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ABSTRACT

BACKGROUND

Enterococci are Gram positive bacteria, which mainly form gastrointestinal flora. Enterococcus has consistently ranked among
the most frequent pathogen causing significant hospital-acquired infections. They were classified as group D streptococci. Clinically,
the most important species associated with human infections are E. faecalis and E. faecium. Enterococcus develops acquired
resistance to several classes of antibiotics either by mutation or by transfer of plasmids and transposons. The acquisition of high-
level aminoglycoside resistance and vancomycin resistance limits the therapeutic options available for clinicians. The present study
was undertaken to determine the antimicrobial susceptibility pattern of the Enterococcus spp. with special reference to High Level
Aminoglycoside Resistance (HLAR).

MATERIAL AND METHODS
The present study was done at tertiary care health centre in South East Rajasthan. A total of 100 isolates taken from both OPD
and IPD patients for a period of one year are included in the study.

RESULTS

A total 100 isolates of Enterococcus from various clinical samples were taken for the current study. In the current study seven
species were identified which are E. faecalis, E. faecium, E. raffinosus, E. durans, E. mundtii, E. gallinarum, and E. solitarius. Among
all the species, E. faecalis (57) was the predominant isolate in all the samples followed by E. faecium (33), E. raffinosus (4), E. durans
and E. mundtii (2 each), E. gallinarum and E. solitarius (1 each).

CONCLUSION

Enterococcal infections are difficult to treat, as this bacterium has intrinsic resistance to various antibiotics and also can acquire
resistance against other antibiotics available for treatment. In the case of complicated Enterococcus infection combination of
cephalosporin and aminoglycoside are usually used, but in High Level Aminoglycoside Resistance (HLAR) even this combination is
unable to inhibit the organism. So it is important to test Enterococci for HLAR. The present study concluded that there is an
emergence of HLAR in our setup and as these isolates have very limited treatment options, so the use of higher antibiotics and
combination therapy must be started only on the grounds of sensitivity pattern.
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INTRODUCTION

Enterococci are Gram positive bacteria, naturally occurring in
the soil, water, plants and in animals. In humans, it mainly
forms the gastrointestinal flora. It plays a dual role in human
ecology as a commensal and as an opportunistic pathogen.
Enterococcus has consistently ranked among the most
frequent pathogens causing significant hospital-acquired
infections.12 They can lead to a variety of clinical conditions
including endocarditis, bacteraemia, meningitis, wound and
urinary tract infections.
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Several studies have revealed the involvement of
Enterococci in infections associated with indwelling devices
like catheter-associated infections and implant infections.12:3

Enterococcus is classified as group D streptococci. The
most important species associated with human infections are
E. faecalis and E. faecium.3#4 Of them E. faecalis is the most
common pathogenic species, but E. faecium is of growing
importance, as it is more frequently resistant to
antimicrobials.4 Enterococcus can develop acquired resistance
to several classes of antibiotics either by mutation or by
receipt of foreign genetic material through the transfer of
plasmids and transposons. The acquisition of High-Level
Aminoglycoside Resistance (HLAR) and vancomycin
resistance limits the therapeutic options available for
treatment.4>

The present study was undertaken with the objective to
study the isolation, speciation and characterization of
Enterococci from various clinical samples and to determine
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the antimicrobial susceptibility pattern of Enterococcus spp.
with special reference to HLAR.

MATERIAL AND METHODS

The present study was done at tertiary health care centre in
south east part of Rajasthan. A total of 100 isolates were taken
from both OPD and IPD patients for a period of one year.
Enterococcus isolates identified up to species level by using
commercial biochemical identification panel, KBO005A
HiStrep™ Identification Kit (Hi-Media). The panel contains 12
biochemical reactions, ie. Voges Proskauer, Esculin
hydrolysis, PYR test, ONPG, Arginine dihydrolase test, Glucose,
Lactose, Arabinose, Sucrose, Sorbitol, Mannose and Raffinose
fermentation. Antibiotic susceptibility and High Level
Aminoglycoside resistance (HLAR) was studied using
gentamicin (120 pg) disc by Bauer-Kirby test.2 The antibiotics
which were tested for susceptibility are Ampicillin/Sulbactam,
Piperacillin/Tazobactam, Ofloxacin, Norfloxacin, Amikacin,
Netilmicin, Nitrofurantoin (urinary isolates only) and high
level Gentamicin disc (120 pg). The antibiotic discs were also
procured from Hi-Media.

