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Abstract 

 

Background: Occult hepatitis B virus (HBV) is the presence of HBV DNA in liver tissue 

and/or in serum in the absence of detectable hepatitis B surface antigen (HBsAg). It is a 

world-wide entity that is considered as a potential risk for transmission of HBV infection. 

Objectives: This study was aimed to determine the rate of occult HBV infection among 

unpaid blood donors in Diyala province-Iraq. 

Subjects and methods: This study was conducted for the period from 1
st
. May 2011 to 1

st
. 

April 2012. A total of 186 unpaid blood donors were chosen by simple random selection from 

those attending the Central Blood Bank in the Public Health Laboratory in Diyala province. 

171 (91.9%) were male and 15 (8.1%) were female. The age range was 19-60 years. Sera of 

blood donors were subjected for HBsAg screening test, anti-HBs antibody, anti-HBc IgM 

antibody by enzyme linked immunosorbant assay (ELISA), as well as detection of HBV DNA 

by conventional polymerase chain reaction (PCR) technique. Data were statistically analyzed. 

Results: The positivity rate of HBsAg, anti-HBc IgM and HBV DNA were 4.3%, 3.2% and 

8.1%. Among the HBsAg negative blood donors, the HBc IgM positivity rate were 3.4% and 

the HBV DNA was detected in 3.9% (occult HBV).   

Conclusion: The relatively high rate of occult hepatitis B viral infection among blood donors 

may be responsible, at least in part, for the perpetuation of the infection in the community. 
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 الخلاصة
حبلخ  فٖ فٖ هصل الذم أّ ّ / HBV أًظجخ الكجذفٖ  DNA ُْ ّجْد( HBV) ف٘زّص غبهطال   B الزِبة الكجذ :خلفية

خطزا  الزٖ رؼزجز فٖ جو٘غ أًحبء الؼبلن ك٘بى ثل ُّْB (HBsAg  .) الظطح كشف الزِبة الكجذ هظزضذ ػذم ّجْد

 .Bًْع ف٘زّص الزِبة الكجذ ًزاب  ػذّٓ لا هحزولا

 فٖ هحبفظخ دٗبلٔ غ٘ز الوذفْػخ ػ٘ي ثبلذمث٘ي الوزجز غبهط HBV هؼذ  الإصبثخ رحذٗذ إلٔ ُذٍ الذراطخ رِذف :الأهداف

 .الؼزاق٘خ

هب هجوْػَ  ّقذ رن اخز٘بر .1111أثزٗل . 1stإلٔ  1111هبْٗ . 1 للفززح هي ُذٍ الذراطخ قذ أجزٗذ الأساليب:المواضيع و

فٖ  لوزكشٕثٌك الذم ا أّلئك الذٗي ٗحضزّى هي الؼشْائٖ الجظ٘ظ ػي طزٗق الاًزابء غ٘ز الوذفْػخ الوزجزػ٘ي ثبلذم 181

 الفئخ الؼوزٗخ كبى هي الإًبس.:( 8.1) 11ّ  هي الذكْر:( 91.9) 171 ّكبًذ. فٖ هحبفظخ دٗبلٔ الصحخ الؼبهخ هخزجز

، ّهكبفحخ الأجظبم الوضبدح ُجض، ّهكبفحخ اخزجبر الفزس HBsAg   الوزجزػ٘ي ثبلذم هي ط٘زا ّرؼزض ػبهب. 19-11

 رفبػل الجلوزح ثْاططخ HBV الحوط الٌّْٕ الكشف ػي(، ّكذلك ELISA) الال٘شا ثْاططخ IgMالضذ  ف٘زّص الكجذ

 .إحصبئ٘ب الج٘بًبد ّقذ رن رحل٘ل الزاٌ٘خ.( PCR) الزال٘ذٗخ طلظلخ

 ّ :DNA HBV 3.4: ،4.1ّوظزضذ اللت الوضبدح لل الغلْثْل٘ي الوٌبػٖ، ّ HBsAg هي إٗجبث٘خ ًظجخ كبًذ النتائج:

