
:   شانا د   گاه عاو   زشکی   اننکدد   گاه کگو   اننکدد   وژیو     کژی  ک ک     ی   (آدرس   ای م   به    *

 ایمکهک ک  

 moniri@kaums.ac.irد   ا ا   ا کیژیه  :   63399033090تشفن:   

بق وم   ا    ونهوب یجیا   ه     ش ا    ز   ایش ر د   اجتیم   ش ا   در    نتیوکوک   ه م   رزی ای شیوع سوی 

 ه م   وی ا   شای   ک ش د اخش   بی ت  
 

 6،   با م      دی5،   سی    باب   س   بوسوم4،   بدش    صبی      3،    دش    یورشی م2*،   رهو د   ب ییم1سی ا   بیهی    ه  رم   شی دا

اسیاگد   وژیو     کژی  ک ک     ی   ایمکهک ک  د   گاه کگو   اننکدد   گاه عاو   زشکی   3شارنناس   ارنگد   شم یق   ت د داج   گاه نکیدد   گاه عاو   زشکی   اننکد   شانا د   3

اسیاگیارد   وژیو   گا شدد     مارسیا    ن  گ   4گاه  ارد   وژیو     کژی  ک ک     ی   ایمکهک ک  د   گاه کگو   اننکدد   گاه عاو   زشکی   اننکد   شانا د   9اننکد   شانا د   

 ژ دد   شم یق   ت د داج   گاه نکیدد   0شارنناس   ارنگد    ژشن   ت د داج   زشکی   اهاتک دد   گاه عاو   زشکی   اننکد   شانا د   5   یدد   گاه عاو   زشکی   اننکد   شانا د   

 گاه عاو   زشکی   اننکد   شانا  
 

 چهی ا

هاا از  اکاا     گهنگ  گر صکرج  ژیج این  ااشایاژ     خ د از فشکر طب عد ریگو اه ا  ی ح کاهاج را ت ک ل  د   ها   اهیژیشکک   :سا دق ی هگف 

یهش  شننگ  این اژ   هاید  اهنگ  اشیژ دد اهگیشارگیا ی زفکها گسیعاو اگرار  را گر   مارا    یژ  نگو گر   مارسیا  ایناگ  د   نا د زفکها   طب عد 

  ها   گفکع   مارا   خش  ژاقبا ها  ییژو اهنای نگ     دایی  ق یهکک ای  ن جگا نگو از همکهق   اهیژیشکک ها      ا هگف ارزیا د ن کع سکیق 

هاا  ییاژو     خش  ژاقباا   9 همکهق سکاب  گفکع جمع ایر  نگو از    350 تکص فد  ژ ری   -این اژیهش  ق صکرج  دطعد :  ها    کاگ ی ریش 

ها    کن م اید اهنای نگ  ت ا سننش  دای اا     ا رهگ ا  ن  وژی ی از ک    ها   اهیژیشکک   مارسیا  ن  گ    ید شانا  اهنای نگ  ت خ ص  

چناگوااهاق    PCRها   دای ا  ق یهکک ای  ن  ا اسیفاگو از ریش    اهنای نگ  سپس نناساید اهکاع      CLSI  کت کد  ا اسیفاگو از  ع ارها     اهید 

 اهنای نگ   

 کرگ(  اکگ     55 % )4363 ها   دایی  ق یهکک ای  ن    %( ت خ ص گاگو نگهگ    نا  ن کع سکیق 5065 همکهق  گفکع )   395 گر    ها   اهیژیشکک   :ها   یافیق 

نناساید ه اگ     vanGی    vanEد  vanDد  vanBها     %  کگ  گر این اژیهش ه چ شگای از    063 % ی  03  ق تژت ب    vanCی    vanAها     فژایاهد    

    کت    دایی  کگهگ    اهید   3 تا    3 ها  ق    % از ا  9564   کت   ی    اهید   4 تا    9 % از   مارا  گارا      دای ا  ق یهکک ای  ن  ق  5363 

