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Sero-prevalence and Genotype Distribution of HDV Among HBsAg-Positive Pregnant Women in

Siem Reap, Cambodia: Development and Evaluation of an In-house Direct ELISA method.
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BRIFFXATUAIRA (HBV) FitRREEDSEH 5%N D BFAVAILZ (HDV) ICRERELTWR EEN
Bh. ZDEEMERIETDBES HMICH > TULWERL, WHO guidelines for the prevention, diagnosis, care and
treatment for people with chronic Hepatitis infection, (WHO 20241) states that [C & L) /X T D HBV ek
HICHDV RV V-V TBREZTS L ZHRELTE D, HBV BREMR THZ 7 I T - 77U Atk
TOREBEERICIF. KDZETEBEDREEDHEILIN KD SN B,

AR TIE. HDV JiiEkZ#&RE I % 26D In-House Direct ELISA ;EDRFZ H A oo

Y N7y 7D HBsAg GMEEIE 67 ADRFMFZAWT HDV filAZAIE L. mIROBAEHREICEL D
AIERRELRT D & TEMEZIMU 2o

ZFOHER, MIROAEAEZRE L UIEE D In-House Direct ELISA SZFDRER L OFEEIF. Fh2
11.50.0% % £ 1 95.4% T3 > fco In-House Direct ELISA J&IC &K > T 4 #&1{K (4/67. 5.97%. 95%CI : 1.65-
14.59) THDV HifEM R ENrce 2D 55 2 RIETIE HDVRNA BIETH O, WInd HDV ExFE 1
THDIENAESI NI

KIAEICE WTHF U o In-House Direct ELISA J&I&. TAR®D ELISA F v b & B U TRANDAFLP
TWREZRAWTED., FRITZBREEHARBRFEDIENS. HBV @REMX TH27IF - 7T7UN
HIRICE T 5 HDV FIIARBEDE RICEE TE S AREENH %,

B, KX TIETAWZRIERD HDV D1 )L AENN Db > o 2 EDHDV AR BRE IR E L - Al B
HENHD, EVAIAEDREICLZERBEZTFEL TWD,

A. FFEEW Hepatitis D Virus (HDV) infection among individuals

Hepatitis Delta infecti ouslv k th already infected with Hepatitis B Virus surface antigen
cpatitis Uelta 1hiection previously Known as the (HBsAg) has significant clinical implications,

Orphan Disease because it was widely neglected due to . . T
. . . ; " particularly during pregnancy3. Cambodia, like many
its rarity and little awareness is caused by the Hepatitis : . .
; . C o ) low resourced settings lacks information on the
delta virus (HDV); a 1.7kb virus which is a defective . . . . .
. fthe Hepatitis B virus (HBV)2 Th ist f prevalence of anti-HDV in spite of its high HBV
virus otthe Hepatitis B virus - Lhecoexistence o prevalence. This is due to the inaccessibility of cheap
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accurate testing*. This study presents a unique context
where 67 Cambodian pregnant women positive for
HBsAg were assessed for the prevalence of anti-HDV.
The research not only outlines the epidemiological
landscape but also introduces a novel method for anti-
HDV detection. In recognition of resource limitations
often encountered in settings like Siem Reap. , An In-
house Enzyme-Linked Immunosorbent Assay (ELISA)
was developed and meticulously evaluated for its
efficacy. This paper explores the intersection of these
critical elements—high  Anti-HDV  prevalence,
pregnancy, and the introduction of a tailored diagnostic
tool—offering insights that hold relevance for both
local healthcare contexts and broader discussions on
infectious diseases in resource-limited settings.

B. HARAE

This study is a continuum of a previous study on
mother-to-child transmission of HBV among 1565
pregnant women in Siem Reap, Cambodia in 2020.
Among the 1565 women, 67 (4.28%) tested positive for
HBsAg. This study involved the development of an In-
house direct Elisa method.

This was compared with a Commercial ELISA(My
BioSource, Inc, San Diego, USA) kit to assess its accuracy.
A 96-well microtiter plate was coated overnight with
50 pL of 500ng Recombinant HDVAg in 0.02M Tris-HCL
at 4°C. The next day, the coating antigen was removed,
and the wells blocked with 200 pL of 2% Human Serum
Albumin (HSA) in 0.02M Tris-HCL. After 1 hour of
incubation at room temperature, the plate was washed

three times with a washing buffer (8.9g NaCl, 0.05%
polysorbate 20 in 0.02M Tris-HCL) using an automatic
microplate washer.

Next, 50uL of patient samples and positive/negative
controls, diluted ten times with 5% HSA in 0.1% Tween
20 in 0.02M Tris-HCL, were added to the wells and
incubated at 37°C for 1 hour. The plate was washed
again, and 50 pL of peroxidase labelled anti-HDV IgG
horseradish peroxidase (HRP), diluted 2000 times, was
added and incubated at 37°C for 1 hour.