رن الكشف ػي ّ :4.3 هؼذ  هظزضذ اللت الغلْثْل٘ي الوٌبػٖ إٗجبث٘خ، كبًذ ٖطلج HBsAg الوزجزػ٘ي ثبلذم ث٘ي. :8.1

 .(HBVغبهط ) :4.9 فٖ HBV الحوط الٌّْٕ

، ركْى هظؤّلخ ث٘ي الوزجزػ٘ي ثبلذم غبهط B ثبلزِبة الكجذ الف٘زّطٖ الإصبثخ ػب  ًظج٘ب هي قذ ٗكْى هؼذ  :لاستنتاجا

 .جزوغالو الؼذّٓ فٖ هي أجل ثابء، جشئ٘ب ػلٔ الأقل

 .الوزجزػ٘ي ثبلذم، HBV DNA، الغلْثْل٘ي الوٌبػٖ، ًظبم هضبد للوظزضذ اللت HBV الغ٘ج٘بد :كلمات البحث
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Introduction 

    Occult hepatitis B virus infection is 

defined as the persistence of HBV DNA 

without HBsAg with or without the presence 

of HBV antibodies outside the acute phase 

window period. Occult HBV infection, in 

addition to its risk of transmission through 

the transfusion of infected blood, reactivation 

of hepatitis B in occult HBV infected patients 

and recipients of their blood can lead to 

cirrhosis, hepatic cancer, and reactivation of 

viral replication in the carrier [1,2]. It was 

described in hepatocellular carcinoma, 

chronic hepatitis B, healthy HBV carriers and 

recovered infection, chronic hepatitis C and 

individuals without serological markers of 

HBV [3]. The frequency of the diagnosis 

depends on the relative sensitivity of both 

HBsAg and HBV DNA assays and on the 

prevalence of HBV infection in the 

population [4]. 

Occult HBV in blood donors has a wide 

range of potential origins within the natural 

history of the infection. Among Korean blood 

donors the prevalence of occult HBV 

infection was 0.016%, and the HBV nucleic 

acid test yield was 0.12% [5]. In Italian blood 

donors 4.86% were confirmed to have 

circulating HBV-DNA, estimating that the 

risk of an HBV-DNA positive unit from an 

occult carrier being released into the blood 

supply is more than 100 times higher than the 

estimated residual risk related to the window 

phase of HBV infection [6]. The occult HBV 

infection was detected in 1.26% of the 

Egyptian accepted blood donations, 

suggesting that implementing anti-HBc test 

to the routine assay is beneficial to decrease 

the risk of HBV transmission with its 

potential consequences particularly in 

immunocompromised recipients [7]. In 

Pakistan, it has been reported that 0.5% 

blood donors have occult HBV 

infection, with likelihood of transmission of 

hepatitis B in recipients of blood components 

[8]. In China, the rate of occult HBV 

infection among blood donors was 0.13 % as 

detected by nested PCR [9].However, among 

Colombian blood donors, no occult HBV 

infection was detected [10]. 

Subjects and Method  

This study was conducted for the period from 

1st. May 2011 to 1st. April 2012. A total of 

186 unpaid blood donors were chosen by 

simple random selection from those attending 

the Central Blood Bank in the Public Health 

Laboratory in Diyala province. 171 (91.9%) 

were male and 15 (8.1%) were female. The 

age range was 19-60 years. Sera of blood 

donors were subjected for HBsAg screening 

test, anti-HBs antibody, anti-HBc IgM 

antibody by enzyme linked immunosorbant 

assay (DRG-Germany), as well as detection 

of HBV DNA by conventional polymerase 

chain reaction (PCR) technique (Sacace-

Italy). Data were translated into a 

computerized database structure. An expert 

statistical advice was sought using SPSS 

version 20 computer software (Statistical 

Package for Social Sciences). The statistical 

significance of association between 2 

categorical variables is assessed by Chi-

square test. The level of statistical 

significance was assumed at P <0.05. To 

measure the strength of association between 

2 categorical variables, the odds ratio (OR) 

was used. The statistical significance of the 

measured OR is assessed by a special 2 

formula. 

