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Introduc�on

Enterococcus is as an important nosocomial pathogen due to 
its intrinsic and acquired resistance to an�bio�cs. The most 
common infec�on caused by Enterococcus is urinary tract 
infec�on followed by vaginal, abdominal infec�on, bacteremia, 
endocardi�s and meningi�s respec�vely. The treatment for 
enterococcal infec�ons has become challenging due to 
development of resistance to most commonly used an�bio�cs.

Objec�ve

The objec�ve of present study was to isolate, iden�fy, 
specia�on of the different species of Enterococcus and 
determine their an�microbial suscep�bility pa�ern.

Methodology

This descrip�ve cross-sec�onal study was conducted in the 
department of Microbiology at Nobel Medical College 
Teaching Hospital, Biratnagar, Nepal with effect from July 
2019 to July 2020. Iden�fica�on and specia�on of Enterococcal 
isolates were done by using standard microbiological 
guidelines. An�microbial suscep�bility pa�ern were carried  
out according to Kirby-Bauer disc diffusion method as per the 
Clinical and Laboratory Standard Ins�tute (CLSI) guidelines.

Results

Out of total 5199 different clinical samples, 2719(52.2%) 
samples showed microbial growth. Enterococcus was 
isolated from 136(2.56%) samples while rest of the samples 
2583(49.6%) showed the growth of microorganism other 
than Enterococcus. Majority of Enterococcus species (51%) 
were isolated from the urine sample. The infec�on rate was 
higher in female as compared to male (3.85:1) and among the 
age group 20-49 years. E. faecalis was the most common species 
isolated. All the species of Enterococcus (E. faecalis, E. faecium, 
E. durans, E. raffinosus and E. gallinarum) were sensi�ve to 
linezolid, teicoplanin, vancomycin and nitrofuratoin.

Conclusion

In our study the most common species isolated from most of 
the clinical sample was E. feacalis and majority of the 
Enterococcus spp. were resistance to penicillin, norfloxacin 
and erythromycin. This presents a serious challenge for 
physicians trea�ng the infec�on caused by Enterococcus 
species. Hence the ra�onal use of an�bio�c should be 
prac�ced based upon local epidemiological data on an�bio�c 
suscep�bility pa�ern.
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INTRODUCTION  

Some species of the genus, Enterococcus are important  
pathogens of health care-associated infec�ons(HAIs) 
globally causing urinary tract infec�on, so� �ssue and 

1 device-associated infec�ons. Enterococcus faecalis (85-
90%) and Enterococcus faecium (5-10%) are normal flora of 

2 the gastrointes�nal tract of human and animal. Now, 
Enterococcus spp. have emerged as medically important 
pathogens and are associated with both community-
acquired and nosocomial infec�on. According to the CDC 
survey of nosocomial infec�on Enterococci account for 

nd rd13.9% of hospital acquired UTI's and 2 /3  most common 
bacteria to cause nosocomial  wound infec�on/ 

3 nosocomialbacteremia. Enterococci are intrinsically resistant 
to cephalosporins and low level  resistance to aminoglycosides. 
So, in penicillin sensi�ve strain, synergism occurs with 

3,4,5 combina�on treatment with penicillin and aminoglycosides.
The resistance pa�erns are more in E. faecium than E. 
faecalis posing a therapeu�c challenge. Vancomycin 
resistant enterococcus (VRE) is mediated by Van gene and it 
has 5 genotypes: VanA to VanE. Strains with VanA gene 
show high level resistance to both glycopep�des vancomycin 
and teicoplanin, Strains with VanB gene show low level 
resistance to vancomycin, but sensi�ve to teicoplanin and E. 
gallinarum and E. casseliflavus possess VanC genes and they 
show intrinsic resistance to both the glycopep�des. VanA 
type takes the lead globally and imparts a high level of 
resistance to glycopep�de an�bio�cs seen par�cularly in 
vancomycin-resistant E. faecium. Genotype VanA is 

