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Background and Objectives 
Introduction of NAT into blood screening reduced the residual risk for transfusion transmitted HCV and HIV infections to a  
closed to zero risk. In contrast the risk for HBV is at least one log phase higher. Especially chronic HBV carriers may escape  
routine blood screening because of viral load below the mini-pool NAT detection limit and undetectable HBsAg. To close 
the diagnostic gap anti-HBc was introduced into blood donors screening in February 2006 and is mandatory in Germany 
since October 2006. 

Study Design and Methods 
To comply with legal requirements Anti-HBc repeat reactive samples were additionally tested for anti-HBs and 
HBV ID-NAT (sensitivity <12 IU/mL). Products of all anti-HBc repeat reactive first-time donors were discarded. 
Cellular components of anti-HBc repeat reactive multiple-time donors are discarded if Anti-HBs titer is <100 IU/l. 
Plasma of anti-HBc positive, ID-NAT negative and anti-HBs positive donors is used as source plasma. Look-back 
investigations are indicated for ID-NAT positive multiple-time donors or donors with apparent seroconversion.  
 
Results
More than 1 million donations from 5 different geographic areas were screened for Anti-HBc. Prevalence of anti-HBc in 
first time donors demonstrated regional differences between eastern and western parts of Germany as well as between 
urban and rural regions. Because Anti-HBc repeat reactive multiple time donors with anti-HBs titers <100 IU/l were 
rejected from donation the prevalence in our blood donor population was reduced from 1.8% to 0.3% in high prevalence 
regions. 
The incidence was extremely low at 0.003%. In total 14 donors (8 multiple time donors and 6 first time donors) were HBV DNA 
positive with virus load in a range between 1 to 30 IU/mL. Look back examination did not confirm a HBV transmission. Cost 
calculation for Anti-HBc-testing per QALY gained if every infectious blood product would cause an infection yielded 687,869€.  
 
Conclusion
Implementation of Anti-HBc into blood donor screening causes a loss of 1.8% of blood donors in high prevalence regions. 
Although more than 27,000 donations were screened by ID-NAT and 14 HBV DNA positive donors were identified no 
transfusion transmitted infection was identified. Therefore the cost per QALY gained is high but comparable to other NAT 
screening methods (e. g. HIV-1 NAT or HCV NAT). Unless pathogen inactivation methods for all blood products especially 
for red cells are available the decision-makers in the health care system have to define the maximal acceptable cost-
benefit relation as well as the level and goal of their blood product safety procedures.
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Background
Screening for the hepatitis B virus (HBV) using HBsAg screen assays excludes most potentially infectious units, but the 
risk from units that contain HBV DNA without detectable HBsAg remains. Many countries have not introduced testing 
for antibody to hepatitis B core (anti-HBc) antigen to intercept such units, because of uncertainty about the benefit from 
the test. 

Aims
We studied the benefit of introducing anti-HBc testing for intercepting potentially infectious donations missed by HBsAg 
testing, in a previously unscreened donor population and in a low-prevalence country. 

Methods
Anti-HBc screening of all donations was implemented in Canada in April, 2005. Anti-HBc repeat reactive/HBsAg negative 
donations were further tested using two supplemental assays: antibody to hepatitis B surface antigen (anti-HBs) and 
HBV-DNA. The proportion of potentially infectious donations intercepted by anti-HBc over the initial 18 months of testing 
was calculated based on three assumptions relating infectivity of HBV-DNA-positive units to anti-HBs levels: that all 
such units, or only units with anti-HBs less than or equal to 100 mIU/mL, or only units without detectable anti-HBs were 
potentially infectious. Lookback to assess the HBV status of all recipients of DNA-positive donations was conducted. 

Results
Of 480,971 donors, 5,431 (1.13%) were repeat reactive for anti-HBc, with 29 (0.53%) being HBV-DNA positive and  
HBsAg negative. The proportion of potentially infectious donations intercepted by anti-HBc testing was 1 in 17,000 (95% 
CI, 1 in 13,000 to 1 in 24,000) if all HBV-DNA-positive donations were infectious, 1 in 26,000 (1 in 18,000 to 1 in 38,000) if  
infectivity was limited to donations with less than or equal to 100 mIU/mL anti-HBs, and 1 in 63,000 (1 in 39,000 to 1 
in 118,000) if only donations with undetectable anti-HBs were infectious. For 279 components in the lookback study,  
6 recipients were anti-HBc positive in association with 4 donors, 3 of whom had anti-HBs greater than 100 mIU/mL, and 
1 had 61 mIU/mL. 

Conclusions
Implementation of anti-HBc reduced the risk of transfusing potentially infectious units by at least as much as had been 
expected based on the literature. The lookback did not provide any conclusive evidence of transfusion transmission from 
HBV-DNA-positive/anti-HBc-positive/HBsAg-negative donors.




