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INTRODUCTION 
Enterococci are a part of normal faecal ora in human beings. The 
genus Enterococcus are ovoid shaped, Gram positive cocci, arranged 
in pairs or in short chains. They are a part of normal ora of the 
intestinal tract, oral cavity & vagina. Due to excessive and non- 
specic use of broad spectrum antibiotics, Enterococcus species have 
evolved as an important causal agent of opportunistic nosocomial & 
community acquired infections [1-3]. Common infections caused by 
Enterococci are intra-abdominal infections, bacteremia, infective 
endocarditis, pelvic, biliary tract, wound, burns and urinary tract 
infections [4-6]. They have become increasingly important due to their 
increasing resistance to different antimicrobials such as β-lactam 
antibiotics, aminoglycosides and most importantly glycopeptides like 
vancomycin [7,8]. In recent years, Vancomycin resistant Enterococci 
(VRE) have caused outbreaks of hospital acquired infections 
worldwide due to widespread antibiotics abuse [9]. This emphasizes 
the need to determine the accurate antimicrobial resistance patterns for 
Enterococci from various clinical specimens with special reference to 
vancomycin susceptibility. Hence, this study was conducted at a 
tertiary care centre in western Uttar Pradesh (India) to nd out the 
prevalence & antibiogram of Enterococci isolated in this region.

MATERIALS & METHODS
A prospective study was conducted over a period of one year (March 
2021 to February 2022) in the Department of Microbiology, K.D. 
Medical College Hospital & Research Centre, Mathura, Uttar Pradesh 
after obtaining clearance from the institutional ethical committee.  A 
total of 1855 clinically relevant samples like urine, pus, blood, wound 
swabs, throat swabs & other body uids were collected from patients 
admitted in the various departments. Enterococcus from commensal 
sites were excluded from the study. All the specimens received in the 
bacteriology laboratory were inoculated on blood agar & Mac Conkey 
agar plates except urine sample. The urine samples were inoculated on 
CLED agar. All the inoculated agar plates were incubated at 37°C for 
24-48 hrs. Presumptive identication of Enterococcus was done on the 
basis of colony characteristics, Gram's staining & catalase test. 
Conrmation of Enterococcus was done by growth in 6.5% NaCl, bile 
esculin hydrolysis & arabinose fermentation test [10]. Antimicrobial 
susceptibility testing was done by Kirby-Bauer Disc Diffusion method 
on Mueller Hinton agar along with a control strain of ATCC E.faecalis 
29212, as per CLSI guidelines [11]. The antibiotic sensitivity was 
tested for the following antimicrobial discs from Himedia laboratories 
: Ampicillin (10µg), Penicillin (10µg), Vancomycin (30µg), High level 
Gentamicin (120µg), Teicoplanin (30µg), Linezolid (30µg), 
Piperacillin (100µg) & Ciprooxacin (5µg). 

MIC for Vancomycin was done by the E test for all Enterococci isolates 

which showed resistance to Vancomycin by Kirby-Bauer Disc 
Diffusion method [11].

RESULTS 
A total of 78 isolates of Enterococcus were obtained from 1855  
clinical samples. Hence, overall prevalence of Enterococci from 
various clinical specimens was found to be 4.2% (78/1855). Out of 78, 
55 (70.5%) were Enterococcus faecalis and 23 (29.5%) were 
Enterococcus faecium [Fig.-1] . Among 78 Enterococcal isolates, 51 
were from urine samples, 22 from pus samples followed by 5 from 
Blood samples [Table-1].  In the study, out of 78 Enterococci isolates, 
45 (57.7%) were from males & 33 (42.3%) from females [Fig.-2]. 
Among 78 isolated Enterococcus, 5 isolates (6.4%) were found to be 
Vancomycin resistant by both disk diffusion method and E test. In 
antibiotic susceptibility testing ,   Enterococcus showed the maximum 
resistance towards Ciprooxacin & High level Gentamicin while   
Linezolid & Teicoplanin showed the maximum sensitivity [Table-2].

