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ABSTRACT 
 

Background: Hepatitis B virus is a causative agent of hepatitis B, and it is a severe global health issue. 
Aim: To investigate the increased level of aminotransferases and its association with viral load of HBV infected patients and to 
find the most sensitive and reliable technique for identification of HBV infection. 
Methods: This cross-sectional study included 198 patients of HBV. Blood samples were collected from these patients in serum 
tubes for detection of HBV by different techniques such as Immunochromatographic (ICT), Enzyme linked immunosorbent assay 
(ELISA), and whole blood was collected which was further processed for DNA extraction and real time PCR.  
Results: There were 64 female and 134 males in this study. All the patients were positive for HBV by the ICT method and also 
by ELISA method but for the RT-PCR out of these 198 patients 89(45%) were positive and 109 (55%) were negative. This study 
demonstrates no significant correlation between liver enzymes with viral load. The ICT test method is active and simple but not a 
precise and unique test also has no statistical correlation with viral load, but ELISA is correlated with viral load recognized by 
real time PCR. (P value=˂0.001, 95% Cl=0.40-0.69, r value =0.56). 
Conclusion: Our results concluded that the immunochromatographic technique is fast and easily available but not a precise and 
definitive test and has no statistical correlation with viral load, but ELISA is associated with viral load proved by RT-PCR. Real 
time polymerase chain reaction is the gold standard test for the detection of Hepatitis B virus infection. The practical implication 
of this study is that ICT technique is no longer a reliable technique for the diagnosis of HBV infection and the patients positive on 
ICT should be confirmed for HBV in PCR for both diagnostic and prognostic purposes. 
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INTRODUCTION 
 

HBV infection presents a great burden of disease world widely with 
around 350 million people suffering from this dangerous disease 
and around one million deaths annually1. After infection hepatitis B 
virus enters the blood circulation and it affects the hepatic cells2. 
HBV has DNA genome and complete sets of antigens and proteins 
to play with immune system of the host3. HBV is more prevalent in 
underdeveloped countries and is widely distributed in Africa and 
east Asia region and also in China where its rate is 9.09%4. 

HBV infection is also prevalent in Pakistan with positivity rate 
of 2.5% which is continuously increasing5. Although Pakistan has 
an extensive vaccine program against HBV infection with 54% of 
kids receive three doses of hepatitis B vaccine6. A study in Lahore 
showed that 49% of regular athletes and 42% of students and 
employees in pharmaceutical industry have been vaccinated 
against HBV infection7. 

Hepatitis B has many transmission routes and is the major 
contributor to the epidemic of liver infections8. The major sources 
of spread of HBV are through donation of blood transfer, use of 
contaminated syringes used for drugs, organ transplantation, use 
of contaminated blades for shaving by street barbers, dental and 
surgical therapies and unprotected sexual contact9. The pathway 
through HBV genetic material is transmitted in humansis by the 
entry of viral DNA into covalently closed circular DNA (cccDNA) 
that is responsible for the spread of the infection in the 
hepatocytes10. Many viral receptors have been responsible for 
assisting the entry of viral DNA into the host cells and these 
receptors have been targeted by many studies to find a cure 
against the spread of HBV infection11. 

Inlaboratories viral infections can be detected through 
various techniques. Most common method of diagnosis is 
based on immunochromatographic method, ELISA and PCR12. In 
addition to this other blood markers are also used for screening 
and prognosis purposes such as bilirubin and liver enzymes ALT, 
AST, ALP. The ICT method is more popular because it is cheap,  
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and the results are available immediately and can be employed for 
large scale screening purposes. On the other hand, ELISA and 
PCR tests are confirmatory tests with greater precision and 
accuracy but they are much costly and not every laboratory has 
the facility of ELISA and PCR especially in the underdeveloped 
countries13.  

