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Abstract This article identifies the relationship of quantitative HBsAg with the viral load of HDV to monitor disease
dynamics. Thirty patients with mixed HBV and HDV infection were examined. HDV RNA viral load was associated with
serum HBsAg levels. The results of the study suggest that the level of HBsAg in the blood can be used to dynamically
monitor the disease and assess the progression of the disease in patients with chronic hepatitis B + D with an undetectable
DNA level. The viral load of HDV RNA is associated with serum HBsAg levels. Quantification of HBsAg in the blood can

have important diagnostic and prognostic value.
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1. Introduction

Hepatitis B virus (HBV) is a major public health problem.
About 400 million people worldwide were chronically
infected with HBV [1]. Some people infected with hepatitis
B virus develop a chronic liver disease that can lead to liver
cirrhosis (LC) or hepatocellular carcinoma (HCC) [2].
Hepatitis B serum surface antigen (HBsSAg) is a reliable
biomarker of viral hepatitis B. HBSAg can be detected in the
patient's blood serum within one week after infection with
hepatitis B. Therefore, HBsAg can serve as a serological
marker for HBV infection [3]. Relevant studies have shown
that serum HBV DNA loading positively correlates with
HBsAg levels, and serum HBsAg can reflect the degree of
viral activity, as well as virus replication and the degree of
disease progression [4]. An innovation in the definition of
HBV markers was development in the early 2000s. Abbott
Laboratories (USA) standardized chemiluminescent test that
measures the amount of HBsAg in international units. A little
later, a similar test was developed by the Swiss company
Roche Diagnostics [5]. Over the past few years, several
studies have been published on the diagnostic value of
determining levels of HBsAg in the blood - a simple and
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inexpensive technique, and therefore a number of works
have appeared on the relationship between the level of HBV
viremia and the concentration of HBsAg in the blood. It was
initially shown that the quantitative serum HBsAg content is
significantly higher in patients with HBeAg (+) HBV
compared with anti-HBe-positive chronic carriers of HBV
infection [5]. Differences in the content of HBsSAg in acute
and chronic HBV infection [6]. Part of the studies on the
determination of HBsAg in the blood showed a positive
correlation between the level of HBV viremia and the
concentration of HBsAg [7,8]. However, a study by M.C.
Kuhns et al. showed a weak correlation (r = 0.33) [9]. A
recent association has been found between serum HBsAg
concentrations and HBV DNA levels in patients with
hepatitis B. Serum HBsAg concentrations have been linked
to HBV. Other authors believe that it is not possible to use
HBsAg concentrations to monitor HBV replication [10].
Study Results Zhu H.Y. and Zhang X.S. showed that serum
HBsAg levels gradually increase with an increase in HBV
DNA load in patients with HBV with statistical significance
(P<0.05), which indicates that serum HBsAg levels are
associated with HBV DNA load. Other authors came to the
same conclusion, suggesting that serum levels of HBsAg
might reflect viral activity [11]. Studies in various countries
have shown a wide range of quantitative characteristics of
HBsAg in patients with chronic HBV infection during
natural development. At present, the role of quantitative
determination of HBsAg in the prognosis of viral hepatitis B
diseases with a delta agent has not been studied.


http://creativecommons.org/licenses/by/4.0/

356 Abdukadirova M. A. et al.:

Relationship Between Viral Load of HDV RNA and

Serum Level of HBsAg in Patients with Chronic Hepatitis B with Delta Agent

In the present study, a correlation was made between the
load of HBV DNA and serum HBsAg levels in an attempt to
improve the diagnosis and prognosis of the disease.

Objective: To determine the association of quantitative
HBsAg with the viral load of HDV for monitoring and
prognosis of the disease.

2. Materials and Methods

Serum samples of 30 patients with mixed HBV and HDV
infection were examined and taken at the Virology Research
Institute of the Ministry of Health of the Republic of
Uzbekistan, of which there were 15 patients with chronic
hepatitis B + D, with an age range of 26 to 45 years (average
age - 35.0 = 1.5 years) with cirrhosis of the liver HDV
etiology of 15 patients aged 28 to 60 years (mean age - 38.2 =
1.8 years). There were 13 men (43.3%), 17 women (56.7%).
All patients met the diagnostic criteria for chronic hepatitis
and LC. In the present study, no patients received antiviral
therapy.

An etiological diagnosis was made based on the results
of an enzyme-linked immunosorbent assay (ELISA). The
diagnostic kits DS Nizhny Novgorod were used as test
systems to detect antibodies to viral hepatitis B, C, D in
blood serum.

Quantitative determination of serum HBsAg was carried
out by enzyme-linked immunosorbent assay using test
systems "VECTOR-BEST" (Novosibirsk).

