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Abstract

One hundred thirty - five clinical specimens of urine, blood, teeth root canal and
burns were obtained from patients in hospitals of Baghdad. The specimens were
cultured on Pfizer Selective Enterococcus agar to purify Enterococci isolates. 20 E.
faecalis isolates were identified biochemically by growing in 10C°, 45C° 6.5%
NacCl, at pH 9.6 and confirmed by VITEK. Determination of Vancomycin-Resistant
E. faecalis isolates were done by the minimum inhibitory concentrations [MICs]
using agar dilution method. Seventeen E. faecalis isolates were determined as
Vancomycin-Resistant and Intermediate Resistant.

Keywords: Pfizer Selective Enterococcus agar, VITEK, Vancomycin-Resistant E.
faecalis.
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Introduction

Enterococci organisms are Gram positive cocci, spherical or ovoid in shape [0.6-2.5um], usually
occurring in pairs or short chains in broth culture [1]. They are diverse and versatile group of bacteria
with several intrinsic characteristics that allow them to survive and grow under a variety of conditions
and a remarkable metabolic adaptability in order to fulfill diverse roles as commensals and as
opportunistic pathogens [2]. They are able to cause a variety of infections in humans and are now
recognized among the major etiological agents of nosocomial infections associated with limited
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therapeutic options, due to their ability to acquire resistance to most of the clinically relevant
antimicrobial agents [3].
Among the Enterococcal species described E. faecalis represented one of the most important causes of
nosocomial infections, since it is responsible for 80 - 90% of human Enterococcal infections [4-6],
and cause a wide range of diseases such as; bacteremia, surgical wound infection, endocarditis, urinary
tract infections, intra-abdominal and central nervous system infections [7].
The general interest for E. faecalis and treatment of Enterococcal infections has increased due to the
appearance of antibiotic multi resistant strains [8]. One of the major reasons why these organisms have
survived in the hospital environment is their intrinsic resistance to several commonly used antibiotics,
perhaps more important, their ability to acquire resistance to all currently available antibiotics, either
by mutation or by receipt of foreign genetic material through the transfer of plasmids and transposons
[9]. Frequently identified risk factors for Vancomycin-Resistant E. faecalis colonization and infection
include prolonged hospital stays, exposure to intensive care units, transplants, hematologic
malignancies, and exposure to antibiotics [10].
Orally administered vancomycin was a widely used treatment for Clostridium difficile colitis.
Consumption of huge quantities of glycopeptides was also occurring in an entirely different
population; specifically, avoparcin [another glycopeptide drug] was being used as a growth promoter
in food animals. This use of a glycopeptide at sub therapeutic concentrations in animals may have
played a role in the development of acquired vancomycin resistance in Enterococci [11]. Therefore
this study was undertaken with an aim to isolate and identify vancomycin resistant Enterococcus
faecalis from clinical specimens.
Materials and Methods

Between September 2013 and December 2013, one hundred thirty - five clinical specimens were
collected from urine, blood, teeth root canal and burns of patients' suffering from urinary tract
infection, bacteremia, endodontic infections and burns infections, respectively Table-1. They were
obtained from Al-Kindy Teaching hospital in Baghdad, the Central Health Laboratories and
Educational Laboratories/Medical City in Baghdad.
The collected specimens were streaked on Pfizer Selective Enterococcus; and incubated at 37°C for 24
hr.
Isolates were identified to the genus level based on the standard biochemical and microbiological
methods such as: morphologic appearance after staining by Gram stain, catalase test, testing their
ability to hydrolyze Esculin in the presence of bile, growth in the presence of 6.5% NacCl at 45°C and
pH 9.6.
VITEK was employed for E. faecalis isolates confirmation. The isolates cultured on Pfizer selective
Enterococcus agar then incubated at 37 °C for 24hr. the isolated colonies were loaded in the VITEK
gram positive Kit.

Table 1- Number and Nomenclature of bacterial isolates.

specimens No. of specimens iS(:EIéI: eS;?Tl]lts)OI
Urine 15 U
Blood 60 B

Root canal 50 R
Burns 10 Wi

Determination of minimum inhibitory concentrations [MICs] of Vancomycin.

