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During an incident document, law enforce-
ment may file it as a First Information Report 
or add it to the General Diary. Investigators 
obtained information at ARF by conducting an 
FIR. This paperwork is encrypted and 
provides distinctive numbers. The Superinten-
dent of Police's office and the related Deputy 
General Police's office get the findings after 
that. Using MAAP programming, all of these 
facts have to be entered into an electronic 
device and examined. In basic terms, BUET's 
Accident Research Institute (ARI) applies the 
MAAP software. The roadway Safety Cell 
(RSC) of the BRTA and the Police Department 
collaborate to deliver the gathered data to ARI 
(13).

Some additional factors should be included, 
and the ones currently present that have been 
extracted from the ARF should be acknowl-
edged, in order to strengthen the repository of 
data. The Road User Movement (RUM) iden-
tifier and additional info have been filled in by 
the Accident Research Institute by authenticat-
ing all ARFs that obtain it from Accident Data 
Units (ADU) with the objective of developing 
an accurate Incident Registry database [10]. 
Accident report forms are primarily assembled 
and studied and any adjustments that are 
required are done at ARI. After designating an 
RUM identifier for every single kind of 
incident, the MAAP5 repository obtains the 
data being supplied.

As previously mentioned, law enforcement 

personnel in Bangladesh are in responsible for 
registering incidents. Because they are not 
sufficiently educated, a great deal of the docu-
mentation cannot be filled out accurately. 
However, ARF is barely lengthy in Bangla-
desh. In this nation, almost all of the incidents 
with lesser seriousness go undetected. Since 
there is a possibility of discrimination, most 
people have no intention of registering an 
official claim. Therefore, the majority of fatal-
ities are not registered. Even documented 
mishaps are frequently not published precise-
ly. Inadequate supervision of duty personnel 
may be demonstrated by findings.

ORIGINAL ARTICLE

Antimicrobial susceptibility pattern of Esche-
richia coli from various clinical samples of 
urban health care facilities, Bangladesh

1.

3.

2.

 
 

Assistant Professor, Ad-din 
Akij Medical College, 
Khulna, Bangladesh, afsanas 
bmc34@gmail.com, Orcid id: 
0009-0002-3577-1668
Junior Scientific Officer, 
Bangladesh Specialized 
Hospital Limited (BSHL) 
sadia.buhs.6700@gmail.com    
Orcid id: 0009-0007-7932- 
3804
Laboratory Scientific Officer, 
Novus Clinical Research 
Services Limited (NCRSL), 
Bangladesh, ararashiqur@g-
mail.com, Orcid id: 
0000-0002-9430-5547

Background: Escherichia coli is the main cause behind human infections of the 
urinary tract, ears, wounds, and other tissues. Concern over E. Coli's increasing 
antibiotic resistance is spreading throughout the world. The aimed of this study 
to determine antimicrobial susceptibility of E. coli from various clinical sources. 
Methods: A total of 160 samples of blood urine, wound swab and throat swab 
were analyzed for identification of bacterial isolates and their antimicrobial 
susceptibility pattern. Patient data was analyzed using descriptive statistical 
methods, including sample processing, organism identification, microscopic 
examination, and antimicrobial sensitivity testing, in accordance with Clinical 
and Laboratory Standards Institute guidelines. Results: Escherichia coli (E. 
coli) was isolated from 87 (54.37%) samples. The blood samples contained the 
majority of the E. Coli, 60 (68.96%), followed by urine 15 (17.24%) and throat 
swab 07 (8.05%). Nitrofurantoin (40%), nalidixic acid (32.8%), netilmycin 
(31.8%), and cotrimoxazole (26.9%) had the highest rate of resistance. 
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Introduction

Methodology

Culture and identification

The study was conducted at Ad-din Akij 
Medical College, Khulna, from May 2023 to 
December 2023. Data on microorganism 
culture and sensitivity was collected from 
blood, urine, wound swabs, and throat swab. 
160 unique samples were collected and 
informed consent was obtained. Patient data 
was extracted from case sheets, and the 
collected data was analyzed using 
descriptive statistical methods. The 
procedural aspects encompassed sample 
processing, organism identification, 
microscopic examination and antimicrobial 
sensitivity testing (conducted using disc 
diffusion test in Mueller Hinton agar media,) 
in accordance with Clinical and Laboratory 
Standards Institute guidelines (15).

