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Background

Hepatitis Delta Virus (HDV) infection occurs as co-infection with
Hepatitis B Virus (HBV) causing most severe liver diseases including
hepatocellular carcinoma. 240 million people worldwide are
chronically infected with HBV, at least 10 million of those are co-
infected with HDV. Accordingly, the WHO classified HDV as a
Group 1 carcinogen to humans. Guidelines propose that each HBV-
infected patient should be tested for anti-HDV antibodies to confirm
or exclude a possible HDV co-infection. Currently, however, only a
small fraction of HBV patients is being tested for HDV markers, most
probably due to unawareness of physicians and complex and costly
test assays. In light of the availability of the novel HDV-specific
treatment (Bulevirtide/Hepcludex), fast and reliable diagnostics to
detect HDV infection (including reflex testing) will be an important step
to identify patients that require treatment.
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Figure 1:

Test strips were loaded with HDV-positive patient serum (HDV+, undil.) and
with dilutions of it (HDV+, 1:10 and 1:100) or an HDV-negative serum (HDV-).
A positive test result is shown by the appearance of a second red line (test/
anti-HDV) below the control line (control). Image was taken 10 min after
incubation.
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Technology

Chronic HDV infection represents the most severe form of chronic viral hepatitis. The detection of
anti-HDV antibodies directed against the Hepatitis Delta Antigen (HDAQ) represents the initial step
in diagnosis of HDV infection. Current assays for anti-HDV determination rely on manual ELISAs
that are time consuming, expensive and require laboratory equipment and trained staff. Using
multiple sequence alignments, the inventors designed and optimized a pan-genotypic consensus
sequence of HDAg and produced the corresponding antigen recombinantly. In addition to its
potential application in ELISA, a lateral flow assay (LFA)-based rapid pan-genotypic test for anti-
HDV antibodies was developed, enabling fast and reliable detection of infection with all eight HDV
genotypes (Lempp et al., 2021). Application of serum containing anti-HDV antibodies to the test
strips leads to a visible positive test result already after 10 min of incubation. Positive signals can
still be observed when the sera are diluted more than 100-fold, proofing high sensitivity of the assay
(Figure 1).

The test has been successfully validated using sera of HBV/HDV co-infected patients, including
those infected with all 8 genotypes of HDV. Furthermore, it has been validated in various settings,
such as low- and middle-income countries (Roggenbach et al., 2021; Simbo et al., 2026). Protocols
for large-scale manufacturing of the antigen have been established at a CRO which has been
contracted for production. Multiplexing the test strip with HBsAg-specific antibodies can enable
simultaneous detection of HBV and HDV infection on the same strip.

In addition, the antigen has been validated in ELISA-based assays, in which it also demonstrates
excellent performance. It is capable of detecting anti-HDV from all genotypes with very high
sensitivity and specificity. The reproducible recombinant production makes it well suited for
incorporation into automated diagnostic platforms, representing an opportunity to expand
diagnostic capabilities for a clinically important disease which remains underdiagnosed even in
high-income countries.

Benefits
e Detection of all 8 HDV genotypes with high sensitivity
e [Fast and easy to use lateral flow assay (LFA)
e Multiplexing possible for simultaneous detection of HDV and HBV using LFA
e Recombinant HDAg suitable for manual ELISA as well as automated platforms
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