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Background: Enterococci are part of normal flora of human intestine, biliary 

tract and lesser extent to vagina and male urethra. The increasing incidence of 

health care-associated infections (HAI) has been attributed mainly to a group of 

six pathogens characterized by multidrug resistance (MDR) and virulence and 

known by the name ESKAPE pathogens. The incidence of enterococcal 

infections has increased which accounts for the majority of nosocomial 

infections worldwide. 

Materials and Methods: A cross-sectional study was conducted from October 

2023 to December 2023 in the Department of Microbiology, Tertiary care 

hospital among 106 samples. Enterococcus isolates were identified and 

antimicrobial susceptibility test was done by colony morphology, gram staining 

and catalase test. VITEK 2 (Biomerieux) using an identification card (ID-GP) 

and susceptibility card (AST-P628) according to manufacturer’s instruction. 

The results of the antimicrobial susceptibility were interpreted according to 

CLSI 2024 guidelines. The data collected was entered in MS Excel windowsand 

the analysis was done through SPSS 16. p value <0.05 is considered as 

statistically significant. 

Results: Majority of the study participants were females 61(57.5%), 

Enterococcus faecalis 84 (79.24%) was isolated more compared with 

Enterococcus faecium 22 (20.75%). Out of 106 Enterococcus species isolated 

majority,80 isolates (75.4%) were Urine cultures, out of 84 E. faecalis only 2% 

showed resistance for vancomycin. But among the 22 E. faecium 45 % that is 

10 isolates were vancomycin resistant. 

Conclusion: We concluded our study stating that among the Enterococcus 

species E. faecalis and E. faecium was the isolated species. E. faecalis was the 

most common one and it was sensitive to most of the antibiotics but E. faecium 

was resistant to many antibiotics including Vancomycin. 

Keywords: VRE-Vancomycin resistant enterococcus, antimicrobial 

susceptibility, Multidrug resistance, Health care associated infections. 
 

 

INTRODUCTION 
 

Enterococci are gram-positive oval cocci arranged in 

pairs at an angle to each other gives as spectacle 

shaped appearance. Previously it was grouped under 

group D Streptococcus but later have been 

reclassified as a separate genus Enterococcus. Based 

on the molecular characters now they are placed 

under a new family Enterococcaceae. Enterococci are 

part of normal flora of human intestine, biliary tract 

and lesser extent to vagina and male urethra. 

(Aburba). Enterococcus genus consists of more than 

50 species but only two species are considered to 

cause the majority of infections, these are 

Enterococcus faecalis and Enterococcus faecium.  

 The increasing incidence of health care-associated 

infections (HAI) has been attributed mainly to a 

group of six pathogens characterized by multidrug 

resistance (MDR) and virulence and known by the 

name ESKAPE pathogens: Enterococcus faecium, 
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Staphylococcus aureus, Klebsiella pneumoniae, 

Acinetobacter baumannii, Pseudomonas aeruginosa 

and Enterobacter spp.[1] The incidence of 

enterococcal infections has increased which accounts 

for the majority of nosocomial infections worldwide. 

Now Enterococcus species are recognized as third 

most common cause of healthcare associated 

infections like nosocomial urinary tract infections, 

wound infections and bacteremia.  

Antimicrobial resistance (AMR) has emerged as one 

of the most predominant threats to human health in 

the world today. The increase in antibiotic resistance 

among enterococci have raised particular concern 

due to their ability to acquire resistance against many 

antimicrobial drugs used in clinical practice and to 

establish severe life-threatening infections in patients 

living with chronic diseases or cancer,[2-4] (ENTERO-

3) the emergence of Vancomycin-resistant 

Enterococcus (VRE) has increased due to the 

selective pressure of antibiotics exposure, either by 

genetic mutation or horizontal gene transfer and 

increased use of alternative antibiotics, such as 

daptomycin and linezolid, towards which increasing 

resistance trends are developing.[5-7] (ENTERO-3) 

The resistance to Vancomycin and ampicillin is 

commonly associated with E. faecium than with E. 

faecalis. 

