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Introduction
Infection of the urinary tract is one of the most common health 
concerns worldwide and is estimated to affect around 405 
million people globally.1 UTI may occur in any age and sex 
groups, especially female children, women in their reproductive 
age, and older women who are more vulnerable to infections.2 In 
our country most of these patients are female, diabetic, and 
patient with a history of instrumentation of urinary tract. Thus, 
recurrent or chronic UTI is a concern for increased morbidity 
and health care cost of the patient.3,4 These UTI patients are 

sometimes complicated with septicemia that is urosepsis which 
causes profound mortality. Studies reported that E. coli is the 
predominant organism causing both complicated and uncompli-
cated UTI followed by Klebsiella pneumoniae, Enterococcus 
faecalis, Proteus mirabilis, and group B Streptococcus.5 
infection caused by a bacteria's resistance to commonly used 
antibiotics and broad-spectrum antibiotics makes the situation 
even worse.6  In developing countries, the scenario is debilitat-
ing due to the inappropriate use of antibiotics in UTI manage-
ment and as a remarkable proportion of patients purchase antibi
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otics directly from community pharmacies without prescription 
or any expert consultation.6,7 Therefore, it is very important to 
find out the common pathogen causing UTI in a specific area of 
the population served by a tertiary medical college hospital. It is 
also crucial to find a cheaper but cost-effective antibiotic with a 
very good sensitivity profile to serve a large group of patients.
In this study, we find out the bacterial etiology of UTI, the most 
common bacteria and percentages of other bacteria causing 
UTI. Based on the culture and sensitivity reports, we examined 
their sensitivity to injectable antibiotics that are widely used 
and affordable, such as amikacin. We also paid close attention 
to finding bacterial resistance to higher antibiotics, for example, 
carbapenem (Imipenem, meropenem), and aminoglycosides.
Besides, we have sought antibiotics that are deemed to be 
sensitive to the resistant cases of infection that were mentioned 
before. We have also explored the carbapenem-resistant 
infection in depth because carbapenem resistance isolates in 
urine culture and sensitivity is on the rise worldwide.

Materials and Methods
In this observational study, a total of 150 urinary tract infection 
patients were selected randomly irrespective of age, sex and 
associated comorbidity like Diabetes mellitus (DM), Chronic 
kidney disease (CKD) and Benign Enlargement of Prostate 
(BEP) etc. in Khwaja Yunus Ali Medical College and Hospital  
in the northern part of Bangladesh throughout January 2022 to 
March 2022. Both outpatients and inpatients were included in 
this study. Patients having a clinical history and examination 
findings suggestive of UTI originating from the kidney, ureter 
and urinary bladder etc. were selected in an unbiased manner. 
Any patient having a valid culture report within last six weeks, 
a history of specific antibiotics resistance UTI, indwelling of 
catheterization and patients who have already started empirical 
antibiotics for UTI were excluded from this study. A proper 
clean catch method of urine sample collection was ensured in 
this study. Contamination was strictly managed by giving 
proper instructions on how to handle the specimen correctly.

The recommended culture procedures were used to isolate 
bacteria. Well-mixed urine samples were placed on MacConkey 
agar and 5% sheep blood agar. The BD Phoenix TM M50 
Automated Microbiology System determined the gram-nega-
tive bacterial species. For the identification of organisms, a total 
of 45 substrates including carbohydrates, amino acids, proteins 
and its derivatives were used for the observation of reactions to 
them. All the procedures were done according to the manufac-
turer’s instructions.8 A sealed and self-inoculating molded 
polystyrene tray with 136 micro-wells which contain dried 
reagents, serves as the BD Phoenix disposable device. The 
combined panel contain an identification (ID) side with dried 
substrates for bacterial identification and an antimicrobial 
susceptibility test (AST) side with various concentrations of 
antimicrobial agents, growth and fluorescent controls at appro-
priate well locations. The BD Phoenix system utilizes various 
colorimetric and fluorometric indicators for ID and optimized 
colorimetric redox indicators for AST.

BD Phoenix M50 system AST was based upon minimal inhibi-
tory concentration (MIC) of selected different antimicrobial 
agents.9 A colorimetric oxidation-reduction indicator used to 
mark microbial metabolism in the BD Phoenix panels. While 
initial reduction occurs the indicator changes from blue to pink. 
Further reduction causes the indicator to change from pink to 
colorless. These microbial metabolisms inhibition indicate the 
susceptibility to respective antimicrobial agents. Conventional 
and anti-pseudomonal antibiotics were used in the AST panel. 

Data analysis
Statistical analyses and data visualization were done in MS 
Office Excel 2016 (Microsoft, Washington, USA).

Results
At first, we titrated all the cases according to bacteriological 
etiology. E. coli was the highest bacterial yield in urine culture 
and it was around 72% (108 out of 150)) to be precised. 
Secondly Pseudomonas Sp. came up with 11% (16 cases) of 
urine culture. Staphylococcus Saprophyticus claimed the third 
spot by 10% (15 cases) in bacterial culture and the rest of 7% 
urine culture positive were Staphylococcus group (such as 
Staphylococcus hemolyticus, Staphylococcus epidermis, Staph-
ylococcus lentus, Staphylococcus aureus), Klebsiella and 
corynebacterium (Table I). These bacteria mentioned above 
were grouped all together as others (Figure: 1).