ها   دایی    تکاهگ  ننژ  ق افنایش فنکت پ  دای ا وژگگ    نا  ن کع سکیق   ها  د     کت     هیایج این اژیهش ه ا  گاگ شق  صژف اهید :  و ژ    هی نق  

  کت   را  صژف شژگو  کگهگ    یژ  کگ  همچن ن   خص نگ شق افنایش  صاژف تاعاگاگ     ژا ژ گر   ماراهد شق این اهید   960  ق یهکک ای  ن  

 نکگ      د   ها   اهیژیشکک   کت کد گر     ژا ژ   دای ا اهید   3605   کت    کجب افنایش    اهید   4 تا    9  ق    3 تا    3 ها از      کت     اهید 

    کت کد د   یهکک ای  ند    دای ا   اهیداهیژیشکک :یا وا  شش گ  

  3933ت ژ   اذیژش  ژا  چاپ:     3933فژیرگینگریافا  دا ق: 

 ه  بجب    دنی م   بیهیو 
 1331(     اجت د   12س ل   ج ج ،   شش را    ول   و   دوم    جی جی   

 55-65 فد ت   
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Abstract 

Background and Objectives: Enterococcus is part of human and animal intestinal flora. The with-
drawal of these bacteria from their original location causes infections such as bacteremia, endocar-
ditis, and Urinary Tract Infection (UTI) in hospitalized patients. The aim of this study is to deter-
mine the prevalence of vancomycin-resistant Enterococci (VRE) strains and the phenotypes of the 
Van genes in Enterococcus isolated from rectal swabs of patients hospitalized in the Intensive 
Care Unit (ICU). 
Material and Methods: In this cross-sectional study, 156 rectal-swab samples were collected from 
patients in three wards of ICUs in the Shahid Beheshti Hospital. Enterococcus was detected in samples 
with the Gram stain and biochemical tests. An antibiotic resistance test was done using CLSI criteria. 
Different types of vancomycin resistance genes were identified by the multiplex PCR technique.  
Results: Enterococcus was detected in 135 rectal-swab samples (86.5%). The prevalence of VRE 
strains was 42.9% (58 cases). The frequency of VanA and VanC genes were 69% and 6.9%, re-
spectively. In this study neither of van B, D, E and G genes were observed. 59.2% of   patients 
who consumed 3 to 4 types of antibiotics, and 35.4% of those who consumed 1 to 2 types of anti-
biotics, had VRE. 
Conclusion: Our findings highlight that antibiotic consumption can lead to increasing the re-
sistance phenotypes. The prevalence of VRE was indicated 3.6 times more in patients who had 
consumed antibiotics. Also, with increasing number of antibiotic consumption of 1-2 to 3-4 types, 
risk of antibiotic-resistant Enterococci increases 2.65 times. 
Keywords: Enterococcus, Vancomycin, Antibiotic Resistance.  
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Introduction 

Enterococci are part of the intestinal flora of hu-

mans and animals. They are the major cause of 

nosocomial infections in hospitalized patients (1, 

2). Also they are the third most common cause 

of nosocomial bacteremia (3). More than 30 

different species of Enteroccoci have been de-

tected, but most of these infections are caused 

by Enterococcus faecalis and Enterococcus fae-

cium (4). Many antibiotics, such as beta-lactams, 

macrolides, aminoglycosides and glycopeptides, 
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are used for treatment of Enteroccocus infections 

(5). But the optional drug for treatment of       

resistant Enterococci infections is vancomycin 

(6). This antibiotic is used as one of the last lines 

of treatment of resistant gram-positive bacterial 

infections (7). The first vancomycin-resistant  

Enterococcus (VRE) was found in France in 

1986 (8, 9). Then VRE spread to other countries 

(10-13). VRE carry genes for resistance, and they 

are the main sources of infection in humans (14-

17). There is an intrinsic resistance in Entero-

coccus to antibiotics, such as cephalosporins 

and some penicillins, and the prevalence of  

resistance to ampicillin and glycopeptide     

antibiotics such as vancomycin and teicoplanin 

has caused concerned in recent years (18). This 

indicates a serious problem in the treatment of 

these infections (14, 19). Management of   

treatment will be in trouble because suitable 

antibiotics to treat these infections have       

decreased (1). 

