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Abstract 
Enterococci have been regarded as pathogens that seldom cause serious infections. However, in the last decade they have 

emerged as an important cause of nosocomial infections, with an increasing frequency of multidrug resistance, including 

high-level resistance to gentamicin and resistance to ampicillin. It is noted that, 5–8 Glycopeptide resistance among 

enterococci has become increasingly common in many European countries and in North America. Aim: To study the 

Antibiotic susceptibility pattern of Enterococci and to detect Vancomycin resistant Enterococci (VRE) among the 

isolates.Materials and Methods: Two hundred (200) clinical isolates were collected from patients admitted from 

Government Rajaji Hospital,Madurai. Further, various specimens like Blood, Urine, Pus Swab and CSF were collected from 

the patients depending on the clinical symptoms. The antimicrobial susceptibility testing was carried out by the Kirby Bauer 

disk diffusion Method. The antibiotics used were Ampicillin, Erythromycin, High level Gentamycin, Ciprofloxacin, 

Doxycycline, Nitrofurantoin, Vancomycin and Linezolid. Results: Distribution of Enterococcus in this study showed that 

Enterococcus isolated from blood 20(55.5%), urine 14(38.8%), pus 1(2.7%) and wound swab 1(2.7%).On speciation, 

E.faecium 18(50%), followed by E.faecalis 15(41.6%) and E.durans 3(8.3%). Conclusion: This study demonstrates the 

increased prevalence of multidrug resistant enterococci with few isolates being resistant to all the antibiotics tested, thus 

posing a serious therapeutic challenge. 
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1. Introduction 

 
Enterococci are the most common aerobic and facultative 

anaerobic, gram positive cocci [1]. Enterococci have been 

considered as relatively low virulence but they are known 

to cause various clinical infections like urinary tract 

infections, endocarditis, intra abdominal and pelvic 

infections [2]. Enterococcus faecalis and Enterococcus 

faecium are most common species, both accounts up to 

90% of clinical isolates [1]. Occasionally, human 

infections can be due to Enterococcus raffinosus, 

Enterococcus casseliflavus, Enterococcus durans, or 

Enterococcus avium [3].  

 

The emergence of resistance to the most common 

antienterococcal antibiotics which include the βlactam 

antibiotics like ampicillin, amino glycosides and most 

importantly glycopeptides like vancomycin besides being  

 

 

inherently resistant to many others like cephalosporins 

and clindamycin has made the treatment of these 

infections a real challenge for clinicians . The high level 

resistance to animoglycosides has made the therapeutic 

combination of penicillin and gentamicin ineffective [4].  

With the increase in emergence of resistance in 

enterococci to vancomycin, treatment of these infections 

has become difficult especially in serious infections. 

 

2. Materials and methods 
 

This Prospective study was conducted at Government 

Rajaji Hospital, attached to Madurai Medical College 

after getting ethical clearance from the Human Ethical 

Committee, GRH, headed by the Dean. The study 

population consisted of 200 patients admitted in different 

Research article 

Antibiotic susceptibility pattern of enterococcal isolates 

from a tertiary care hospital 
 
Lavanya.T. Kamalasekaran

1
, Jhansi Charles

2 

1
Department of Microbiology, Govt.Kilpauk Medical College, Kilpauk, Chennai  

2
Department of Microbiology, Velammal Medical College Hospital & Research Institute, Velammal Village, Tuticorin 

Ring Road, Anuppanadi, Madurai 

eISSN: 2321–323X 
pISSN: 2395-0781  

http://www.innpharmacotherapy.com/
http://jac.oxfordjournals.org/content/48/1/53.full#ref-5
http://jac.oxfordjournals.org/content/48/1/53.full#ref-8
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjn98nk-a7RAhXGQo8KHW27DIIQFggaMAA&url=http%3A%2F%2Fwww.velammalmedicalcollege.edu.in%2F&usg=AFQjCNG61awJwkYW7EaHMJ7qPucBTf2Lhg&sig2=4-qfixRRh-9-5t10xRFPcA


Lavanya.T. Kamalasekaran et. al., IPP, Vol 3 (4), 730-732, 2016 

731 

wards viz Paediatrics, General Surgery, Urology and 

Medicine at Government Rajaji Hospital,Madurai. 