Table I: Frequency and types of bacterial isolates in urine (total 
150 urine samples)
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Pathogens  Number 
of cases

 

E. coli  108  

Pseudomonas sp.  16  

Staphylococcus saprophyticus  15  

Staphylococcus hemolyticus  2  

Staphylococcus epidermis  2  

Staphylococcus lentus  2  

Staphylococcus aureus  2  

Klebsiella  2  

Corynebacterium  1  
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Figure 1:  Percentages of bacterial organisms causing UTI

During the study of antibiotic sensitivity surprisingly we found 
that amikacin was the most sensitive antibiotic followed by 
carbapenem. About 90% of the total cultured E. coli and 10% of 
bacteria other than E. coli were sensitive to amikacin (Figure: 2).

Figure 2:  Amikacin sensitivity to Uropathogens

When we studied carbapenem sensitivity pattern 53% Staphy-
lococcus saprophyticus (8 out of 15 cases) were resistance to 
carbapenem (both imipenem and meropenem). Approximately 
14% of E. Coli culture resistance to carbapenem. However, as 
the E. coli was highest in count, 15 cases among 108 positive 
cases were resistance to carbapenem. Pseudomonas sp. 
resistance to carbapenem only 6%, a solitary case was 
resistance among total 16 cases. Other 9% resistance to carbap-
enem i.e., only 1 case out of 11. Whereas carbapenem sensitivi-
ty to E. coli, Staphylococcus saprophyticus, Pseudomonas sp. 
was observed 86%, 47% and 94% respectively (Figure: 3).             

Figure 3: Graphical presentation of carbapenem sensitivity to 
uropathogens

In this study, most of the pathogens were resistant to vancomy-
cin. Around 81% (88 cases) of E. coli infection were resistant to 
vancomycin. However, vancomycin resistance to Pseudomonas 
sp. was 75% (12 cases) as expected. Vancomycin has superior 
sensitivity to Staphylococcus saprophyticus by 80% (12 cases) 
being sensitive and 20% (3 cases) being resistant. (Figure: 4).      

Figure 4: Graphical presentation of vancomycin-resistant to 
Uropathogens.

Discussion
We demonstrated that in the bacterial isolate without any 
surprise E. coli happened to be the highest number of pathogens 
in the urine culture. Pseudomonas got the second spot followed 
by staphylococcus saprophyticus at 3rd position. Nevertheless, 
if we include other staphylococcal species, they comprise 15% 
of the total cases and rank 2nd. Other studies have also reported 
that E. coli was the predominant isolate from patients with 
UTIs, which is consistent with this finding.10 The Staphylococ-
cal group rarely causes UTI. However, female patients are more 
likely to get it. Klebsiella, Corynebacterium, Proteus, Strepto-
coccus acidominimus, Kocuria kristinae were some of the 
uncommon pathogens that were identified.11

During sensitivity study, E. coli was mostly sensitive to the 
injectable antibiotics. Amikacin is the most effective antibiotic 
against many Gram-negative bacteria.12 Our study showed that 
amikacin sensitivity was present in more than 90% of E. coli 
isolates, which agrees with the findings of R. Shyamala et al.13 
Additionally, 86% of these isolates exhibited carbapenem 
sensitivity. Carbapenems are considered to be the drugs of 
choice for the treatment of severe infections caused by Entero-
bacteriaceae particularly E. coli, and other Gram-negative 
bacteria.14 Unfortunately, the increased dependence on such 
antimicrobial agents has led to the emergence and spread of 
carbapenem resistance, especially among Enterobacteriaceae.15 
Carbapenem got resistant mostly to staphylococcus saprophyti-
cus followed by E. coli and Pseudomonas. We found 13 cases 
where carbapenem was resistant but amikacin was sensitive. In 
these cases, amikacin happen to be the only alternative antibiot-
ic. There were 5 cases where all the antibiotics were resistant. 
Out of these 5 cases 4 had E. coli and 1 had Staphylococcus 
saprophyticus.
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Vancomycin has never been drug of choice in UTI. According 
to the result it showed very poor sensitivity to E. coli and 
Pseudomonas. However, vancomycin sensitivity was found to 
be better against staphylococcal species of pathogen, which is 
expected. We also found 5 cases where vancomycin was 
sensitive, although carbapenem and amikacin were resistant.
Our study revealed well well-documented emergence of 
carbapenem-resistant uropathogens which is alarming. Howev
er, we still found other antibiotics which (amikacin and vanco-
mycin) were sensitive to carbapenem-resistant cases. So still we 
have some option to choose in carbapenem-resistant cases. 
However, the fact that 5 cases of carbapenem-resistant were 
resistant to all antibiotics is frightening and may become 
perilous in the future. Therefore, the injudicious use of antibiot-
ics has to be stopped. Regional and institute-based urine culture 
and sensitivity pattern guided protocol must be administered 
and followed strictly.

Conclusion
UTI is one of the commonest causes of inpatient admission 
throughout the world. In our study E. coli, is the commonest 
uropathogen causing UTI followed by Pseudomonas and Staph-
ylococcal group.  Empirical antibiotics are given awaiting urine 
culture report. A good methodical culture will take at least 48 
hours to give proper results. It is important to make a good 
choice of antibiotic which is cheaper and has a good sensitivity 
profile to uropathogen. Our study result showed amikacin 
which is a very cheap and easily available antibiotic in our 
country can serve the purpose accurately and respectfully. Our 
study also showed the emergence of carbapenem-resistant 
uropathogens in a notable number of cases. Therefore, carbape-
nem and other antibiotics like these should be reserved until the 
culture and sensitivity report comes. They should only be used 
when other alternatives are resistant.
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