Results 

The results revealed that the positivity rate of 

HBsAg,anti-HBs Ab, anti-HBc IgM, HBV 

DNA  among blood donors were 4.3%, 9.1%, 

3.2%, 8.1% respectively, table (1). 
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Table (1): Rate of positive viral markers among blood donors. 

95% Confidence interval  % No. positive Viral marker 

(1.4-7.2) 4.3 8 Serum HBsAg 

(5-13.2) 9.1 17 Serum anti-HBs antibody 

(0.7-5.7) 3.2 6 Serum antiHBc IgM 

(4.2-12) 8.1 15 Viral DNA (PCR) 

(10.8-21.4) 16.1 30 Any positive marker 

n = 186 

Results in table (2) showed that the positivity 

rate of anti-HBs Ab, anti-HBc IgM, HBV 

DNA in HBsAg negative blood donors were 

9.0%, 3.4%, and 3.9% respectively. 

Accordingly, the rate of occult HBV 

infection was 3.9%. 

 

Table (2): Rates of positive markers among HBs Ag negative blood donors. 

Viral marker No. positive % 95% confidence interval  

Serum anti-HBs antibody 16 9.0 (4.8-13.2) 

Serum anti-HBc IgM 6 3.4 (0.7-6.1) 

Viral DNA (PCR) 7 3.9 (1.1-6.7) 

Any positive marker 22 12.4 (7.6- 17.2) 

n = 178 

The results also revealed that all the blood 

donors who were HBsAg positive or anti-

HBsAb positive were negative to HBcIgM, 

indicated that there was no association 

among these markers, table (3). 

 

Table (3): Rate of positive HBs Ag and anti-HBs Ab against HBc IgM. 

Positive viral marker 

Serum anti-HBc IgM 

P value Negative (n=180) Positive (n=6) 

No. % No. % 

Serum HBsAg 8 4.4 0 0.0 1[NS] 

Serum anti-HBs Ab 17 9.4 0 0.0 1 [NS] 

Results in table (4) showed that all the blood 

donors who were ant-HBcIgM were also 

negative for HBsAb. Furthermore, all except 

one blood donor who were positive for 

HBsAg were negative for HBsAb. In both 

conditions there was no statistically 

significant association among these markers. 

 

Table (4): Rates of positive HBs Ag and HBc IgM against anti-HBs Ab. 

Positive viral marker 

Serum anti-HBs Ab 

P value Negative (n=169) Positive (n=17) 

No. % No. % 

Serum HBsAg 7 4.1 1 5.9 0.54[NS] 

Serum anti-HBc IgM 6 3.6 0 0 1 [NS] 

The rate of HBV RNA detection does not 

influenced significantly by age, gender, and 

residence of the blood donors although the 

risk factor in female was 3.3 times more than 

that in male, table (5).  
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Table (5): Detection rate of HBV DNA by gender, age and residence. 

Variables 
Total 

No. 

viral DNA 

P value Odd ratio 95% CI for OR Positive 

No. (%) 

Gender 

     Female 

     Male 

 

15 

171 

 

3 (20.0) 

12 (7.0) 

 

0.1 [NS] 

 

3.31 

Reference 

 

(0.82- 13.36) 

Residence 

     Urban 

     Rural 

 

91 

95 

 

9 (9.9) 

6 (6.3) 

 

0.37 [NS] 

 

1.63 

Reference 

 

(0.56- 4.77) 

 Age group (ys) 

     < 30 

     30-39 

     40 + 

 

68 

80 

38 

 

5 (7.4) 

7 (8.8) 

3 (7.9) 

 

0.95 [NS] 

 

** 

 

** 

 

Discussion 

Iraq is still rank in the intermediate zone of 

endemicity of HBV infection although 

screening of blood donors and other risky 

groups for HBV infection was started since 

1989 [11]. It is worth to mention here that the 

screening test is still based on the serological 

detection of HBsAg only as implemented by 

Iraqi Ministry of Health.  

