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ABSTRACT

BACKGROUND AND OBJECTIVE: Helicobacter pylori infection is the most common worldwide human infection,
affecting approximately half of the world’s population. One of the most important causes of failure in the treatment of
helicobacter pylori infection is its resistance to antibiotics. The purpose of this study was to evaluate the antibiotic
resistance of helicobacter pylori, isolated from patients, referring to Shahid Beheshti Hospital of Shiraz, Iran.
METHODS: In this cross-sectional study, biopsy samples were obtained from 80 patients, referring to the endoscopy
department of Shahid Beheshti Hospital of Shiraz. Biopsy samples were transferred to the laboratory in thioglycollate
broth. After conducting biochemical tests for final confirmation, PCR tests were performed. In order to perform an
antibiotic resistance test, Clinical and Laboratory Standards Institute (CLSI) method was applied.

FINDINGS: Out of 80 cases, 59 samples (73.75%) were infected with helicobacter pylori. Among these cases, 36
samples (61%) were resistant to metronidazole, 19 samples (32.2%) were resistant to amoxicillin, and 14 samples
(23.72%) were resistant to tetracycline. As the results indicated, resistance to clarithromycin was the lowest, reported in
two cases (3.35%).

CONCLUSION: Considering the high resistance of samples to metronidazole, it is necessary to replace this antibiotic
with clarithromycin or other antibiotics in therapeutic regimens.

KEY WORDS: Helicobacter Pylori, Antibiotic Resistance, Clarithromycin.

Please cite this article as follows:
Ghorbani Ranjbary A, Asmarian Sh, Marhamatizadeh M. Identification of the Prevalence of Resistance to Clarithromycin in Helicobacter Pylori
Isolated from Gastric Biopsy via PCR Method. J Babol Univ Med Sci. 2015;17(5):37-43.

* Corresponding Author; A. Ghorbani Ranjbary(DVM)

Address: Young Researchers and Elite Club, Kazerun Branch, Islamic Azad University, Kazerun, I.R.Iran
Tel: +98 71 42243931

E-mail: dr_alighorbani87@yahoo.com


http://dx.doi.org/10.22088/jbums.17.5.6
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.5.6.1

[ DOR: 20.1001.1.15614107.1394.17.5.6.1]

[ DOI: 10.22088/jbums.17.5.6 ]

J Babol Univ Med Sci; 17(5); May 2015

Identification of the Prevalence of Resistance to Clarithromycin ...; A. Ghorbani Ranjbari, et al

References

1-Kashifard M, Taheri H, Barzkar M. Intermediate dose and course furazolidone and amoxicillin versus metronidazole
and amoxicillin in quadruple therapy for eradication of helicobacter pylori. J Babol Univ Med Sci. 2006;8(2):24-31. [In
Persian].

2-Exner MM, Doig P, Trust TJ, Hancock RE. lIsolation and characterization of a family of porin protein from
helicobacter pylori. Infect and Immun. 1995;63(4):1567-72.

3-Moran AP, Knirel YA, Senchenkova SN, Widmalm G, Hynes SO, Jansson PE.. Phenotypic variation in molecular
mimicry between Helicobacter pylori lipopolysaccharides and human gastricepithelial cell surface glycoforms. Acid-
induced phase variation in Lewis(x) and Lewis(y) expression by H. Pylorilipopolysaccharides. J Biol Chem.
2002;227(8):5785-95.

4-Kersulyte D, Mukhopadhyay AK, Velapatifio B, Su W, Pan Z, Garcia C, et al. Differences in genotypes of Helicobacter
pylori from different human population. J Bacteriol. 2000;182(11):3210-8.

5-Shokri Shirvani J, Rajabnia R, Tohidi F, Asmar M, Taheri H. Outbreak of cagA and iceA in H. Pylori strains isolated
from patients with gastro duodenal diseases in Babol city. J Babol Univ Med Sci. 2008;10(1):46-53. [In Persian].
6-Kashifard M, Hajian K, Rasooli A. Comparison of serologic and histologic tests in detection of helicobacter pylori in
patients with dyspepsia. J Babol Univ Med Sci. 2009;11(2):31-7. [In Persian].

7-Georgopoulos SD, Papastergiou V, Karatapanis S. Current options for the treatment of Helicobacter pylori. Expert
Opin Pharmacother. 2013; 14(2):211-23.

8-Hardman JG, Limbird LE. Goodman & Gilman’s The Pharmacological Basis of Therapeulics. 10th edition. Mc Graw
Hill. 2009; USA. PP: 1147-1155.

9-Suerbaum S, Michetti P. Helicobacter pylori infection. N Engl J Med. 2002;347(15):1175-86.

