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Background 
National surveillance of hepatitis B serology and NAT screening results (Hernández et al), showed that the HBV-DNA TMA 
yield rate (ULTRIO) in Spain was higher when applied on individual donations (ID) than on minipools (MP) of 8 donations 
(1:10,500 vs 1:39,600). A study with PROCLEIX® ULTRIO® Assay among French HBsAg positive donors also showed a higher 
sensitivity of ID-NAT than MP-NAT (98% vs 84%). 
 
Aim 
We studied the relative diagnostic sensitivity of HBsAg and HBV-DNA testing and characterised yield cases not detectable 
in either NAT or serology screening. 
 
Methods 
We determined the number of HBsAg and HBV-DNA reactive donors interdicted by serology (PRISM) and MP-NAT 
screening (ULTRIO, pools of 8) over a two-year study period (2005- 2006). HBsAg repeat reactive donors that were MP-
NAT negative were tested in ID-NAT and for other HBV serum markers. HBsAg repeat reactive donors that were also 
ID-NAT negative were considered confirmed positive if anti-HBc was reactive. HBV-NAT yield cases were confirmed by 
viral load (Q-PCR), while the S gene was sequenced for determination of the genotype and presence of immune escape 
mutations. 
 
Results 
The HBsAg prevalence was 162 in 255055 donations (0.0635%). The percentage of HBsAg positive donors with detectable 
HBV-DNA increased from 77,8% with MP-NAT to 91,2% with ID-NAT. Of 17 HBV-DNA negative carriers, 4 were anti-HBs 
reactive, 14 had HBsAg S/CO<100 and 7<10. MP-NAT identified 5 occult carriers with viral loads varying from ~50 to 
650 cps/ml (rate 1:51,000). Sequence analysis of the S region showed genotype D and multiple escape mutations in 
4 occult HBV carriers with and without detectable anti-HBs. MP-NAT identified one acute infection with a viral load of 
~100,000 cps/ml, while the PRISM S/CO was repeatedly negative (S/CO 0,63). At day 37 after the donation HBV-DNA was 
still detectable in ID, while anti-HBc and anti-HBs (>1000 IU/L) had become reactive. Sequence analysis of the S region 
showed wild type genotype D. Molecular and physico-chemical analysis of viral particles by Prof. Gerlich et al may explain 
the low HBsAg expression in the acutely infected donor. 
 
Conclusion 
Viral loads in chronic genotype D infection may be generally lower than in other HBV genotypes, which could explain 
the relatively high number of occult HBV infections and HBsAg carriers with undetectable HBV-DNA in our blood donor 
population. Highly sensitive HBV-DNA assays, whole genome analysis and viral expression studies may further elucidate 
the nature of in these occult infections.
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Background
Since introduction ID-NAT screening with the PROCLEIX® ULTRIO® Assay HBV/HCV/HIV-1 enhanced semi-automated 
system in our blood centre, 4 anti-HBc reactive donors have been identified with occult HBV infection in the period from 
June 2003 to November 2006. In repeat tests the ULTRIO and discriminatory dHBV tests were not consistently reactive in 
3 donors, and presence of HBV-DNA was confirmed with enhanced PCR protocols in 2 donors (see table). 

Donor, draw date ULTRIO®  S/CO dHBV S/CO Q-PCR 1 ml PCR 1 ml S-PCR

J, 28-4-04 1,01/0,95/0,06 0,05      

J, 10-6-04 15,03/13,57        

J, 17-6-04 7,86 0,06 neg pos neg

A, 9-8-04 6,13/0,05/15,59 8,27 neg    

A, 10-9-04 8,93/0,07 0,04/20,3 neg pos pos, S-mutant

A, 29-10-04 8,21/1,09/0,19 0,00/0,01 neg pos pos, S-mutant

B, 1-8-06 14,8/13,6/3,85 0,05      

C, 2-2-06 13,3/13,4/13,3 2,65/22,7/1,4      

Aim
To enhance recognition of low viral load HBV yield cases that can be missed by the dHBV assay (see table), we tested 
the usefulness of a test algorithm that included both repeat ULTRIO and discriminatory tests when ULTRIO was initial 
reactive.

Methods
Until October 2005 discriminatory tests were only performed when ULTRIO was repeat reactive (algorithm 1). In order to 
comply with the package insert we tested for one year another algorithm (algorithm 2) in which initial ULTRIO reactive 
donations were repeated in duplicate ULTRIO tests as well as in dHXV assays. To have enough plasma volume available 
for the repeat ULTRIO and dHBV assays clean samples were drawn from the plasma bag. 

Results
From 15 Oct 2005 to 10 Nov 2006, 25.575 donations were subjected to the 2nd algorithm. Two (0,008%) were repeat 
reactive (see table) and anti-HBc positive (see table), whereas 124 donations (0,48%) were ULTRIO non-repeatable  
reactive. Of the 124 ULTRIO non repeatable reactive donations 75 (65,5%) had S/CO values 1,0-1,99; 75 (17,7 %)  
S/CO 2,0-1,99; 18 (14,5%) S/CO 3,0-4,99; 5 (4,0%) S/CO 5,0-9,99 and 4 (3,2%) S/CO 10,0-16,0. The table shows that 2 of  
4 yield cases would not have been recognized by dHBV testing alone, whereas 3-4 were recognized by repeat ULTRIO 
and anti-HBc testing. Two of these donors were confirmed HBV-DNA positive, one of whom had a viral load of ~30 cps/
ml, enough to sequence a large part of the HBV genome. This anti-HBs negative donor was found to have the G1896A  
pre-core mutation as well as multiple amino-acid substitutions in the S region. Interestingly, a previously obtained red  
cell concentrate from this donor (Dec 2003) was found to be non infectious in a liver transplant patient. 

Conclusion
Our study shows that the specificity of ID-NAT increased from 99,52% to 99,992% by repeat ULTRIO testing, whereas 
the HBV yield recognition rate increased two-fold. The amount of mutated HBV in occult HBV carriers, identified by this 
ID-NAT algorithm, can be below the infectivity threshold in transfused blood components, even if the donor is anti-HBs 
negative. After 3-year experience with two algorithms we propose a) to perform repeat tests if ULTRIO  is initial reactive 
(2x, or 3x), b) to perform discriminatory assays on clean plasma bag samples, only if ULTRIO is repeat reactive and c)  
to release ULTRIO non repeatable reactive donations for transfusion.