Table-1: Distribution pattern of Enterococci from various clinical 
specimens
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Specimen Number Percentage (%)
Urine 51 65.4
Pus 22 28.2
Blood 5 6.4
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Table-2: Antibiotic resistance pattern of Enterococci

DISCUSSION
Enterococci are part of the normal ora of gastro-intestinal tract. 
Although Enterococci  were considered to be relatively harmless 
micro-organism in the past but in recent times, they have been isolated 
frequently from clinical specimens as hospital acquired pathogen [12]. 
The increasing resistance of Enterococci towards many antimicrobial 
agents like aminoglycosides, β-lactam antibiotics & glycopeptides 
like vancomycin have reduced the treatment options and made it an 
important nosocomial pathogen [12,13,14].

In the present study, Enterococci were isolated from various clinical 
specimens with prevalence rate of 4.2%. This nding is comparable 
with the previous study by K. Mukherjee et al [18]. Various other 
studies have reported varying prevalence rate [2,15]. 

Majority of Enterococcus isolates belonged to E.faecalis species 
(70.5%) followed by E.faecium species (29.5%) [Fig.-1]. This almost 
correlates with the previous studies which have reported E.faecalis as 
the major isolate of Enterococci [1,2,16].

Isolates were highest from urine (65.4%), followed by pus (28.2%) and 
blood (6.4%) [Table-1]. Other previous studies have also reported the 
similar ndings [1,17,18].

In the present study, out of 78 Enterococci isolates, 57.7% were from 
males & 42.3% from females [Fig.-2]. This is in accordance with the 
study done by Jada S et al who reported Enterococci from 55.06% male 
patients & 44.94% female patients [19]. Various other studies have 
also reported male preponderance among patients suffering from 
Enterococcal infection [1,20,21].

The drug of choice for treatment of Enterococcal infection is Penicillin 
along with aminoglycosides. However, the increasing resistance of 
these antibiotics against Enterococci has important clinical 
implications. Our study showed that 60.2% of isolates were resistant to 
Ampicillin, 69.2% to High level Gentamicin & 82.1% to Ciprooxacin 
[Table-2]. The previous studies have also reported similar ndings of 
drastic increase in resistance of the commonly used antibiotics against 
Enterococci [1,22,23,]. In our study, Enterococcus isolates showed 
100 percent susceptibility to Linezolid & Teicoplanin which is similar 
to the study of Chitnis S et al [24].

Vancomycin resistance in Enterococci is the most recent & important 
resistance among all the available antimicrobial drugs. It has been 
increasingly reported globally. In our study, 6.4 % of the isolates are 
VRE. Other previous studies in the tertiary care hospitals of India have 
reported varying prevalence of VRE ranging from 1.7- 20 % [15]. The 
high prevalence of multidrug resistant Enterococcal infection in a 
tertiary care hospital is due to excessive & injudicious use of broad 
spectrum antibiotics at peripheral centres from where the patients are 
referred to tertiary care centres. The evolution of VRE might be 
attributed to imprudent use of Vancomycin & poor infection control 
measures.

Further emergence of VRE & multidrug resistant Enterococci can be 
reduced by increasing awareness regarding drug resistance among 
health care workers and judicious use of proper antimicrobials 
according to antimicrobial susceptibility pattern. Also, infection 
control measures like proper hand hygiene, use of gloves, gowns & 
isolation of infected patients should be strictly implemented in the 
health care centres.
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S.No. Antibiotics E.faecalis (n=55) 
Resistance

E.faecium (n=23)
Resistance

Total
(n=78)

1. Ampicillin 34 (61.8%) 13 (56.5%) 47 
(60.2%)

2. Piperacillin 23 (41.8%) 10 (43.5%) 33 
(42.3%)

3. High level 
Gentamicin

40 (72.7%) 14 (60.8%) 54 
(69.2%)

4. Ciprooxacin 44 (80%) 20 (86.9%) 64 
(82.1%)

5. Teicoplanin 0 0 0
6. Vancomycin 2 (3.6%) 3 (13.04) 5 (6.4%)
7. Linezolid 0 0 0
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