10-Saberi-Firoozi M, Nejabat M. Experiences with helicobacter pylori treatment in Iran. Iran J Med Sci. 2006;
31(4):181-5.

11-Siavoshi F, Safari F, Doratotaj D, Khatami GR, Falahi GH, Mirnaseri MM. Antimicrobial resistance of Helicobacter
pylori isolates from Iranian adults and children. Arch Iran Med. 2006;9(4):308-14.

12-Fallahi GH, Maleknejade S. Helicobacter pylori culture and antimicrobial resistance in Iran. Indian J Pediatr.
2007;74(2):127-30.

13-Savari M, Abdollahi H, Zahedi MJ, Moghadam SD, Hayat Bakhsh Abasi M. Antibiotic-resistance patterns of
helicobacter pylori isolates obtained from patients in Kerman-2009. Kerman Univ Med Sci. 2010;18(1):73-82. [In
Persian].

14-Rafeey M, Ghotaslou R, Nikvash S, Hafez AA. Primary resistance in Helicobacter pylori isolated in children from
Iran. J Infect Chemother. 2007;13(5):291-5.

15-Kohanteb J, Bazargani A, Saberi-Firoozi M, Mobasser A. Antimicrobial susceptibility testing of Helicobacter pylori
to selected agents by agar dilution method in Shiraz-Iran. Indian J Med Microbiol. 2007; 25(4):374-7.

16-Haghi Tomatari F, Mohabbati Mobarez A, Amini M, Hosseini D, Talebi Bezmin Abadi D. Helicobacter pylori
resistance to metronidazole and clarithromycin in dyspeptic patients in Iran. Iran Red Crescent Med J. 2010;12(4):409-
12.

17-Owen RJ, Peters TM, Varea R, Teare EL, Saverymuttu S. Molecular epidemiology of Helicobacter pylori in
England: prevalence of cag pathogenicity island markers and 1S605 presence in relation to patient age and severity of
gastric disease. FEMS Immunol Med Microbiol. 2001;30(1):65-71.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Exner%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=7534278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Doig%20P%5BAuthor%5D&cauthor=true&cauthor_uid=7534278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trust%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=7534278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hancock%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=7534278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moran%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=11741906
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knirel%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=11741906
http://www.ncbi.nlm.nih.gov/pubmed/?term=Senchenkova%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=11741906
http://www.ncbi.nlm.nih.gov/pubmed/?term=Widmalm%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11741906
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hynes%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=11741906
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jansson%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=11741906
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kersulyte%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10809702
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mukhopadhyay%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=10809702
http://www.ncbi.nlm.nih.gov/pubmed/?term=Velapati%C3%B1o%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10809702
http://www.ncbi.nlm.nih.gov/pubmed/?term=Su%20W%5BAuthor%5D&cauthor=true&cauthor_uid=10809702
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=10809702
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10809702
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=11172993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varea%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11172993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Teare%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=11172993
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saverymuttu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11172993
http://dx.doi.org/10.22088/jbums.17.5.6
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.5.6.1

[ DOR: 20.1001.1.15614107.1394.17.5.6.1]

[ DOI: 10.22088/jbums.17.5.6 ]

yyay ;;uz%:)l 10 D)l.o..:} /rvfb.\.ﬂ.b 09> .J.»Lv u_gwa); (:}LC ol&uisly o
WS 5 5550y (b5 e tsyole pSLoSula 53 Sige (5T & cunglie

18-Mini R, Bernardini G, Salzano AM, Renzone G, Scaloni A, Figura N, et al. Comparative proteomics and
immunoproteomics of Helicobacter pylori related to different gastric pathologies. J Chromatogr B Analyt Technol
Biomed Life Sci. 2006;833(1):63-79.

19-Kobayashi I, Muraoka H, Hasegawa M, Saika T, Nishida M, Kawamura M, et al. In vitro anti-Helicobacter pylori
activity of BAS-118, a new benzamide derivative. J Antimicrob Chemother. 2002; 50(1):129-32.

20-McNulty C, Owen R, Tompkins D, Hawtin P, McColl K, Price A, et al. Helicobacter pylori susceptibility testing by
disc diffusion. J Antimicrob Chemother. 2002;49(4):601-9.

21-Labigne A, Cussac V, Courcoux P. Shuttle cloning and nucleotide sequencing of Helicobacter genes responsible for
urease activity. J Bacteriol. 1991;173(6):1920-31.

22-Eltahawy AT. Prevalence of primary Helicobacter pylori resistance to several antimicrobials in a Saudi Teaching
Hospital. Med princ pract. 2002;11(2):65-8.

