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Abstract 

Background: In Diyala province and  since 2014, the anti-hepatitis B core antibodies (Anti-HBc Abs) was 

introduced beside the hepatitis B surface antigen (HBsAg) as seromarkers for blood donation screening  

to reduce the residual risk of occult hepatitis B infection (OHBI). Objectives: this is a lookback study to 

explore the efficiency of HBc Abs versus HBsAg seromarkers in reducing the residual risk of OHBI 

through blood transfusion in Diyala province. Materials and methods: This follow-up study starting in 

January 2016 to August 2017. The results of HBsAg and anti-HBc Abs as blood units screening 

seromarkers were followed and abstracted from the records of the Central Blood Bank in Diyala 

Directory of Health. Simple statistical analysis was done using SPSS Version 18 and P value was 

considered significant wherever it is below 0.05. Results: The results found that the total number of 

blood units donated during the follow-up period was 47258. The total HBV positive was 2423 (5.12%), of 

which 213 (0.45%) were HBsAg positive and 2210 (4.67%) were anti-HBc total antibody positive. Totally, 

2369 (5.012%) blood donors were positive for both markers. All the 213 blood donors who were positive 

for HBsAg recorded throughout the two years were male (100%). Whereas 2145 (99.48%) and 11 (0.51%) 

blood donors positive for anti-HBc Ab were male and female respectively. Cumulatively, 2358 (99.53%) 

males and 11 (0.46 %) female were positive for both HBV markers. Conclusion: The introduction of anti-

HBc Ab along with  HBs Ag for screening of blood units  is remarkably increase the number of blood 

units with positive HBV infection and consequently improve the blood safety. 
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Introduction 

Hepatitis B virus (HBV) still represents a 

global risk factor in transfusion medicine. 

The residual risk of HBV is arises either 

through the pre-seroconversion window 

period or donors with occult HBV infection 

(OHBI) [1, 2]. Occult hepatitis B virus status 

is simply defined as the presence of HBV 

DNA in the liver (with or without detectable 

HBV DNA in the serum), in the absence of 

serum HBsAg.  

The presence of anti-HBc antibody in serum 

is an important key for OHBI tracking, 

although about 20% of OHB cases are 

negative for anti-HBc antibody [3].The 

importance of OHBI is mostly related to its 

possible role in spreading through blood 

transfusion and liver transplantation, and 

the persistence of OHBI may progress to 

cirrhosis and hepatocellular carcinoma  [4, 5]. 

The prevalence of OBI in blood donors was 

estimated to be 8.55 per 1 million donations 

and the clinical outcome of occult HBV 

transmission primarily depends on recipient 

immune status and the number of HBV DNA 

copies present in the blood products [5].  

Nevertheless, the residual risk of HBV 

transmission in blood recipients from donors 

with OHB was considerably variable from 

country to another depending on the 

screening strategy and method of estimation 
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[2, 6, 7].  Mechanisms underlying the OHBI 

are falling into different categories: defective 

host immune response, viral replication 

activity through mutations of HBV DNA 

sequence or through multiple mechanisms, 

some of these mutations like S-escape 

mutants could not be detected by the routine 

available assays, making them difficult to 

diagnosis [8, 10]. Worldwide, the blood banks 

had maintaining high level of attention for 

OBI carrier identification through 

implementing effective screening procedures 

which were generally based on a combination 

of both serological markers and nucleic acid 

amplification tests [11, 12]. With a slight 

inconsistency; however, there is a general 

consensus that HBV nucleic acid techniques 

in conjunction with anti-HBc Ab screening 

has reduced the residual risk of transfusion-

transmitted HBV infection and increase 

recipients safety [13, 16].  

In a previous study from Basrah , South Iraq, 

found that around 2% of blood donors had 

anti-HBc as the only serological evidence of 

HBV infection [17]. Certainly each country 

adopted its own blood screening policy 

according to local HBV prevalence, outcomes 

of infectious units per different screening 

methods and cost-effectiveness. In Diyala 

province, the anti-HBc total antibodies was 

introduced along with pre-implemented 

HBsAg since 2014 to reduce the risk of 

transfusion- transmitted HBV due to the 

existing high rate of occult HBI [18]. 

Therefore, this is a lookback study to figure 

out the benefits of anti-HBc Ab in achieving 

blood donation safety. 

Materials and Methods 

This follow-up study starting in January 

2016 to August 2017.The results of HBsAg 

and anti-HBc Abs as blood units screening 

seromarkers were followed and abstracted 

from the records of the Central Blood Bank in 

Diyala Directory of Health. Simple statistical 

analysis was done using SPSS Version 18 

and P value was considered significant 

wherever it is below 0.05.   