Enterococci are intrinsically resistant to antibiotics 

like penicillinase susceptible penicillin, penicillinase 

resistant penicillin, nalidixic acid, cephalosporin, 

clindamycin and aminoglycoside. E.faecalis is the 

predominant species implicated in infection followed 

by E.faecium. 3 Recent evidence suggests that the 

prevalence Vancomycin-resistant E. faecium is 

increasing. Speciation of Enterococcus is important 

because the present study was carried out to know the 

prevalence, speciation of Enterococci and their 

antibiotic profiles. So early detection of antibiotic 

resistance profile may help in choosing optimal 

alternative treatment and prevent the spread of drug-

resistant pathogen. 
 

MATERIALS AND METHODS 
 

Type of Study: Prospective Study 

Study Period: 6 Months 

Sample Size: 106 

Inclusion Criteria 

Clinical samples like Urine, Blood, Pus, wound swab 

Tissue and Body fluids received in our diagnostic 

Microbiology laboratory for culture and sensitivity.  

Exclusion Criteria 

Vaginal swab, Sputum, Throat swab and Stool 

samples. 

Clinical samples received for bacterial culture and 

sensitivity in the diagnostic Microbiology laboratory 

at our tertiary care hospital were included in the 

study. Samples inclusive were urine, blood, pus and 

body fluids, Whereas vaginal swab, sputum, throat 

swab and stool samples were not included in the study 

as Enterococcus spp forms a part of normal flora in 

these sites, Culture and Identification of the isolates 

were done by as per the standard protocol. The 

isolates were identified by colony morphology, Gram 

staining and Catalase test. 

Those isolates had tiny non-hemolytic colonies on 

blood agar were subjected for gram staining.Gram-

positive oval cocci arranged in pairs at an angle to 

each other in Gram staining and catalase test negative 

colonies were taken for this study. The further 

identification of the colonies and antimicrobial 

susceptibility testing was performed with VITEK 2 

(Biomerieux) using an identification card (ID-GP) 

and susceptibility card (AST-P628) according to 

manufacturer’s instruction. The results of the 

antimicrobial susceptibility were interpreted 

according to CLSI 2024 guidelines. 

 

RESULTS 

 

Table 1: Characteristics of the study population 

Out of 106 samples received 74 samples were from inpatients and 32 were from out patients. 

Gender wise distribution 

 

Table 2: Gender 

Sex Frequency 

Male 45 (42.5%) 

Female 61 (57.5%) 

Total 106 (100%) 

Out of 106 samples 45 (42.5%) samples from Male patients and 61(57.5%) from Female patients. 

 

Table 3: Samples distribution. 

Samples Frequency 

Urine culture 80 (75.4%) 

Pus culture 20 (18.8%) 

Blood culture 5 (4.71%) 

Bone culture 1 (0.9%) 

Total 106 (100%) 

Characteristics of study population No.of samples 

Inpatients samples 74(69.8%) 

Outpatient samples 32(30.2%) 

Total 106 (100%) 
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Out of 106 Enterococcus species isolated 80 isolates (75.4%) were Urine cultures, Pus cultures were 20 (18.8%), 

5 (4.71%) were blood culture and one isolate (0.9%) from bone culture. 
 

Table 4: Enterococcus species wise distribution. 

Enterococcus species Frequency 

Entero. faecalis 84 (79.24%) 

Entero. faecium 22 (20.75%) 

Samples Frequency 

Urine culture 80 (75.4%) 

Pus culture 20 (18.8%) 

Blood culture 5 (4.71%) 

Bone culture 1 (0.9%) 

Total 106 (100%) 

Samples Frequency 

Urine culture 80 (75.4%) 

Pus culture 20 (18.8%) 

Blood culture 5 (4.71%) 

Bone culture 1 (0.9%) 

Total 106 (100%) 

 

Table 5: Enterococcus species distribution among clinical samples 

Samples E.faecalis E.faecium 

Urine culture 66 (62%) 14 (13%) 

Pus culture 13 (12%) 7 (7%) 

Blood culture 4 (4%) 1(1%) 

Bone culture 1(1%) 0 

Total 84 (79%) 22 (21%) 

 

Out of 80 enterococcus spp positive urine samples 66 

(62%) E. faecalis was isolated and 14 (13%) 

E.faecium was isolated. In 20 (19%) of pus samples 

E. faecalis was 13 (12%), E. faecium was 7 %. 

Among 5 blood culture positive enterococcus 4 (4%) 

was E. faecalis and 1( 1%) was E. faecium. Only one 

bone cuture had a growth of E. faecalis. 