Blood culture samples were collected 
aseptically in sterile containers following 
standard procedures (16). Hand hygiene was 
performed to reduce contamination risk. 
Blood culture bottles were inoculated with 
8-10 mL of blood and sent to the 
microbiology laboratory. Urine samples 
were collected and incubated aerobically at 
37ºC for 24-48 hours (17). Pus and throat 
swab samples were collected from wounds 
and throat with sterile swab stick and 
inoculated onto Blood agar, Chocolate agar, 
and MacConkey agar media. The inoculated 
samples were stored at room temperature and 
examined after 24 hours (18,19,20).

Escherichia coli is a rod-shaped, gram-negative 
bacterium usually inhabits the lower intestines of 
humans. It can result in nosocomial infections and is 
also present in hospital environments (1). Esche-
richia coli, often known by its widely used abbrevia-
tion, E. coli, is a common gut habitant which can be 
found in water, soil, and vegetation in among 
humans and animals.  Escherichia coli is one of the 
most common causes of UTIs and also a major 
pathogen that can lead to bloodstream infections (2), 
otitis media, wound infections (3), newborn menin-
gitis, and nosocomial pneumonia (4). Escherichia 
coli is a common cause of food- and water-borne 
diarrhea in humans, particularly in developing 
nations (5). It has been associated with multiple 
deaths, especially in children under the age of five 
(6,7).

Antimicrobial resistance poses a severe threat to 
public health worldwide, especially in developing 
nations where poverty, malnutrition, and infectious 
illnesses are rampant (8,9,10). It is one of the prima-
ry reasons why infectious disorders, such as those 
brought on by E. coli, fail to respond well to therapy, 
which raises morbidity, mortality, and healthcare 
costs (11). Globally, the problem of multidrug-resis-
tant E. Coli is becoming more and more prevalent 
(12). There are notable regional variances in the 
incidence and susceptibility profile of E. coli clinical 
isolates, in addition to notable changes in different 
populations, clinical samples, and environmental 
factors.

Treatment of illnesses becomes more difficult when 
bacterial resistance to drugs increases. Generally 
speaking, bacteriological testing is not done in up to 
95% of instances with severe symptoms before 
treatment begins. The susceptibility and occurrence 
profiles of Escherichia coli show notable changes 
across different populations and environments, in 
addition to large geographic variances (13). The 
region has conducted extensive research on the 
periodic epidemiology of E. coli to identify patterns 
of antibiotic resistance in individuals suffering from 
urinary tract infections (3,14). However, there is a 
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Microscopic examination
The colonies obtained from Blood agar and 
MacConkey agar plate were subjected to 
gram staining and observation under 
microscope was noted.
Sensitivity test
Susceptibility to various antimicrobial 
agents were tested by the disk diffusion 
method following Clinical and Laboratory 
Standards Institute (CLSI) guidelines (21). 
The tested antibiotic discs were amikacin, 
ciprofloxacin, cefixime, cefotaxime, 
ceftriaxone, cotrimoxazole, gentamycin, 
imipenem, levofloxacin, nalidixic acid, 
colistin, vancomycin, linezolid and 
nitrofurantoin. Nitrofurantoin used only for 
urinary isolates. After incubation at 37ºC for 
24 hours, diameter of the zone of inhibition 
was measured and the isolates were 
classified as susceptible, intermediate and 
resistant according to CLSI criteria (15).

Results
A total of 160 samples were analyzed for isolation 
and identification of bacteria and antimicrobial 
susceptibility testing. E coli was isolated from 87 
(54.37%) samples. The highest number of isolates 
(68.96%) were obtained from the blood samples 
followed by urine (17.24%), sputum (8.05%) and 
pus sample (5.75%). (Table -1)..  

The age of the patients ranged from 2 months to 
70 years. E. coli was most common in the age 
group of 0-10 years followed by age group up to 
10 years. (Table 2) 
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Table I: Distribution of specimens and culture 
positivity of E. coli

Table II: Age group and gender wise distribu-
tion of wound infection
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Discussion
One of the most frequent bacteria that causes 
infections is Escherichia coli. Pub-patterns are 
still seriously threatened by E. Coli's 
antimicrobial resistance patterns. Overall, E. 
Coli showed a significant level of resistance to 
antibiotics in this investigation. The outcome 
agrees with the conclusions of earlier research 
(22). In this investigation, the resistance rates 
were found to be higher than in Khan (23) 
results and lower than in Iqbal and Patel's and 
Okonko (25) results. According to studies 
done in Slovenia (26) and Ethiopia (27), there 