6prevalent in E. faecium while VanB is prevalent in E.faecalis.  
Recently; they are gaining high a�en�on due to ability to 
withstand the effect of mul�ple an�microbial agents, 
consequently limi�ng the treatment op�ons and resul�ng 
in high morbidity and mortality. Tracking the route of 
enterococcal infec�on, an�microbial suscep�bility tes�ng 
and an�bio�c knowledge is important to formulate 
therapeu�c challenge for trea�ng the infec�on to prevent 
the spread of infec�on caused by mul�drug resistant 

7Enterococcus.  The aim of this study was to isolate, iden�fy 
and characterize the different species of Enterococcus and 
determine their an�microbial suscep�bility pa�ern in 
Nobel Medical College Teaching Hospital, Biratnagar, Nepal.

METHODOLOGY

This descrip�ve cross-sec�onal study was conducted in the 
department of Microbiology at Nobel Medical College 
Teaching Hospital, Biratnagar, Nepal with effect from July 
2019 to July2020 a�er approval from the Ins�tu�onal 
Review Commi�ee (Ref: IRC- NMCTH 338/2019) of the 
college. Convenient sampling was done and sample size (n) 
was calculated as:

2   n =z pq/e2
)2 )2  n = (1.96 ×0.4×0.6/(0.1 = 92.16

 Where,  Z = 1.96 at 95% confidence interval
   n = sample size

24  p = prevalence , 40%
  q = 100-p=100-40=60
  e = margin error, 10% 

Taking a 10% non-respondent rate, the sample size becomes 
102. But the load of pa�ents was high so total of 5199 clinical 
samples (urine, blood, high vaginal swab, bile, pus, �ssue 
and wound swab) were collected from both inpa�ents 
department (IPD) and outpa�ents department (OPD) 
a�ending to hospital. Inclusion criteria for this study were all 
the age groups. The samples that were received unlabeled, 
cracked or broken container and samples from respiratory 
site were excluded. All the clinical samples collected were 
submi�ed to microbiological laboratory for culture and 
sensi�vity. The clinical samples were subjected to gram 
staining first and then inoculated onto blood agar, 
MacConkey agar, chocolate agar and CLED agar and 

oincubated at 37 c for 18-24 hours. The genus Enterococcus 
was iden�fied on the basis of colony characteris�c, gram 
staining, aesculin hydrolysis, salt tolerance (6.5%NaCl), 

o 0 8,9,10growth at 45 c and 50 c and pH9.6.  They were further 
characterized up to species level by using standard test:  bile 
aesculin test, hydrolysis of hippurate, Voges-Proskauer(VP) 
test, fermenta�on of mannitol, pyruvate, sorbitol, sucrose, 
lactose, raffinose, adonitol, L-rahamnose, tellurite, mo�lity 

11-15test and pigment produc�on.

ANTIBIOTIC SUSCEPTIBILITY TESTING (AST)
AST of the isolated strains were carried out according to  
Kirby-Bauer disc diffusion method as per the Clinical and 
Laboratory standard Ins�tute(CLSI) guidelines against 
penicillin(10 units), vancomycin(30µg), teicoplanin(30µg), 
ciprofloxacin(5µg), linezolid(30µg) high-levelgentamicin 
(120µg), nitrofurantoin(300µg), norfloxacin(10µg), 
chloramphenicol(30µg) and erythromycin(15µg). With the 
help of straight inocula�ng wire 1-2 well isolated colonies 
were picked and inoculated into tube containing 5ml 

0peptone water and incubated into the incubator at 37 c for 
2-4hr and then compared with the turbidity of 0.5 
McFarland standard solu�ons in adequate light against a 
card with a white background and contras�ng black lines. 
A�er the turbidity was maintained, a sterile co�on swab was 
dipped into the peptone water containing bacterial solu�on 
and any excess solu�on was remove by pressing the swab on 
the inside wall of the tube. Followed by lawn culture on 
Mueller Hinton agar and therea�er an�microbial disc 
supplied by HiMedia Laboratories, India, were placed onto 
the surface of inoculated agar plate and plate was incubated 

