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ABSTRACT

BACKGROUND AND OBJECTIVE: Enterococcus faecalis, as the leading cause of hospital-acquired infections,
contains virulence factors which are involved in bacterial colonization, immune system resistance, competition with
other microorganisms, and damage to the host through the production of secretory factors. The aim of this study was to
evaluate the frequency of virulence genes in Enterococcus faecalis isolates obtained from fecal samples by multiplex
polymerase chain reaction (PCR) method.

METHODS: In this descriptive-analytical study, 200 fecal samples were collected from Kerman medical centers, and
60 Enterococcus faecalis isolates were identified by culturing in selective media (e.g., KF Streptococcus agar) and
performing biochemical tests. Multiplex PCR method was used to identify virulence genes.

FINDINGS: Based on the findings, the frequency of Enterococcus faecalis infection was 52% and 48% among females
and males, respectively; overall, the frequency of virulence genes was higher in females than males. Also, according to
the results, asal (80.6%) and cylA (16.1%) genes had the highest and lowest frequencies, respectively, whereas hyl
gene was not detectable in any of the samples.

CONCLUSION: As the findings revealed, the frequency of Enterococcus faecalis infection was higher in the female
population. Considering the anatomy of female urinary tract and the subsequent recurrent infections in women, the
frequency of virulence genes was higher in women.

KEY WORDS: Enterococcus faecalis, Virulence genes, Polymerase chain reaction.

Please cite this article as follows:
Kazemeini F, Amini K. Evaluation of the Frequency of Virulence Genes in Enterococcus Faecalis Isolates from Fecal Samples by
Multiplex PCR Method. J Babol Univ Med Sci. 2015;18(3):62-8.

*Corresponding author: K. Amini (PhD)

Address: Department of Microbiology, Saveh Branch, Islamic Azad University, I.R.Iran
Tel: +98 86 42241511
E-mail: kamini@iau-saveh.ac.ir


http://dx.doi.org/10.22088/jbums.18.3.62
https://dor.isc.ac/dor/20.1001.1.15614107.1394.18.3.9.3

[ DOR: 20.1001.1.15614107.1394.18.3.9.3 ]

[ DOI: 10.22088/jbums.18.3.62]

J Babol Univ Med Sci; 18(3); Mar 2016

Evaluation of the Frequency of Virulence Genes...; F. Kazemeini, et al

References

1. Dahlen G, Blomgvist S, Almstahl A, Carlén A. Virulence factors and antibiotic susceptibility in enterococci isolated
from oral mucosal and deep infections. J Oral Microbiol .2012; 4: 10855.

2. Zou LK, Wang HN, Zeng B, Li JN, Li XT, Zhang AY, et al. Erythromycin resistance and virulence genes in
Enterococcus faecalis from swine in China. New Microbiolo. 2011; 34(1): 73-80.

3.Zhanel GG, DeCorby M, Laing N, Weshnoweski B, Vashisht R, Tailor F, et al. Antimicrobial-resistant pathogens in
intensive care units in Canada: results of the Canadian National Intensive Care Unit (CAN-ICU) study, 2005-2006.
Antimicrob Agents chemother. 2008;52(4): 1430-7.

4. Hasani A, Sharifi Y, Ghotaslou R, Naghili B, Hasani A, Aghazadeh M, et al. Molecular screening of virulence
genes in high-level gentamicin-resistant Enterococcus faecalis and Enterococcus faecium isolated from clinical
specimens in Northwest Iran. Indian J Medi Microbiol.2012; 30(2): 175-181.

5. Arias CA, Murray BE. The rise of the Enterococcus: beyond vancomycin resistance. Nat Rev Microbiol. 2012;
10(4):266-78.

6. Coburn PS, Gilmore MS. The Enterococcus faecalis cytolysin: a novel toxin active against eukaryotic and
prokaryotic cells. Cell Microbiol. 2003; 5(10): 661-9.

7. Nakayama J, Cao Y, Horii T, Sakuda S, Akkermans AD, de Vos WM, et al. Gelatinase biosynthesis-activating
pheromone: a peptide lactone that mediates a quorum sensing in Enterococcus faecalis. Mol  Microbiol.
2001;41(1):145-54.

8. Rice LB, Carias L, Rudin S, Vael C, Goossens H, Konstabel C, et al. A potential virulence gene, hylEfm,
predominates in Enterococcus faecium of clinical origin. J Infect Dis.2003;187(3): 508-12.

9. Tendolkar PM, Baghdayan AS, Gilmore MS, Shankar N, et al. Enterococcal surface protein, Esp, enhances biofilm
formation by Enterococcus faecalis. Infect Immun.2004;72(10): 6032-9.

10. Nallapareddy SR, Wenxiang H, Weinstock GM, Murray BE. Molecular characterization of a widespread,
pathogenic, and antibiotic resistance-receptive Enterococcus faecalis lineage and dissemination of its putative
pathogenicity island. J Bacteriol.2005;187(16):5709-18.

11. Mundy L, Sahm D, Gilmore M. Relationships between enterococcal virulence and antimicrobial resistance. Clin
Microbiol Rev.2000;13(4): 513-22.