Molecular genetic studies included blood PCR to detect
HBYV DNA and AmpliSens HDV RNA AmpliSens HBV-FL
and HDV-FL (Russia).

Statistical processing of the results was carried out by the
method of V.l. Oyvina (1960) and V.G. Genes (1964). To
assess the statistical significance of differences between
comparable average values, the correctness or inaccuracy
of the answer was determined by the Student criterion (t).
The significance level of this response (P) was determined
by the student distribution table (P-confidence coefficient).
Differences were considered significant at P <0.05. A
correlation analysis of the relationship between the
quantitative indicators of HBsAg and the level of HDV RNA
was performed by the Pearson method.

3. Results of the Study

In this study, HDV and serum HBsAg RNA levels were
determined in patients with chronic HBV + HDV infection to
analyze the correlation between different HBV DNA scores,
HDV viral load, and HBsAg levels.

The data obtained show that in chronic HBV+HDV
infection with an undetectable level of HBV DNA in the
blood, quantitative HBsAg values averaged 1.9 +0.56 1U /
ml. With HBV DNA positive chronic viral hepatitis B with a
delta agent, the quantitative indicators of HBsAg were 4.3 +
0.62 1U / ml (P <0.05).

No significant changes were found in the quantitative
indicators of HBsAg with HBV DNA positive and HBV
DNA with negative HDV LC (P>0.05). These data clearly
demonstrate that in chronic hepatitis B with a delta agent,
quantitative serum HBsAg values were directly dependent
on the level of HBV DNA and did not differ in patients with
LC (P>0.05).

In patients with chronic hepatitis B+D and cirrhosis of the
liver, the indicators of quantitative determination of HBsAg
were studied at different viral loads of HDV RNA. Indicators
of RNA HDV were conventionally divided into low,
medium and high. Low viral load included 10°~10° copies of
HDV RNA / ml, medium — 10*-10° copies of HDV RNA /
ml, high — 10°~10" copies of HDV RNA / ml.

Table 1. Quantitative indicators of HBsAg with different viral load HDV
RNA

HBsAg Level
HDV RNA - — - - - -
(copies/ml) Chronic hepatitis B with Clrrhos!s of the liver
delta agent (n=15) HDV etiology (n=15)
Low 1,37
Average 2,79 2,54
High 3,68 3,30

From the data in table 1, it is seen that the quantitative
indicators of HBsAg increased with increasing viral load. At
low viral load, the amount of HBsAg was 1.37 1U / ml,
medium - 2.79 1U / ml and high - 3.68 1U / ml. Thus,
evaluating all of the above, it can be concluded that there is a
relationship between the viral load of HDV RNA and the
amount of serum HBsAg.

The correlation between the viral load and the level of
serum HBsAg was determined. At low and medium levels of
HDV RNA in patients with chronic hepatitis B+D, a direct
average correlation was observed (r = 0.59, respectively, r =
0.39), with a high viral load of HDV RNA, an inverse
correlation was observed (r = -0.64) viral load with
quantitative indicators of HBSAg. In liver cirrhosis of HDV
etiology, the average viral load indices had a direct weak
correlation with serum HBsAg indices. At high viral load, an
inverse weak correlation was observed.

4. Discussion

Hepatitis B DNA is the most commonly used marker of
therapeutic efficacy when monitoring patients chronically
infected with hepatitis B. Serum HBsAg levels in patients
with HBV can significantly monitor HBV DNA [12,13]. The
availability of commercial quantitative assays has rekindled
interest in quantitative serum HBsAg as a biomarker for
predicting [14] and treating HBV and has stratified the risk
of disease progression by predicting treatment responses,
mainly in patients receiving PEGIFN therapy [15]. However,
objective indicators are still not available for dynamic
disease monitoring of patients with undetectable levels of
HBV DNA. Currently, the quantification of serum HBsAg
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levels in patients with chronic hepatitis B has been widely
reported [16]. In the present study, a correlation analysis was
performed between HBV DNA loading and serum HBsAg
levels in an attempt to improve the assessment of progression
of HBV. The results of our study show that there is a
relationship between the viral load of HDV RNA and
quantitative indicators of HBsAg. To monitor the dynamics
of the disease, you can use the level of serum HBsAg, instead
of quantitative indicators of HBV DNA.

The results of our study show that there is a relationship
between the viral load of HDV RNA and quantitative
indicators of HBsAg. To monitor the dynamics of the disease,
you can use the level of serum HBsAg, instead of
quantitative indicators of HBV DNA. Quantification of
HBsAg is much cheaper than the determination of DNA and
RNA by PCR. A combination of HBV load assessment,
process activity, and serum HBsAg levels can determine the
state of infection.

