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Abstract :
Objectives: The present study was carried out to compare the antimicrobial susceptibility pattern and phenotypic characteristics in ESBL
and non-ESBL producing clinically isolated E.coli.
Material and Methods: A total of 100 non-duplicate consecutive isolates of E.coli were collected from various clinical specimens
obtained from K.S. Hegde Charitable Hospital, Mangalore. All the isolates were studied for antimicrobial susceptibility pattern using
modified Kirby-Bauer method. ESBL production was screened phenotypically by an initial screening test, which was followed by
confirmatory Double disk synergy test. These isolates were screened for virulence factors such as Biofilm assay, hemolysin production
and Congo red agar to detect the invasiveness of the isolates.
Result : Out of the 100 E.coli isolates, 45(45%) isolates exhibited ESBL production. Among the ESBL producing isolates 62% were
haemolytic, 77% exhibited Congo red uptake, and these two factors were statistically significant as compare non ESBL producing
isolates, while 47%, 35% and 18% of the isolates exhibited high, moderate and low biofilm forming ability, respectively. The ESBL
producing isolates were multi-drug resistant. There was statistical significance among the ESBL production and expression of virulence
factors
Conclusion : The present investigation revealed, a high prevalence of multiple virulence factors among the ESBL in addition to multidrug resistance when compared with non - ESBL isolates. This indicates a dire need for effective ESBL surveillance and control in the
hospitals and judicious use of antibiotics among the general public.
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Introduction:

to be poorly adapted to cause disease in healthy

The advances in the field of antimicrobials have not been

individuals, there exist a plethora of pathotypes that can

sufficient to curb the persistently growing population of

cause specific type of illness in normal hosts and those with

multidrug resistant bacteria. These multidrug resistant

compromised nonspecific defence mechanisms1. Bacteria

bacteria remain the major threat to public health

are endowed with certain special characters which help

worldwide. E.coli is one of the major forerunners in causing

them in proliferation and to cause life threatening

the nosocomial and

infections in humans. Pathogenic strains differ from

c o m m u n i t y a c q u i re d

commensal organisms in that they produce virulence

infections. It is a

factors specific for each pathotype1 and the term virulence

commensal in the human

refers to a quantitative measure of the pathogenicity or the

intestinal tract. While

likelihood of a pathogen causing infection.2 However,

most strains of E.coli

virulence factors (VFs) apply to the elements (i.e. gene

reside harmlessly in the

products) that enable a microorganism to colonize a host

human colon and appear

niche where the organism proliferates and causes tissue
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among the ESBL and non ESBL producing isolates. Our
study found a statistically significant increase of the

Statistical analysis: The results of the study were analyzed

hemolysin(62%), curli fimbriae(77%), presence of

by Mann- Whitney U Test and the level of significance was

multidrug resistance(80%) and multiple virulence

set at P<0.05.

factors(80%)

among the ESBL producing isolates.

Results:

Whereas, there was no statistical significance on biofilm

The 100 extraintestinal E.coli isolates were collected from

forming ability of the isolates.

various samples such as Urine(65%), Exudates(pus, pus

Discussion :

swab, wound aspirates)(26%), Body fluid(4%), and

The ability of the organism to survive the hostile

blood(5%).

environments of the host, adhere colonise and cause

Antimicrobial resistance was studied to the commonly

disease is brought about by the hidden armamentarium of

used antibiotics. The 100 E.coli isolates studied were found

virulence factors endowed on the bacteria. Studies

to be susceptible to the carbapenems tested. Among the

conducted during the early 20th century found that the

ESBL producing isolates high susceptibility rates were

organisms required the presence of specific microbial

found among the Nitrofurantoin, Piperacillin Tazobactum

determinants which led to the view that there were

and Co-trimaxazole. The commonly used antibiotics were

intrinsic differences between pathogens and non-

found to be resistant among both ESBL as well as non ESBL

pathogens and the concept that disease associated

groups. Among the 45 isolates in ESBL group 36 isolates

microbes were endowed with certain characteristics that

exhibited multidrug resistance.

enabled them to cause disease. This enabled the
investigators to differentiate between pathogenic and non

The virulence factors such as hemolysins, curli fimbriae

3

pathogenic bacteria . Our study was an approach to

and biofilm formation ability were investigated. The

understand the expression of virulence factors under the

presence of the curl fimbriae(60%) was found to be the

influence of antimicrobial resistance exhibited by the

most common virulence factor among the isolates. The

organism.

virulence factors were studied comparing two groups

Table 1 : Antibiotic susceptibility pattern of ESBL
producing and non ESBL producing E.coli isolates
Antibiotics
Percentage of susceptibility
ESBL
NON ESBL
Imipenem
100
100
Piperacillin/
tazobactam
65
74
Amikacin
56
64
Chloramphenicol
36
70
Co-trimoxazole
60
68
Ciprofloxacin
45
69
Ertapenem
100
100
Nitrofurantoin
77
78
Ceftazidime
0
84
Ceftriaxone
32
85
Cefotaxime
30
82
Gentamycin
52
74
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Table 2: Comparison of virulence factors among ESBL and non ESBL producing
E.coli isolates
Sl. Virulence Factors
ESBL isolates Non ESBL isolates
P value
no
45(45%)
55(55%)
1 Hemolysis
28(62%)
6(11%)
.000
Highly significant
2 Curli assay
35(77%)
25(46%)
0.001
Highly significant
3 Biofilm formation
High
21(47%)
18(33%)
Not
Moderate
16(35%)
28(51%)
significant
Low
8(18%)
9(16%)
4 Multidrug resistance
36(80%)
18(32%)
0.000
Highly significant
5 Strains exhibiting
36(80%)
22(42%)
0.000
multiple virulence
Highly Significant
factors
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Antibiotic susceptibility studies brought to light the higher

on inert surfaces.