Results 

The results found that the total number of 

blood donated units during the follow-up 

period was 47258. The total HBV positive 

was 2423 (5.12%), of which 213 (0.45%) were 

HBsAg positive and 2210 (4.67%) were anti-

HBc total Ab positive, Table (1). 

 

Table 1: HBV seromarkers positivity rate among blood donating units 

Years No. tested HBsAg + (%) Anti-HBc Ab + (%) Both markers + (%) 

2016 28341 127 (0.448) 1028 (3.627) 1155 (4.075) 

2017 18917 86 (0.454) 1128 (5.962) 1214 (6.417) 

Total 47258 213 (0.450) 2156 (4.562) 2369 (5.012) 

 

The 213 blood donors who were positive for 

HBsAg during the 2016 and 2017, all were 

males and no female was recorded positive 

for HBsAg. On the other hand, 2145 blood 

donors were positive for anti-HBC Ab  versus 

11 female were positive for the same marker 

during the two years. Cumulatively, 2358 

(99.53%) males and 11 (0.46 %) were positive 

for both HBV markers. 

 

Table 2: Distribution of HBs Ag and anti-HBC Ab positivity rate by gender 

Year 
HBsAg + Anti-HBc Ab + Both Markers + 

Male (%) Female Male (%) Female (%) Male (%) Female (%) 

2016 127 (59.6) 0 1021 (47.6) 7 (63.6) 1148(48.7) 7 (63.6) 

2017 86 (40.4) 0 1124 (52.4) 4 (36.4) 1210(51.3) 4 (36.4) 

Total 213 (100) 0 2145 (100) 11 (100) 2358 (100) 11 (100) 

  

Discussion 

This short term follow-up study was designed 

to evaluate the performance of anti-HBc total 

antibodies seromarker in detecting HBsAg 

negative blood units. In Diyala province, the 

anti-HBc Ab was introduced a long with the 

pre-existing HBsAg as a blood donor 

screening test in 2014. This step was adopted 

depending on the recommendation of a large 

HBV surveillance study carried out during 

2013-2014, which included large numbers of 

general population all over the province and 

reported that the HBsAg positivity rate was 

0.65% while the HBc total Ab positivity rate 

was 9.65% [18].Therefore, the present study 

is a actually lookback assessment of anti-HBc 

total Ab in screening of blood units after 2 

years of implementation. Comparing with Al-

Tai and co-workers results, the present 

HBsAg positivity rate is nearby (0.45% Vs 

0.65%). The slightly lower positivity rate in 

the present study may be related to the fact 

that in the former survey study, the 
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participants were selected randomly from the 

general population over a wide age range of 

both sexes, while in this study blood donors 

were all adult and mostly males.  

Besides that, according to the blood bank 

legislation, all blood donors should be 

clinically checked out and preliminary 

hematological investigations were done and 

routinely non-eligible donors were excluded. 

Regarding the anti-HBc total Ab, the current 

study found that 5.01% of blood donors were 

positive compared to 9.65% reported by Al-

Taie and co-workers study in 2014 

[18].Generally, the two studies are totally 

agree that the anti-HBc Ab test increased the 

detection rate of HBV positive whether in the 

community or among blood unites.  Aiming to 

minimize the transfusion transmission risk of 

HBV, the current study and others are 

concordant that the addition of anti-HBc Ab 

(IgM or total) test for screening policy of 

blood units gives a marvelous results [1, 16, 

17, 19].   

The value of anti-HBc Ab test for blood 

unites screening is arising through detection 

of low-level HBV DNA-positive as well as 

those with negative HBs Ag donors or occult 

HBV infection and that the use of HBsAg 

screening alone showed minimal blood safety. 

Actually, this concept has gained a universal 

consent earlier in this century [1, 13, 14, 20]. 

Of note, occult HBV infection, is a 

challenging clinical entity recognized by two 

main characteristics; absence of HBsAg, and 

low viral DNA replication. A remarkable 

progress in the understanding of OBI has 

found characteristic molecular mutations in 

the preS/S regions [4, 8, 9, 10]. The clinical 

outcome of occult HBV transmission 

primarily depends on recipient immune 

status and the number of HBV DNA copies 

present in the blood products. Furthermore, 

the presence of donor anti-HBs antibodies 

reduces the risk of HBV infection by 

approximately five-fold. The risk of HBV 

transmission may be lower in endemic areas 

than in non-endemic areas, because most 

recipients have already been exposed to HBV 

[5, 7]. Another fascinating result was the 

presence of a relatively high rate of occult 

HBV infection among blood donors (4.67%). 

In a previous study among HBsAg negative 

donors, the anti-HBc IgM, and HBV-DNA 

positivity rate were 3.4%, and 3.9% 

respectively, incriminated occult HBV 

infection contributed, at least in part, for the 

perpetuation of HBV infection in our 

community [21].  