12. Shankar N, Lockatell C., Baghdayan S., Drachenberg C. Gilmore M, Johnson E.. Role of Enterococcus faecalis
surface protein ESP in the pathogenesis of ascending urinary tract infection. Infect Immun. 2001;69(7): 4366-72.

13. Shepard BD, Gilmore MS. Differential expression of virulence-related genes inEnterococcus faecalis in response to
biological cues in serum and urine. Infect Immun .2002;70(8): 4344-52.

14. Richards MJ, Edwards JR, Culver DH, Gaynes RP., Nosocomial infections in combined medical-surgical intensive
care units in the United States. Infect Control Hosp Epidemiol.2000;21(8): 510-5.

15. Kihn 1, lversen A, Finn M, Greko C, Burman LG, Blanch AR, et al., Occurrence and relatedness of vancomycin-
resistant enterococci in animals, humans, and the environment in different European regions. Appl Environ
Microbiol.2005;71(9): 5383-90.

16. Sedgley CM, Molander A, Flannagan SE, Nagel AC, Appelbe OK, Clewell DB., et al., Virulence, phenotype and
genotype characteristics of endodontic Enterococcus spp. Oral Microbiol Immunol. 2005;20(1): 10-9.

17. Coque TM, Patterson JE, Steckelberg JM, Murray BE. Incidence of hemolysin, gelatinase, and aggregation
substance among enterococci isolated from patients with endocarditis and other infections and from feces of
hospitalized and community-based persons. J Infect Dis.1995; 171(5): 1223-9.

18. Solheim, M., Aakra A, Snipen L, Brede D , Nes L. Comparative genomics of Enterococcus faecalis from healthy
Norwegian infants. BMC genomics.2009;10(1): 194.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Carl%26%23x000e9%3Bn%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zou%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=21344149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=21344149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zeng%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21344149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=21344149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20XT%5BAuthor%5D&cauthor=true&cauthor_uid=21344149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20AY%5BAuthor%5D&cauthor=true&cauthor_uid=21344149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhanel%20GG%5BAuthor%5D&cauthor=true&cauthor_uid=18285482
http://www.ncbi.nlm.nih.gov/pubmed/?term=DeCorby%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18285482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laing%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18285482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weshnoweski%20B%5BAuthor%5D&cauthor=true&cauthor_uid=18285482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vashisht%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18285482
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tailor%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18285482
http://www.ijmm.org/searchresult.asp?search=&author=A+Hasani&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=Y+Sharifi&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=R+Ghotaslou&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=B+Naghili&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=A+Hasani&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=M+Aghazadeh&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nakayama%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11454207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11454207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horii%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11454207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sakuda%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11454207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akkermans%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=11454207
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Vos%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=11454207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=12552437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carias%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12552437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rudin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12552437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vael%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12552437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12552437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Konstabel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12552437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tendolkar%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=15385507
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baghdayan%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=15385507
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gilmore%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=15385507
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shankar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15385507
http://www.ncbi.nlm.nih.gov/pubmed/15385507
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shankar%20N%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lockatell%20CV%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baghdayan%20AS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drachenberg%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gilmore%20MS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20DE%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Richards%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=10968716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Edwards%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=10968716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Culver%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=10968716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gaynes%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=10968716
http://www.ncbi.nlm.nih.gov/pubmed/?term=K%C3%BChn%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16151128
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iversen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16151128
http://www.ncbi.nlm.nih.gov/pubmed/?term=Finn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16151128
http://www.ncbi.nlm.nih.gov/pubmed/?term=Greko%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16151128
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burman%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=16151128
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blanch%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=16151128
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sedgley%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15612939
http://www.ncbi.nlm.nih.gov/pubmed/?term=Molander%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15612939
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flannagan%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=15612939
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagel%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=15612939
http://www.ncbi.nlm.nih.gov/pubmed/?term=Appelbe%20OK%5BAuthor%5D&cauthor=true&cauthor_uid=15612939
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clewell%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=15612939
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coque%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=7751697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patterson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=7751697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steckelberg%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=7751697
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=7751697
http://dx.doi.org/10.22088/jbums.18.3.62
https://dor.isc.ac/dor/20.1001.1.15614107.1394.18.3.9.3

[ DOR: 20.1001.1.15614107.1394.18.3.9.3 ]

[ DOI: 10.22088/jbums.18.3.62]

WAY Ldwl /Yo loss /ﬂ,tb.\m 09 ¢ b (S pole oISl dloo
OKed g (irablS dobold €. IS8 oSyl > s slosi Slgly

19. Eaton, T.J,. Gasson M.J.molecular screening of enterococcus virulence determinants and potential for genetic
exchange between food and medical isolates. Appl Environ Microbiol. 2001; 67(4): 1628-35.

20. Ghasemi A MR, Khorshidi A, Musavi G. The survey of virulence factors of Enterococcusfaecalis isolated from
urine samples. Iran J Med Microbiol. 2009; 2(3-4): 53-8. [in Persian]

21. Biendo M, Adjidé C., Castelain S., M. Belmekki, Rousseau F.,. Slama M, et al. Molecular characterization of
glycopeptide-resistant enterococci from hospitals of thepicardy region (france). Int J Microbiol 2010; 2010:
(150464):1-8.