Minimum inhibitory concentration [MIC] is the lowest concentration that inhibits the visible growth
of bacteria. The MIC was determined to all E. faecalis isolates for the Vancomycin antibiotic. This test
was achieved according to Morello et al. [12].

The value of MIC of each VRE isolate for vancomycin included the two-fold agar

dilution susceptibility. Susceptibility test results were assessed after 24-48 hr incubation at 37°C. The
MIC values were based on break point recommended by CLSI [13], for the estimation of response. For
Vancomycin, 1-4pg was sensitive, more than 4pg isolate was considered as an intermediate resistant
and > 32ug considered as resistant.
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Results and Discussion
Isolation and Identification of E. faecalis

Twenty isolates of the genus Enterococcus were isolated from 135 clinical specimens have the
ability to grow on Pfizer selective Enterococcus. The highest numbers of isolates were distributed
among urine specimens and the lowest one was observed among wound infection specimens. Pfizer
selective Enterococcus considered the selective medium for the isolation and identification of
Enterococcus which has the ability to discriminate Enterococci from specimens containing multiple
microbial components, since it contains sodium azide and sodium citrate which have great inhibitory
effect associated bacterial flora [14, 15].
All the isolates were examined microscopically; the isolates were identified as Gram positive cocci.
Cells were spherical or ovoid, arranged singly, in pairs or in short chains, non-spore former [16, 17].
Increasing the selectivity medium was done by incubation at 45°C [18]. All the bacterial isolates were
related to the genus Enterococcus gave negative results for catalase test, they have ability to grow in
6.5% NaCl and at pH 9.6 with incubation at 10 and 45°C table-2.

Table 2-Biochemical tests results of E. faecalis identification.

Test 20 isolates
Esculine Hydrolysis +
Catalase -
Oxidase -

Growth at [10 and 45]°C
Growth at 6.5% NaCl
Growth at pH 9.6

+[+ |+

VITEK were employed to confirm the presence of E. faecalis isolates, regarding samples' type and
isolated Enterococcus spp., there were a 20 isolates identified, they were demonstrated in table-3.

Table 3-Numbers and percentages of E. faecalis isolates from clinical specimens.

o :
Sample type No. of E faecalis % of E. faecalis
samples from each source
Urine 15 7 46.6%
Blood 60 5 8.3%
Root canal 50 7 14%
Burns 10 1 10%
Total 135 20 78.9%

E. faecalis isolates from urine in this study was 46.6%, Alebouyeh et al. [19] showed that the
percentage of E. faecalis isolates from urine was 75%. Al-jmor [20] found that the percentage of E.
faecalis isolates from urine was 20.6%.

For blood specimens, the percentage of E. faecalis isolates were 8.3%, this result was compatible with
the results by Tellis and Muralidharan [2]; they showed that percentage of E. faecalis isolated from
blood was 18%. While other studies reported by Al-Jarousha et al. [21], AL-khafaji et al. [22] and
Mira et al. [23] revealed that the percentage of E. faecalis isolated from blood were 3%, 0% and
55.05%, respectively.

The percentage of E. faecalis isolated from root canal specimens was 14%, this result was higher than
the result of local study obtained by Mahmoudpour et al. [24], who showed the percentage of E.
faecalis isolated from root canal was 10%, another studiy by Zoletti et al. [25] and Preethee et al. [26],
showed that the percentage of E. faecalis isolated from root canal was 80% and 46.87%, respectively.
The percentage of E. faecalis isolated from wounds was 10%, this result was compatible with the
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result of Giacometti et al. [27] and Al-Jarousha et al. [21], who indicated that the percentage of E.
faecalis isolated from wounds was 5.6%, 1.9%, respectively.

The differences between isolation percentages may be related to the number of specimens, the
differences in the source of isolates, hospitals included in each study, their geographical regions and
differences in the identification methods.