Consequently, our results in this regard are 

in agreement with comparable studies 

conducted worldwide affirming the value of 

maintaining anti-HBc Ab for the detection of 

low-level HBV DNA-positive donors [1, 5, 6, 

14]. Thus after 3 years of implementing the 

anti-HBc Abs test in the screening of blood 

units, we are now fully assured that it was a 

right decision. Actually, these successes 

encourage us to release a new 

recommendation that is the necessity to add 

a molecular method for detection of HBV 

DNA to maximize the blood safety. 

Undoubtedly, these sensitive molecular 

techniques were approved its efficacy in 

reducing the residual risk of transfusion-

transmitted HBV infection [11, 12, 22, 23].  

References 

1. Bhatti FA, Ullah Z, Salamat N, Ayub M, 

Ghani E (2007) Anti-hepatits B core 

antigen testing, viral markers, and occult 

hepatitis B virus infection in Pakistani 

blood donors: implications for transfusion 

practice. Transfusion, 47(1):74-9. 

2. Lieshout-Krikke RW, Van Kraaij Mg, 

Danovic F, Zaaijer HL (2016)  Rare 

transmission of hepatitis B virus by Dutch 

donors with occult infection. Transfusion, 

56(3):691-8. 

3. Makvandi, M (2016) Update on occult 

hepatitis B virus infection. World J. 

Gastroenterol., 22 (39):8720-34. 

4. Allain JP (2004) Occult hepatitis B virus 

infection: implications in transfusion. Vox. 

Sang., 86(2):83-91. 

5. Seo DH, Whang DH, Song EY, Han KS 

(2015) Occult hepatitis B virus infection 

and blood transfusion. World J. Hepatol., 

7(3):600-6. 

6. Said ZN,  Sayed MH, Salama II, Aboel-

Magd EK, Mahmoud MH, Setouhy ME, 

Mouftah F, Azzab MB, Goubran H, Bassili 

A, Esmat GE (2013) Occult hepatitis B 

virus infection among Egyptian blood 

donors. World J. Hepatol., 5(2):64-73 

7. Seed CR, Kiely P (2013) A method for 

estimating the residual risk of transfusion-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhatti%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ullah%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salamat%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayub%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghani%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17207233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lieshout-Krikke%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=26559665
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Kraaij%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=26559665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Danovic%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26559665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Makvandi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27818588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seo%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=25848484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Whang%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=25848484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20EY%5BAuthor%5D&cauthor=true&cauthor_uid=25848484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=25848484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Said%20ZN%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sayed%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salama%20II%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aboel-Magd%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aboel-Magd%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmoud%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Setouhy%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mouftah%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azzab%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goubran%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bassili%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bassili%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Esmat%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=23646231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seed%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=23802710
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiely%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23802710


Hadeel M. Fayyadh et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |561-564 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                         564  
                                                                                                                                 

transmitted HBV infection associated with 

occult hepatitis B virus infection in a 

donor population without universal anti-

HBc screening. Vox Sang., 105(4):290-8. 

8. Besharat S, Katoonizadeh A, Moradi A 

(2014) Potential mutations associated with 

occult hepatitis B virus status. Hepat. 

Mon., 14(5):e15275.  

9. Kim H, Lee SA, Kim DW, Lee SH, Kim BJ 

(2013) Naturally occurring mutations in 

large surface genes related to occult 

infection of hepatitis B virus genotype C. 

Plos One, 8(1):e54486.  

10. Kim H, Kim BJ (2015) Association of 

preS/S Mutations with Occult Hepatitis B 

Virus (HBV) Infection in South Korea: 

Transmission Potential of Distinct Occult 

HBV Variants. Int. J. Mol. Sci., 

16(6):13595-609.  

11. Kuhns MC, Busch MP (2006) New 

strategies for blood donor screening for 

hepatitis B virus: nucleic acid testing 

versus immunoassay methods. Mol. Diagn. 

Ther., 10(2):77-91. 

12. Stramer SL, Notari EP, Krysztof DE, Dodd 

RY (2013) Hepatitis B virus testing by 

minipool nucleic acid testing: does it 

improve blood safety? Transfusion, 53(10 

Pt 2):2449-58.  

13. Roth WK, Weber M, Petersen D, Drosten 

C, Buhr S, Sireis W, Weichert W, Hedges 

D,  Seifried E (2002) NAT for HBV and 

anti-HBc testing increase blood safety. 

Transfusion, 42(7):869-75. 

