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ABSTRACT

Aims: Hepatitis B Virus (HBV) has infected more than million hundreds of people worldwide.
Hence, a high rate of morbidity and mortality caused by liver-related diseases is due to HBV
infection. However, a strong and effective treatment should be based on an accurate and
correct diagnostic method. Hence, the present research provided a multidimensional study
comparing and analyzing patients’ molecular and serological tests results.
Materials & Methods: In this research, the HBV DNA molecular tests results were studied by
examining patients’ gender, age, and HBsAg strip results.
Findings: Among the female patients (29 persons) studied in this research, 55.1% were
positive for HBV DNA and HBsAg strip tests, and 17.3% were negative for both tests. Also,
among the male patients (44 persons), 65.9% were positive, and 6.8% were negative for
both tests.
Conclusion: The present study results shed light on the correlation between the HBV DNA
and HBsAg tests. Also, the significance of HBV DNA tests was highlighted for particular
diagnostic purposes and for the differentiation and interpretation of the pathophysiological
conditions of patients with hepatitis B.
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Introduction
Hepatitis B Virus (HBV), a partially doublestranded DNA virus, is a member of the
family Hepadnaviridae. The genome of
HBV is a 3.2 kb-length DNA consisting of 4
predominant Open Reading Frames (ORFs)
coding S (Pre surface/surface), C (Core), P
(Polymerase), and X proteins [1-3]. HBV as
one of the main causes of acute and chronic
liver diseases has infected more than
million hundreds of people worldwide.
The mortality rate due to the HBV has been
estimated to be over 800,000 patients per
year. Regardless of the strategies used in
the area of Hepatitis B vaccination, there is
an increasing trend for the Hepatitis B virus
carriers. But recent epidemiology data
have shed light on the fact that in spite of
growing world population, the prevalence
of the Hepatitis B surface antigen (HBsAg)
has reduced [4-5] .
One of the symptoms of the disease
progression and conversion into chronic
hepatitis is the persistence and presence of
HBsAg for more than 6 months [6]. However,
in the convalescent phase after recovering
infection, heightened levels of HBsAg
decrease and anti-HBs antibodies increase
[7]
.
From clinical point of view, the distinction
between the hepatitis caused by Hepatitis
B virus and the diseases caused by other
viral agents could not be easily achieved
unless using laboratory diagnostic methods
to determine the acute and chronic
infections [8]. The diagnosis of Hepatitis B
virus infection is currently based on the
detection of serological markers such as
HBsAg (Hepatitis B surface Antigen), antiHBs antibodies, HBcAg (Hepatitis B core
Antigen), anti-HBc antibodies (total or IgM),
HBeAg (Hepatitis B envelope Antigen),
anti- HBe antibodies, and the detection
and quantification of HBV DNA in patients’
specimens [5, 9] .
Infection Epidemiology and Microbiology

54

Acute HBV infection is characterized
by the presence of HBsAg, HBcAg, and
immunoglobulin M (IgM) antibody. During
the initial phase of infection, patients are
also seropositive for Hepatitis B envelope
antigen (HBeAg). HBeAg is usually a
marker of high levels of virus replication.
The presence of HBeAg indicates that the
blood and body fluids of infected individual
are highly infectious. Chronic infection is
characterized by the persistence of HBsAg
for at least 6 months (with the presence
or absence of HBeAg). Also, the HBV DNA
and ALT (Alanine Amino Transferase)
levels help in obtaining correct results for
patients [5, 10-11].
Due to the partially double-stranded
DNA replication system in Hepatitis B
virus and the absence of proofreading
feature in HBV polymerase enzyme and
the presence of transient pre-genomic
RNA in HBV replication cycle, mutations
in some of the encoding genes of this
virus seems to be possible [12-13]. Hence,
such viral genes may ultimately code for
variant structural proteins. Therefore, in
some cases, serological tests based on the
detection of these proteins could be falsely
negative [14-15]. Thus, due to the introduction
of mutations occurring at the viral antigens
level [14], HBV DNA molecular diagnosis
could be considered as a precise diagnostic
method and more effective than serological
markers detection not only for infection
detection at the early stages but also for
monitoring the responses to the treatment
methods [16].
Regarding the current events in the
diagnosis of Hepatitis B, the accuracy
and precision of the selected methods
in differentiating between the acute and
chronic hepatitis are very important for
referring patients [17].
Objectives: For this reason, the present
study aimed to provide a better view of
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this truth by comparing the results of the
serological and molecular tests.

Material and Methods
Patients: After conducting HBV DNA and
serological markers detection tests for 73
patients during 6 months, the results were
compared and evaluated.
Sample collection: Of each patient, 5mL
of peripheral blood was collected in EDTA
containing CBC tube. In the next step, the
serum was separated of each sample, and
stored at 4 ͦC.
Serological analysis: HBsAg as a
serological marker was determined by
Hepatitis B surface antigen test strip (Cat.
No. IHBsg-301, Abon, US).
Extraction of HBV DNA: Viral DNA
genome was extracted from serum samples
using High Pure Viral Nucleic Acid Kit
(Roche; Mannheim, Germany). Extraction
was performed in accordance with the
guidelines and instructions provided by
the manufacturer. The quality of extraction
was measured by adding HBV detection kit
Internal Control (IC) reagent to the serum
samples before the extraction steps.
Detection of serum HBV DNA: Qualitative
molecular detection assay was performed
by Taqman based Real-Time PCR using HBV
detection kit (HBV RG Kit, Novin Gene, Iran)
applied on the (48well) Step-One Real-Time
device (AB Applied Biosystem, Göteborg
Sweden). The considered specificity for
HBV DNA detection was 150 IU/mL with
the probability of 95% according to the

Table 1) Evaluated parameters in 73 serum samples.
Gender
No. of Sera
HBV DNA
No.

