trofurantoin (80.3%). (Figure-3) Of the remaining antibiotics, Piperacillin+Tazobactam and Co-amoxiclav had relatively low resistance 
rates with 17.50% and 26.0% respectively.

Discussion

Conclusion
Overall, the most prevalent organism is E.coli and it is resistant to various antibiotics including Ampicillin, Cephalosporin’s, Quino-

lones and Cotrimoxazole. This alarming fact should incite policy makers to formulate an antibiotic policy for the rational use of antibiot-
ics, especially in areas where there is no facility to perform culture and sensitivity. Diabetic patients are at high risk of developing UTI, 
thus continued surveillance of the resistance rates of uropathogen to different antibiotics is needed to ensure appropriate treatment 
of UTI.
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