0into the incubator at 37 c for 18-24 hr. Eventually, the result 
was read and interpreted. Zone of inhibi�on measured by 
using Vernier caliper and result were interpreted on the 

16 basis of zone size inhibi�on as sensi�ve and resistant. E. 
faecalis ATCC 29212 and S. aureus ATCC25923 were used as 
control strain.

STATISTICAL ANALYSIS

The collected data were analyzed using sta�s�cal package 
for the social science for windows (SPSS) version 20.  
Parametric variables were assessed using chi-squared test, 
as appropriate. A difference was considered sta�s�cally 
significant if the p-value <0.05.
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RESULTS

In the present study, out of total 5199 different clinical 
samples, 2719(52.2%) samples showed microbial growth. 
Among which Enterococcus was 136(2.56%) and other 
microorganisms were 2583(49.6%). The enterococcal 
infec�on caused by different species of Enterococcus was 
higher in female 108(79.4%) as compare to male 28(20.6%). 
Male: female ra�o was 1:3.8. The present study showed that 
most of the pa�ents were from in-pa�ents department's 
(IPD) 92(67.64%) and 44(32.3%) were from out-pa�ent 
department's (OPD).  The cases of Enterococcus infec�on 
were higher in IPD as compare to OPD. The enterococcal 
infec�on were most commonly found in the age group 
between 20-49 years as compare to different other age 
group of pa�ents (Table 1). Among the various clinical 
samples, urine culture yielded the highest number of 
Enterococcus isolates 69(51%), followed by high vaginal 
swab (HVS) 34(25%), pus 19(14%), wound swab/blood 
5(3%) and bile/ ear discharge 1(1%). Table 2 shows out of 69 
urine sample E. faeacalis were 57(82.60%), E. faecium were 
12(17.39%). Whereas, other species of Enterococcus were 
not isolated from the urine sample.  Out of total 34 sample 
of HVS 32(94.11%) were E. faecalis and 2(5.88%) were E. 
faecium. Out of 19 pus sample E. faecalis was isolated from 
16(84.21%) while E. durans, E. gallinarum and E. raffinosus 
each were isolated from only one sample 1(5.26%).

Table 1: Age wise distribu�on of pa�ents with 
enterococcal infec�ons

Table 2: Species distribu�on of Enterococcus in various 
clinical specimens

An�microbial suscep�bility of urinary isolates (E. faecalis 
and E. faecium)

Present analysis shows, E. faecalis and E. faecium were 
sensi�ve to linezolid, Teicoplanin, vancomycin and 
nitrofuratoin as compare to other an�bio�cs. (Table 3)

Table 3: An�bio�c suscep�bility pa�ern of E. faecalis and 
E. faecium

An�bio�c suscep�bility pa�ern of E. faecalis and E.  
faecium from other clinical samples (HVS, placental �ssue, 
pus, wound swab, bile, blood and ear discharge)

As shown in table 4, E. faecalis and E. faecium showed 
highest number of sensi�vity towards linezolid, teicoplanin, 
vancomycin, chloramphenicol and high-levelgentamicin. 

