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ABSTRACT: -

The most prevalent medical condition among hospitalized and outpatient patients is a urinary tract
infection. Multi-drug resistance to antibacterial medications is a further issue that raises concerns among
health professionals. The most frequent causative and etiologic agent for urinary tract infections is Escherichia
coli (E. coli). E. coli was the most common bacteria, accounting for 27.38% (43/157) of the 157 isolated
uropathogens. A large percentage was also seen in females, 62.42% (98/157).

These isolates were all further checked against 12 different antibiotics. E. coli showed tremendous
resistance towards Amoxyclav 88.42% followed by Ampicillin, 81.79%, Ciprofloxacin, 79.32%, Nalidixic
acid, 77.42%, Cefodoxime, 71.47%, Cephalothin, 69.62%, Tetracycline, 67.81%, Ceftazidime/clavulanic
acid, 59.28%, Ceftriaxone, 53.80%, Cefepime, 32.75% and Cefoperazone/sulbactam, 23.70%. While
Imipenem is the prominent drug of choice for urinary tract infections.
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INTRODUCTION: -

Due to anatomical differences, urinary tract infections (UTIs) are the most prevalent infection in humans,
particularly in women. Due to the evolution of resistance to several antimicrobial drugs, managing urinary tract
infections has recently become increasingly difficult (Steadman and Topley, 1998). The most frequent pathogen
that can cause urinary tract infections (UT]I) in both developed and developing nations is Escherichia coli (E.
coli), more specifically known as Uropathogenic Escherichia coli (UPEC) (Samra et al., 2005). Bacterial
resistance to various antimicrobial medications is a severe health risk for people all over the world. One of the
main reasons for bacterial resistance to antimicrobial drugs is the unwarranted or constant use of certain
antimicrobials.

According to Shames et al., (2009) and Ogura et al., (2009), E. coli is a common, diverse, and harmless
commensal organism that only needs to acquire virulence factors to become a highly pathogenic organism with
the ability to cause diseases like gastroenteritis, extra-intestinal infections, urinary tract infections, and
bloodstream infections. In addition to these, it can survive in various environments, which makes it an excellent
indicator organism to assess environmental samples and fecal contamination (Feng et al., 2002). It belongs to
the gamma probacteria’s Enterobacteriaceae family. According to Wagenlehner et al., (2008) and Kashef et al.,
(2010), it is the main infectious agent responsible for urinary tract infections. Additionally, the majority of
diarrhea-related deaths in children under the age of five among people around the world are caused by E. coli
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(Turner et al., 2006).

Antimicrobial resistance in E. coli has been noted globally, and the rate of resistance has risen among E.
coli, which is a serious issue (Kholy et al., 2003; Bell et al., 2002). Treatment of urinary tract infections becomes
more challenging as antimicrobial medication resistance continues to rise. According to Dromigny et al., (2005),
the majority of people with severe urinary tract infection symptoms were likely treated without doing a
bacteriological study in 95% of cases. According to Coque et al., (2008), the first drug resistance was described
in relation to ampicillin, amoxyclav, trimethoprim, erythromycin, third-generation cephalosporin antibiotics,
and tetracycline.

The incidence and susceptibility profiles of E. coli, according to Erb et al., (2007), show substantial
topographical alterations as well as significant variations in different contexts and populations. Antibiotics
should be used correctly to reduce the rate of antibiotic resistance (Islam et al., 2010). This study's goal was to
identify the prevalence and multidrug resistance profile of E. coli isolates from individuals with urinary tract
infections in hospital settings.

MATERIALS & METHODS: -

In the current investigation, a total of 63 urine samples from individuals with infections of the urinary
tract were obtained. Aseptically, in a sterile, clean catch container, fresh midstream urine samples were obtained.
Within two hours of collection, urine samples were brought to the lab in sterilized Luria Broth (LB) broth. At
37°C, Luria broth was incubated for an entire night.

Then, using a calibrated loop that delivered 0.01ml of each sample, each sample was inoculated on plates
of MacConkey agar, Cysteine Lactose Electrolyte Deficient (CLED) agar, and Eosin Methylene Blue (EMB)
agar. Plates were then incubated for 24 hours at 37°C overnight. In addition, the E. coli isolates in which we are
most interested were found through analysis of their morphological, cultural, and biochemical traits.

