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Abstract
Chronic hepatitis B infection increases the risk of developing 
liver failure, liver cancer or cirrhosis, leading to death in 
case of bad management of the infection. Polymerase chain 
reaction assays for measuring HBV DNA has been used for 
many years for diagnosis and monitoring purposes in 
patients with chronic hepatitis B, but they are too 
expensive. Quantitative Hepatitis B Surface Antigen (HBsAg) 
had been suggested as a similar biomarker with HBV DNA. 
Recent studies and emerging data have shown that HBsAg 
levels change dynamically during the natural course of a 
chronic HBV infection. The aims of this study are to show 
the correlation between quantitative HBsAg and HBV-DNA 
levels and to analyze if quantitative HBsAg assay can 
possibly substitute HBV-DNA assay to optimize the 
management of chronic hepatitis B patients in our daily 
clinical practice. A total of 200 samples (52 females and 148 
males) from different patients with chronic hepatitis B 
infection, without starting the treatment, are involved in this 
study. These specimens were tested for quantitative 
HBsAg, HbeAg, anti-Hbe, anti-Hbc and anti-Hbc-IgM levels 
with Cobas 6000 Roche instrument and HBV DNA levels 
with Cobas Taq Man instrument, at “Intermedica” Medical 
Clinic, in Tirana, Albania. Furthermore, the results were 
statistically processed with SPSS program (version 15.0; 
SPSS, Inc., Chicago, IL). The evaluation of the results showed 
a different correlation between quantitative HBsAg assay 
and HBV DNA assay at different phases of chronic hepatitis 
B infection; at Immune-Tolerant phase (IT), the correlation 
was good [r=0.676 (p<0.01)]. The quantitative HBsAg and 
HBV DNA relationship was stable in patients that resulted 
positive for HBeAg. This means a stable relationship 
between viral replication and HBsAg levels (ccDNA levels) 
before the immune-clearance phase. There was no 
correlation between these assays during the other phases of 
infection. In conclusion, there is a weak correlation between 
quantitative HBsAg assay and HBV DNA assay and 
quantitative HBsAg assay cannot substitute the HBV DNA 
assay, it cannot be used as the only biomarker for 
chronic hepatitis B infection.
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Introduction
Chronic Hepatitis B Virus (HBV) infection is a major global 

health problem which infects approximately 350 million people 
worldwide. The prolonged infection increases the risk of 
developing liver failure, cirrhosis or Hepatocellular Carcinoma 
(HCC) [1-3] leading to death.

Since 1960, the surface Hepatitis B Virus Antigen (HBsAg) has 
been used as a hallmark of chronic HBV infection [4]. Recent 
studies with quantitative assays have shown that serum HBsAg 
level changes significantly during different phases of chronic 
HBV infection by inversely correlating with HBV immune control: 
The higher the control the lower the level of HbsAg [5]. These 
results are in accordance with the hypothesis that the level of 
HBsAg reflects the complex interaction between the virus and 
the immune system and provides additional information on the 
viral load, measured through HBV DNA level [6]. HBsAg 
production changes quantitatively and qualitatively over time of 
infection, and is dynamically regulated during different phases 
of infection [7].

Several studies have shown a clear correlation between 
serum levels of the surface hepatitis B antigen and circular DNA. 
HBsAg is the main protein of the viral envelope, and serological 
measurement of it has led to the diagnosis of hepatitis B 
infection. If the infection occurs, HBsAg is the first detectable 
immunological serum marker, which is usually present from 
weeks to months before the onset of clinical symptoms. In case 
of recovery of acute HBV infection, HBsAg is no longer 
detectable in serum 6 months after its last recent onset [8,9].

If HBsAg persists for more than 6 months after acute hepatitis, 
the presence of chronic hepatitis B infection should be assumed. 
A Chronic hepatitis B virus patient with high levels of 
aminotransferases, high viral load of HBV DNA and histological 
abnormalities should be considered for therapy [10].

Various therapies are used to treat patients with HBV 
infection. The current standard for controlling these therapies is
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the determination of HBV DNA. They should lower the viral load
as much as possible, theoretically below the lower limit of
detection of the PCR Real-Time method (10-15 IU/mL), to ensure
the virological suppression and prevention of complications.
However, the ideal end of therapy is the steady loss of HBsAg
with or without anti-HBs seroconversion.

However, recent studies suggest monitoring the interferon
alpha pegylated therapy by HBsAg and HBV DNA determination
[11-13]. Furthermore, the determination of HBsAg is likely to
predict stable virological response and loss of HBsAg. Further
studies are needed to confirm these findings and to determine
the importance of HbsAg determination in monitoring chronic
hepatitis B infection.

Chronic Hepatitis B Virus (HBV) infection is classified into four
phases (or types of immune response): immune-tolerant phase,
immune-clearance phase, chronic active phase, and chronic
inactive phase, which correlate with patients’ immune response
to HBV.

Also, the initial immune response and the subsequent initial
stage of chronic infection usually depend on the age at which
the patient has acquired HBV, the results of HBV therapy and the
genotype of HBV.

Phases of chronic HBV infection are not always considered as
static and patients who first develop the immunotolerant phase
usually progress to the immunoactive phase and then to the
chronic inactive carrier condition [14].

Methodology
A total of 200 samples (52 females and 148 males) from

different patients with chronic hepatitis B infection, without
starting the treatment, are involved in this study. These patients
were diagnosed with Chronic Hepatitis B at the Gastro
hepatology Clinic of Mother Teresa University Hospital Center in
Tirana, based on their disease history, ultrasound, biochemical
and immunological examinations. Serum samples were tested,
from March 2012 to April 2013, for quantitative HBsAg HbeAg,
anti-Hbe, anti-Hbc and anti-Hbc-IgM levels with Cobas 6000
Roche instrument and HBV DNA levels with Cobas Taq Man
instrument, at “Intermedica” Medical Clinic, in Tirana, Albania
determination.