Resistance occurs by mutation or acquisition of 

related genes and allows Enterococci to survive 

in areas such as hospitals, where the             

anti-microbial agents are many. In addition, 

these genes are transferred from Enterococcus 

to the other gram-positive bacteria, making 

conditions worse. And if the infection becomes 

endemic in many hospitals, great challenge in 

treatment would result (20-22). On the other 

hand, other bacteria, including Gram-negative 

or anaerobic bacteria in the Gastrointestinal 

tract which live with Enterococci, are killed by 

consuming antibiotics, and this leads to the 

proliferation of resistant Enterococci and     

intestinal flora imbalance, thereby causing dis-

ease (6). Van A type resistant to both antibiot-

ics (vancomycin and teicoplanin) and Van C 

has low level resistance to vancomycin and 

sensitivity to teicoplanin (23-25).  

The aim of this study was to determine the 

prevalence of VRE strains and the phenotypes 

of the Van genes in Enterococci isolated from 

rectal-swabs of patients hospitalized in the ICU 

in Shahid Beheshti Hospital, Kashan, Iran. 

 

Methods and Materials 

Isolation of bacteria: In this cross-sectional 

study, 156 rectal-swab samples were collected 

from patients in three ICUs (Surgical ICU, 

Neurosurgery ICU and Medical ICU) in the 

Shahid Beheshti Hospital from November 2011 

to April 2012. After getting permission from 

patients, rectal-swab samples were taken from 

them. All the samples were put in 5 ml        

sterilized containers with a 6.5% NaCl solu-

tion. Sampling was done after coordinating 

with ICU nurses and changing the position of 

the patients during a specific time in           

compliance with the project. All patients     

hospitalized in ICU with different reasons, 

were evaluated as to the presence of Enterococcus 

as the rectal flora and VRE. All the collected 

samples after 6 hours incubation at 37°C, were 

cultured on Bile Esculin Azide Agar (Merck 

Co.). After 24 hours incubating at 37°C, black 

colonies were detected due to the ability to   

hydrolyze Esculin and growth in the presence 

of Bile. These colonies were identified with 

gram-stain and biochemical tests, such as     

catalase reaction and the presence of Pyrro-

Lidonyl Arylamidase (PYR).  

 

Determining the VRE strain sensitivity: All  

Enterococcus samples were cultured on 

Mueller-Hinton agar (Merck Co.) with the 

McFarland 0.5 standard dilution. For deter-

mining sensitivity, vancomycin (30 µg) and 

teicoplanin (30 µg) disks (Mast Co.) were used. 

The sensitivity was determined after a 24- hour 

incubating period of plates at 37 °C, based on 

the halo of lack of growth and according to the 

Clinical and Laboratory Standards Institute 

(CLSI-2012). This standard defines the halo of 
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lack of growth, which is a resistance indicator, 

equal to/or less than 14 for vancomycin and 10 

for teicoplanin. Data were analyzed and     

evaluated by using the Software SPSS 11.5 

version. Also a comparison between groups 

was performed by using Chi-square and Fisher 

exact tests. Also, a p value <0.05 was          

considered as significant. 

 

Determining Van genes with Multiplex PCR: 

For Multiplex PCR, the reaction mixture was 

prepared with a final volume of 25 μl. For this 

purpose, 12 μl of deionized distilled water, 2.5 

μl PCR buffer, 0.75 μl MgCl2, 0.5 μl dNTP, 1 

μl of each primer (Revarse and Forward       

primers included a total of 4 μl) (Table 1), 0.25 

μl of Taq DNA Polymerase and 5 μl of sample 

DNA, were mixed in a 1.5 microtube. Reactions 

were run in thermocycler (Eppendorf) using the 

following cycling parameters: 3 min of denatur-

ation at 94°C, followed by 30 cycles of 1 min 

at 94°C (denaturing), 1 min at 55°C 

(annealing), and 1 min at 72°C (elongation), 

with a final extension at 72°C for 7 min. The 

presence of amplicons was confirmed by gel 

electrophoresis on a 1.8 % agarose gel and 

staining with ethidium bromide.  

