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ABSTRACT INTRODUCTION:

E.coliis one of the commonly isolated aerobic pathogen in all clinical Microbiological laboratories. Though it is a normal
inhabitant of human beings, by acquiring antimicrobial resistance it causes a very wide range of morbidity and mortality. Multidrug resistance
is of great burden to the healthcare facility providers. Proper antibiotic sensitivity testing, identifying its various resistance and virulence
mechanisms and judicious use of antimicrobial agents will reduce the burden.

MATERIALS AND METHODS:

A total of non-repetitive 100 E.coli isolates from various extra intestinal E.coli infections were included in this study for a period of two months
from a tertiary care hospital. Following isolation their antimicrobial resistance pattern and various mechanisms of resistance like virulence
factors and beta lactamase production were done according to standard guidelines with ATCC E.coli 25922 as quality control strain.

RESULTS:

From the total of 100 E.coli isolates, the majority (61%) were from urine samples followed by others. Seventy two percentages of our isolates were

positive for haemagglutination virulence factor. Gelatinase production was seen among 52% of E.coli. Highest percentage of resistance was
observed towards ampicillin (89%) and ciprofloxacin 79% followed by others. Least percentage of resistance was noticed towards Imipenem,

colistin and polymyxin B. ESBL and AmpC beta lactamase production was seen among 41% and 9% respectively.

CONCLUSION:

As antimicrobial resistance is an great burden to withstand its morbidity and mortality, active surveillance programmers and proper

documentation will plot a way in the future to overcome its difficulty.
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INTRODUCTION:

Escherichia coli is a ubiquitous and diverse organism and it is one
among the commonly isolated nosocomial and community-associ-
ated pathogen? Although it is a normal intestinal commensal and
inhabitant of human beings and warm-blooded animals, by rendering
various virulence factors and resistance mechanisms it causes patho-
genesis, which includes, UTI, enteric diseases, sepsis, meningitis and
wound infections.®” Major virulence factors involved in the patho-
genesis are cell surface-modifying factors, invasions, toxins, secretion
systems, hemolysin production, siderophore production, aerobactin,
serum resistance factors, cytotoxic necrotizing factor(CNF), capsule
production and uropathogenic specific C protein, etc., The property
of adherence to the uroepithelium is mediated by Fimbriae in case
of uropathogenicE.coli."*>%7, Virulence genes helps in the bacterial
colonization, especially in the urinary epithelium (UPEC) and causes
acute to severe disease manifestation and antimicrobial resistance.®

Virulent strains develops high rate of antimicrobial resistance leading
to a therapeutic challenge.® Antimicrobial resistance may be plasmid
as well as chromosomal mediated.” Increase in antimicrobial resist-
ance is a major concern worldwide. Multi-drug resistant isolates were
found to be of great challenge to the health-care facility providers.
Among the MDR E.coliisolates, ESBL and AmpC beta-lactamase pro-
duction were found to be the prevalent resistance mechanisms.%')
Thus this study was aimed to detect various virulence factors and
predominant phenotypic resistance mechanisms like ESBL and AmpC
production among various extra-intestinal E.coli isolates.

MATERIALS AND METHODS:

BACTERIAL STRAINS: A total of consecutive and non-repetitive 100
extra-intestinal E.coli isolates isolated from various extra-intestinal
clinical samples for a period of two months from Mahatma Gandhi
medical college and research institute, SBV University were included
in the study.

SPECIMEN COLLECTION: All the Clinical specimens which includes
pus, exudates, clean catch midstream urine, sputum, endotracheal as-

pirates, blood, cerebrospinal fluid, aspirates were collected in a sterile
container with proper aseptic measures.? Repeated isolation of E.coli
from the same patients, intestinal samples and Foley’s catheter tips
were excluded from this study. The samples were processed immedi-
ately as per standard operative procedures and guidelines.)

SAMPLE PROCESSING: The samples were processed and identified
based on Gram’s staining, culture characteristics and biochemical
reactions. And the antibiotic susceptibility testing was carried out by
Kirby Bauer disc diffusion method (CLSI) with ATCC E.coli 25922 iso-
lates as quality control strain for all the procedures.