Based on international protocols, patients were classified into
four groups:

Immune tolerant phase patients, who resulted positive for
HBeAg with normal ALT values.

Immune-clearance phase patients, who resulted positive and
negative for HBeAg with high values of ALT and HBV DNA.

Chronic active patients who resulted negative for HBeAg with
high values of quantitative HBsAg (4-5 log IU/ml) and moderate
growth ALT values.

Chronic inactive carrier who resulted negative for HBeAg with
normal values of ALT and HBV DNA.

Blood sampling and centrifugations were performed in two
different ways: gel tube and centrifugations for 10 min with

30,000 revolutions/min for quantitative HbsAg; EDTA tube and 
centrifugations for 30 min with 1500 revolutions/min for HBV 
DNA. The examinations for quantitative HbsAg were performed 
within 2 hours of receiving the patient's blood. This 
determination was performed with sandwich principle of 
electrochemiluminescence technique, applied on Cobas 6000 
instrument and the results are expressed in IU/mL. Samples 
were stored at-20 degrees Celsius to BMM at the time of the 
HBV DNA determination, which was performed with PCR-RT 
technique applied on Cobas TAQ-MAN instrument and the 
results, are expressed in IU/mL.

Furthermore, the results were statistically processed with 
SPSS program (version 15.0; SPSS, Inc., Chicago, IL).

Results and Discussion
The evaluation of results showed high levels of HBV DNA [log 8 

(IU/ml)] and quantitative HBsAg [approximately (log 5(IU/ml)] 
at immune tolerant phase. Also, the first group (immune 
tolerant phase patients) showed high levels of HBV DNA and 
quantitative HBsAg, comparing it with the other three groups. 
The correlation between quantitative HBsAg assay and HBV DNA 
assay (Figure 1) was good at immune-tolerant phase [r=0.676 
(p<0.01)].

There was no correlation between HBV DNA levels and 
HBeAg, ALT or AST levels. The quantitative HBsAg and HBV DNA 
relationship was stable in patients that resulted positive for 
HBeAg. This means a stable relationship between viral 
replication and HBsAg levels (ccDNA levels) before the immune-
clearance phase.

Figure 1: Analysis of correlation between quantitative HBsAg 
assay and HBV DNA assay at Immune tolerant phase, with few 
values that deviate the linear line. This means that quantitative 
HBsAg assay and HBV DNA assay have a good concordance 
between them, as biomarkers for chronic hepatitis B infection at 
Immune tolerant phase.

The evaluation of results showed low levels of HBV DNA and 
higher levels of quantitative HBsAg at chronic active phase. 
There was no correlation between quantitative HBsAg assay and 
HBV DNA assay (Figure 2), r=0.247.
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Figure 2: Analysis of correlation between quantitative HBsAg 
assay and HBV DNA assay at chronic active phase, with too many 
values that deviate the linear line. This means that quantitative 
HBsAg assay and HBV DNA assay have not a good concordance 
between them, as biomarkers for chronic hepatitis B infection at 
chronic active phase.

An immune control of viral replication at immune-clearance 
phase, with increasing levels of HBsAg/HBV DNA report, is 
caused by decreasing levels of HBV DNA and increasing levels of 
quantitative HBsAg. The evaluation of results showed no 
correlation between quantitative HBsAg assay and HBV DNA 
assay, r=0.120 (Figures 3 and 4).

Figure 3: Analysis of correlation between quantitative HBsAg
assay and HBV DNA assay at immune-clearance phase, with too
many values that deviate the linear line. This means that
quantitative HBsAg assay and HBV DNA assay have not a good
concordance between them, as biomarkers for chronic hepatitis
B infection at immune-clearance phase.

Figure 4: Analysis of correlation between quantitative HBsAg
assay and HBV DNA assay at chronic inactive phase, with too
many values that deviate the linear line. This means that
quantitative HBsAg assay and HBV DNA assay have not a good
concordance between them, as biomarkers for chronic hepatitis
B infection at chronic inactive phase.

The evaluation of results showed low levels of HBsAg and
normal levels of transaminases (ALT, AST) at chronic inactive
phase (negative values of HBeAg), and no correlation between
quantitative HBsAg assay and HBV DNA assay, r=0.22 (Figure 4).
These reflect the immune clearance tendency.

Furthermore, the evaluation of results showed that active
phase patients were younger than inactive phase patients. Also,
the number of infected males (145) resulted higher than
infected females (51). 33% of patients resulted positive for
HBeAg, and 67% of patients resulted negative for HBeAg. Also,
patients who resulted positive for HBsAg had higher levels of
HBV DNA than patients who resulted negative for HBeAg.

The results of this study are in concordance with some studies
conducted in Iran. This is thought to be related with the same
genotype through these populations [15]. On the other hand,
the results of this study are not in concordance with some other
studies conducted in Korea [16-21].

Conclusion
The evaluation of the results showed a different correlation

between quantitative HBsAg assay and HBV DNA assay at
different phases of chronic hepatitis B infection; at Immune-
Tolerant phase (IT), the correlation was good [r=0.676 (p<0.01)].
There was no correlation between these assays during the other
phases of infection.

In conclusion, there is a weak correlation between
quantitative HBsAg assay and HBV DNA assay. So, quantitative
HBsAg assay cannot substitute the HBV DNA assay (except the
immune-tolerant phase) and it cannot be used as the only
biomarker for chronic hepatitis B infection.
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