 

Results 

In the present study, the prevalence of Entero-

coccus was 86.5% (135 of 156 cases). The 

mean and standard deviations of age in patients 

were 55.2 ± 25.6. Eighty seven samples were 

male (64.4%), and 48 samples were female 

(35.6%). The mean and standard deviations of 

age in male and female were 53.03 ± 26.1 and 

59.06 ± 24.5, respectively (p=0.19). 

Also, the prevalence of VRE strain was 42.9% 

(58 samples). The results of multiplex-PCR 

showed that 79.3% of strains were belong to 

Enterococcus faecium, followed by Enterococ-

cus faecalis (15.5%), Enterococcus gallinarum 

(3.4%), and Enterococcus casseliflavus (3.4%). 

Frequency of van A and van C genes were 69% 

and 6.9%, respectively. However, other genes, 

such as van B, D, E, G, were not found to be 

resistant to vancomycin in isolated VRE. From 

vancomycin-resistant strains, 25 (39.7%), 16 

(36.4%) and 17 (60.7%) samples were isolated 

from Surgical ICU, Neurosurgery ICU and 

Medical ICU, respectively, so that the highest 

percentage belongs to medical ICU (Table 2). 

In this study of 58 patients who had VRE, 55 

patients (94.8%) had consumed antibiotics and 

77 patients whose VRE was detected, 64      

Table 1: Primers, target genes, sequences and length of the genes used in the study. 
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patients (83.1%) had not consumed antibiotics 

(p=0.037). It means that in patients who had 

consumed antibiotics, their VRE was 3.7 times 

more than those who did not consume antibiotics. 

In 54 patients who consumed 3 to 4 types of 

antibiotics, 32 patients (59.2%) had VRE, and 

in 65 patients who consumed 1 to 2 types of 

antibiotics, 23 patients (35.4%) also had it 

(p=0.009). In other words, in patients who  

consumed 3 to 4 types of antibiotics,  their 

VRE  was 2.6 times more than patients who 

consumed 1 to 2 types of antibiotics. Also, 

from 66 patients hospitalized more than 1 

week, 42 patients (63.6%) had VRE and from 

69 patients hospitalized less than a week, 16 

patients (23.2%) had VRE (p<0.01). It shows 

that patients hospitalized more than 1 week, 

their VRE was 5.7 times more than patients 

hospitalized less than a week (Table 3). In this 

study a significant association was not pinpointed 

by using corticosteroids, the presence or absence 

of diabetes, history of hospitalization and type of 

diseases.  

 

Discussion 

Antibiotic resistance rises globally due to     

increased usage of antibiotics that causes     

resistance in pathogenic bacteria and spreads it 

to other bacteria. The indiscriminate use of  

antibiotics increases drug resistance in normal 

flora bacteria and resistance in pathogenic   

bacteria which have the potential to spread; 

thus, pathogenic bacteria will be resistant to 

antibiotics and cause problems in treatment 

(26). 

The results of this study showed that more than 

40% of patients in the ICU, carrying VRE and 

in patients had vancomycin-resistant Enterococci, 

69% had Van A phenotype, and 6.9% had Van 

C phenotype. Vancomycin is a glycopeptide 

antibiotic used to treat infections caused by  

Enterococci which are not treated with      

common antibiotics. The high prevalence of 

resistance to these antibiotics can be challeng-

ing to the treatment of infections caused by 

these bacteria. In another study on stool      

samples in different parts of this hospital in 

2007, the prevalence of VRE was reported as 

34% in hospitalized patients (27). According to 

our study done in the ICUs of the hospital, 

there is an association of high usage of          

antibiotics and increased prevalence of VRE. 