5. Conclusions

Blood HBsAg levels can be used to dynamically monitor
the disease and assess disease progression in patients with
chronic hepatitis B+D with an undetectable DNA level.

The viral load of HDV RNA is associated with serum
HBsAg levels.

Quantification of HBsAg in the blood can have important
diagnostic and prognostic value.

REFERENCES
[1] Maini M.K., Peppa D. NK cells: a double-edged sword in
chronic hepatitis B virus infection. Front Immunol.: 2013;
(March): 4. Available from: http://www.ncbi.nIm.nih.gov/p
mc/ articles/PMC3585438.

[2] McMahon B.J. The natural history of chronic hepatitis B virus
infection. Semin Liver Dis 2004; 24(1)-P.17-21.

Li M.H, Hu L.P, Zhan G. L., Lu Y., Shen G., Wu S.L., Chan
GM., Mu CQ. Wu Y.Zet al, 2015 Effcacy of
pegylated-interferon alpha-2a treatment in patients with
HBeAg-positive chronic hepatitis B and partial viral response
to nucleoside analogue therapy. Zhonghua Gan Zang Bing Za
Zhi, 23, 826-831.

(3]

[4] Coskun B.D., Altinkaya E., Sevinc E., Ozen M., Karaman H.,
Karaman A., Poyrazoglu O., 2015, The diagnostic value of a

globulin/platelet model for evaluating liver fbrosis in chronic

(5]

(6]

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

357

hepatitis B patients. Rev Esp. Enferm Dig; 107, 740-744.

Deguchi M., Yamashita N., Kagita M. et al., 2004,
Quantitation of hepatitis B surface antigen by an automated
chemiluminiscent microparticle immunoassay. J. Virol.
Methods, 115, 217— 222.

Rodella A., Galli C., Terlenghi L. et al. Quantitative analysis
of HBsAg, IgM anti-HBc and anti-HBc avidity in acute and
chronic hepatitis B. J. Clin. Virol. — 2006. — Vol. 37, N 3. — P.
206-212.

Su T.H., Hsu C.S., Chen C.L. Serum hepatitis B surface
antigen concentration correlates with HBV DNA level in
patients with chronic hepatitis B // Antivir. Ther. — 2010. —
Vol. 15, N 8. — P, 1133-1139.

Wang G.S., Wang M.M., Xie Q.L. Expression and clinical
significance of HBsAg and HBcAg in hepatocytes in chronic
hepatitis B. Zhonghua Gan Zang Bing Za Zhi. — 2004. — Vol.
12, N 5. —P. 287-289.

Kuhns M.C., Kleinman S.H., McNamara A.L., 2004, The
REDS Study Group. Lack of correlation between HBsAg and
HBV DNA levels in blood donors who test positive for
HBsAg and anti-HBc: implications for future HBV screening
policy. Transfusion., 44(9), 1332-1339.

Lei JH., Yang X., Luo H.Y., Wang W.L., Huang L., 2006,
Serum HBsAg concentration and HBV replication level in
hepatitis B patients with positive serum HBsAg and HBeAg.
Zhong Nan Da Xue Xue Bao Yi Xue Ban.; 31(4), 548-51.

Zhu H.Y., Zhang X.S., 2016, Relationship between HBV
DNA load and levels of serum HBsAg in patients with
chronic hepatitis B. European Review for Medical and
Pharmacological Sciences, 20, 2061-2064.

Orito E., Fujiwara K., Kanie H., Ban T., Yamada T., Hayashi
K. Quantitation of HBsAg predicts response to entecavir
therapy in HBV genotype C patients. World J Gastroenterol
2012; 18: 5570-5575.

Sonneveld M.J., Zoutendijk R., Janssen H.L. Hepatitis B
surface antigen monitoring and management of chronic
hepatitis B. J Viral Hepat 2011; 18: 449-457.

Chan H.L., Thompson A., Martinot-Peignoux M., Piratvisuth
T., Cornberg M., Brunetto M.R., Tillmann H.L., Kao J.H., Jia
J.D., Wedemeyer H. et al., 2011, Hepatitis B surface antigen
quantification: why and how to use it in 2011 - a core group
report. J Hepatol; 55, 1121-1131.

Martinot-Peignoux M., Lapalus M., Asselah T., Marcellin P.
HBsAg quantification: useful for monitoring natural history
and treatment outcome. Liver Int 2014; 34 Suppl 1: 97-107.

LiuY., Zhang L., Zhou J.Y., Pan J., HuW., Zhou Y.H., 2006,
Clinical and virological Characteristics of chronic hepatitis B
patients with coexistence of HBsAg and anti-HBs. PL0oS One,
11: e0146980.



