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ABSTRACT
Background and Objective: Escherichia coli is the most prevalent bacteriological agent responsible for
Urinary Tract Infections (UTIs) in humans, as well as the most common nosocomial infection in developed
countries. The broad availability of antimicrobial drugs has made them difficult to treat due to the
emergence of infections with rising antibiotic resistance. The study was carried out in a tertiary care
hospital in Sirajganj on a  urinary tract  infection with  Escherichia coli for isolation  and diagnosis of
antibiotic resistance. Materials and Methods: Urine samples (n = 296) were obtained from patients
exhibiting signs and symptoms of urinary tract infections. Bacteria were extracted and identified using
conventional biochemical techniques.  The  Kirby-Bauer  method  was  used to determine E. coli resistance
to various antibiotics. Results: A bacterial etiological agent was recovered from 79 samples, with E. coli
having  he  ighest  revalence  54,  8.4%),  ollowed  y  taphylococcus  ureus  12.6%), Pseudomonas species
(10.1%) and Klebsiella species (8.9%). The Escherichia coli was highly resistant to Ceftazidime (85.2%),
Ceftriaxone (72.2%), Amoxycillin (68.5%) and Nalidixic acid (64.8%), followed by intermediate resistance
to Cefuroxime (59.3%), Netilmicin (51.9%), Azithromycin (50.0%) and Ciprofloxacin (40.7%) and low
resistance  to  Gentamycin  (31.5%),  Nitrofurantoin  (27.8%)  and  Imipenem  (13.0%).  Out  of  79
Escherichia coli isolates, 60 (75.9%) were declared as multiple drug-resistant and 2 (2.5%) were extensive
drug-resistant. Conclusion: It has been determined that multiple medication-resistant Escherichia coli is
to blame for the majority of human urinary tract infections.
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INTRODUCTION
Urinary tract infections are one of the leading causes of morbidity and mortality. Escherichia coli is the
most common urinary pathogen,  accounting  for  50-90%  of  all  uncomplicated  urinary  tract  infections.
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Escherichia coli in the gastrointestinal tract as commensals supply the  pool  for  the  beginning  of  UTI.
The UTIs are serious health problems that affect people all over the world. In Bangladesh, Urinary Tract
Infections (UTIs) are extremely common1.

Escherichia coli  was  the  most  common  uropathogen,  followed  by  Klebsiella  pneumoniae  and
Pseudomonas aeruginosa. Females were more likely than males to have UTIs and both were more common
in the middle age groups. Gentamicin, Imipenemand Meropenem were discovered to be effective
treatments for the examined uropathogens due to their broad spectrum of activity in the current
investigation. Antibiotic selection for UTI must be guided by culture and sensitivity testing and empirical
medicines must be chosen based on recent antibiograms from a specific geographical area2.

The  most  frequent  bacteria  that  cause  UTIs  in  humans  are  Escherichia coli,  Klebsiella pneumoniae, 
Pseudomonas  aeruginosa,  Staphylococcus  saprophyticus,  Staphylococcus  aureus  and  Proteus  mirabilis.
The most predominant Gram-negative isolate was E. coli (96.2%) and the rest of the isolates were
Klebsiella pneumoniae 1 (1.9%) and Pseudomonas aeruginosa 1 (1.9%)2,3.

Urinary Tract Infection (UTI) is one of the most common infections afflicting people of all ages and
genders. About 85% of UTIs obtained in the community and 50% of UTIs acquired in hospitals are caused
by E. coli4. Several variables, including urological equipment, immunosuppression, age and gender, may
influence the frequency of UTIs5. One of the most serious health hazards, catheter-associated UTIs account
for 34% of all infections related to healthcare6.

The empirical use of cephalosporins and Ciprofloxacin has been put in jeopardy by the advent of
extended-spectrum beta-lactamases7. Different processes, including horizontal gene transfer,
recombination of foreign DNA in bacterial chromosomes and genetic material modification, are used by
microorganisms to build drug resistance8. Microorganisms’ resistance patterns differ from nation to nation,
state to state, large hospital to small hospital and hospital to community.

The overuse and abuse of antibiotics in Bangladesh are contributing to the problem of antibiotic
resistance5,9. Inadequate data are available to quantify the issue and there is no regular national
surveillance of antibiotic resistance10. To improve the efficacy of empirical treatment, it is critical to identify
the bacteria that cause UTIs and evaluate whether they are resistant to commonly used antibiotics11-13. The
goal of the current investigation was to shed light on the bacterial causes of urinary tract infections and
identify the E. coli isolates’ patterns of resistance.

MATERIALS AND METHODS
Study area: The study was conducted at the Health Aid Diagnostic and Consultation Center, Sirajganj,
which is  one  of  the  oldest  and  biggest  diagnostics  centers  in  Sirajganj  between  January,  2023  to
June, 2023.

