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ABSTRACT

Introduction: Enterococci from being intestinal commensals have evolved in becoming pathogens
and are associated with significant morbidity and mortality

Aims & Objectives: This study was done to speciate the uropathogenic Enterococci using the
chromogenic medium and to determine the antibiogram also to detect virulence factors
phenotypically.

Materials and methods: The study included a total of 30 uropathogenic Enterococci isolated over 6
months. Speciation was done using HiCrome Enterococcus faecium agar base. Antibiotic sensitivity
was done by the Kirby Bauer Disc Diffusion method as per Clinical and Laboratory Standards
Institute (CLSI) guidelines. Among the virulence factors hemolysin, haemagglutination, and gelatin
liquefaction tests were done.

Results: Amongst the 30 enterococci isolates, 17 were Enterococcus faecalis (E. faecalis) (56.66%)
& 13 were Enterococcus faecium (E. faecium) (43.33 %). 100% of the Enterococcus species were
sensitive to Vancomycin & Teicoplanin. 66.67% of the Enterococci showed hemolysis, 10%
haemagglutination, and 43.33% gelatinase property.

Conclusion: Most common isolated species were Enterococcus faecalis. The changing patterns of
antibiotic sensitivity to Enterococci in patients with urinary tract infection possess difficulty in
selection of the antibiotics. Failure to synergistic therapy is seen in cases of resistance to High-level
Gentamicin. Therefore, speciation and antibiotic sensitivity patterns will help in setting up an
empirical therapy and thereby help in the reduction of morbidity and mortality.
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1. INTRODUCTION infection are the urinary tract, wounds,
e Enterococci are a part of the normal biliary tract, and blood ™.
enteric microbiota that has evolved in e Patients who have been hospitalized for
becoming pathogens. They are among extended periods receiving broad-
the most frequent causes of healthcare- spectrum antibiotics and elderly patients
associated infections transmitted from are more prone to Enterococcal infection
one patient to another primarily on the [2]

N

hands of hospital personnel, some of
whom may carry them in their

. Aims & objectives:
To speciate the Enterococci using the

gastrointestinal ~ tracts.  Enterococci chromogenic medium.
occasionally are transmitted on medical e To determine the antibiogram of the
devices. The most common sites of uropathogenic Enterococci.
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e Phenotypic detection of virulence

factors

3. MATERIALS AND METHODS

e This is a prospective study conducted in
a tertiary care hospital over 6 months
which included a total of 30
uropathogenic Enterococci isolates.

e Urine samples were inoculated on
Cysteine lactose electrolyte deficient
(CLED) agar by semi-quantitative
method with a sterile standard loop and
incubated at 37°C . Isolates were spot
inoculated on HiCrome Enterococcus
faecium agar base and incubated at 37 °
C. Reading was taken after 24 hours to
look for a change in color of the isolate.
A sugar fermentation test was also done
for the above isolates. Antibiotic
sensitivity was done by Kirby Bauer
Disc Diffusion method on Mueller
Hinton agar as per Clinical Laboratory
Standards Institute (CLSI) guidelines .

e The antibiotics tested were Ampicillin

(10ug), High-  level  Gentamicin
(120pg), Ciprofloxacin (5ug), Linezolid
(30ug), Teicoplanin  (30pg) and

Nitrofurantoin (300 pg).

e Haemolysin production: The isolates
were inoculated on 5% sheep blood agar
and incubated overnight at 37°C .

e Haemagglutination: This was
performed as a direct Dbacterial
E?emagglutination test — slide method

» The isolates were inoculated in
nutrient broth at 37°C for 48 hours
for full fimbriation. The human
blood group “O” RBC was taken and
washed thrice with normal saline.
After that, a final 3 % suspension of
RBC is prepared with fresh normal
saline. A drop of broth culture and a
drop of 3% RBC suspension is
added on the slide and rocked at
room temperature for 5 minutes.

» Positive: Presence of clumping
seen.
* Negative: Absence of clumping

e Gelatinase Test: The production of
gelatinase by the organisms was tested
by the stab method "/,

» Tubes containing Nutrient gelatin
medium were stabbed 4- 5 times
with heavy inoculum and incubated
for 48 hours at 37°C. After 48 hours,
tubes were placed in the refrigerator
at 4°C for 30 minutes and observed
for liquefaction of medium.

4. RESULTS

Total Enterococci isolated in pure
cultures were 30.

All the isolates were spot inoculated
on HiCrome agar medium and incubated at
37°C. All the E.faecium species fermented
arabinose and produced green-colored
colonies along with yellow coloration to the
medium (Figure 1).

Speciation  based on  sugar
fermentation and HiCrome agar medium
showed the same result.