RESULTS

A total 100 isolates of Enterococci from both outdoor and
indoor patients, isolated during one year (January 2015 to
December 2015) from various clinical samples were taken for
the current study. All the isolates were identified up to species
level by commerecial biochemical identification panel, KBOO5A
HiStrep™ Identification Kit (Hi-Media) Fig. 1. In the current
study seven different species were identified which are E.
faecalis, E. faecium, E. raffinosus, E. durans, E. mundtii, E.
gallinarum and E. solitarus. Among all the species, E. faecalis
(57) was the predominant isolate in all the clinical samples
followed by E. faecium (33), then E. raffinosus (4), E. durans
and E. mundtii (2 each), E. gallinarum and E. solitarus (1 each)
[Table 1].
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Maximum isolates of Enterococcus were in pus (44)
followed by urine (32), blood (12), throat swab (6) and vaginal
swab (6) Table 1. E. faecalis show remarkable resistance to
beta-lactam group Ampicillin/sulbactam 32 (56.14%) and
Piperacillin/Tazobactam 31 (54.3%) in Fluoroquinolones
group E. faecalis showed more resistance to Norfloxacin 37
(64.9%) than Ofloxacin 27 (47.3%). Gentamicin (120 pg) was
used to test for high level Aminoglycosides resistance and we
found a low incidence of HLAR in our setup, i.e. 09 (15%).
Among urinary isolates, 6 out of 18 isolates showed resistance
to Nitrofurantoin (33%).

E. faecium showed comparatively less resistance to beta-
lactam group Ampicillin/sulbactam 13 (39.39%) and
Piperacillin/Tazobactam 5 (15.15%). E. faecium showed more
resistance against Fluoroquinolone group - Norfloxacin 23
(69.69%), Ofloxacin 15 (45.45%). HLAR among E. faecium was
11 (33.33%), which is higher than E. faecalis. Urinary isolates
of E. faecium also showed more resistance, 4 out of 10 (40%)
to Nitrofurantoin in comparison to E. faecalis. Rest of the
species were isolated in very less numbers and they showed
sensitivity to almost all antibiotics Table 2.
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Fig. 1
Fig. 1: Commercial biochemical identification panel, KBO0O5A
HiStrep™ Identification Kit (Hi-Media) Wells from left to right
Voges Proskauer, Esculin hydrolysis, PYR test, ONPG, Arginine
dihydrolase test, Glucose, lactose, arabinose, sucrose, sorbitol,
Mannose and Raffinose fermentation. Depicting reaction of E.
faecalis.

Enterococcus Spp. Pus (%) Urine (%) Blood (%) Throat Swab (%) Vaginal Swab (%)
E. faecalis (N=57) 25 (43.8) 18 (31.5) 7(12.2) 4 (07.0) 3(05.2)
E. faecium (N=33) 16 (48.4) 10 (30.3) 3(9.09) 2 (06.1) 2 (06.06)
E. raffinosus (N=4) 2 (50.0) 1(25.0) 0 0 1(25.0)
E. durans (N=2) 0 1(50.0) 1 (50.0) 0 0
E. mundtii (N=2) 0 1(50.0) 1(50.0) 0 0
E. gallinarum (N=1) 1(100) 0 0 0 0
E. solitarius (N=1) 0 1 (100) 0 0 0
Total 44 32 12 6 6
Table 1: Distribution of Enterococcus Spp. from Various Samples
AS AMK OF NX NIT NET PIT HLG
E. faecalis S-25 S-41 S-30 S-20 S-12 S-41 S-26 S-48
R-32 R-16 R-27 R-37 R-06 R-16 R-31 R-09
E. faecium S-20 S-20 S-18 S-10 S-6 S-19 S-28 S-22
R-13 R-13 R-15 R-23 R-4 R-14 R-5 R-11
E. raffinosus S-4 S-4 S-4 S-0 S-0 S-1 S-1 S-1
R-0 R-0 R-1 R-1 R-1 R-0 R-0 R-0
E. durans S-1 S-2 S-2 S-2 S-1 S-2 S-1 S-2
R-1 R-0 R-0 R-0 R-0 R-0 R-1 R-0
E. mundtii S-2 S-2 S-2 S-2 S-1 S-2 S-2 S-2
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
E. gallinarum S-1 S-1 S-1 S-1 S-0 S-1 S-0 S-1
R-0 R-0 R-0 R-0 R-0 R-0 R1 R-0
E. solitarius S-1 S-1 S-1 S-1 S-0 S-1 S-1 S-1
R-0 R-0 R-0 R-0 R-1 R-0 R-0 R-0
Table 2: Sensitivity and Resistance to Various Antibiotics in Different Enterococcus Species
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AS=Ampicillin/sulbactam, AMK=Amikacin,