METHODOLOGY:
With all the 100 extra-intestinal E.coliisolates, the following methods
were carried out.

DETECTION OF VIRULENCE FACTORS:

HEMOLYSIN PRODUCTION:

Isolated E.coli was inoculated on to 5% sheep blood agar plate and
incubated at 37°C for 24 hrs. A zone of complete lysis of erythrocyte
around the colony and clearing of medium occurs if hemolysin is pro-
duced by E.coli isolates."

GELATINASE TEST:

Gelatin agar was used to detect the gelatinase production by E.coli. In
an agar plate the test organism was inoculated and incubated at 37°C
for 24 hours and then the plates was flooded with mercuric chloride
solution. Formation of opacity in the medium and zone of clearance
developing around the colonies were considered as positive.'

HAEMAGGLUTINATION:

Haemagglutination test was detected by clumping of erythrocytes by
fimbriae of E.coli in the presence of Dmannose. E.coli strains were in-
oculated on to 1% nutrient broth and incubated at 37X°C for 48hrs for
full fimbriation. Human blood group "O” was taken and it was washed
thrice in normal saline and made up to 3% suspension. It was used
immediately with in the week by storing at 35KX°C. The slide Hae-
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magglutination test was carried out on a multiple concavity slide, by
adding one drop of RBC suspension to a drop of test broth culture
and the slide was rocked to and fro for 5mins. Presence of clump-
ing was taken as positive for Haemagglutination. Mannose sensitive
haemaggluination was detected by the absence of agglutination in a
parallel set of test in which a drop of 2% w/v Dmannose was added
to the suspension. Mannose resistant haemaggluination was detected
by the presence of haemaggluination of 3% "O” RBC in the presence
of 2% mannose.™

ANTIBIOTIC SUSCEPTIBILITY TESTING:

The antibiotic susceptibility testing was done using Kirby Bauer disc
diffusion method on Mueller Hinton agar. The turbidity of the inoc-
ulum was matched 0.5 McFarland’s Turbidity standard and lawn cul-
tures were prepared. For quality control, E. coli ATCC 25922 strain
was used. Once the surface was dried, the antibiotic disks such as
Ampicillin, Gentamicin, Ciprofloxacin, Trimethoprim/Sulfamethoxaz-
ole, Amikacin, Piperacillin/Tazobactam, Cefotaxime/ Ceftriaxone, Imi-
penem, Polymixin B and Colistinwere placed over it. In case of urinary
isolates Nalidixic acid, Norfloxacin, Nitrofurantoinwere also included.
After 18 hours of incubation at 37°C, the inner diameter of the zone
of inhibition was measured by using a millimeter scale. The zone size
around each antimicrobial disk was interpreted as sensitive, interme-
diate or resistant according to the CLSI guidelines. (9

PHENOTYPIC RESISTANCE MECHANISMS:

Phenotypic resistance mechanisms like, ESBL production by Double
disc synergy test and AmpC detection by AmpC disc method were
also carried out for all these 100 extra intestinal E.coli isolates."”

RESULT:

A Total of 100 E.coli isolates were obtained from the patients with ex-
tra intestinal infections. Out of these, 61 strains were from urine, 23
from exudate, 10 from respiratory and 6 from blood samples respec-
tively. (Fig.1)

Among these 100 E.coli isolates according to age wise distribution of
the patients, the majority of E.coli were isolated between the age 26
and 45 years (32%), 27% and 23% were from 46 to 65 years and 18
to 25 years respectively, followed by others. (table 1) According to sex
distribution of E.coli isolated from various clinical samples showed fe-
male preponderance of 67% and 33% were from male patients.