Determination of Vancomycin susceptibility

Vancomycin susceptibility was determined by the minimum inhibitory concentration [MIC] for all E.
faecalis isolates, according to Clinical and Laboratory Standards Institute [CLSI], if the MIC <4 pg/
ml then the isolate is sensitive, MIC 8-16 pg/mL the isolate have intermediate resistance and if the
MIC > 32 pg/ml the isolate is resistant to vancomycin.

The MICs result of vancomycin for E. faecalis isolates were indicted in the table-4.

Table 4-The Minimum Inhibitory Concentrations [MICs] of Vancomycin for E. faecalis isolates.

Id isolates specimen MIC[pg/ml] susceptibility
1 1U urine 32 R
2 2U urine 4 S
3 3U urine 64 R
4 4U urine 32 R
5 5U urine 64 R
6 6U urine 64 R
7 7U urine 32 R
8 3B Blood 64 R
9 4B Blood 4 S
10 6B Blood 16 IR
11 7B Blood 128 R
12 8B Blood 16 IR
13 Iw.i Wound 4 S
14 1R Root canal 16 IR
15 2R Root canal 32 R
16 3R Root canal 64 R
17 4R Root canal 128 R
18 5R Root canal 32 R
19 6R Root canal 64 R
20 7R Root canal 16 IR

S: Sensitive, IR: Intermediate Resistant, R: Resistant.

Results of Vancomycin sensitivity test obtained by this study showed that from 20 isolates, 13 isolates
[65%] were resistant to Vancomycin, 4 isolates [20%] were intermediate resistant and 3 isolates [15%]
were sensitive table-5.

Table 5-Vancomycin susceptibility percentages of E. faecalis isolates from each source.

specimens VSEF VIEF VREF
urine 1 —_ 6
Blood 1 2 2

Root canal J— 2 5
Burns 1 S —_
Total 3 4 13

VSEF: Vancomycin Sensitive E. faecalis,
VIEF: Vancomycin Intermediate E. faecalis
VREF: Vancomycin Resistant E. faecalis.

In a study reported by Fatholahzadeh et al. [28] stated that 38% of E. facalis isolates were resistant to
vancomycin. While Camargo et al. [29] demostrated that 20.8% of E. faecalis isolates were resistant
to vancomycin and 79.1% of isolates were sensitive. The results of this study was close to the results
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of Chabuck et al. [30], Al-jmor [20] and Praharaj et al.[31], who showed that the percentages of

vancomycin resistant were 71.43%, 50% and 90.6%, respectively.

The spread of antimicrobial resistant among Enterococcal species in lIraq has presented a serious

challenge for medical community, unfortunately; treatment failures in Enterococcal infections are on

the rise because of the lack of adequate information regarding antimicrobial resistance especially
glycopeptide resistance among endemic Enterococci. Such information is required for appropriate
treatment of patients with Enterococcal infections, which rank among the third common cause of

bacteremia and the second frequent cause of UTI [9, 32].

A major reason for the survival of Enterococcus in hospital environment is their intrinsic resistance to
several commonly used antibiotics and, perhaps more important, their ability to acquire resistance to
all currently available antibiotics, either by mutation or through the transfer of plasmids and
transposons, Five phenotypes of vancomycin resistance; termed van A «van B, van C, van D, and van

E are known. The van A and van B phenotypes are clinically significant as these phenotypes can be

induced by vancomycin use.

VanA and VanB, encoded by two distinct gene clusters, the vanA and vanB clusters, respectively,

which are carried on transposons Tn1546 and Tn1547, respectively [30-34]. Therefore; it's easily to

transfer the high resistance to other organisms especially vancomycin resistant, as long as; the sources
of resistance hereditary were carried on plasmids and transposons.

References

1. Facklam R. R. and Carey, R. D. 1985. The Streptococci and aerococci, p. 154-175. In, Lennette
E. H.; Balows, A., Hausler, W. J. Jr. and Shadomy, H. J. [ed.], Manual of clinical microbiology,
Fourth edition. American Soc. Microbiol., Washington, D.C.

2. Tellis R. and Muralidharan, S. 2012. A prospective study of antibiotic resistance and virulence
factors in Enterococci isolated from patients with end stage renal disease. Int. J. Biomed. Res,
3[3], pp:174-180.