23-Wu H, Shi XD, Wang HT, Lin jx. Resistance of helicobacter pylori to metronidazole, tetracycline and amoxicillin. J
Antimicrob Chemother. 2000;46(1):121-3.

24-Ahmad T, Soheil Kh, Rizwan M, Mukhtar M, Bilal R, Khanum A. Prevalence of Helicobacter pylori pathogenecity
associated cagA and vacA genotypes among Pakistanian dyspeptic patients. FEMS Immunol Med Microbiol.
2009;55(1):34-8.

25-Yamazaki Sh, Yamakawa A, Okuda T, Ohtani M, Suto H, Ito Y, et al. Distinct diversity of vacA, cagA and cagE
genes of Helicobacter pylori associated with peptic ulcer in Japan. J Clin Microbial. 2005;43(8):3906-16.
26-Ghasemi-Kebria F, Asmar M, Angizeh AH, Behnam-Pour N, Bazouri M, Tazike E, et al. Seroepidemiology and
determination of age trend of Helicobacter pylori contamination in Golestan province in 2008. Govaresh. 2009;
14(3):143-7. [In Persian]

27-Mikaeli J, Malekzadeh R, Ziad Alizadeh B, Nasseri Moghadam S, Valizadeh M, Khoncheh R, et al. Helicobacter
pylori prevalence in two Iranian provinces with high and low incidence of gastric carcinoma. Tehran Univ Med J.
1999;57(1):34-8. [In Persian]

28-Alarcén T, Vega AE, Domingo D, Martinez MJ, Lépez-Brea M. Clarithromycin reistance among Helicobacter
pylori Strains isolated from children: Prevalence and study of mechanism of resistance by PCR- RFLP analysis. J Clin
Microbiol. 2003; 41(1):486-8.

29-Wada S, Matsuda M, Shingaki M, Kai A, Takahashi S, Itoh T. Antimicrobial susceptibility tests and resistant
strains of Helicobacter pylori. Kansenshogaku Zasshi. 2003;77(4):187-94.

30-Boyanova L, Koumanova R, Gergova G, Popova M, Mitov |, et al. Prevalence of resistant Helicobacter pylori
isolates in Bulgarian children. J Med Microbiol. 2002;51(9):786-90.

31-Garza-Gonzélez E, Pérez-Pérez Gl, Alanis-Aguilar O, Tijerina-Menchaca R, Maldonado-Garza HJ, Bosques-Padilla
FJ. Antibiotic susceptibility patters of Helicobacter pylori strains isolated from northeastern Mexico. J Chemother.
2002;14(4):342-5.

32-Picot S, Sapin G, Michault A, Faulques B, Becquart JP, Simac C, et al. Antibiotic resistance of Helicobacter pylori in
Reunion Island: therapeutic consequences. Bull Soc Pathol Exot. 2002;95(2):66-70.

33-Pilotto A, Rassu M, Leandro G, Franceschi M, Di Mario F, et al. Prevalence of Helicobacter pylori resistance to
antibiotics in Northeast Italy: a multicentre study. GISU. Interdisciplinary Group for the Study of Ulcer. Dig Liver Dis.
2000;32(9):763-8.

34-Debets-Ossenkopp YJ, Herscheid AJ, Pot RG, Kuipers EJ, Kusters JG, Vandenbroucke-Grauls CM.. Prevalence of
Helicobacter pylori resistance to metronidazole, claroyhromycin, amoxycillin, tetracycline and trovofloxacin in the
Netherlands. J Antimicron Chemother. 1999;43(4):511-5.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Bernardini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16483854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salzano%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=16483854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Renzone%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16483854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scaloni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16483854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Figura%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16483854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Muraoka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12096019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasegawa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12096019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saika%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12096019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nishida%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12096019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kawamura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12096019
http://www.ncbi.nlm.nih.gov/pubmed/?term=McNulty%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11909833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Owen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11909833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tompkins%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11909833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hawtin%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11909833
http://www.ncbi.nlm.nih.gov/pubmed/?term=McColl%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11909833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Price%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11909833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bilal%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19040660
http://jcm.asm.org/search?author1=Teresa+Alarc%C3%B3n&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=Alba+E.+Vega&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=Diego+Domingo&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=Maria+Josefa+Mart%C3%ADnez&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=Manuel+L%C3%B3pez-Brea&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12739371
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shingaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12739371
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kai%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12739371
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takahashi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12739371
http://www.ncbi.nlm.nih.gov/pubmed/?term=Itoh%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12739371
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koumanova%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12358070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gergova%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12358070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Popova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12358070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitov%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12358070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garza-Gonz%C3%A1lez%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12420850
http://www.ncbi.nlm.nih.gov/pubmed/?term=P%C3%A9rez-P%C3%A9rez%20GI%5BAuthor%5D&cauthor=true&cauthor_uid=12420850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alan%C3%ADs-Aguilar%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12420850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tijerina-Menchaca%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12420850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maldonado-Garza%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=12420850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bosques-Padilla%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=12420850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bosques-Padilla%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=12420850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Becquart%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=12145959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Simac%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12145959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Mario%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11215555
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herscheid%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=10350380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pot%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=10350380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kuipers%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=10350380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kusters%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=10350380
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vandenbroucke-Grauls%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=10350380
http://dx.doi.org/10.22088/jbums.17.5.6
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.5.6.1