 

Table 6: Enterococcus species distribution among clinical samples 

Antibiotics Entero.faecalis Entero.faecium 

Sensitive Resistant Sensitive Resistant 

Benzylpenicillin  35(42%) 49 (58%)  6 (27%)  16 (73%) 

High level Gentamycin  42 (50%) 42 (50%)  8 (36%)  14 (64%) 

Ciprofloxacin  35 (42%) 49 (58%)  4 (18%) 18 (82%) 

Levofloxacin  38 (45%) 46 (55%)  8 (36%) 14 (64%) 

Erythromycin  30 (36%) 54 (64%)  3 (14%) 19 (86%) 

Linezolid  84 (100%) 0 (0%)  22 (100%) 0 (0%) 

Daptomycin  83 (99%) 1(1%)  12 (54.5%) 10 (45.5%) 

Teicoplanin  84 (100%) 0 (0%)  19 (86%) 3 (14%) 

Vancomycin  82 (98%) 2 (2%)  12 (54.5%) 10 (45.5%)  

Tigecycline  84 (100%) 0 (0%) 22 (100%) 0 (0%)  
 

Among the 84 Enterococcus faecalis, 98 % and 99% 

of the E.faecalis were sensitive to vancomycin, and 

teicoplanin. They were showed 100% sensitivity to 

tigecycline and linezolid. 64% of E. faecalis were 

resistant to Erythromycin and 58% were resistant to 

ciprofloxacin and benzyl penicillin. Out of 84 E, 

faecalis 50% was sensitive and 50% showed 

resistance to HLG. 

Out of 22 enterococcus faecium, all 22 species 

(100%) sensitive for linezolid. Only 14% of them 

were resistant to teicoplanin. 45.5% of isolated 

E.faecium was resistant to vancomycin and 

daptomycin. 86% and 82% of the E. faecium were 

resistant to erythromycin and ciprofloxacin. 64 % 

were resistant to HLG and levofloxacin. 

 

Table 7: Distribution of Vancomycin resistant Enterococcus species 

Enterococcus species Vancomycin resistant 

Entero faecalis 2 

Entero faecium 10 
 

Out of 84 E. faecalis only 2% showed resistance for 

vancomycin. But among the 22 E. faecium 45 % that 

is 10 isolates were vancomycin resistant. 

 

DISCUSSION 

 

Enterococcus is the normal bacterial microbiota of 

the gastrointestinal tract. Though they are low 

virulence, due to the decreased intestinal defence 

mechanisms we develop endocarditis, bacteremia 

and peritonitis. The major nosocomial pathogen 

which is responsible for the hospital infections is 

10% to 20%. It is the major cause of hospital acquired 

infections,[8] In our present study Enterococcus 

species isolated 80 isolates (75.4%) were Urine 

culture, Pus cultures were 20 (18.8%), 5 (4.71%) 
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were blood culture and one isolate (0.9%) from bone 

culture. Similar results was also observed in Yadav et 

al,[9] study where the Enterococcus was isolated from 

urine culture was more 125(86.2%).In contrast to our 

results in some studies they isolated from pus.[10,11] In 

our present study, out of 106 Enterococcus species, 

79.24% E. faecalis (84 strains) and 20.75 % E. 

faecium (22 strains) were isolated from the clinical 

samples. In Yadav et al study also E.fecalis was 

present in 80% to 90% of the samples whereas E 

faecium was observed in 5% to 10%.However in 

recent studies the E faecium was tend to increase in 

the incidence which indicates that there exist an 

intrinsic resistance which leads to treatment 

failure.[12,13] 

More common are infections located in the urinary 

tract (75%) and soft tissue infections (19%). 