Sample collection and isolation of bacteria: The urine samples (n = 296) were obtained from patients
of various ages. The samples were centrifuged and the sediments were grown principally on blood agar
and MacConkey’s agar using the stick plate technique. Bacterial colonies of various morphologies were
chosen, purified and identified based on their biochemical profiles.

Multiple drug resistance: Antibiotic sensitivity of E. coli isolates was evaluated on Muller-Hinton agar
plates using Kirby-Bauer disc diffusion14. Isolates were declared sensitive or resistant based on the zone
of inhibition following the criteria of the Clinical Laboratory Standards Institute14.
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Ethical consideration: The ethical approval was taken from the ethical grant committee at Khwaja Yunus
Ali University. Refrence No: KYAU/DEAN/EGC/2023/007.

RESULTS AND DISCUSSION
A total of 296 cases of different ages and sex those who fulfilled the inclusion criteria of suspected UTI
were included in this study. Out of 296 cases,  79  cases  were  positive  and  217  cases  were  negative.
The rates of positive and negative cases in isolated urinary tract pathogens were 26.7 and 73.3%,
respectively. Among the culture of 296 urine samples, E. coli was the predominant isolate at 54 (68.4 %),
as presented in Fig. 1.

The bacterial etiology of Urinary Tract Infections (UTIs) in outpatient at the Health Aid Diagnostic  and
Consultation  Center,  Sirajganj,  was  determined.  The  resistance  pattern  of  E.  coli  against  several
antibiotics was also checked. Bacteria were successfully isolated from 79/296 samples. The rate of isolation
of bacterial etiological agents from female samples (78.2%) was not significantly higher as compared to
male (41.8%) patients. Out of 79 bacterial isolates from patients, the rate of E. coli (54, 68.4%) isolation was
the  highest,  followed  by  Staphylococcus  aureus  (12,  12.6%),  Pseudomonas  species  (8,  10.1%)  and
Klebsiella species (7, 8.9%) (Fig. 1).

Escherichia coli exhibited the highest resistance to Ceftriaxone (85.2%), followed by Ceftriaxonee (72.2%),
Amoxycillin (68.5%), Nalidixic acid (64.8%), Cefuroxime (59.3%), Netilmicin (51.9%), Azithromycin (50.0%),
Ciprofloxacin (40.7%), Gentamycin (31.5%), Nitrofurantoin (27.8%) and the lowest resistance to Amikacin,
Imipenem(13.0%). Table 1 out of 79 E. coli isolates, 60 (75.9%) were multiple drug resistant and 2 isolates
were extensively drug resistant. Multiple drug resistance was defined as resistance to three or more of the
three different antibiotic classes tested.

The UTIs are brought on by bacterial invasion and subsequent proliferation in the urinary tract. Other
findings were supported by the fact that although female patients (78.2%) had a higher infection rate than
male patients (41.8%), this difference was correlated with Shah et al.15.

Iqbal et al.5 reported that older patients (>50 years) had a greater rate of bacterial isolation. Escherichia
coli was discovered to be the most common etiologic agent of UTI, which was also consistent with other
findings16-18. Among the most important scientific discoveries of the twentieth century were antibiotics,
which are used to either kill or stop the development of germs. There is a severe public health concern
due to the increased incidence of antibiotic resistance in E. coli isolated from UTIs. It is essential to
recognize the patterns of antibiotic resistance in E. coli isolates to make sure those prescriptions are
suitable and precise.

Fig. 1: Distribution of causative agents of urinary tract infection
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Table 1: Antibiotic sensitivity pattern of Escherichia coli isolates
Patterns

----------------------------------------------------------------------------------------------
Sensitive Intermediate Resistant

---------------------- ---------------------- ----------------------
Antibiotics Disks concentration n (%) n (%) n (%)
Amikacin 30 µg 39 72.2 8 14.8 7 13.0
Amoxycillin 20 µg 11 20.4 6 11.1 37 68.5
Azithromycin 10 µg 19 35.2 8 14.8 27 50.0
Ceftazidime 30 µg 3 5.6 5 9.3 46 85.2
Ceftriaxonee 30 µg 10 18.5 5 9.3 39 72.2
Cefuroxime 30 µg 13 24.1 9 16.7 32 59.3
Ciprofloxacin 5 µg 28 51.9 4 7.4 22 40.7
Imipenem 10 µg 45 83.3 2 3.7 7 13.0
Netilmicin 15 µg 19 35.2 7 13.0 28 51.9
Nitrofurantoin 20 µg 35 64.8 4 7.4 15 27.8
Gentamycin 10 µg 29 53.7 8 14.8 17 31.5
Nalidixic acid 30 µg 9 16.7 10 18.5 35 64.8
N: Number and %: Percentage

The UTIs caused by bacteria that are both antibiotic and multi-drug-resistant have increased in recent
years. The UTI difficulties have increased as a result of the spread of bacterial infections that generate
Extended-Spectrum Beta-Lactamases (ESBL), which are also to blame for a variety of therapeutic and
epidemiological issues. Nearly ten years ago, Klebsiella spp. dominated the nosocomial ESBL-producing
microbial population, but the problem has recently worsened due to the presence of ESBL and MDR
Escherichia coli. The majority of ESBL E. coli are resistant to a variety of beta-lactamase drugs, including
Cephalosporins, Penicillin and Piperacillin/Tazobactam, as well as several non-beta-lactamase treatments
such as Fluoroquinolones, Trimethoprim and Gentamycin19.