In the present study, the rate of occult HBV 

infection among unpaid blood donors was 

3.9% based on the detection of HBV DNA in 

HBsAg negative blood donors, i.e. each one 

hundred blood units screened by HBsAg test, 

about 4 units may pass undetectable and may 

carry the risk of transmission of HBV 

infection to recipients. Unfortunately, this 

rate is relatively higher that that reported by 

other studies [5,7-9]. It was well documented 

that the prevalence of occult HBV infection 

is quite variable depending on the level of 

endemic disease in different parts of the 

world, the relative sensitivity of both HBsAg 

and HBV DNA assays utilized in the studies, 

and the different populations studied 

[3,4,12,13]. The most accepted explanation 

of the occult HBV infection is that it may 

originate from recovered infections with anti-

HBs and persistent, low-level, viral 

replication; escape mutants undetected by the 

HBsAg assays or healthy chronic carriage 

[3,14-16]. 

The results obtained in this study affirm the 

existence of occult HBV infection in some 

donors that cannot be detected by the HBsAg 

routine serological assays. The question is to 

what extent that occult HBV is transmissible 

by transfusion?. Several studies have 

reported that the potential infectivity of these 

units is debated, but their use cannot be 

considered safe at least in 

immunocompromised recipients [3,5,7,12]. 

In our country, probably one of the reasons 

that were behind the maintenance of HBV 

infection in Iraqi community is the inability 

of the screening test employed to detect the 

occult HBV infection, a fact that was 

documented by many other workers 

[12,15,17].  

Therefore, a new strategy needs to be 

implemented for blood screening based on 

HBV endemicity; yields of infectious units 

detected by different serologic/HBV DNA 

assays, and cost effectiveness of test methods 

in ensuring blood safety. 

References 

[1]Allain, J.P.; Candotti, D. and ISBT HBV 

Safety Collaborative Group. Hepatitis B 

virus in transfusion medicine: still a 

problem? Biologicals, 2012;40(3):180-6.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Allain%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=22305086
http://www.ncbi.nlm.nih.gov/pubmed?term=Candotti%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22305086
http://www.ncbi.nlm.nih.gov/pubmed?term=ISBT%20HBV%20Safety%20Collaborative%20Group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=ISBT%20HBV%20Safety%20Collaborative%20Group%5BCorporate%20Author%5D


 Prevalence of Antibodies to Hepatitis B Virus Antigens and Occult Hepatitis              Abdulrazak SH. Hasan 

B Virus Infection in Blood Donors 

                                             

                        
Diyala Journal of Medicine                                                      61                                                Vol. 3, Issue 1, October 2012 

 

[2] Arababadi, M.K.; Hassanshahi, G.; 

Pourfathollah, A.A.; Zarandi, E.R. and 

Kennedy, D. Post-transfusion occult hepatitis 

B (OBI): a global challenge for blood 

recipients and health authorities. Hepat. Mon. 

2011; 11(9):714-8. 

[3] Allain, J.P. Occult hepatitis B virus 

infection. Transfus. Clin. Biol.2004; 11 

(1):18-25. 

[4] Bouchardeau, F.; Girault, A.; Razer, A.; 

Servant-Delmas, A.; Mercier, M. and 

Laperche, S. Sensitivity of hepatitis B virus 

DNA transcription-mediated amplification 

testing in hepatitis B surface antigen-positive 

blood donations. Transfusion 

2006;46(12):2047-52. 

[5] Seo, D.H.; Whang, D.H.; Song, E.Y.; 

Kim, H.S. and Park, Q. Prevalence of 

antibodies to hepatitis B core antigen and 

occult hepatitis B virus infections in Korean 

blood donors. Transfusion, 2011;51(8):1840-

6.  

[6] Manzini, P.; Girotto, M.; Borsotti, R.; 

Giachino, O.; Guaschino, R.; Lanteri, M.; 

Testa, D.; Ghiazza, P.; Vacchini, M.; 

Danielle, F.; Pizzi, A.; Valpreda, C.; 

Castagno, F.; Curti, F.; Magistroni, P.; Abate, 

M.L.; Smedile, A. and  Rizzetto, M. Italian 

blood donors with anti-HBc and occult 

hepatitis B virus infection. Hematologica 

2007;92(12):1664-70. 