Figure 1: Chromogenic medium for speciation of Enterococcus
E. faecalis: blue color. E. faecium: green colored colony with a
yellow coloration of the medium

Enteroc Entero
occus coccus

faecium faccalis
43% 579,

= Enterococcus taecalis

® Enterococcus faecium

Figure 2: Distribution of species of Enterococcus
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Based on the chromogenic medium, hemagglutination, and gelatinase property.
it was observed that 57% were E.faecalis It was observed that 66.67% showed
followed by 43% of E.faecium (Figure 2) hemolysis property followed by 43.33%

All the isolated Enterococcus species  gelatinase property and only 10% showed
were phenotypically tested for the virulence  hemagglutination property (Figure 3).
factors  like  hemolysin  production,
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Figure 3: Distribution of Virulence factors of Enterococcus species (n = 30)

Amongst the two species, E.faecium showed 84.62% of hemolysis and 38.46% of
gelatinase property (Figure 4).
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Figure 4: Distribution of Virulence factors amongst Enterococcus species
Both the species of Enterococcus  61.54% of E. faecium were susceptible to

were 100% susceptible to Vancomycin and Nitrofurantoin (Figure 5).
Linezolid. However, 76.47% E.faecalis and
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Susceptibility pattern of Enterococcus species
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Figure 5: Antibiotic susceptibility of Enterococcus species (n = 30)

DISCUSSION

One of the most common causes of
nosocomial and  community-acquired
infections are urinary tract infections (UTIs)
affecting people of all ages and sex
worldwide. Bacteria are the most common
etiological agents causing UTI followed by
fungal or very rarely a viral agent. Among
the bacteria, 90% of the UTIs are caused by
Gram-negative organisms followed by 10%
of Gram-positive bacteria

Enterococcus species are Gram-
positive coccus which is commensals in the
oral cavity, gastrointestinal tract, and
vaginal vault, but can also act as pathogens
by adhering and invading the host tissue and
cause a wide variety of infections in
humans. Enterococcus species are the third
leading cause of hospital-acquired UTIs and
constitute 15-30% of catheter-associated
UTIs and are also responsible for
community-acquired UTI P Enterococcus
faecalis causes 80 to 90% of human
enterococcal infections, while the rest is
caused by E. faecium 2%,

In this present study, HiCrome
Enterococcus faecium agar was used for
speciation of the species which utilizes the

possession of the enzyme [-glucosidase,
which specifically cleaves the chromogenic
substrate to produce blue-colored colonies.
E. faecium ferment arabinose; and cleaves
the chromogenic substrate present in the
media to produce green-colored colonies
along with yellow coloration to the medium.
E. faecalis does not ferment arabinose and
therefore retains the blue color. Out of 30
isolates of Enterococcus 17 were E. faecalis
and 13 were E. faecium. This chromogenic
medium might help us in better speciation
compared to the use of other biochemical
reactions (sugar fermentation test)

Some of the virulence factors
expressed by these enterococci species to
evade the immune response and cause the
infection are cytolysin or hemolysin,
protease or gelatinase adhesins, aggregation
substance, enterococcus surface
protein(esp), etc. 101112,

In our study, it was noted that 80%
of the isolates were from inpatients and 20%
from outpatients.

In our study, hemolysin, gelatinase,
and haemagglutination properties were
tested phenotypically.
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Hemolysin is cytolytic which acts as
a colonization factor and strains with
cytolytic activity express a bacteriocin that
is active against other Gram-positive
organisms. In the present study, it was
observed that 66.67% isolated produced
hemolysin. In other studies, like Das AK et
al., Banerjee T et al., and Ira P et al,
reported being 38%, 31.61%, 21%
respectively [11415],

The hemagglutination property helps
the strains to adhere to the host urothelial
cells. There are different adhesion
molecules and they vary in the agglutination
property to RBC of different species. In the
present study, haemagglutination property
was seen in only 10% of the isolates.
Banerjee T et al., ¥ and Das AK et al., ¥
noted it to be 21.93% and 14% respectively.

Gelatinase is metalloendopeptidase
I1 which has the property to break down and
invade the host tissue by hydrolyzing
gelatin, collagen, etc. In the present study, it
was noted that 43.33% of isolates showed
gelatinase production. Other studies like
Das AK etal ™. 1ra P etal *%., Banerjee T
et al ™. reported 66%, 19%, and 9.03%
respectively.

Antibiotic susceptibility of
Enterococcus species showed that 100% of
the isolates were susceptible to Vancomycin
& Teicoplanin, followed by Linezolid
(93.33%) and Nitrofurantoin (70%). In the
present study, only 23.33 % of isolates were
susceptible to ampicillin followed by 20%
isolates were susceptible to Ciprofloxacin
and high-level gentamicin.

Thattil et al ™ had reported
susceptibility to VVancomycin, Teicoplanin,
Linezolid, Ciprofloxacin to be 82.2%,
88.5%,86.7% 51.3% respectively.

Shivani et al ™ reported 100%
susceptibility to Vancomycin and Linezolid
with  69.2% isolates susceptible to
Nitrofurantoin.

Amit A. Rangari et al ™® reported
93.33% isolates susceptible to Linezolid,

In the present study, it was noted
that E. faecium was more drug-resistant
compared to E. faecalis.

CONCLUSION
Enterococcus faecalis was the most
common species isolated among

Enterococci. Chrome agar can also be used
in par with biochemical reactions to speciate
Enterococci which has a better visual effect
than the biochemical reactions (sugar
fermentation). There is a need for speciation
and antibiotic susceptibility testing due to
the emergence of E. faecium strains and the
development of drug resistance which might
help the clinicians to start the patient on
empirical therapy and thereby help in the
reduction of morbidity and mortality.
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