Various specimens like Blood, Urine, Pus Swab and CSF 

were collected from the patients depending on the clinical 

symptoms. Blood was collected with strict aseptic 

precautions. Pus samples were collected in syringes or 

swabs.  Urine samples were collected by sampling the 

mid stream flow by the clean catch technique. CSF was 

collected in cases with meningitis [5].  

 

Gram’s Positive cocci, Catalase negative, Salt tolerant, 

Bile esculin agar positive isolates, which were able to 

grow on MacConkey agar at temperatures of 10& > 45ºC, 

and pH 9.6 were identified as Enterococci and selected 

for further speciation [6,7].  

 

Speciation was done with fermentation of carbohydrates 

(Arabinose, Raffinose, Sucrose, Sorbitol and Mannitol), 

Arginine hydrolysis, Pyruvate fermentation, reduction of 

Potassium tellurite. 

 

The different species of Enterococci were further 

subjected to antimicrobial susceptibility testing by the 

Kirby Bauer disk diffusion Method. The antibiotics used 

were Ampicillin, Erythromycin, High level Gentamycin, 

Ciprofloxacin, Doxycycline, Nitrofurantoin, Vancomycin 

and Linezolid. A few colonies of the isolates were 

inoculated into peptone water, which was standardized to 

a density equivalent to 0.5 McFarland opacity. The 

inoculum was then spread across the surface of Mueller 

Hinton agar plate of 9 cm. size to give a confluent 

growth. Filter paper discs of 6 mm size containing the 

specific concentration of the antibiotics were placed on 

the agar surface with 24 mm apart. Six discs were kept on 

the surface of the plate at a time. The plates were 

incubated over night at 37
o
C for 24-48 hrs. After 

incubation the diameter of the zone of growth inhibition 

was measured by a graduated ruler and the sensitivity and 

resistant pattern were identified following CLSI 

guidelines [8]. 

 

3. Result 
 

Distribution of Enterococcus in this study showed that 

Enterococcus isolated from blood 20(55.5%), urine 

14(38.8%), pus 1(2.7%) and wound swab 1(2.7%).On 

speciation, E. faecium 18(50%), followed by E. faecalis 

15(41.6%) and E. durans 3(8.3%). 

 

The susceptibility and resistance patterns of Enterococci 

were studied. Out of 18 E. faecium isolates, 17 (94.4%) 

were resistant to Ampicillin, 13 (72.2%) to 

Ciprofloxacin, 12 (66.6%) to Erythromycin, 12 (66.6%) 

to High Level Gentamycin, 11 (61.1%) to Doxycycline, 

13 (12.2%) to Nitrofurantion. 1 (5.5%) showed 

Vancomycin resistance. All the isolates were sensitive to 

Linezolid. 

Out of 15 E. faecalis, 13(86.6%) were resistant 

Ampicillin, 10(66.6%) to Doxycycline, 9(60%) to 

Nitrofurantion, 7(46.6%) to Erythromycin, 6(40%) to 

High Level Gentamycin, 4(26.6%) to Ciprofloxacin. All 

the isolates were sensitive to both Vancomycin and 

Linezolid [9]. 

 

Out of 3 E. durans, 100% resistances were seen with 

Ciprofloxacin. Out of the 3 isolates 2(66.6%) were 

resisitant to Doxycycline, 2 (66.6%) to Nitrofurantion, 

1(33.3%) to Erythromycin, 1 (33.3%) to Ampicillin. All 

isolates were sensitive to High Level Gentamycin, 

Vancomycin and Linezolid [10]. 

 

Thus it was found that among all 36 isolates, 88.5% 

resistance to Ampicillin, and 50% resistance to High 

Level Gentamycin and 2.7 % resistance to Vancomycin. 

All the isolates were sensitive to Linezolid. It was noted 

that among the species, E. faecium showed more 

resistance than other species. The Antibiotic Sensitivity 

and Resistance pattern is given in Fig 3 and 4. 