Among various virulence factors studied, Haemagglutination was ob-
served in 72 isolates, in which 30% were mannose sensitive haemag-
glutination (MSHA) (type1 fimbriae) and 42% were mannose resistant
haemagglutination (MRHA) (p-fimbriae) type. Gelatinase production
was noticed in 52 isolates and none of these 100 isolates produced
hemolysin production. (Fig 2)

Antimicrobial resistance pattern against various antibiotics showed,
89% resistance towards Ampicillin, 79% towards Ciprofloxacin, Gen-
tamicin 68%, Trimethoprime/Sulfamethoxazole 75%, Amikacin 48%,
Piperacillin/Tazobactam 53%, Cefotaxime/ Ceftriaxone 78%,Imipenem
3%, Polymixin B 2% and 3% towards Colistin. Seventy six percentage
of theseE.coli were Multidrug resistant strains. (Fig 3) Among 61 urine
isolates, Nalidixic acid, Norfloxacin, Nitrofurantoin showed 85%, 79%
and 41% resistance respectively.

Among Gram negative bacilli, ESBL and AmpC beta-lactamases pro-
ductions were found to be predominant mechanisms of resistance.
Out of our 100 E.coli isolates, 34 urine isolates, 6 exudate and 1 res-
piratory isolates were found to be ESBL producers. AmpC beta-lacta-
mase production was observed in seven urine, one exudate and one
sputumisolates. None of the total six blood isolates showed either
ESBL or AmpC production. (Table 2)

DISCUSSION:

E.coli is a known potent nosocomial and community acquired
pathogen which possesses virulence factors that allow it to in-
vade, colonize and induce pathogenesis in various anatom-
ical sites. Among the wide variety of diseases, extra-intesti-
nal infections, urinary tract infection, soft tissue infection and
bacteremia are of great health burden. (9,10,11) Among our
100 E.coli isolates, UTl was the predominant source (61%)
of isolates, which was followed by 23% of exudate samples

which were very similar to other studies.(18,3,4)

In this present study, among the total 100 extra intestinal E.coli iso-
lates, isolates from females patients were found to be predominant
source (67%) when compared to male patients (33%). And the ma-
jority were between the age group of 26-45years of age. Study by
Shruthi N et al between 2009 & 2010 and Ibrahim ME et al (2011)
also reported female predominance which was very much compara-
ble with our findings. "*%) According to Shruthi N et al., the majority
(39%) of E.coli were isolated from patients in the age group of 21-30
years followed by 61-80years of age, with a preponderance of female.
9 Female predominance may be because of the anatomical differ-
ences like short urethra, shorter distance between the anus and ure-
teral opening and moist perineum.®

Though majority of our E.coli isolates were from urinary samples, we
have not documented even a single hemolytic E.coli isolates produc-
ing any of the three types of hemolysin such as a, f and yhemolysin
from all of our clinical samples. The cytolytic protein toxin secreted by
most hemolytic E.coli as hemolysin, may contribute to tissue injury
to the survival of organism in renal parenchyma and entry in to the
bloodstream.?"?? Desai S et al and Minshew et al have reported 54%
and 49% a hemolysin production from their isolates respectively.®2¥
A study by SaiSwaroop et al have reported presence of 40% hemoly-
sin production, all these findings were very much contrast to our re-
sults.©

The Fimbriae mediates haemagglutination and adherence property.
(Haemagglutination inhibited in the presence of D-mannose was
labeled as mannose sensitive haemagglutination (MSHA) indicating
type 1 fimbriae and if agglutination occurred even in the presence of
D-mannose, it was represented as mannose resistant haemagglutina-
tion (MRHA) due to p fimbriae, and they were considered as UPEC.
(152329 Among our E.colicollections, 30% of them showed mannose
sensitive type haemagglutination (MSHA) and 42% showed mannose
resistant type haemagglutination (MRHA). Desai S et al (2013) report-
ed 30% of mannose sensitive haemagglutination (type1 fimbriae) and
36% of mannose resistant haemagglutination(p-fimbriae) with their
E.coli isolates.® This was very much similar to our findings.