The importance of evaluating resistant strains 

prevalent in the ICU is that colonization with 

VRE in sensitive patients increases after      

hospitalization in this ward. Because VRE are 

colonized in ICU more than other wards of the 

hospital (28). While subsequent infections of 

Table 2: The frequency distribution of vancomycin resistant 
Enterococcus by type of ICUs. 

Table 3: The frequency of distribution of VRE strains based on the antibiotic therapy and the duration of hospitalization in ICU. 
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VRE occur more in patients colonized with this 

bacteria (29), likewise the risk of infections 

from these strains in ICU patients is greater. 

Prevalence of VRE in patients in our study was 

greater than in other studies done in Tehran 

City, Iran. Two studies, done in 2004 and 2007, 

reported the prevalence as 7% and 12% in Teh-

ran city hospitals, respectively (30).  

Antibiotics can increase the resistance         

phenotype. Our study showed a significant   

association between antibiotic consumption 

and increased prevalence of VRE and this    

ascending of resistance had significant associa-

tion with using 3 to 4 types of antibiotics. In 

general, patients who are hospitalized in ICU 

are more susceptible to infections due to      

underlying factors such as immune deficiency, 

suffering multiple diseases simultaneously and 

using invasive devices. These factors,        

combined with the use of antibiotics, make  

easier the transmission of VRE from the patient 

to other patients (31). This study showed that 

the prevalence of Van A phenotype was more 

than Van C phenotype. Due to resistance to 

vancomycin and teicoplanin antibiotics, Van A 

phenotype is created and Van C has low level 

resistance to vancomycin and sensitivity to 

teicoplanin (8). According to a study done in 

Shiraz city, Iran, in 2009, the prevalence of 

VRE was evaluated 35% and Van A phenotype 

was the greatest (32). The presence of Van A in 

the majority is consistent with our study. In 

Australia during 2003, the prevalence of VRE 

in rectal-swab samples was 45% that Van B 

was more common (4). This finding is not 

comparable with our study. In another study 

done in two periods of time in the same year, 

the VRE prevalence in Brazil in February and 

June of 2006 was estimated at 49.9% and 

9.7%, respectively. This decrease was the    

result of treatment control measures. Also the 

Van A phenotype was observed, but Van B 

was not (33). In the past, Enterococcus was 

considered as bacteria with low pathogenicity 

power, but the rapid spread of VRE strains was 

causing serious attention to them. Currently 

VRE infections are considered to be a major 

cause of nosocomial infections in many coun-

tries. This can be dangerous without suitable 

medication and can cause limitation in choos-

ing suitable antibiotics to treat the infection 

(21, 34). Risk of nosocomial infections caused 

by VRE is associated with delaying proper 

treatment, treatment insufficiency and extended 

hospitalization which can lead to increased 

mortality in patients (35). 

 

Conclusion 

Due to the high prevalence of VRE in the ICU 

and the importance of its survival in the      

hospital and its spread in the population,    

making guidelines for infection control in   

hospitals and continuing education for ICU 

personnel are necessary for effective control of 

VRE colonization and infection in hospital’s 

ICUs. 

 

Acknowledgments 

This study is part of a medical Microbiology 

MSc. thesis sponsored by Kashan University of 

Medical Sciences and Health Services. Thanks 

to all ICU staffs of the Shahid Beheshti       

hospital who helped us in this project. 

63 



Journal of Microbial World. 5(1&2), June 2012. Prevalence of vancomycin- resistant Enterococci . Seyedeh Marzieh Jabbari Shiadeh et al.. 

 

References 
 
1. Emori TG, Gaynes RP. An overview of nosocomial infections, including the role of the micro-

biology laboratory. Clin Microbiol. 1993; 6:428-442. 
2. Chiang PC, Wu TL, Su JY, Huang YC, Chiu YP. Unusual increase of vancomycin-resistant En-

terococcus faecium but not Enterococcus faecalis at a university hospital in Taiwan. Chang 
Gung Med J. 2007; 30(6): 493-503. 