Using the single disc diffusion method recommended by Bauer-Kirby (1966), the antibiotic resistance
pattern of E. coli isolates was examined. For this, 3 ml of sterile nutrient broth tubes were injected with a loop
full of bacterial culture and incubated at 37°C for 4-6 hours. The nutritional broth tube was then used to moisten
a clean cotton swab. The Mueller-Hinton agar plates' whole surface was inoculated with this swab. Mueller-
Hinton agar was now covered with an antibiotic disc using sterile forceps, and the plates were then incubated at
37°C for an overnight period.

The following antibiotics were used in the current study, Amoxyclav (30ug), Ampicillin (20ug),
Ciprofloxacin (5ug), Nalidixic acid (10ug), Imipenem (10pg), Tetracycline (10ug) and different generation
cephalosporin viz, Cefepime (30pg), Cefodoxime (30pg), Cefperazone/sulbactum (20/10ug), Cephalothin
(30ug), Ceftazidime/clavalunic acid (20/10ug) and Ceftriaxone (30ug). Every antibiotic was purchased from
Hi Media Laboratory in India. A quality control strain that was obtained from MTCC (443) was used as a control
strain in the present investigation.

RESULTS AND DISCUSSION: -

A total of 63 urine samples were obtained for the current study from the district civil hospital in
Amravati, Maharashtra. These allowed for the isolation of 157 different varieties of Gram-positive and Gram-
negative bacteria. Escherichia coli was the most frequent etiologic agent in our investigation, accounting for
68.25% (43/63) of all cases. The prevalence of several uropathogens isolated from urine samples is shown in
Fig.1. From the isolates females (68.79%) accounted more as compared to males (31.21%). Gender-wise
distribution of several uropathogens was shown in Fig.2. Figure 3 depicts the resistance pattern of Escherichia
coli against 12 different antibiotics.

Using guidelines from the Clinical and Laboratory Standards Institute (CLSI), formerly known as the
National Committee on Clinical Laboratory Standards (2006), the resistance pattern of Escherichia coli
isolates was determined in the current investigation.
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Table 1: The frequency of Escherichia coli and other bacteria that are isolated from urine samples
Sr. No. Bacteria No. of bacterial isolate | Percentage of isolated bacteria

1 Escherichia coli 43 68.25%

2 Klebsiella pneumoniae 39 61.90%

3 Staphylococcus aureus 31 49.20%

4 Pseudomonas aeruginosa 23 36.50%

5 Bacillus subtilis 21 33.33%

Total 157 -

Pseudomonas
aeruginosa (23)

Staphylococcus aureus

m Escherichia coli u Klebsiella pneumoniae u Staphylococcus aureus

Pseudomonas aeruginosa = Bacillus subtilis

Fig. 1. The frequency of Escherichia coli & other bacteria that are isolated from urine samples

Table 2: Gender-specific distribution of several uropathogens in numbers
Gender Uropathogens
E. coli K. pneumoniae S. aureus P. aeruginosa B. subtilis
Male (%) 20 11 08 07 03
Female (%) 35 26 19 15 13
Total 55 37 27 22 16
60
50
40
30
? \
10 \
0
E. coli K. pneumoniae S. aureus P. aeruginosa B. subtilis
Uropathogens
=0— Male (%) =0-Female (%)

Fig. 2 Gender-specific distribution of several uropathogens in numbers

Table 3: Escherichia coli's pattern of resistance towards 12 different antibiotics

Sr. No Antibiotics No. of resistant isolates | % of resistant isolates (n=43)
1 Amoxyclav (30uQ) 39 90.70%
2 Ampicillin (20ug) 35 81.40%
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3 Ciprofloxacin (5ug) 34 79.07%
4 Nalidixic acid (10ug) 37 86.05%
5 Cefodoxime (30ug) 32 74.42%
6 Cephalothin (30ug) 28 65.12%
7 Tetracycline (10ug) 27 62.79%
8 Ceftazidime/clavalunic acid (20/10ug) 22 51.16%
9 Ceftriaxone (30uQ) 21 48.84%
10 Cefepime (30p0) 18 41.86%
11 Cefperazone/sulbactam (20/10u9) 16 37.21%
12 Imipenem (10pg) 00 00%
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Fig. 3 Escherichia coli pattern of resistance towards 12 different antibiotics

The findings of the present study showed that a high proportion of resistance to eleven distinct
antibiotics was seen. Amoxyclav (30ug) (90.70%), Ampicillin (20ug) (81.40%), Ciprofloxacin (5uQ)
(79.07%), Nalidixic acid (10ug) (86.05%), Cefodoxime (30ug) (74.42%), Cephalothin (30ug) (65.12%),
Tetracycline (10ug) (62.79%), Ceftazidime/clavalunic acid (20/10ug) (51.16%), Ceftriaxone (30uQ)
(48.84%), Cefepime (30ug) (41.86%), Cefperazone/sulbactam (20/10ug) (37.21%), and Imipenem (10ug)
(00%) are the antibiotics.

