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ABSTRACT

Background: The application of nucleic acid
amplification technology (NAT) has dramatically
improved the detection of HIV-1 and HCV at earlier
stages of infection. The next anticipated NAT assay
includes testing for HBV DNA. Here we describe the
development of a Target-Capture PCR technology
based NAT assay for HBV.

Materials and Methods: A magnetic bead based
protocol was used for isolation of HBV DNA target
along with a related internal control in a single tube
from 0.5 mL plasma. Region X of the isolated target
on the beads was amplified by PCR technology. The
gualitative assay was validated for Analytical and
Clinical sensitivity, Specificity, and Reproducibility.
The quantitative assay utilizes a 12 member panel of
standards tested in triplicates in the range of 50-10°
IU/mL. A blinded panel of HBV samples by QCMD
were tested for detection and quantitation.

Results: The analytical sensitivity of the Qualitative
Target-Capture PCR HBV assay determined with WHO
HBV standard indicated >95% positivity at 15 1U/ml.
The assay detects all known genotypes, has very high
specificity and tolerates a variety of anti-coagulants,
interfering substances, and plasma from pathological
conditions. The Quantitative assay estimates HBV in
the unknowns in the range of 10%-10° IU/mL. The
QCMD BBV results indicate the detection of the
lowest copy member and also very close estimation
of 1U/mL for the A genotype.

Conclusion: Using a combination of magnetic bead
based target capture and real-time PCR amplification-
detection a rapid, sensitive, user-friendly, accurate
assay for HBV DNA detection and quantitation has
been developed.

METHODS

A magnetic bead based protocol was used for
isolation of HBV DNA target along with a related
internal control in a single tube from 0.5 mL plasma.
Region X of the isolated target on the beads was
amplified by PCR technology. The qualitative assay
was validated for Analytical and Clinical sensitivity,
Specificity, and Reproducibility. The quantitative
assay utilizes a 12 member panel of standards tested
in triplicates in the range of 50-10° IU/mL. A blinded
panel of HBV samples by QCMD were tested for
detection and quantitation.

Test Condition Copy Levels Tested Number of Replicates
Analytical Sensitivity Using
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HBV Genotypes P
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Naturally infected Specimens levels and genotypes
Speqﬂmty of .random donor . 500 individual specimens
specimens using 2 lots of negative er ot
reagents P
Number of specimens per
negative for HBV, Postive for pathogen: HCV(5),
HCV, HTLV, Rubella, HAV, HTLV(5), Rubella(5),
CMV, EBV, HSV, HIV-1, | HAV(5), CMV(5), EBV(2),
Specificity for other blood borne HIV-2 HSV(5), HIV-1(2), HIV-2(2)
pathogens n=5 for each specimen

Anticoagulant Study including
K2EDTA, K3EDTA, CPD, CPDA-1,
CP2D, ACD, PPT, Serum and Na
Heparin

Potentially interfering
substances including hemolyzed,
icteric, and lipemic samples as
well as specimens spiked with
Propionibacterium spp.,
Corynebacterium spp.,
Micrococcus spp.,
Staphylococcus aureus, and
Staphylococcus epidermidis.
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samples undergo 1,3, and 5 45, 15, and 0 IU/mL n=5
freeze-cycles prior to testing
Reproducibility Study included
testing 2 lots of reagents using 2 45 and 0 IU/mL
operators on 2 days

45, 15, and 0 IU/mL n=5

45, 15, and 0 IU/mL n=5

n=480 @ 45 IU/mL and
n=96 @ 0 IU/mL

OBJECTIVES

» Demonstrate the analytical and genotypic sensitivity of the Alternative NAT HBV Assay

» Demonstrate the Assay’s tolerance for various anticoagulants and inhibitory factors present in specimens, as

well as multiple freeze-thaws.

» Show Assay specificity against other blood borne pathogens

»  Prove reproducibility utilizing multiple lots of reagents, on multiple days and multiple technicians

»  Show efficacy of the quantitative Target-Capture PCR HBV Assay
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15 POS Positive 2.96E+03 E 40 POS Positive 1.76E+04 E
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> An Alternative NAT HBV assay has been validated using an exhaustive 2750 test protocol, and meets > The Alternate Assay is being used as a supplemental test to confirm samples positive by the Procleix®
the criterion for sensitivity, specificity and reproducibility dHBV assay. The testing of TMA positive HBV samples will be performed at the Bayer Reference Testing
_ o _ Laboratory
> Using the WHO HBV Standard as a sensitivity panel, the Alternative NAT HBV Assay detected 100% at
45 1U/mL and 99% at 15 1U/mL > The Quantitative Target-Capture PCR HBV Assay has been successfully validated against the QCMD panel
and is currently in use to support Procleix® Ultrio™ Assay and Procleix® TIGRIS® System clinical trials