3. Jones RN, Marshall SA, Pfaller MA, Wilke WW, Hollis RJ, Erwin ME, et al. Nosocomial en-
terococcal blood stream infections in the SCOPE program: antimicrobial resistance, species oc-
currence, molecular testing results, and laboratory testing accuracy. Diagn Microbiol Infect Dis. 
1997; 29: 95-102. 

4. Palladino S, Kay ID, Flexman JP, Boehm I, Costa AMG, et al. Rapid detection of van A & van 
B genes directly from clinical speicimens & enrichment broths by real-time multiplex PCR as-
say. J Clin Microbiol. 2003; 41(6): 2483-2486. 

5. Liassine N, Frei R, Jan I, Auckenthaler R. Characterization of glycopeptid-resistant enterococci 
from a Swiss hospital. J Clin Microbiol. 1993; 36: 1853-1858. 

6. Murray BE. Vancomycin-resistant enterococcal infections. N Engl J Med. 2000; 342: 710-721. 
7. Schentag JJ. Antimicrobial management strategies for gram-positive bacterial resistance in the 

intensive care unit. Crit Care Med. 2001; 29: 100-107. 
8. Uttley AH, Collins CH, Naidoo J, George RC. Vancomycin-resistant enterococci. Lancet. 1988; 

1(8575-6): 57-58. 
9. Cetinkaya Y, Falk P, Mayhall CG. Vancomycin-resistant enterococci. Clin Microbiol. 2000; 13

(4): 686-707. 
10. Fisher DA, Lin R, Chai L, Kumarasinghe G, Singh K. Vancomycin-resistant enterococci in a 

Singapore teaching hospital prior to 2005. Singapore Med J. 2005; 46(6): 311-312. 
11. Raja NS, Karunakaran R, Ngeow YF, Awang R. Community acquired vancomycin-resistant 

Enterococcus faecium: a case report from Malaysia. J Med Microbiol. 2005; 54(9): 901-903. 
12. Riley PA, Parasakthi N, Teh A. Enterococcus faecium with high level vancomycin resistance 

isolated from the blood culture of a bone marrow transplant patient in Malaysia. Med J Malay-
sia. 1996; 51: 383-385. 

13. Zubaidah AW, Ariza A, Azmi S. Hospital-acquired vancomycin resistant enterococci: now 
appearing in Kuala Lumpur Hospital. Med J Malaysia. 2006; 61(4): 487-489. 

14. Dutka-Malen S, Evers S, Courvalin P. Detection of glycopeptide resistance genotypes and 
identification to the species level of clinically relevant enterococci by PCR. J Clin Microbiol 
1995; 33: 24-27. 

15. Huyke MM, Sahm DF, Gilmore MM. Multiple-drug resistant enterococci: the nature of the 
problem and the agenda for the future. Emerg Infect Dis. 1998; 4: 239-249. 

16. Liassine N, Frei R, Jan I, Auckenthaler R. Characterization of glycopeptide-resistant entero-
cocci from a Swiss hospital. J Clin Microbiol. 1998; 36: 1853-1858. 

17. Moellering JR. The enterococcus: a classic example of the impact of antimicrobial resistance 
on therapeutic options. J Antimicrob Chemother. 1991; 28: 1-12. 

18. Kuriyama T, Williams DW, Patel M, Lewis MA, Jenkins LE, Hill DW, Hosein IK. Molecular 
characterization of clinical and environmental isolates of vancomycin-resistant Enterococcus 
faecium and Enterococcus faecalis from a teaching hospital in Wales. J Med Microbiol. 2003; 
52(Pt 9): 821-827. 

19. Chou YY, Lin TY, Wang NC, Peng MY, Chang FY. Vancomycin-resistant enterococcal bac-
teremia comparison of clinical features & outcome between Enterococcus faecium & Entero-
cocc faecalis. J Microbiol Immunol Infect. 2008; 41(2): 124-129. 