Since imipenem was extremely susceptible to all Escherichia coli isolates and no one strain was
discovered to be resistant, imipenem was the most effective antibiotic and is now the medicine of choice for
community-acquired urinary tract infections.

DISCUSSION: -

According to the research that is currently available, the most frequent pathogen found in urine tract
infections recovered from patients was Escherichia coli. The majority of uropathogens were found in female
samples. Akram et al. in 2007, conducted a similar investigation. According to Manges et al. (2006), the most
common pathogen detected in patients with community-acquired urinary tract infections was Escherichia coli.
Additionally, Zahera et al. (2011) demonstrated that the most frequent bacterial isolate discovered in urine
samples was Escherichia coli.

The current investigation found that 81.40% of Escherichia coli strains were resistant to ampicillin,
which is concerning. A near about similar set of results, showing 94.29% ampicillin resistance, was discovered
by Rawat et al. (2010).

The level of fluoroquinolone resistance among the E. Coli isolates in this investigation, including
ciprofloxacin, was likewise high. The percentage of E. Coli isolates resistant to ciprofloxacin was 79.07%.
The findings of this study are consistent with earlier research, including 84% by Ahmad et al. (2009) and
90.28% by Rawat et al. (2010). The current results of our investigation, however, differ slightly. According
to Kiffer et al. (2007), there was a lower-than-expected rate of ciprofloxacin resistance.

In our investigation, 62.79% of the Escherichia coli isolates showed high resistance to tetracycline.
Yengkokpam et al. (2007) discovered a comparable kind of outcome, noting that 73.30% of isolates were

found to be tetracycline resistant.
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In our investigation, a remarkable 90.70% resistance rate towards amoxyclav was discovered. When
this data was compared to findings from another researcher, Mulla et al. (2011) demonstrated that amoxyclav
was an ineffective medication. The reason behind the resistance of bacteria like Klebsiella pneumoniae and
Escherichia coli to this antibiotic is their synthesis of an enzyme called extended-spectrum f-lactamase, which
is mediated by plasmids. In comparison to amoxyclav, 51.16% of the isolates of Escherichia coli that we
studied showed reduced resistance to ceftazidime/clavulanic acid.

Only 41.86% of the isolates in this experiment were resistant to cefepime, indicating a slightly high
susceptibility. Our data revealed almost identical results to those of Khadri et al. (2009), who discovered that
the proportion of isolates resistant to this antibiotic was lower. As compared with the results of Rawat et al.,

According to the results of Rawat et al., (2010) compared with our findings we observed that only
8.75% of Escherichia coli isolates were found to be resistant to this antibiotic. In the present investigation, the
antibiotic ceftriaxone showed 48.84% resistance. George et al. (2012) conducted a similar kind of investigation because
only 26.80% of the isolates of Escherichia coli were ceftriaxone-resistant.

Nalidixic acid and cephalothin, which account for 86.05% and 65.12% of the resistance rate, respectively, were
shown to be highly resistant. Additionally, a high resistance rate of 74.42% against cefodoxime was noted. The current
study found that the combination therapy of cefperazone and sulbactum reduced the rate of resistance to this antibiotic,
with only 37.21% of Escherichia coli isolates resistant to it. Sulbactam is a potent inhibitor of extended-spectrum 3-
lactamase, so this combination may be used in the future to treat severe nosocomial infections.

Since no one Escherichia coli isolate was shown to be resistant in our investigation, imipenem may be the most
popular medication of choice. Similarly, imipenem was found to be sensitive to every isolate of Escherichia coli by
Farshad et al. (2010). Adwan et al. also noted a significant sensitivity to imipenem (2004).

CONCLUSION: -

The previously mentioned study proved that there is a considerable level of drug resistance to several
different kinds of antibacterial drugs. An extremely alarming sign is that every isolation of Escherichia coli
was resistant to most antibiotics. All of the isolates had extremely high rates of resistance to ciprofloxacin,
amoxyclav, ampicillin, nalidixic acid, cefodoxime, cephalothin, and tetracycline. Given that it is effective
against every isolate of Escherichia coli, imipenem is the drug of choice for treating bacterial infections.
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