[7] El-Zayadi, A.R.; Ibrahim, E.H.; Badran, 

H.M.; Saeid, A.; Moneib, N.A.; Shemis, 

M.A.; Abdel-Sattar, R.M.; Ahmady, A.M. 

and El-Nakeeb, A. Anti-HBc screening in 

Egyptian blood donors reduces the risk of 

hepatitis B virus transmission. Transfus. 

Med. 2008;18(1):55-61. 

[8] Bhatti, F.A.; Ullah, Z.; Salamat, N.; 

Ayub, M. and Ghani, E. Anti-hepatits B core 

antigen testing, viral markers, and occult 

hepatitis B virus infection in Pakistani blood 

donors: implications for transfusion practice. 

Transfusion, 2007;47(1):74-9. 

[9] Liu, Y.; Li, P.; Li, C.; Zhou, J.; 

Wu, C. and Zhou, Y.H. Detection of hepatitis 

B virus DNA among accepted blood donors 

in Nanjing, China. Virol. J. 2010;7:193. 

[10] Beltran, M.; Berrío-Perez, M.; 

Bermúdez, M.I.; Rey-Benito, G.; Camacho, 

B.; Forero, P.; Molina, G.C.; Fals, O.; 

Pisciotti, I.; Oliveros, Y.; Cortes, A. and  De 

La Hoz, F. Absence of occult hepatitis B in 

Colombian blood donors. Biomedica, 

2011;31(4):580-9. 

[11] Azher, S. Al-Jobouri; Hasan, A. SH.; 

Abbas A. Al-Duliami. Seroprevalence of 

hepatitis B and hepatitis C virus infections in 

Diyala province during 2003-2008. Diyala J. 

pure Sci. 2010; 6(1): 292-302. 

[12] Stramer, S.L.; Zou, S.; Notari, E.P.; 

Foster, G.A.; Krysztof, D.E.; Musavi, F. and  

Dodd, R.Y. Blood donation screening for 

hepatitis B virus markers in the era of nucleic 

acid testing: are all tests of value? 

Transfusion 2012;52(2):440-6.  

[13] Gutierrez-Garcia, M.L.; Fernandez-

Rodriguez, C.M.; Lledo-Navarro, J.L. and 

Buhigas-Garcia, I. Prevalence of occult 

hepatitis B virus infection. World J. 

Gastroenterol. 2011;17(12):1538-42. 

[14] Hollinger, F.B. and Sood, G. Occult 

hepatitis B virus infection: a covert 

operation. J. Viral Hepat. 2010;17(1):1-15.  

[15] Weber, B.; Muhlbacher, A. and 

Melchior, W. Detection of an acute 

asymptomatic HBsAg negative hepatitis B 

virus infection in a blood donor by HBV 

DNA testing. J. Clin. Virol. 2005;32(1):67-

70. 

[16] Said, Z.N. An overview of occult 

hepatitis B virus infection. World J. 

Gastroenterol. 2011;17(15):1927-38. 

[17] Shastry, S. and Bhat, S.S. Prevention of 

post-transfusion hepatitis by screening of 

antibody to hepatitis B core antigen in 

healthy blood donors. Mediterr. J. Hematol. 

Infect. Dis. 2011;3(1):e2011062. 

  