Yet in another study by Green PC et al MRHA was demonstrated in
56% of E.coli isolates.?® Johnson et al reported 52% MRHA E.coli
with group A positive erythrocytes.?% Their findings were very much
close to our results. In the present study, Gelatinase production was
observed in 52% of E.coli isolates. Shruthi N et al reported 19.4% and
Johnson et al also reported only 7% gelatinase production, which
were not correlating to our findings and it was not comparable to
others.#0

Many factors influence the antimicrobial resistance among the bac-
terial pathogens. Of which, injudicious and inadequate use of antimi-
crobial agents plays a pivotal role in the incidence of Multi drug re-
sistance.®'"Seventy six percentage of these E.coli in the present study
were Multidrug resistant strains (76). (Fig 3) Which is of great burden
to the clinicians. The highest percentage of antimicrobial resistance
was towards Ampicillin (89%) followed by this, Ciprofloxacin (79%),
Gentamicin (68%), Trimethoprim/Sulfamethoxazole (75%), Amikacin
(48%), Piperacillin/Tazobactam (53%). Least percentage of resistance
was documented towards Imipenem and Colistin (3%) finally 2%
against Polymixin B. Out of 61 urine isolates, towards Nalidixic acid,
Norfloxacin, Nitrofurantoin they showed 85%, 79% and 41% resist-
ance respectively. Towards 3" generation cephalosporin’s either Ce-
fotaxime/ Ceftriaxone 78% resistance was noticed. ESBL confirmatory
test results showed 41% ESBL production. AmpC production was seen
among 9% of our E.coli isolates. Out of all clinical samples, ESBL pro-
duction was maximum towards urinary isolates. Similarly, the major
percentage of AmpC producers were from respiratory samples.

Ibrahim ME et al reported 92.2% of MDR E.coli isolates. Similarly
prevalence of MDR E.coli from various countries like Sudan (58%),
Egypt (74.6%), Ethiopia (83.9%), Nigeria (74%) and from Saudi Ara-
bia 74% have also got documented.® Whoever all this data’s are very
much comparable to our MDR E.coli prevalence. AsimaBanu et al with
238 urinary E.coli isolates reported the maximum number of resist-
ance towards ampicillin 94.1% followed by 67.6% resistance against
cotrimoxazole, 47.4% gentamicin, 32% Cefotaxime and the least per-
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centage of resistance towards ciprofloxacin (19%), which was very
similar to the present study.® In contrast to our study SaiSwaroop et
al have reported 93% resistance towards Imipenem and towards Ami-
kacin 91% resistance.® Desai S et al reported 30% of ESBL production
among their E.coli isolates which was closely similar to our findings.?)

CONCLUSION:

As E.coli is one of the important pathogen to cause a wide range of
iliness, it is very significant to have an active surveillance measures to
know all its emerging antimicrobial resistance mechanisms. So that
appropriate drug management can be planned and executed. To start
with any empirical antibiotics, it is necessary to know all the mech-
anisms, virulence properties and antimicrobial resistance pattern by
which this pathogen can withstand the pressure. The goal to prevent
the dissemination of drug resistant pathogen, can be achieved main-
ly by promoting various research activities and by putting an end to
indiscriminate use of antibiotics. Thus proper pathogen identification,
its characterization, providing good quality reports, judicious use of
antibiotics and by implementing appropriate antibiotic policy, will
surely help to strengthen and to take necessary steps to prevent the
spread of diseases and would render necessary treatment options for
the sufferers against E.coli and other similar potent pathogens.

Tables & figures
Legends:
Table 1 Age distribution
Table 1
PR Number of Extra intestinal E.coli

Age distribution isolates
0-11 months 03

12 months - 17 years 09

18 - 25 years 23

26 - 45 years 32

46 - 65 years 27
Above 65 years 06

Table 2:Distribution of extra-intestinal E.coli isolates
and percentage of Beta- lactamase production

Table 2: Distribution of extra-intestinal E.coli isolates and percentage
of Beta-lactamase production

IsolatedE. TOTAL  |ESBL AmpC
coliisolates (n=100) |production(n=41) |production(n=9)
Urine samples 71 47.88%(34) 9.85%(7)
Exudate samples |23 26%(6) 4.3%(1)
';_frfqp‘;l’ggmy 10 10%(1) 10%(1)

Blood samples 6 0 0

Fig 1:Sample wise distribution of extra intestinal E.coli

Fig.1 5ample -wise distribution of extra-
intastinal E.cali isolates
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Fig 2:Percentage distribution of various virulence fac-
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Fig 3:Antibiotic resistance pattern of extra intestinal
E.coli isolates
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