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Abstract
Background: Hepatitis B Virus Serum DNA is a reliable and useful marker for the diagnosis and monitoring of HBV infection. The

limitation of HBV DNA serum assays are that they are not economical and also lack uniformity and standardization. Therefore, there
is a need for a more reliable and economical marker for the diagnosis of HBV. HBsAg quantitation is one such substitute serological

marker. The objective of this study is to compare the serum HBV DNA quantitative real time PCR with HBV reverse transcription PCR
(rt-PCR)

Methods: Patients diagnosed with HBV from all the departments of hospital were enrolled in this study. Patients, with undetectable

Hepatitis B virus and those co-infected with HIV or HCV, were excluded from the study. All patients were tested for HBV DNA PCR

and serological markers like HBeAg, HBsAg. HBsAg quantification was performed using conventional ELISA immunoassay. The

comparison between HBV DNA (RT-PCR) and (rt-PCR) quantitation was done by using Chi-square. SPSS was used for statistical
analysis and P-value of <0.05 was considered significant.

Results: A total of 661 patients were included in this study. Out of these 661 patients, 373 serum samples were analyzed using HBV

RT-PCR while 281 by HBV rt-PCR. The percentage of female patients in the group of HBV RT-PCR was 38.9% and 32.7 % in the group
of HBV rt-PCR. The mean age of patients in the group of HBV RT-PCR was 33.01 years and 34.61 years in the group of HBV rt-PCR. In

the group of HBV RT-PCR, the mean ALT level was 57.6 u/l and 51.00 in the group of HBV rt-PCR. In the group of HBV RT-PCR 16.5%

(n=61) and 8.9% (n=33) were HBeAg positive. In the group of HBV RT-PCR 94.9% and in the group of HBV rt-PCR, 73.2% were HBsAg
positive. The mean of HBV DNA positive in the group of HBV RT-PCR was 44.3% and in the group of HBV rt-PCR was 14.6%. The

levels of HBV DNA (positive) were considerably higher in HBV RT-PCR patients as compared to HBV rt-PCR patients (164 versus 54;
p=0.001). Neither HBsAg levels nor HBeAg levels were significant (p=0.573, 0.057). Therefore, this study concludes that HBV Real-

Time RT-PCR is a better option for the diagnosis of HBV DNA PCR as clinically significant results obtained from this test. HBV RT-PCR
is a useful and significant technology for diagnosis of HBV DNA PCR, it must be used appropriately.

Conclusions: There is a significant difference between HBV DNA Real-Time PCR (RT-PCR) and HBV DNA reverse transcription PCR
(rt-PCR) for the diagnosis of patients with hepatitis B virus but not in HBsAg and HBeAg.
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Introduction
Hepatitis B virus is a significant global public health problem

[1]. HBV is a double stranded DNA virus that belongs to the Hepad-

naviridae family [2]. HBV has serious health consequences regard-

ing both acute and chronic infection leading to liver cirrhosis and

liver failure or hepatocellular carcinoma [3]. Globally, around 400
million people are chronically infected with HBV, 15% to 40% are

at the risk of having serious complications of liver such as cirrhosis
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and hepatocellular carcinoma (HCC), several will die prematurely

[4]. Prevalence of HBV infection varies around the world [5]. Estimates of World Health Organization (WHO) suggests that more
than 2 billion people have been infected with HBV worldwide, approximately 3 million individuals have persistent infection and risk

of serious illness that may lead to death, while 1 million people die

Clinical evaluation

03

Clinical histories of all the patients were taken thoroughly. The

sera of all the study subjects were tested for routine HBV markers
HBeAg, HBsAg. All sera were subjected to RT-PCR (Real-time polymerase reaction) to detect HBV DNA. ELISA Immunoassay by Alfa
diagnostics was used for the HBsAg quantification.

every year worldwide from (HCC) and liver failure [6]. The preva-

HBV DNA quantitation

tion are chronic HBV carriers and around 60 to 80% population

using CFX Connect real-time PCR detection system (BIORAD) ac-

diagnosed with HBV and the infection rate is rising alarmingly [8].

HBsAg quantitation

lence of HBV in endemic regions like Africa, China, and Southeast
Asia (excluding Japan) is very high. Approximately 8% populaare at the lifetime risk of this infection [7]. Pakistan is one of the

highly endemic country with around 9 million people have been
Therefore, control of HBV infection is an important goal for public
health.

Serum HBV DNA is the most reliable marker to detect individ-

uals with high viral replication, on CHB therapy patients [9,10].

However, there are several limitations to measure serum HBV

DNA. Various commercial kits available for the diagnosis of HBV;
provide conflicting quantitative results and have different linear
ranges. Repeated assays done to monitor a patient on antivirals

on the same platform. Henceforth, there is a definite need of a

monitoring tool which is reliable, economical and easy to perform.
HBsAg, quantitation is a recent serological marker being assessed.
Although HBsAg is not a new assay but its fully automated version
has recently been introduced. This method is based on ELISA [11].

Several studies have described clinical utility of HBsAg quanti-

tation, but there are very few studies on the comparison of these

two markers and the results which are available are conflicting
[12-14].

Methods
The study was carried out from February to July 2018. All con-

secutive patients of Chronic Hepatitis B attending the outpatient
clinic were included. Following patients were excluded:
•
•
•
•

Patients with undetectable HBV DNA levels

Patients with co-infection with HCV, human immunodeficiency virus (HIV) or hepatitis D virus (HDV)
Patients undergoing treatment of HBV
Patients who did not give consent.

HBV DNA quantitation was performed on patient’s plasma by

cording to manufacturer’s protocol. Results were expressed in IU/
ml.