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Arababadi%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=22235213
http://www.ncbi.nlm.nih.gov/pubmed?term=Hassanshahi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22235213
http://www.ncbi.nlm.nih.gov/pubmed?term=Pourfathollah%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=22235213
http://www.ncbi.nlm.nih.gov/pubmed?term=Zarandi%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=22235213
http://www.ncbi.nlm.nih.gov/pubmed?term=Kennedy%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22235213
http://www.ncbi.nlm.nih.gov/pubmed?term=Allain%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=14980545
http://www.ncbi.nlm.nih.gov/pubmed?term=Bouchardeau%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17176315
http://www.ncbi.nlm.nih.gov/pubmed?term=Girault%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17176315
http://www.ncbi.nlm.nih.gov/pubmed?term=Razer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17176315
http://www.ncbi.nlm.nih.gov/pubmed?term=Servant-Delmas%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17176315
http://www.ncbi.nlm.nih.gov/pubmed?term=Mercier%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17176315
http://www.ncbi.nlm.nih.gov/pubmed?term=Laperche%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17176315
http://www.ncbi.nlm.nih.gov/pubmed?term=Seo%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=21332731
http://www.ncbi.nlm.nih.gov/pubmed?term=Whang%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=21332731
http://www.ncbi.nlm.nih.gov/pubmed?term=Song%20EY%5BAuthor%5D&cauthor=true&cauthor_uid=21332731
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=21332731
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=21332731
http://www.ncbi.nlm.nih.gov/pubmed?term=Manzini%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Girotto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Borsotti%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Giachino%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Guaschino%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Lanteri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Testa%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghiazza%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Vacchini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Danielle%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Pizzi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Valpreda%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Castagno%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Curti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Magistroni%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Abate%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Abate%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Smedile%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=Rizzetto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18055990
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Zayadi%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Ibrahim%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Badran%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Badran%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Saeid%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Moneib%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Shemis%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Shemis%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdel-Sattar%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmady%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Nakeeb%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18279193
http://www.ncbi.nlm.nih.gov/pubmed?term=Bhatti%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
http://www.ncbi.nlm.nih.gov/pubmed?term=Ullah%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
http://www.ncbi.nlm.nih.gov/pubmed?term=Salamat%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
http://www.ncbi.nlm.nih.gov/pubmed?term=Ayub%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghani%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20718994
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20718994
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20718994
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20718994
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20718994
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=20718994
http://www.ncbi.nlm.nih.gov/pubmed?term=Beltr%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Berr%C3%ADo-P%C3%A9rez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Berm%C3%BAdez%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Rey-Benito%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Camacho%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Camacho%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Forero%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Molina%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Fals%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Pisciotti%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Oliveros%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Cort%C3%A9s%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20La%20Hoz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20La%20Hoz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22674369
http://www.ncbi.nlm.nih.gov/pubmed?term=Stramer%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
http://www.ncbi.nlm.nih.gov/pubmed?term=Zou%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
http://www.ncbi.nlm.nih.gov/pubmed?term=Notari%20EP%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
http://www.ncbi.nlm.nih.gov/pubmed?term=Foster%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
http://www.ncbi.nlm.nih.gov/pubmed?term=Krysztof%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
http://www.ncbi.nlm.nih.gov/pubmed?term=Musavi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
http://www.ncbi.nlm.nih.gov/pubmed?term=Dodd%20RY%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
http://www.ncbi.nlm.nih.gov/pubmed?term=Guti%C3%A9rrez-Garc%C3%ADa%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=21472117
http://www.ncbi.nlm.nih.gov/pubmed?term=Fernandez-Rodriguez%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=21472117
http://www.ncbi.nlm.nih.gov/pubmed?term=Fernandez-Rodriguez%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=21472117
http://www.ncbi.nlm.nih.gov/pubmed?term=Lledo-Navarro%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=21472117
http://www.ncbi.nlm.nih.gov/pubmed?term=Buhigas-Garcia%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21472117
http://www.ncbi.nlm.nih.gov/pubmed?term=Hollinger%20FB%5BAuthor%5D&cauthor=true&cauthor_uid=20002296
http://www.ncbi.nlm.nih.gov/pubmed?term=Sood%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20002296
http://www.ncbi.nlm.nih.gov/pubmed?term=Weber%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15572009
http://www.ncbi.nlm.nih.gov/pubmed?term=M%C3%BChlbacher%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15572009
http://www.ncbi.nlm.nih.gov/pubmed?term=Melchior%20W%5BAuthor%5D&cauthor=true&cauthor_uid=15572009
http://www.ncbi.nlm.nih.gov/pubmed?term=Said%20ZN%5BAuthor%5D&cauthor=true&cauthor_uid=21528070
http://www.ncbi.nlm.nih.gov/pubmed?term=Shastry%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22220259
http://www.ncbi.nlm.nih.gov/pubmed?term=Bhat%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=22220259