3. Teixeira L. M. and Merquior, V. L. C. 2013. Enterococcus. pp. 18-26. In: de Filippis, I.; McKee,
M. L. Molecular typing in bacterial infections. Humana Press Inc, New York.

4. Jett B. D. and Gilmore, M. S. 1990. The growth-inhibitory effect of the Enterococcus faecalis
bacteriocin encoded by pAD1 extends to the oral Streptococci. J. Dent. Res. 69, pp: 1640-1645.

5. Jones M. E. Draghi, D. C. Thornsberry, C. Karlowsky, J. A. Sahm, D. F. and Wenzel, R. P. 2004.
Emerging resistance among bacterial pathogens in the intensive care unit-a European and North
American Surveillance study [2000-2002]. Ann. Clin. Microbiol. Antimicrob. 3, pp:1-14.

6. Fernandes S.C. and Dhanashree, B. 2013. Drug Resistance & virulence determinants in clinical
isolates of Enterococcus Species. Indian J. Med. Res. 137, pp:981-985.

7. Han D. Unno, T. Jang, J. Lim, K. Lee, SN. Ko, G. Sadowsky, M.J. and Hur, H.G. 2011. The
occurrence of virulence traits among high-level aminoglycosides resistant Enterococcus isolates
obtained from feces of humans, animals, and birds in South Korea. Int. J. Food Microbiol. 144,
pp: 387-392.

8. Dahle’n, G. Blomgvist, S. Almsta hl, A. and Carle” n A. 2012. Virulence factors and antibiotic
susceptibility in Enterococci isolated from oral mucosal and deep infections. J. Oral Microbiol. 4,
pp:10855-10862.

9. Cetinkaya Y. Falk P. and Mayhall C. G. 2000. vancomycin-resistant enterococci. Clin. Microbiol.
Rev. 13 (4), pp:686-707.

10. Edmond M. B.; Ober, J. F. and Weinbaum, D. L. 1995. Vancomycin-resistant Enterococcus
faecium bacteremia: risk factors for infection. Clin. Infect. Dis. 20, pp:1126-1133

11. Gold H. S. 2001. Vancomycin-resistant enterococci: mechanisms and clinical observations. Clin.
Infect. Dis. 33, pp:210-219.

12. Morello, J. A., Mizer, H. E. and Granato, P.A. 2006. Laboratory manual and work book in
microbiology. 8" ed. McGraw-Hill Higher Education. New York.

13. Clinical and Laboratory Standards Institute [CLSI]. 2011. Performance standards for disk
susceptibility tests, 21™ ed. Approved standard M100-21. Wayne, Pa.

14. Facklam, R. R. 1973. Comparison of several laboratory media for presumptive identification of
enterococci and group D streptococci. Appl. Microbiol. 26(2), pp: 138-145.

15. Bridson, E.Y. 2006. The Oxoid manual. 9" ed. Oxoid Limited, wade Road Basing Stoke.
England.

1815



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

Kadhem & Flayyih Iragi Journal of Science, 2014, Vol 55, No0.4B, pp:1811-1816

McFaddin, J. F. 2000. Biochemical tests for identification of medical bacteria. Lippincott
Williams and Wilkins. Philadelphia. USA.

Harley, J. P. and Prescott, H. 2002. Laboratory exercises in microbiology. 5" ed. The Mcgraw-
Hill.French.

Facklam, R. R. and Moody, M. D. 1970. Presumptive identification of group .D Streptococci: the
Bile-Esculin test. Appl. Microbiol. 20, pp:245-250.

Alebouyeh, M. Amirmozafari, N. and Forohesh, H. 2005. Evaluation of virulence factors and
plasmid-related transmissibility among different isolates of enterococci. Iranian Biomed. J. 9 (2),
pp:51-55.