 

 
 
Fig-1   

 

 
 
Fig-2 
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Fig 3 Antibiotic sensitivity pattern in enterococci species 

wise 
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Fig 4 Antibiotic resistance pattern in enterococci -species 

wise 

 

4. Discussion  
 
The present study on antibiotic susceptibility pattern of 

Enterococcus species showed that E.faecium was 

resistant to common antibiotics like Ampicillin (94.4%), 

High Level Gentamycin (66.6%),Ciprofloxacin (72.2%), 

Doxycycline (61.1%), Erythromycin (66.6%) , 

Nitrofurantoin (72.2%) and Vancomycin (5.5%).This is 

in accordance with  the study [11] who showed 

E.faecium to have resistance to High Level Gentamycin 

(77.7%), Ciprofloxacin (81%) and Erythromycin(86%)
96

 

but resistance to Ampicillin was only 54%. [12] Have 

documented 85.5% resistance to Nitrofurantoin, 100% 

resistance to Gentamycin and 28.57% resistance to 

Vancomycin. During the period of study, antibiotics used 

in the pediatric ward were Ampicillin, Gentamycin, third 

generation cephalosporins and Vancomycin.   All these 

antibiotics were given intravenously through the infusion 

lines in their lower extremities either twice a day or three 

times a day. Obviously the isolates were resistant to most 

of the antimicrobials as well as to third generation 

cephalosprins which were already proved to be a resistant 

drug (intrinsically resistant). Imprudent use of antibiotics 

and colonisation pressure are the important causes of the 

drug resistance in enterococci [13]. 

 

Conclusion 

 

This study demonstrates the increased prevalence of 

multidrug resistant enterococci with few isolates 

being resistant to all the antibiotics tested, thus 

posing a serious therapeutic challenge. This 

situation warrants the implementation of an efficient 

infection control program and regular surveillance 

of antimicrobial resistance of enterococci in order to 

establish a rational antibiotic policy for the better 

management of enterococcal infections. 

 

References 

[1] Stevenson KB MESF. Enterococcal meningitis: Report 

of four cases and Review;. J Clin Infect Dis. 1994; 

18:233-239. 

[2] Purva M RCBDNSaLK. Vancomycin resistant 

Enterococcal bacteremia in a lymphoma patient. Indian J 

Med Microbiol. (1999); 17(4): 194-195. 

[3] Varman M. Enterococcal infections. Journal of Clinical 

Microbiology. (2006) 26,;36, 2187-90. 

[4] RC. M. Emergence of Enterococci as a significant 

pathogen. J Clin Infect Dis. (1992); 14:1173-1178. 

[5] Patterson JE SASMCNMRSJLR. An analysis of 110 

serious enterococcal infections. Epidemiology, antibiotic 

susceptibility, and outcome. Medicine Baltimor). (1995) 

74 (4):191-200. 

[6] Vandana A. Agarwal YIJAP. Concomitant High Level 

Resistance to penicillin And Aminoglycosides in 

Enterococci at Nagpur, Central India, Indian Journal of 

Medical Microbiology. (1999); 17 (2): 85-87. 

[7] D. Morrison. Enterococci as emerging Pathogens of 

humans. Journal of Applied Microbiology Symposium 

Supplement. (1997); 83,893-993. 

[8] BAR. SP. Comparative Evaluation of Beta Lactamase 

Production in Enterococci by Acidometric Method and 

Clover Leaf Technique. Indian Journal of Medical 

Microbiology. (2000) 1; 18 (3): 122-124. 

[9] Rosemeire Cobo Zanella. Emergence of VanB 

phenotype-vanA genotype in vancomycin-resistant 

enterococci in Brazilian hospital. Brazilian Journal of 

Microbiology. (2006); 37(2). 

[10] Weber DJ. Role of environmental contamination in the 

transmission of vancomycin-resistant enterococci. Infect 

Count Hosp Epid. (1997); 18 (5):306-309). 

[11] Ghoshal U GURPNSAA. Spectrum and antibiotic 

sensitivity of bacteria contaminating the upper gut in 

patients with malabsorption syndrome from the tropics. 

BMC gastroenterology. (2003) 24; 3 ( 1):1.). 

[12] Hayes JR ELCPPTLKWDWD. Prevalence and 

antimicrobial resistance of Enterococcus species isolated 

from retail meats.. Applied and environmental 

microbiology. (2003) 1; 69 (12):7153-60.). 

[13] Rahangdale VA AGJS. Study of antimicrobial resistance 

in enterococci. Indian journal of medical microbiology. 

2008 1; 26 (3):285. 