All 54 isolates of E. coli species tested in the current study were resistant to Ceftazidime and Ceftriaxone,
indicating that these medicines should only be used with caution to treat urinary tract infections.
Escherichia coli resistance to the Ceftazidime group of antibiotics has been on the rise and is rising daily
in many regions of the world; however, there are only a small number of cases that suggest 90% resistance
to Ceftazidime20. Resistance to amoxicillin and a beta-lactamase inhibitor in combination was also quite
high. Beta-lactam inhibitors have been shown in prior research to boost the effectiveness of the
Ceftazidime   category   of  antibiotics  against  E.  coli.  Other  beta-lactam  antibiotics  such  as
Cefotaxime (89.7%), Ceftazidime (73.8%), Cefuroxime (58.26%) and Ceftriaxone (43.3%) were resistant to
some extent21. Other beta-lactamase antibiotics, such as Cefotaxime (89.7%), Ceftazidime (73.8%),
Cefuroxime (58.26%) and Ceftriaxone (43.3%), also have very high rates of resistance, making many of
them ineffective for use as empirically prescribed UTI treatments. Escherichia coli has a very high level of
antibiotic resistance to cephalosporins and Ceftazidime, according to earlier investigations conducted in
Bangladesh22.

Present study findings indicate that Ceftazidime and Ceftriaxone shouldn’t be used to treat UTIs since they
are often ineffective against UTI infections in impoverished nations like Bangladesh. Ceftazidime and
Ceftriaxone’s ineffectiveness in this study does not mean that these antibiotics are not used elsewhere in
the globe to treat UTIs brought on by E. coli. More E. coli was identified in some recent reports to be
susceptible to Ceftazidime and Ceftriaxone from European nations23. These medicines were effective
against E. coli even in Bangladesh a decade earlier20.

In comparison to past studies, this study discovered that E. coli exhibited higher resistance to Azithromycin
and Ciprofloxacin at 50.0 and 40.7%, respectively23,24. Increased carbapenem resistance in E. coli raises the
possibility that these medications were abused and/or misused in healthcare settings. The most effective
treatment for UTIs was Netilmicin, a mixture of Piperacillin and the beta-lactamase inhibitor Gentamycin,
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for which E. coli resistance was only 26.7%, proving that this antibiotic is still  useful  in  treating  UTIs19-22.
Escherichia coli was extremely resistant to Ceftazidime (85.2%) and Ceftriaxone (72.2%), even though the
Ceftazidime group of antibiotics is no longer used to treat human pathogenic pathogens. For the
aminoglycosides, varied resistance patterns were discovered in the current investigation. Gentamycin was
extremely resistant to E. coli, whereas Nitrofurantoin (27.8%), Imipenem and Amikacin (13.0%) had modest
levels of resistance.

Recently, E. coli infections have been treated with quinolones, notably Ciprofloxacin. Contrary to past
findings, the current analysis discovered that E. coli exhibited a significant level of Ciprofloxacin resistance
(54.2%)24. Additional studies from different regions of the world show that quinolones are still beneficial
against UTI infections. The words extended drug resistance (XDR) and multiple drug resistance (MDR) were
also mentioned in this study.

The MDR is defined as resistance to at least one member of three separate antibiotic classes that are used
to treat E. coli, whereas extensive drug resistance (XDR) is defined as resistance to at least one member
of all but two antibiotic classes. The MDR and XDR E. coli made up 85.2 and 13.0%, respectively, of the
samples used in this analysis. The antibiotics that were commonly successful against the XDR were
Amikacin and Imipenem.

CONCLUSION
Escherichia coli exhibits greater levels of MDR and XDR antibiotic resistance. Combination therapy, notably
with Amikacin and Ciprofloxacin, may be more effective in treating UTIs brought on by Escherichia coli.
Escherichia coli with antibiotic resistance seen in UTIs suggests strict monitoring and antibiotic
prescriptions following culture sensitivity tests.

SIGNIFICANCE STATEMENT
Understanding the isolation and antibiotic susceptibility of Escherichia coli (E. coli) in Urinary Tract
Infections (UTIs) is of paramount significance. Escherichia coli is a predominant pathogen causing UTIs and
its behavior in response to antibiotics greatly influences treatment efficacy. This research provides
essential insights into the prevalence, characteristics and antibiotic resistance patterns of E. coli in UTIs,
contributing to evidence-based clinical practices. The findings will guide healthcare professionals in
selecting optimal treatment strategies, combating antibiotic resistance and enhancing patient outcomes
in the management of UTIs.
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