Table 4: An�bio�c suscep�bility pa�ern of E. faecalis and 
E. faecium

Table 5: An�bio�c suscep�bility pa�ern of E. gallinarum 
and E. raffinosus

DISCUSSION

In hospital se�ng, Enterococcus has become important 
nosocomial pathogen and has emerged as one of the 
leading therapeu�c challenges because of the intrinsic as 
well as acquired an�bio�c resistance. The Enterococcus 
species are intrinsically resistance to most common an�bio�c 
like cotrimoxazole, aminoglycosides and cephalosporins 
being used for treatment of bacterial infec�on. Whereas, 
due to the indiscriminate use of an�bio�c Enterococcus are 
acquiring resistance towards the chloramphenicol, 

17 tetracycline, glycopep�des, quinolones and nitrofuratoin.
So the present study was aimed to isolate, iden�fy and 
speciate of Enterococci followed by their an�biogram from 
different clinical samples. In our study a total 136 
Enterococcus isolates were recovered from 5199 different 
clinical samples over the period of 12 months dura�on. In 
this study highest number of Enterococcus isolates were 
obtained from urine sample (51%), followed by HVS (25%), 
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pus (14%), wound swab/blood (3%) and bile/ear discharge 
18, 19(1%). This was similar to other studies conducted in India.

In our study most of the pa�ents were from IPD 92(67.64%) 
as compared to OPD 44(32.3%). This was similar to study 

20conducted by Acharya A in Dharan Nepal.  Maximum 
numbers of isolates were recovered from the age group 20-
45 years with more predominance in female as compared to 

21 male which was similar to study by Pree� et al in India. A 
study conducted by Shanmukhappa et al in India reported that 
maximum numbers of isolates were from age group >60 
years with male predominance, which was quite difference 

18 from our study. In present study among the 136 isolated 
Enterococci, E faecalis was the predominant isolate (84.5%) 
followed by E faecium(12.5%), E durans (1.7%), E. gallinarun 
(0.7%) and E. raffinosus (0.7%). This finding correlates well 

20,21with study done in Nepal and India.  Present analysis 
shows, E. faecalis and E. faecium were highly sensi�ve to 
linezolid, teicoplanin, vancomycin and nitrofuratoin as 
compare to other an�bio�cs. Almost all Enterococcus  
isolates were resistance to penicillin and norfloxacillin and 
erythromycin. This was similar to study done by Agrwal N et 

22 al in India. Among the isolated Enterococci, E. faecalis has 
emerged as important pathogens during the past decade 
and cause of significant morbidity and mortality in 
hospitalized pa�ents. Species of Enterococcus become 
resistance to most commonly used an�microbial agents and 

23resistance can be intrinsic or acquired.  Further, because of 
over the counter use of an�bio�cs without supervision of 
health care provider and not following instruc�ons and 
comple�ng the full regimes of an�bio�cs, enterococci are  
gaining resistance to different classes of an�bio�cs. So, 
knowledge of the an�microbial suscep�bility profile is 
essen�al to formulate treatment guidelines for infec�ons 
caused by Enterococci.

CONCLUSIONS

In our study, teicoplanin, linezolid, vancomycin and 
nitrofuratoin were found to be the most effec�ve an�bio�c 
against enterococci isolated from different clinical samples. 
E. feacalis is the most commonly isolated from most of the 

clinical samples and almost all the species of Enterococcus 
were resistance to penicillin, norfloxacin and erythromycin 
causing a serious challenge for physicians trea�ng the 
infec�on caused by Enterococcus species. So, the 
preven�on and control of spread of mul�drug resistance 
Enterococcus require prudent use of an�microbials.

RECOMMENDATIONS

The infec�on caused by Enterococcus has gaining increased 
more in a hospital se�ng as NMCTH. Therefore, infec�on 
control efforts have been established to limit the spread of 
this pathogens and regular monitoring is essen�al to know 
the species of Enterococcus from different types of 
infec�on. Characteriza�on and an�bio�c suscep�bility test 
are essen�al to monitor suscep�bility pa�ern of 
Enterococcus species against the drugs.

LIMITATIONS OF THE STUDY

Although utmost sincerity and dedica�on was invested to 
carry out the study it could not go beyond some limita�ons 
like: The result could not be generalized to other area 
because the study was conducted in urban popula�on and 
therefore, it may not apply to whole popula�on of Morang. 
Molecular studies for detec�on of various species of 
Enterococcus were not done in this study.
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