20. Woodford N. Glycopeptide-resistant enterococci: a decade of experience. J Med Microbiol. 
1998; 47: 849-862. 

21. Cetinkaya Y, Falk P, Mayhall CG. Vancomycin-resistance enterococci. 2000; 13(4): 686-707. 

64 

http://www.ncbi.nlm.nih.gov/pubmed?term=Kuriyama%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12909661
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=12909661
http://www.ncbi.nlm.nih.gov/pubmed?term=Patel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12909661
http://www.ncbi.nlm.nih.gov/pubmed?term=Lewis%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=12909661
http://www.ncbi.nlm.nih.gov/pubmed?term=Jenkins%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=12909661
http://www.ncbi.nlm.nih.gov/pubmed?term=Hill%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=12909661
http://www.ncbi.nlm.nih.gov/pubmed?term=Hosein%20IK%5BAuthor%5D&cauthor=true&cauthor_uid=12909661


Journal of Microbial World. 5(1&2), June 2012. Prevalence of vancomycin- resistant Enterococci . Seyedeh Marzieh Jabbari Shiadeh et al.. 

 

22. Noble WC, Virani Z, Cree RGA. Co-transfer of vancomycin and other resistance genes from 
Enterococcus faecium NCTC 12201 to Staphylococcus aureus. FEMS Newsl. 1992; 93: 195-
198. 

23. Leclercq R, Derlot E, Duval J, Courvalin P. Plasmid-mediated resistance to vancomycin and 
teicoplanin in Enterococcus faecium. N Engl J Med. 1988; 319: 157-161. 

24. Quintiliani R, Evers S, Courvalin P. The van B gene confers various levels of self-transferable 
resistance to vancomycin in enterococci. J Infect Dis. 1993; 167: 1220-1223. 

25. Uttley AH, George RC, Naidoo J, Woodford N, Johnson AP, Collins CH, et al. High-level 
vancomycin-resistant enterococci causing hospital infections. Epidemiol Infect. 1989; 103: 173
-181. 

26. Murray BE. Problems and dilemmas of antimicrobial resistance. Pharmacotherapy. 1992; 12: 
86-93. 

27. Ghaffarpasand I, Moniri R, Kheradi E, MD MT. Antibiotic resistance in fecal enterococci in 
hospitalized patients. Indian J Pathol Microbiol. 2010; 53: 898-899. 

28. Zirakzadeh A, Patel R. Vancomycin-resistant enterococci: colonization, infection, detection 
and treatment. Mayo Clin Proc. 2006; 81(4): 529-536. 

29. Chavers LS, Moser SA, Benjamin WH. Vancomycin-resistant enterococci: 15 years and 
counting. J Hosp Infect. 2003; 53: 159-171. 

30. Emaneini M, Aligholi M, Aminshahi M. Characterization of glycopeptides, aminoglycosides 
and macrolide resistance among Enterococcus faecalis and Enterococcus faecium isolated from 
hospitals in Tehran. Polish J Microbiol. 2008; 57(2): 173-178. 

31. Yoon Y, Kim H, Lee W, Lee S, Yang K, Park D, et al. Clinical prediction rule for identifying 
patients with vancomycin-resistant enterococci (VRE) at the time of admission to the intensive 
care unit in a low VRE prevalence setting. J Antimicrob Chemother. 2012; 67(12): 2963-2969. 

32. Japoni A, Farshad S, Ziyaeyan M, Ziaian S. Detection of Van-Positive & Negative vancomy-
cin resistant enterococci & their antibacterial suseptibility patterns to the newly introduced anti-
biotics. Pakistan J Biol Sci. 2009; 12(11): 844-851. 

33. Azevedo PA, Santiago KAdS, Furtado GHC. Rapid detection of vancomycin-resistant entero-
cocci (VRE) in rectal samples from patients admitted to intensive care units. Braz J Infect Dis. 
2009; 13(4): 289-293. 

34. Woodford N. Glycopeptide-resistant enterococci: a decade of experience. J Med Microbiol. 
1998; 47: 849-862. 

35. Derde LPG, Dautzenberg MJD, Bonten MJM. Chlorhexidine body washing to control antimi-
crobial-resistant bacteria in intensive care units: a systematic review. Intensive Care Med. 2012; 
38(6): 931–939.  

65 