According to a study, the maximum number of 

isolates was obtained from urine (46.6%), followed 

by pus cultures (19.4%).[14] These data highlight the 

prevalence of enterococci in urinary tract infections 

(UTIs). 

The major problem in the enterococcus is the 

increased resistance to the antimicrobial agents. In 

our study Out of 84 E. faecalis only 2% showed 

resistance for vancomycin. But among the 22 E. 

faecium 45 % that is 10 isolates were vancomycin 

resistant. In Iancu et al,[15] study the vancomycin 

resistance for E.Faecalis was found to be 5.8% which 

is more than our results and E faecium showed 15.1% 

of resistance to vancomycin which is lesser than our 

results. This variations in trend is limited to the 

bloodstream infections spread. 

In our study among the 84 Enterococcus faecalis, 98 

% and 99% of the E.faecalis were sensitive to 

vancomycin, and teicoplanin. They were showed 

100% sensitivity to tigecycline and linezolid. 64% of 

E. faecalis were resistant to Erythromycin and 58% 

were resistant to ciprofloxacin and benzyl penicillin. 

Out of 84 E, faecalis 50% was sensitive and 50% 

showed resistance to HLG. Out of 22 enterococcus 

faecium, all 22 species (100%) sensitive for linezolid. 

Only 14% of them were resistant to teicoplanin. 

45.5% of isolated E.faecium was resistant to 

vancomycin and daptomycin. 86% and 82% of the E. 

faecium were resistant to erythromycin and 

ciprofloxacin. 64 % were resistant to HLG and 

levofloxacin.In yadav et al study E fecalis shows 

sensitive to teicoplanin (73) and linezolid (71) and E 

facaium shows sensitive to Teicoplanin (59) and 

Linezolid (63),Thus the rapid spread of VRE leads to 

requirement of new antibiotics like linezolid and 

teicoplanin. Similarly resistance was also developing 

rapidly to the drugs like vancomycin, linezolid and 

higher level aminoglycosides which is making 

difficulty for the clinician to treat the infections.[16,17] 

 

CONCLUSION 

 

Now a days, Enterococcus spp. has been of particular 

concern due to their increased incidence and and their 

antibiotic resistance. The aim of our study was to 

understand not only the prevalence of Enterococcus 

spp. in clinical samples but also the pattern of 

antibiotic profiles in order to help to identify the most 

effective pharmacological treatments against these 

microorganisms and therefore limit their spread. The 

monitoring of antibiotic resistance could provide 

valuable assistance to clinics in the selection of 

effective empirical therapy. the studies of antibiotic 

sensitivity pattern of enterococcus are an important 

tool that aim to provide the antimicrobial 

susceptibility patterns information for improving 

empirical therapy, accelerating time to cure, and 

reducing hospitalization time there by we can reduce 

the health care associated infections. We concluded 

our study stating that among the Enterococcus 

species E. faecalis and E.faecium was the isolated 

species. E. faecalis was the most common one and it 

was sensitive to most of the antibiotics but E. faecium 

was resistant to many antibiotics including 

Vancomycin 

Limitations: The sample size was small.VRE 

subtypes cannot be confirmed by molecular method 

due to the financial constraints.The study was done in 

a single centre so the results cannot be generalized. 