HBsAg Strip*
No.
* Cut-off > 0.5 ng/mL

Novin Gene kit guidance sheet.

Findings
Serum samples were seperated from blood
samples of 73 patients, of whom 44 (60.3%)
cases were man, and 29 (39.7%) cases
were woman patients with the average age
of 49 and 42 years for women and men,
respectively. All of the HBV DNA positive
specimens were higher than default
threshold (0.2) on the amplification curve
presented in the Step One® software.
Of 29 samples collected from women, 17
samples (58.6%) were HBV DNA positive,
and 12 samples (41.4%) were HBV DNA
negative. Also, of 17 HBV DNA positive
women samples, 16 (16 of 29, 55.1%) cases
were HBsAg positive, and one (1 of 29, 3.4%)
cases was HBsAg negative. Of 12 HBV DNA
negative women samples, 7 (7 of 29, 24.2%)
cases were HBsAg positive, and 5 (5 of 29,
17.3%) cases were HBsAg negative (Table 1).
Of 44 samples collected from men,
31(70.4%) samples were HBV DNA
positive, and 13(29.6%) samples were HBV
DNA negative. Of 31 HBV DNA positive men
samples, 29(29 of 44, 65.9%) cases were
HBsAg positive, and 2(4.5%) cases were
HBsAg negative. Also, out of 13 HBV DNA
negative men samples, 10 (10 of 44, 22.8%)
cases were HBsAg positive, and 3 (3 of 44,
6.8%) cases were HBsAg negative (Table1).
A correlation coefficient test conducted for
the whole studied samples (n=73) in Excel
(Microsoft office 2013) showed a significant
relationship between the HBV DNA and

Female
29 (39.8%)

>150 IU/mL
17

+

16

-

1
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Male
44 (60.2%)

<150 IU/mL
12

+
7

-

5

>150 IU/mL
31

+

29

-

2

<150 IU/mL
13

+

10

-

3
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HBsAg tests (r = .9526, p-value = .0474).

Discussion
The aim of this study was to estimate
a meaningful correlation between the
molecular and serological markers detection
tests for HBV diagnosis. It is evidenced
that HBV is a major global burden of liver
disease caused by chronic Hepatitis B. It is
over 50 years since HBV outbreak; however,
the diseases caused by this virus (hepatitis,
liver failure, and hepatocellular carcinoma
(HCC)) have remained as major public health
challenges [18]. The range of clinical symptoms
of acute hepatitis infection is very wide and
contagious, while the clinical symptoms of
chronic hepatitis infection range from inactive
HBsAg carriers to chronic hepatitis leading to
cirrhosis and hepatocellular carcinoma [19-20].
Quantitation of HBV DNA in patients with
chronic HBV hepatitis is the most important
marker for virus replication [21].
The present study results highlighted the
effectiveness of HBV DNA test as studied
elsewhere. In a study by Parizad et al.
(2016) conducted on 50 patients, it was
shown that saliva and cerumen samples
were also suitable for hepatitis molecular
testing; in addition, the blood of all patients
was HBsAg positive [22]. Esmaeelzadeh et al.
(2017) studied 125 HBV DNA positive serum
samples for viral loads; a group of these
patients was identifies as anti-HBe negative
with a series of multi-faceted observations
[23]
. In a study conducted on 2041 persons, it
was reported that 3.6% of the blood donors
were negative for HBsAg test and positive for
anti-HBc; also, positive results were reported
for HBV DNA test on serum samples [24]. In
another study in 2018, out of 122 patients
with anti-HBc negative results, 11 patients
were positive for HBV DNA molecular test [25].
Also, the present study showed that among
the women samples, 55.1% were positive for
both HBV DNA and HBsAg tests, and 17.3%
Infection Epidemiology and Microbiology
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were negative for both tests. Also, out of 44
samples collected from men, 65.9% showed
positive, and 6.8% showed negative results
for both aforementioned detection methods.
Although the statistical analysis showed
a significant correlation between the HBV
DNA and HBsAg tests results, there are
considerable exceptions depending on the
pathophysiological conditions of the sampled
patients.
Furthermore,
controversies
between the results of HBV DNA and HBsAg
tests show the complementary nature of
the molecular and serological tests which
should be interpreted simultaneously to
decipher the pathophysiological conditions
of patients with Hepatitis B infections. Such
a complementary function of those tests
could be explained in clinical features like
occult Hepatitis B virus (HBV) infection
(OBI) in which HBsAg and HBV DNA are both
negative, but anti-HBc could be positive.
In another OBI cases, HBsAg is negative,
but HBV DNA and anti-HBc are positive
[21]. However, such findings highlight the
necessity of HBV DNA test at least in defined
conditions, for example, for blood donors.
Conclusion
This research was an effective investigation
in determining the accuracy and adequacy
of HBV DNA testing for the diagnosis of
Hepatitis B infection. The present study
results are in line with those of the previous
studies; therefore, the HBV DNA testing
seems to be necessary for the differentiation
and interpretation of the pathophysiological
conditions of patients.
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