HBsAg levels of subjects sera were measured by using, ELISA

immunoassay, ETI Max 3000 (Diasorin) assay according to the

manufacturer’s protocol and the results were expressed in IU/ml.
This assay is calibrated as per WHO standards and allows the quan-

titation of HBsAg from 0.05 to 250 IU/ml. A concentration greater
than 0.05 IU/ml was considered HBsAg positive. The samples with

an HBsAg level higher than 250 IU/ml required a 1:500 dilution
with the diluent as per the manufacturer protocol and the exact
concentration of HBsAg was measured.
Reverse Transcription PCR (rt-PCR)

Statistical analysis
Quantitative variables were expressed as median with range

and qualitative variables were expressed as numbers with percent-

age. Chi-square was used to determine relationship between HBV

DNA (RT-PCR) and HBV DNA (rt-PCR). Statistical analysis was done
using SPSS and p value of <0.05 was considered significant.

Results

A total of 661 patients were included in this study. Out of these

661 patients, 373 serum samples were analyzed by HBV RT-PCR
while 281 by HBV rt-PCR. The percentage of female patients in
group of HBV RT-PCR was 38.9% and 32.7 % in group of HBV rtPCR. The mean age of patients in group of HBV RT-PCR was 33.01
years and 34.61 years in group of HBV rt-PCR. In group of HBV RTPCR, the mean ALT level was 57.6 u/l and 51.00 in group of HBV

rt-PCR. In group of HBV RT-PCR 16.5% (n=61) and 8.9% (n=33)
were HBeAg positive. In group of HBV RT-PCR 94.9% and in group

of HBV rt-PCR 73.2% were HBsAg were positive. The mean of HBV
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DNA positive in group of HBV RT-PCR was 44.3% and in group of

(p=0.573, 0.057). HBV Real Time RT-PCR is best for diagnosis of

rt-PCR patients (164 versus 54; p=0.001). Neither HBsAg levels

agnosis of HBV DNA PCR, it must be used appropriately.

HBV rt-PCR was 14.6%. The levels of HBV DNA (positive) were

considerably higher in HBV RT-PCR patients as compared to HBV
nor HBeAg levels were significant (p=0.573, 0.057). Therefore, this

study concludes that HBV Real Time RT-PCR is a better option for
the diagnosis of HBV DNA PCR as clinically significant results obtained from this test. HBV RT-PCR is a useful and significant technology for diagnosis of HBV DNA PCR, it must be used appropriately.

Baseline variables

(RT-PCR)

(rt-PCR)

Mean Age

33.01 ± 0.770

34.61 ± 0.847

ALT U/L

57.6 ± 8.643

51.00 ± 5.607

Males%

HBeAg Positive %

60.8%

HBV DNA POSITIVE %

16.5%

44.3%

Table 1: Baseline variables.

45.1%
8.9%

14.6%

The mean ALT level was 57.6 U/L in group of HBV RT-PCR while,

51.00 in group of HBV rt-PCR. 16.5% (n=61) in group of HBV RT-

PCR while, 8.9% (n=33) in group of HBV rt-PCR were HBeAg posi-

tive. 94.9% (n=351) in group of HBV RT-PCR while, 73.2% (n=271)
in group of HBV rt-PCR were HBsAg positive. Mean HBV DNA Positive 44.3% in group of HBV RT-PCR while, 14.6% in group of HBV
rt-PCR.

Sub group

HBV RT-PCR HBV rt-PCR

HBsAg

Positive

351

271

Positive

61

33

Negative

15

HBeAg

Negative

HBV DNA

Positive

Negative

15

300

254

164

54

205

234

P-value
0.573

HBV DNA PCR. Clinical significant result obtained from such test.
HBV RT-PCR has become a useful and important technology for di-

Discussion

Hepatitis B virus (HBV) infection is a serious global health prob-

lem. In Asia, majority of HBV infection is acquired perinatal or in

early childhood [15]. The prevalence of HBV in Pakistan is very
high an estimated 09 million people are infected by Hepatitis B virus [16].

Quantitative serology done by HBsAg. HBsAg is encoded by the

envelope gene, which contains three open-reading frames: the preS1, pre-S2 and S domains. There is subsequent conversion to small,

medium and large forms of HBsAg proteins. Newly synthesized
HBsAg proteins are secreted from the hepatocyte. Similar to the
HBeAg pathway, HBsAg synthesis is separate from the viral replica-

tion pathway. Existent quantitative HBsAg serology can detect all

three forms of HBsAg in the circulation. Since the introduction of
quantitative HBsAg, a lot of studies have done regarding its clinical

significance [17]. Many cross-sectional studies have shown significant correlation between HBsAg levels and serum HBV DNA levels

[13,18,19]. Since, there is no study have been done to compare HBV
DNA Real Time PCR (RT-PCR) with HBV DNA reverse transcription
PCR (rt-PCR).

Conclusion

This study shows that there is a significant difference between

HBV DNA Real Time PCR (RT-PCR) and HBV DNA reverse transcription PCR (rt-PCR) for the diagnosis of patients with hepatitis B vi-

rus but not in HBsAg and HBeAg. The limitation of the study is the
small number of patients included in the study. Larger studies are

required to confirm that HBV DNA (RT-PCR) is comparable to HBV
0.057
0.001

Table 2: Subgroup analysis.

HBV DNA (positive) levels were significantly higher in HBV RT-

PCR patients compared with HBV rt-PCR patients (164 versus 54;
p=0.001). Neither HBsAg levels nor HBeAg levels were significant

DNA (rt-PCR).
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