OF=0floxacin,
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NX=Norfloxacin, NIT=Nitrofurantoin, NET=Netilmicin,

PIT=Piperacillin/Tazobactam, HLG=High level gentamicin, S=Sensitive, R=Resistance.

DISCUSSION

Enterococcal infections are difficult to treat, as these bacteria
have intrinsic resistance to various antibiotics and in addition
to this they can acquire resistance to all the antibiotics
available for treatment.!245 In the case of complicated
Enterococcal infection a combination of Cephalosporin and
Aminoglycoside is usually used, although it shows intrinsic
resistance against them if given single, but shows synergism
when given in combination2 In case of high level
aminoglycoside resistance, even this combination is unable to
inhibit the organism. So it is important to test Enterococci for
HLAR prior to start of combination therapy. High levels
aminoglycoside resistant Enterococci were first reported in
France in 1979 and since then have been isolated from all the
continents.6 The only option for treatment for HLAR is
glycopeptides, i.e. Vancomycin or Teicoplanin.

In the present study, the predominant isolate was E.
faecalis (57). Most of the Enterococci were isolated from pus
(44) followed by urine (32), blood (12), throat swab and
vaginal swab (6). There is higher incidence of Enterococcal
infections was found in females (52) than in males (48). The
most affected age group with Enterococcal infections was 21-
30years (27), which shows that Enterococcal infection is more
common in young population [Table 3]. In the present study,
Enterococcal infections was more common in OPD (52) than in
IPD cases (48). UTI due to Enterococci is almost equal in both
OPD (17) and IPD (15) cases. Blood culture of Enterococci was
predominant in IPD (10), as most of the samples of blood
culture were asked in IPD patients [Table 4]. The total isolates
of Enterococci, which showed HLAR is 20 (09+11) which is
concordant to study of Purva Mathur et al (26%).

Although, the rate of HLAR in a particular setup depends
on the antibiotic usage in an institution, that is the reason why
in various studies the percentage of HLAR ranges from 7% to
almost 100%.567 High level aminoglycoside resistant
Enterococci often have plasmids, which carry determinants
encoding resistance to other antibiotics. It is notable that
Woodford et al demonstrated linkage of the vancomycin
resistance and high-level gentamicin resistance genes on the
same plasmid in a clinical isolate of E. faecalis and the presence
of the gentamicin resistance gene on a variety of physically
distinct conjugative and non-conjugative plasmids in E.
faecalis facilitates the wide dissemination of multidrug-
resistant strains with characteristics that allow them not only
to persist but also to spread.”.89.10

Age Male Female Total
0-1year 4 3 7
1-10year 3 4 7

11 - 20 year 7 7 14
21 - 30 year 11 16 27
31-40 year 9 6 15
41-50year 5 9 14
51 - 60 year 6 3 9
61-70 3 4 7

TOTAL 48 52 100
Table 3: Distribution of Enterococcal Infection in

Various Age Groups and Sex
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Pus | Urine | Blood | Throat Vaginal Total
Swab
OPD 25 17 2 4 4 52
IPD 19 15 10 2 2 48
Total | 44 32 12 6 6 100
Table 4: Distribution of Cases in OPD and IPD

CONCLUSION

The present study concluded that there is an emergence of
HLAR in our setup and as these isolates have very limited
treatment options combination therapy must be started based
only on sensitivity pattern with lesser use of higher antibiotics
like vancomycin and teicoplanin, so that resistant strains to
these antibiotics can be prevented from emerging. It is
encouraging that we have less percentage of HLAR in E.
faecalis (15%), which is the principal isolate in our study, but
itis more in E. faecium (33%). So there is a chance of increase
in HLAR in other species also by transfer of resistant plasmids
among them.
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