14. Stramer SL, Zou S, Notari EP, Foster GA, 

Krysztof DE, Musavi F, Dodd RY (2012) 

Blood donation screening for hepatitis B 

virus markers in the era of nucleic acid 

testing: are all tests of value? Transfusion, 

52(2):440-6.  

15. Taira R, Satake M, Momose S, Hino S, 

Suzuki Y, Murokawa H, Uchida S, 

Tadokoro K(2013) Residual risk of 

transfusion-transmitted hepatitis B virus 

(HBV) infection caused by blood 

components derived from donors with 

occult HBV infection in Japan. 

Transfusion, 53(7):1393-404.  

16. Esposito A, Sabia C, Iannone C, Nicoletti 

GF, Sommese L, Napoli C (2017) Occult 

Hepatitis Infection in Transfusion 

Medicine: Screening Policy and 

Assessment of Current Use of Anti-HBc 

Testing. Transfus. Med. Hemother., 

44(4):263-72.  

17. Al-Rubaye A, Tariq Z, Alrubaiy, L (2016) 

Prevalence of hepatitis B seromarkers and 

hepatitis C antibodies in blood donors in 

Basra, Iraq. BMJ Open Gastroenterol., 

3(1):e000067. 

18. Al-Taie WS, Ali EA, Hasan ASH, Noaman 

NG, Al-Jobori FA, Hithaf NF, Hafit A, 

Mahmood Z (2014) Seroepidemiology of 

hepatitis B and hepatitis C virus infections 

in Diyala province: A population based 

survey. Int. J. Curr. Microbiol. Appl. Sci., 

3(12): 449-60. 

19. O'Brien SF, Fearon MA, Yi QL Fan, W 

Scalia, V Muntz, IR Vamvakas EC (2007) 

Hepatitis B virus DNA-positive, hepatitis 

B surface antigen-negative blood 

donations intercepted by anti-hepatitis B 

core antigen testing: the Canadian Blood 

Services experience. Transfusion, 

47(10):1809-15. 

20. Satake M, Taira R, Yugi H, Hino S, 

Kanemitsu K, Ikeda H, Tadokoro K (2007) 

Infectivity of blood components with low 

hepatitis B virus DNA levels identified in 

a lookback program. Transfusion, 

47(7):1197-205. 

21. Hasan SH, Abdulrazak (2012) Prevalence 

of Antibodies to Hepatitis B Virus 

Antigens and Occult Hepatitis B Virus 

Infection in Blood Donors. D.J.M., 3(1):57-

61 

22. Busch MP (2004) Should HBV DNA NAT 

replaces HBsAg and/or anti-HBc screening 

of blood donors? Transfus. Clin. Biol., 

11(1):26-32. 

23. Snyder EL, Stramer SL, Benjamin RJ 

(2017) The safety of blood supply- Time to 

raise the bar. N. Engl. J. Med., 372(2): 

1882-5. 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Besharat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24829588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katoonizadeh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24829588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moradi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24829588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23349904
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=23349904
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=23349904
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=23349904
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=23349904
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26084041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=26084041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuhns%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=16669606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Busch%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=16669606
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stramer%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=23607261
https://www.ncbi.nlm.nih.gov/pubmed/?term=Notari%20EP%5BAuthor%5D&cauthor=true&cauthor_uid=23607261
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krysztof%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=23607261
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dodd%20RY%5BAuthor%5D&cauthor=true&cauthor_uid=23607261
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dodd%20RY%5BAuthor%5D&cauthor=true&cauthor_uid=23607261
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roth%20WK%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weber%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drosten%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drosten%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buhr%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sireis%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weichert%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hedges%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hedges%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seifried%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12375659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stramer%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zou%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
https://www.ncbi.nlm.nih.gov/pubmed/?term=Notari%20EP%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
https://www.ncbi.nlm.nih.gov/pubmed/?term=Foster%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krysztof%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
https://www.ncbi.nlm.nih.gov/pubmed/?term=Musavi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dodd%20RY%5BAuthor%5D&cauthor=true&cauthor_uid=21810101
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taira%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Satake%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Momose%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suzuki%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murokawa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uchida%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tadokoro%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23033944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Esposito%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28924431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iannone%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28924431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicoletti%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=28924431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicoletti%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=28924431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sommese%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28924431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Rubaye%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26966550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tariq%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26966550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alrubaiy%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26966550
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Brien%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=17880605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fearon%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17880605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yi%20QL%5BAuthor%5D&cauthor=true&cauthor_uid=17880605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17880605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scalia%20V%5BAuthor%5D&cauthor=true&cauthor_uid=17880605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muntz%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=17880605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vamvakas%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=17880605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Satake%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17581154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taira%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17581154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yugi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17581154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17581154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanemitsu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17581154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ikeda%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17581154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tadokoro%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17581154