22.Chow J W, Thal L A, Perri M B, Vazquez J A, Donabedian S M, Clewell D B, et al., Plasmid-associated
hemolysin and aggregation substance production contribute to virulence in experimental enterococcal endocarditis.
Antimicrob agents chemother, 1993. 37(11): 2474-77.

23.Elsner H. A, Sobottka I., Mack D., Claussen M., Laufs R., Wirth R. Virulence factors of Enterococcus faecalis and
Enterococcus faecium blood culture isolates. Eur J ClinMicrobiol Infect Dis.2000; 19(1): 39-42.

24. Kreft B, Marre R, Schramm U, Wirth R. Aggregation substance of enterococcus faecalis mediates adhesion to
cultured renal tubular cells. Infect Immun.1992; 60(1): 25-30.

25. Amir Mozafari N, Alebouyeh M, Forouhesh H. Conjugational plasmid transmissibility of virulence-related and
antibiotic resistance genes among enterococcal isolates. Razi J Med Sci. 2006. 13(50): 17-26. [In Persian]

26. Hardie KR, Badwin T, William P, Borriello SP, Murray PR, Funke G. Topley and Wilson's Microbiology and
Microbial infections. 10th ed. Edward Arnold; 2005. p.867-82.

27.Vankerckhoven V, Autgaerden TV, Vael C, Lammens Ch, Chapelle S, Rossi R, et al. Development of a multiplex
PCR for the detection of asal, gelE, cylA, esp, and hyl genes in enterococci and survey for virulence determinants
among European hospital isolates of Enterococcus faecium. J Clin Microbiol.2004; 42(10): 4473-9.

28. Klare 1, Konstabel C, Mueller-Bertling S, Werner G, Strommenger B, Kettlitz C, et al. Spread of
ampicillin/vancomycin-resistant Enterococcus faecium of the epidemic-virulent clonal complex-17 carrying the genes
esp and hyl in German hospitals. Eur J Clin Microbiol Infect.2005; 24(12):815-25.

29. Haas W, Shepard BD, Gilmore MS. Two-component regulator of Enterococcus faecalis cytolysin responds to
quorum-sensing autoinduction. Nature.2002; 415(6867): 84-7.

30.Padmasini E, Divya G, Karkuzhali M, Padmaraj R, Srivani R. Distribution of cylA, esp, asal, hyl and gelE
virulence genes among clinical isolates of Enterococcus faecium and Entrococcus faecalis. BMC Infect Dis.
2014;14(3): 32.

31. Worth LJ, Slavin MA, Vankerckhoven V, Goossens H, Grabsch EA, Thursky KA.. Virulence determinants in
vancomycin-resistant Enterococcusfaecium vanB: clonal distribution, prevalence and significance of esp and hyl in
Australian patients with haematological disorders. J Hosp Infect.2008; 68(2): 137-44.

32. Toledo-Arana A, Valle J, Solano C, Arrizubieta M, Cucarella C, Lamata M, et al. The enterococcal surface protein,
Esp, is involved in Enterococcus faecalis biofilm formation. Appl Environ Microbiol.2001;67(10): 4538-45.

33. Archimbaud C, Shankar N, Forestier C, Baghdayan A, Gilmore MS, Charbonné F, et al. In vitro adhesive
properties and virulence factors of Enterococcus faecalis strains. Res microbiol. 2002;153(2):75-80.

34.Emaneini M, Aligholi M, Aminshahi M. Characterization of glycopeptides ,aminoglycosides and macrolide
resistance among Enterococcus faecalis and Enterococcus faecium isolates from hospitals in Tehran. Pol J
Microbiol.2008; 57(2): 173-8.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Biendo%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adjid%26%23x000e9%3B%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Castelain%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Belmekki%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rousseau%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Slama%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chow%20JW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thal%20LA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perri%20MB%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vazquez%20JA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Donabedian%20SM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clewell%20DB%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kreft%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marre%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schramm%20U%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wirth%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vankerckhoven%20V%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Autgaerden%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vael%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lammens%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chapelle%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rossi%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klare%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16374593
http://www.ncbi.nlm.nih.gov/pubmed/?term=Konstabel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16374593
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mueller-Bertling%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16374593
http://www.ncbi.nlm.nih.gov/pubmed/?term=Werner%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16374593
http://www.ncbi.nlm.nih.gov/pubmed/?term=Strommenger%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16374593
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kettlitz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16374593
http://www.ncbi.nlm.nih.gov/pubmed/?term=Padmasini%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Divya%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karkuzhali%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Padmaraj%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramesh%20SS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Worth%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=18079021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Slavin%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18079021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vankerckhoven%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18079021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18079021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grabsch%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=18079021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thursky%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=18079021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Toledo-Arana%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Valle%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Solano%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arrizubieta%20MJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cucarella%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lamata%20M%5Bauth%5D
http://dx.doi.org/10.22088/jbums.18.3.62
https://dor.isc.ac/dor/20.1001.1.15614107.1394.18.3.9.3
http://www.tcpdf.org