The overall antimicrobial susceptibility pattern of 
E. coli isolates from various clinical sources is 
given in the table 3. 
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Table III: Antimicrobial susceptibility pattern of E. coli isolates.

is a high level of resistance in E. coli to 
erythromycin and tetracycline. The isolation 
rate of E. coli in the present study was 54.37% 
and it was commonly isolated from blood 
samples (68.96%). These findings are in 
conformity with the reports by other 
researchers (14). Although E. coli is generally 
perceived as an ‘antibiotic friendly’ pathogen, 
resistance has increased over the past decade 
(15). In this study, the overall resistance of E. 
coli to antimicrobial agents was high. 
Increasing irrational consumption rate of 
antibiotics, self-medication due to over- the- 
counter availability of antibiotics, 
non-compliance with medication, sales of 
substandard drug, consumption of food from 
animals that have received antibiotics, and 
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transmission of resistant isolates between 
people may account for the rise in antibiotic 
resistance. Among the various antibiotics 
tested, it showed highest rate of resistance to 
nitrofurantoin (40%), followed by nalidixic 
acid (32.8%), netilmycin (31.8%) and 
cotrimoxazole (26.9%). 
 

Nitrofurantoin exhibits efficiency against 
prevalent sources of urinary tract infections, 
such as Enterococcus, Citrobacter, and E. 
Coli. Less consistently susceptible are 
Enterobacter and Klebsiella. Typically, 
resistant bacteria include Serratia, 
Acinetobacter, Morganella, Proteus, and 
Pseudomonas. In general, nitrofurantoin 
resistance is rare, and many organisms that are 
resistant to many drugs yet show susceptibility 
(28,29). Since nitrofurantoin was first used in 
clinical practice more than 50 years ago, 
susceptibility to it has essentially not changed. 
The use of regular nitrofurantoin therapy is 
limited to cases with complex cystitis since it 
does not reach therapeutic quantities in the 
bloodstream. This study found that 
nitrofurantoin has a remarkably high degree of 
sensitivity (60%) which is consistent with 
findings from earlier research carried out in 
Nepal (1,14). High rate of resistance (32.8%) 
has been detected in the present study for 
nalidixic acid, one of the important members 
of monocarboxylic acid. Consequently, new 
therapies must be developed when there is 
significant resistance to fluoroquinolones. 
One study they found that out of 50 E. Coli 
isolates that were tested, 100% of them 
showed resistance to penicillin and 
erythromycin. They also showed resistance to 
nalidixic acid (49%) and cephalexin (47%) as 
well as amoxicillin (86%), ampicillin (42%) 
and ciprofloxacin (37%), tetracycline (32%) 
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for recall type of question is also observed in 
the first professional MBBS written examina-
tion of Anatomy held under the University of 
Dhaka from the year 2009 to 2014 as observed 
by Akhter and Sayeed (5), meanwhile, their 
observed value (76.58%) was almost nearer to 
the curricular directives. In 2022, Rajwana et. 
al. (6) noted that more than 80% of the total 
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Bangladesh were also recall type of question. 
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depicted a similar trend of distribution of 
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age of occurring the recall type of question in 
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sition of higher- order thinking processes and 
competencies instead of mere factual knowl-
edge and low-level cognitive skills (8).

In this study, it was found that the weightage 
of the distributed understanding type of ques-
tions (12.36%) throughout the papers did not 
meet the recommendation of the curriculum 
(i.e. 20%). Moreover, it showed a downward 
trend over the last few years. In contrary to 
this, Akhter and Sayeed (5) observed 23.42% 
of marks were allocated for the understanding 

type in the question papers of the University of 
Dhaka, which was not much deviated from the 
curricular directive. Rajwana et. al. (6) found 
11-13% understand type questions in physiol-
ogy. Nevertheless, this declining tendency 
should be taken into account during the 
construction of questions to implement the 
recommendations of the curriculum.

The most striking finding of the current study 
was the absence of the application type ques-
tions in all the question papers. This lack was 
also pointed out by Akhter and Sayeed (5) in 
the anatomy questions of the University of 
Dhaka. A very negligible portion of the ques-
tions in physiology (0.25-0.95%) were found 
to be of application type as noted by Rajwana 
et. al. (6). Although the detailed scenario of 
anatomy, as well as that of the other subjects, 
is not clear yet, this small scenario of the pres-
ent study assumes that the effort in the 
construction of SAQs may not be reached up 
to the mark or there may be a lack of training 
on implementation of the curriculum. Howev-
er, structuring the question papers may 
improve the status.
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