 

REFERENCES 
 
1. Rice LB.Federal funding for the study of Antimicrobial 

Resistance in Noscomial Pathogens:No ESKAPE.J 

Infect.Dis.2008;197;1079-1081 
2. Paglino,P,Boccia G,De Caro,F,Esposito S.Bacterial 

meningitis complicating the course of liver 

cirrhosis.Infection.2017;45:795-800 
3. Higuita NIA,Huycke MM.Enterococcal disease,epidemiology 

and implications for treatment.In Enterococci:From 

commensals to leading causes of drug resistant infection 
[Internet];Massachuetts Eye and Ear 

infirmary:Boston,MA,USA,2014 

4. Saulle R,Bontempi C,Baldo V,Boccia G,Bonaccorsi 
G,Brusaferro S,Donato F,Firenze A,Gregoria P,Pelissero G et 

al.GPHSS multicentre Italian survey :Smoking 

prevalence,knowledge and attitudes and tobacco cessation 
training among third year medical 

students.Tumori.2013,99,17-22 

5. Leong KWC,Cooley LA;Anderson TL,Gautam SS,McEvan 
B,Wells A,Wilson F,Hughson L,O Toole RF.Emergence of 

Vancomycin Resistant Enterococcus faecium at an Australian 

Hospital:A whole Genome sequencing Analysis.Sci 
Rep.2018;8,6274 

6.  Buetti N,Wassilew N,Rion V,Senn L,Gardiol C,Widmer 

A,Marschall J,Balmelli C,Eisenring MC,Harbarth 
S.Emergence of vancomycin resistant enterococci in 

Switzerland:A nation wide survey.Antimicrob Resist 

Infect.Control.2019,8,16 
7. Alotaibi FE,Bukhari,EE.Emergence of vancomycin resistant 

enterococcus at a teaching hospital,Saudi Arabia.Chin Med 

J.2017;130;340-346 
8. Arias CA,Murray BE.The rise of the enterococcus :Beyond 

vancomycin resistance,Nat Rev Microbiol.2012;10:266-78 

9. Rajesh Kumar Yadav,Loveleena Agarwal.Enterococcal 
infections in a Tertiary care Hospital,North India. 

10. Preeti S,Raman M,Nirwan PS,Meeta S,Dahiya SS.Prevalence 

and antimicrobial susceptibility of Enterococcus species 
isolated from different clinical samples in a tertiary care 

hospital of North India.Natl J Med Res.2012;3:389-91 

11. Agarwal J,Kalyan R,Singh M.High level aminoglycoside 
resistance and beta lactamase production in enterococci at a 

tertiary care hospital in India.Jpn J Infect Dis.2009;62:158-9 



680 

 International Journal of Medicine and Public Health, Vol 15, Issue 1, April- June, 2025 (www.ijmedph.org) 

 

12. Tripathi A,Sukhla SK,Singh A,Prasad 

KN.Prevalence,outcome and risk factors associated with 

vancomycin resistant enterococcus faecalis and enterococcus 

faecium at a tertiary care hospital in Northern India.Indian J 

Med Microbiol.2016;34:38-45 
13. Sood S,Malhotra M,Das BK.Kapil A.Enterococcal infections 

and antimicrobial resistance.Indian J Med Res.2008;128:111-

21 
14. O’Driscoll, T.; Crank, C.W. Vancomycin-resistant 

enterococcal infections: Epidemiology, clinical 

manifestations, and optimal management. Infect. Drug Resist. 
2015, 8, 217–230.  

15. Alina-Viorica Iancu 1,2,†, Manuela Arbune 3,4,*,†, Eliza-

Andreea Zaharia 1, Prevalence and Antibiotic Resistance of 

Enterococcus spp.:A Retrospective Study in Hospitals of 

Southeast Romania,Appl. Sci. 2023, 13, 3866 2 of 13. 

16. Rogers, L.A.; Strong, K.; Cork, S.C.; McAllister, T.A.; 

Liljebjelke, K.; Zaheer, R.; Checkley, S.L. The Role of Whole 

Genome Sequencing in the Surveillance of Antimicrobial 
Resistant Enterococcus spp.: A Scoping Review. Front. Public 

Health 2021,9, 599285. [CrossRef] [PubMed 

17. Wisplinghoff, H.; Bischoff, T.; Tallent, S.M.; Seifert, 
H.;Wenzel, R.P.; Edmond, M.B. Nosocomial bloodstream 

infections in U.S. hospitals: Analysis of 24,000 cases from a 

prospective national wide surveillance study. Clin.Infect. Dis. 
2004, 39, 309–317.[CrossRef]  

 

 