resistance among the commonly used antibiotics. Along

while noncurli-expressing cells form colourless colonies on

with third generation cephalosporins, amikacin and

the indicator agar.

Chloramphenicol exhibited higher resistance to the

The curli-expressing cells form red,

We found that expression of curli fimbriae was seen 77% in

antibiotics tested. The greater prevalence of resistance to

ESBL producing isolates as compared to 46% non - ESBL

common antibiotics may be due to the excessive use and

producing isolates. The difference was statistically

misuse by the healthcare personnel. Similar trend has been

significant in the ESBL group. The production of Curli

5,8

reported by different group of investigators . Our study

fimbriae and the co existence of ESBL production has not

indicated a high rate of ESBL production by E.coli which may

been undertaken earlier to discuss in detail. Curli fimbriae

be due to the selective pressure imposed by extensive use

has been associated with virulence and pathogenicity

of antimicrobials. The indiscriminate use and misuse of

among several bacterial species including E.coli causing

cephalosporins is responsible for the high rate of selection

avian septicaemia

of ESBL producing microorganisms. These results are

23

and UPEC strains

24

.But our study

reveals the fact that the antimicrobial resistance confers

consistent with previous studies from India.5,9,10 This trend

additional resistance abilities to the organism. The biofilm

can be only managed by constant and consistent screening

production has been of major concern since its discovery

and surveillance of the isolates.

on medical catheters and implants. A structured

Our study brought to light that the ESBL producing strains

consortium consisting of bacterial DNA, polysaccharide

expressed virulence factors significantly higher than the

and protein is a biofilm. Bacterial biofilms have known to

non ESBL isolates. We studied the adhesive property of the

cause chronic illness in the medical setting resulting in

organism by fimbrial adhesins such as curli fimbriae. These

increased resistance to the antimicrobial agents and

are one among the numerous adhesins possessed by the

disinfectants used in the medical world 25. We studied the

organism. It is a known fact that the adhesins are the first

biofilm formation of the isolates on microtitreplate

line of virulence factors which help the organism to

method as described by Rodrigez Bano et al. We also made

colonise the host and establish itself.

11

an effort to semiquantitate the biofilm formation by
identifying the isolates forming High, moderate and low

E. coli cells associated with a surface generally clump

biofilm forming isolates. In our study we found that biofilm

together to form microcolonies or biofilm in order to

forming ability of ESBL and Non ESBL were not statistically

maximize metabolic breakdown and stress management.12

significant but both were fairly positive to form biofilms. It

The bacterial interaction with a surface is a two-stage

is also noteworthy that Non ESBL forming organisms were

process.13 Bacterial cells can easily be removed from the

not far behind in forming biofilms. It has been noted that

surface during the first phase. In the second phase

catheters and other medical devices colonization and

Bacterial association with the surface becomes

biofilm formation occurs in many patients undergoing

irreversible. The formation of biofilm is seen during this

invasive treatment, from a very early stage.25 Hence the

phase as the cells multiply and produce polysaccharide.

detection of the biofilm on medical catheters and its proper

E. coli produce a long, thin and wiry surface fibre known as
curli and polysaccharide.

14,15,16

treatment is necessary to minimize the colonization and

Curli plays an important role

infection by the pathogens.

in the adhesion of E. coli to its contact hosts.17 There is
specific interaction with host matrix proteins such as

Production of cytotoxic toxins is common phenomenon

fibronectin, laminin and plasminogen to initiate adherence

among the pathogenic bacteria.26 The more severe form of

18,19.20

Prior research suggests

E.coli infections are usually associated with hemolysin

that curli may also play a role in the development of biofilm

production by the organism. Hemolysins are known to have

and colonization in the host.
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numerous effects on host tissues including inflammation,
27

pathogen in the host resulting in increased morbidity and

Hemolysin

mortality. Therefore appropriate empirical therapy and

production among isolates during our investigation

judicious use of the antibiotics is a necessary requisite to

showed significantly higher presence among the ESBL

prevent the resistance among the pathogens. In the

isolates confirming that multi drug resistance contributes

present study, ESBL producing E.coli isolates had strong

to higher expression of virulence factors. A recent study

positive correlation with multiple virulence factors. Hence,

tissue injury and impaired host defenses.

we feel that multidrug resistance will positively affect the

also found significant percentage of hemolysin production
among the multi drug resistant E.coli.

8

expression of virulence factors. Therefore, the continuous
screening of E.coli for the antimicrobial resistance is of

The drug resistance is on an alarming rise. The resistance

utmost importance.

may provide a substantial advantage to the survival of the
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