After further washing, 50 uL of TMB substrate was
added to each well and the plate was kept in the dark at
room temperature for 30 minutes. Readings were taken
at 450 nm after adding 50 pL of stop solution. The cut-
off for the ELISA test was determined as the mean
absorbance of the negative controls multiplied by four.
To assess the new method, all 67 samples from HBsAg
pregnant women were analyzed with both the
developed direct ELISA method test and the
commercial test. Sensitivity and specificity of the new
test was calculated by ROC curve analysis the
commercial test as the gold standard. To ascertain the
prevalence of anti-HDV we detected Anti-HDV in all 67
HBsAg-positive sera using a newly developed in-house
ELISA methods.

HDV RNA was tested among all anti-HDV positive
samples using nested polymerase chain reaction
(nested PCR). Relevant information related to HDV was
extracted from questionnaires used for the HBV study.
Refer to (Figure 1)

Pregnant women screened in the 2020 Siem

Reap Cambodia Study for HBsAg

Pregnant women positi

for HBsAg(+)

N=67 (
(Subjects for

Developed In

House Direct ELISA

Commercial Test
kit

(MyBiosource)

- Sensitivity and specificity

=  ROC Analysis

HDVRNA detection using
Nested PCR

Figure 1: Flow of study.
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C. iR

In this study the sensitivity and specificity of the Direct
In-house ELISA compared with the commercial test
were 50.0% and 95.4%, respectively (figure 2). Anti-
HDV was detected in 4(4/67) samples by the in-house
Direct ELISA method, giving a prevalence of 5.97%
(95% CI:1.65-14.59). Of the anti-HDV positive samples,
2(2/4) tested HDV RNA positive, with both samples
belonging to the HDV1 genotype with close similarities
to the west African types (figure 4).

Prevalence of HDVRNA was 2.99% (95% CI: 0.36-10.4)
among the 67 HBsAg positive pregnant women while
the Anti-HDV prevalence among all pregnant women
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was 0.26% (95% CI: 0.07-0.65). The ages pregnant
women who were anti-HDV positives ranged between
21 and 49 years old, with majority of the pregnant
women in the 25 to 29 age range (Figure 3). Among the
anti HDV pregnant women none of them had been
given blood transfusion, had surgery, or been HB
vaccinated. None of them tested positive for HCV,
syphilis, or HIV. On the other hand, both pregnant
women who tested HDVRNA positive had highest HBV
viral titers of 6.67 x 107 copies/ml and 2.94 x 104
compared to the rest who were also AntiHDV positive.
Two of these anti HDV positive them were infected with
HBV genotype C whilst the rest were unknown.

1.00

AUC=0.90

Sensitivity
True Positive

0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
1-Specificity
False Positive
Cut off 0.33
Sensitivity: 50.0%
Specificity:95.4%

Figure 2: ROC curve showing results of comparison of Developed in-house direct ELISA method and
Commercial test.

25

20

[ 1}

20-24 2529

(Age group)

.llll;

30-34

3539 240

Figure 3: Age distribution of 67 HBsAg (+) pregnant women showing distribution of four Anti-HDV positive pregnant
women; Two in the 25-29-year group and one each in the 30 - 34 and over forty-year groups.
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Figure 4: Phylogenetic tree showing Genotype of HDVRNA positive pregnant women.

D. &

Our in house developed ELISA method with a
sensitivity and specificity of 50.0% and 95.4%,
respectively was effective in detecting anti-HDV among
67 pregnant women who were HBSAg positive from
among 1565 pregnant women. With our method we
estimated the prevalence of HDV in Cambodia as 5.97%
in line with the achievement of the WHO goal of
elimination of viral hepatitis, it is imperative that more
testing should be done, in order to ascertain actual
prevalence of HDV in especially resource limited
countries®. Mass testing is only possible with the
availability of testing methods which currently are in
assemble in some low-income countries®. In house
methods like ours which are affordable can be utilized
for this, as they have been proven to be efficacious.
However, it is worth noting that the sensitivity of our
test method was low because of the limited sample size
used in evaluating its performance and the lower HDV
viral titers among the pregnant women included in our
study resulting in low AntiHDV titres.

This study was able to establish anti-HDV prevalence
for Cambodia and especially for the precious group of
pregnant women. which was nonexistence in the past.
The global prevalence of HDV is currently pegged at 5%
among HBsAg positive patients’. Thus, the prevalence
for Cambodian Pregnant women recorded in our study
was high. Which is because in comparing the
prevalence of HBV in Cambodia which is 4.28% to the
global prevalence which was 3.2%, Cambodia is
deemed to have a high prevalence of HBVS. This
explains the high HDV prevalence. The Genotype
distribution of HDV found in Cambodia confirms that
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genotype 1 is the most common genotype found
worldwide even though it was expected that as a
Southeast Asian Country the genotype could be II and
IV9. Our ever precaution should

E. &

Our newly developed in-house ELISA method is
effective in accurately detecting anti-HDV Antibodies
among HBsAg positive pregnant women. The
prevalence of Anti HDV was 5.97% and the RNA
prevalence 2.99% among pregnant women.
Additionally, the genotype 1 was genotype detected in
Cambodia. As recommended by WHO, more tests like
ours should be developed to make testing assessable to
all to reduce the burden of viral hepatitis.
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