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Abstract

Introduction:

Hepatitis delta virus (HDV) is a pathogen that
causes hepatitis and is transmitted
percutaneously or sexually through contact
with infected blood or blood products. It is an
RNA virus encoding one single protein. The
viral RNA is packed in envelope constructed by
hepatitis B surface antigens (HBsAg), so the
infection pathways include coinfection with
Hepatitis B virus (HBV) or superinfection of
HBV carriers. The second pathway would
cause high risk of chronic liver disease (70-
80%) progressing to cirrhosis. Moreover, HDV
infection causes 10 times higher fulminant
hepatitis rate than other viruses. About 5% of
HBV positive patient are expected to be HDV
carriers; 15-20 million people have exposure
to HDV. The highest prevalence is in certain
parts of Africa, eastern Turkey, South America,
Romania, Russia and in the Mediterranean
region. Notably, Taiwan is also listed in the
prevalence regions. There is still no anti-viral
treatment or vaccine against HDV, the
epidemiological control relied on prevention.
Although HBV vaccine can prevent the co-
infection, it cannot protect HBV carriers from
HDV infection. Therefore, an effective HDV
detection method is required.

Methods:

We produced and purified recombinant HDV
Antigen, and use this to detect anti-HDV by
direct-sandwich immunoassay. The cut-off
value was decided by using 108 HBsAg nagtive
serosamples. We then used ACCURUN® 127
Anti-Hepatitis Delta Positive Control (Seracare)
to verify the analytical sensitivity. Also, 23

positive and 67 negative serosamples were
used to test this HDV total Ab ELISA Kkit.

Results:

Our kit adopts the "direct sandwich principle"
as the basis for the assay to detect antibodies
to Hepatitis D virus (anti-HDV). It is an enzyme
immunoassay kit that uses recombinant HDV
antigen for the detection of Antibody to
Hepatitis D virus (anti-HDV) in human serum
or plasma. The antigen constitute the solid
phase antigenic absorbent. When human
serum or plasma is added to the well, the HDV
antigens and Anti-HDV will form complexes on
the wells if Anti-HDV is present in the
specimen. The wells are washed to remove
the unbound materials. The diluted HDV
AgeHRPO Conjugate is added to the well and
results in the formation of (HDV Ag) e (Anti-
HDV) e (HDV AgeHRPO) complex. After
washing out the unbound conjugate, TMB
substrate solution is added for color
development. The intensity of color
development is proportional to the amount of
antibodies present in the specimen. The
analytical sensitivity assay showed that the
detection limit of our assay could was 10240-
fold diluted ACCURUN® 127 Anti-Hepatitis
Delta Positive Control. Furthermore, the
results of serosamples showed a 95.7%
positive percentage value (PPV).

Conclusion:

Our HDV total Ab ELISA kit is a potential
detection tool to provide a wuseful HDV
infection screening choice.
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Figure 1. Reaction procedure and principle of GB HDV total Ab.

1a) Plate (HDV Antigens) + Specimen (containing Anti-HDV) - plate (HDV
Antigen) ¢ Anti-HDV

Sample loading and incubation in 37°C for 30-60 minutes.

This direct sandwich ELISA allows detection of both IgG and IgM, as well as
other subtypes of Ab.

1b) Plate (HDV Antigen) ¢ Anti-HDV + HDV Ag * HRPO - Plate (HDV
Antigen) ¢ Anti-HDV « HDV Ag * HRPO complex

Detection Ag conjugate adding and incubation in 37°C for 30 minutes.
Detection Ag conjugate react with Ab in sample.

1c) Plate (HDV Antigen) ¢ Anti-HDV < HDV Ag * HRPO complex + TMB
Solution - light blue to blue color

TMB adding and incubation in 37°C for 15 minutes.
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Figure 2. Cut-off value determination.
One hundred and eight HBSAg- serum samples were tested. The standard

deviation of OD values were calculated to determine the cut-off value.
Cut-off value = NC+3SD= NC+0.015
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Table 1. Analytical sensitivity.
Accurun#127 were serial diluted and
tested by GB HDV Total Ab (1a).
Comparing with the results of Kit D (1b),
our kit shown a greater sensitivity.

la GB HDV Total Ab
(GB)
Accurun#127 oD | O/
value
CTRL(-) | 0.012 :
10X 1.532 56.7
20X 1.496 55.4
40X 1.494 55.3
30X 1.261 46.7
160X 1.026 38.0

320X 0.666 24.7

640X 0.390 14.4
1280X 0.203 7.5
2560X 0.118 4.4
5120X 0.049 1.8
10240X 0.028 1.0
20480X 0.019 0.7
40960X 0.013 0.5
81920X 0.012 0.5
163840X 0.012 0.4
327680X 0.015 0.6

1b HDV Ab (Kit D)"
Accurun#127. oD | C9S
value
CTRL(-) | 2.484 :
1X 0171 = 3.0
2X 0187 | 27
4X 0230 | 22
8X 0298 | 17
16X 0417 | 1.2
32X 0514 | 1.0
64X 0717 | 07
128X 1.063 | 05

"Results of Kit D were from its instruction manual.

Table 2. Comparison of Kit W and GB
HDV total Ab. The PPV of GB HDV total
Ab was higher than that of Kit W.

. GB HDV total
Kit W Ab

8.70% 95.70%

PPV (2/23) (22/23)
100% 100%

NPV 67167) (67/67)
. Competitive Dlrec_:t

Principle 1 ISA sandwich
ELISA

Table 3. Quick understanding of GB HDV

total Ab.

Srinciole Direct sandwich ELISA

P Detect total Anti-HDV

Reaction time 75-105 min

Incul_aa_ltlon 37°C

condition

Reader 450/650 nm or 450 nm
Sample

quantity 50-100 pl

Conclusions

B We developed a HDV total Ab
ELISA kit that is able to detect
both IgG and IgM Ab in a short
time (reaction time <2 hrs).

B The analytical sensitivity was
shown to be greater than Kit D.

B In the test of 90 clinical
serosamples, our kit shown a PPV
of 95.7%, which was higher than
PPV of Kit W.

B GB HDV total Ab is a potential
detection tool to provide a useful
HDV infection screening choice.
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