[ DOR: 20.1001.1.15614107.1394.17.5.6.1]

[ DOI: 10.22088/jbums.17.5.6 ]

J Babol Univ Med Sci; 17(5); May 2015

Identification of the Prevalence of Resistance to Clarithromycin ...; A. Ghorbani Ranjbari, et al

35-Mendoca S, Ecclissato C, Sartori MS, Godoy AP, Guerzoni RA, Degger M, et al. Prevalence of Helicobacter pylori
resistance to metronidazole, clarithromycin, amoxicillin, tetracycline and furazolidone in Brezil. Helicobacter.
2000;5(2):79-83.

36-Mohammadi M, Doroud D, Massarrat S, Farahvash MJ. Clarithromycin resistance in Iranian Helicobacter pylori
strains before introduction of clarithromycin. Helicobacter. 2003;8(1):80-5.

37-Sharara Al, Chedid M, Araj GF, Barada KA, Mourad FH.. Prevalence of Helicobacter pylori to metronidazole,
clarithromycin, amoxicillin and tetracycline in Lebanon. Int J Antimicrob Agents. 2002;19(2):155-8.

38-Osato MS, Reddy R, Reddy SG, Penland RL, Graham DY. Comparision of the Etest and the NCCLS-approved agar
dilution method to detect metronidazole and clarithromycin resistant Helicobacter pylori. Int J Antimicrob Agents.
2001;17(1):39-44.

39-Cabrita J, Oleastro M, Matos R, Manhente A, Cabral J, Barros R, et al. Features and trends in Helicobacter pylori
antibiotic resistace in Lisbon area, Portugal (1990-9). J Antimicrob Chemother. 2000;46(6):1029-31.

40-Mollison LC, Stingemore N, Wake RA, Cullen DJ, McGechie DB. Antibiotic resistance in Helicobacter pylori. Mes
J Aust. 2000;173(10):521-3.

41-Wang WH, Wong BC, Mukhopadhyay AK, Berg DE, Cho CH, Lai KC, et al. High prevalence of Helicobacter
pylori infection with dual resistance to metronidazole and clarithromycin in Hong kong. Aliment Pharmacol Ther.
2000;14(7):901-10.

42-Kim JJ, Reddy R, Lee M, Kim JG, El-Zaatari FA, Osato MS, et al. Analysis of metronidazole, clarithromycin and
tetracycline resistance of Helicobacter pylori from Korea. J Antimicrob Chemother. 2001;47(4):459-61.

43-Kalach N Bergeret M, Benhamou PH, Dupont C, Raymond J. High levels of resistance to metronidazole and
clarithromycin in Helicobacter pylori strains in children. J Clin Microbiol. 2001;394-7.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ecclissato%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10849055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sartori%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=10849055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Godoy%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=10849055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guerzoni%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=10849055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Degger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10849055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Doroud%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12603622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Massarrat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12603622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farahvash%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=12603622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mourad%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=11850169
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=11137647
http://www.ncbi.nlm.nih.gov/pubmed/?term=Penland%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=11137647
http://www.ncbi.nlm.nih.gov/pubmed/?term=Graham%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=11137647
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oleastro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11102427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matos%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11102427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Manhente%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11102427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cabral%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11102427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barros%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11102427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mollison%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=11194734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stingemore%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11194734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wake%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=11194734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cullen%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=11194734
http://www.ncbi.nlm.nih.gov/pubmed/?term=McGechie%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=11194734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mukhopadhyay%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=10886046
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berg%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=10886046
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=10886046
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lai%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=10886046
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Zaatari%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=11266421
http://www.ncbi.nlm.nih.gov/pubmed/?term=Osato%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=11266421
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bergeret%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11136811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benhamou%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=11136811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dupont%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11136811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raymond%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11136811
http://dx.doi.org/10.22088/jbums.17.5.6
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.5.6.1
http://www.tcpdf.org