AL-Jmor, S. A. 2012. Detaction of some virulence factors of Vancomycin — resistant
Enterococcus faecalis and the effect of Punica granatum and Thuja orientalis extracts on it.
M.Sc. Thesis. Department of Biology, College of Science. Baghdad University, Baghdad, Irag.
AL- Jarousha, A. K. Saed, A. M. and Afifi, H. 2008. Prevalence of multidrug resistant
enterococci in nosocomial infection in Gaza strip. J. Al-Agsa Unv. 12, pp:15-24.

AL-Khafaji, J. K. T. Samaan, S. F. and AL-Saeed, M. S. 2010. Virulence factors of Enterococcus
faecalis. Med. J. Babylon. 7(4 -3), pp:579-583.

Mira, M. U.; Deana, M. Zora, J.; Vera, G.; Biljana, M. and Biljana, R. 2014. Prevalence of
different enterococcal species isolated from blood and their susceptibility to antimicrobial drugs
in Vojvodina, Serbia, 2011-2013. African J. Microbiol. Res. 8(8), pp: 819-824.

Mahmoudpour, A.; Rahimi, S.; Sina, M.; Soroush, M. H.; Shashisa, S. and Aminabadi, N. A.
2007. Isolation and identification of Enterococcus faecalis from necrotic root canals using
multiplex PCR. J. Oral Sci. 49(3), pp: 221-227.

Zoletti, G. O.; Siqueira, J. F.and Santos,K. R. N. 2006. Identification of Enterococcus faecalis in
root-filled teeth with or without periradicular lesions by culture dependent and—Independent
approaches. J. Oral Endodontic. 32, pp:722-726.

Preethee, T. Kandaswamy, D. and Hannah, R. 2012. Molecular identification of an Enterococcus
faecalis endocarditis antigen efaA in root canals of therapy-resistant endodontic infections. J.
Conserv. Dent. 15(4), pp 319-322.

Giacometti, A. O.; Cirioni, A. M.; Schimizzi, M. S.; Del Prete, F. Barchiesi, M. M.; D'Errico, E.;
Petrelli and Scalise, G. 2000. Epidemiology and microbiology of surgical wound infections. J.
Clin. Microbiol. 38[2], pp: 918.

Fatholahzadeh, B. Hashemi, F. B. Emaneini, M.; Aligholi, M. Nakhjavani. F. A. and Kazem, B.
2006. Detection of vancomycin resistant Enterococci [VRE] isolated from urinary tract
infections [UTI] in Tehran, Iran. DARU J. Pharma. Sc.. 14(3): 141-145.

Camargo, I. L. B. C. Zanella, R. C. Gilmore, M. S. and Darini, A. L. C. 2008. Virulence factors in
vacomycin-resistant and vancomycin- susceptible Enterococcus faecalis from Brazil. Brazilian J.
Microbiol. 39, pp:273-278.

Chabuck, Z. A.; Al-Charrakh, A. H. and Al-Sa'adi, M. A. K. 2011. Prevalence of vancomycin
resistant enterococci in Hilla city, Iraq. Med. J. Babylon. 8(3), pp: 326-340.

Praharaj, Sujatha, 1. S. and Parija,S. C. 2013. Phenotypic & genotypic characterization of
vancomycin resistant Enterococcus isolates from clinical specimens. Indian J. Med. Res. 138, pp:
549-556.

Emaneini, M. Aligholi, M. and Aminshahi, M. 2008. Characterization of glycopeptides,
aminoglycosides and macrolide resistance among Enterococcus faecalis and Enterococcus
faecium isolates from hospitals in Tehran. Polish J. Microbiol. 57, pp: 173-8.

Mohanty, S. Jose, S. Singhal, R. Sood, S. Dhawan, B.; Das, B. K. and Kapil, A. 2005. Species
prevalence and antimicrobial susceptibility of Enterococci isolated in a tertiary care hospital of
North India. Southeast Asian J. Trop. Med. Public Health 36, pp: 962-965.

AL-Marjani, M. F. Kadhum, M. M. and Hadi, Z. A. 2013. Detection of vanA and vanB genes
among vancomycin and teicoplanin- resistant enterococci and staphylococci isolates. Al-
Mustansiriyah J. Sci. 24(6), pp: 43-48.

1816