The ICT could be a fast, cheap and time saving technique 
and have high degree of sensitivity and specificity however there 
are some possibilities to false positive and false negative results. 
Liver enzymes additionally increase in all liver diseases other than 
HBV, so these don't seem to be specific for HBV. Anti HBsAg 
enzyme linked immunosorbent serologic assay shows a sensitivity 
in the range of 91-97% while PCR is considered to be 100% 
sensitive and specific for HBV infection14.  

We frequently utilize four diagnostic techniques for the 
detection of HBV in serum. The ICT fast test kit, Liver enzymes, 
ELSIA test for the detection of antibodies against HBV and Nucleic 
acid-based identification, Real Time PCR. In this study we will 
explore all these techniques and find out the utilities of these 
techniques in diagnosing HBV patients. 
 

MATERIAL AND METHODS 
 

Study Design: This cross-sectional study was conducted in 
Department of Chemistry, Government College University, Lahore, 
Pakistan from October 2018 to September 2019 after IRB 
permission. A total of 198 patients were included in this study. 
Blood samples were collected from these patients under aseptic 
sterile condition in both serum tubes and also whole blood was 
collected for further DNA extraction and PCR analysis. 
Hepatitis B surface Antigen screening through 
Immunochromatographic technology (ICT): This is 
achromatographic immunoassay established method. The strip is 
precoated with anti-HbsAg Abs. HBsAg in the serum makes 
complex with the with anti HbsAg Abs present in the strips and the 
positive reaction is denoted by the color line in the control and 
sample area and negative results is denoted by a single line in the 
control region only(ABBOT, USA). 
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Serum Biomarkers: Serum sample was used for analysis of total 
bilirubin and liver enzymes such as ALT, AST and ALP (Bio Rad, 
Pakistan) on Micro lab 300 instrument, which is a semi-automated 
clinical chemistry analyzer, Merck. The analyzer determines the 
amount of change in absorbance over an established time 
interruption. The rate of change of absorbance is directly 
proportional to the activity of the enzymes in the serum sample. 
Enzyme linked immunosorbent assay (ELISA): ELISA for 
HBsAg was used for the estimation of HbsAg in blood serum of 
patients. ELISA method is a sandwich immunoassay technology in 
which Microtiter well plate is pre coated with monovalent 
antibodies and antigen from serum make an antigen antibody 
complex. On addition of conjugate which contain the enzyme 
labelled second antibody, a sandwich is formed. After addition of 
substrate a color product is formed whose absorbance is taken at 
450 nm in ELISA reader and calibration curve is prepared and 
results are calculated (ABBOT, USA) 
DNA extraction: DNA extraction was done by the viral spiral kit, 
the DNA was extracted with 4 steps. (Lyses, binding, washing and 
elution) and extracted DNA was further processed by RT-PCR 
(QIAamp, Germany). 
Amplification of DNA through Real time Polymerase chain 
reaction (RT-PCR): DNA amplification was done by RT-PCR after 
optimization of the working conditions. Dream Taq was used for 
amplification with DNA and forward and reverse primers as shown 
in table 1. Denaturation was done at 94 C, annealing was carried 
out at 58 C and extension was done at 72C. PCR reaction was run 
for 35 cycles to obtain the desired results.  
 
Table 1: Primers and probes 

Sequences ID Polarity Oligonucleotide 
sequences 5-3 

Length Product 
Size 

HBV Forward Forward GTGTCTGCGGCGTT
TTATTCA 

20 

98bp 

HBV Reversed Reverse
d 

GACAMACGGGCAA
CATACCTT 

21 

HBV Probe  /5Cy5/CCTCTKCATC
CKGCTGCTATGCCT
Y 
MWC/31AbRQSp/ 

28 

 
Statistical Analysis: The statistical data was entered and 
analyzed by using SPSS software version 21. A p value of <0.05 
was considered as statistically significant.  
 

RESULTS 
 

Demographic Data: In this study a total of 198 patients were 
included. The age range of the patients was from 5-60 years. 
There were 64 female and 134 males in this study. 58 patients 
were single, and 140 patients were married. All the patients were 
positive for HBV by the ICT method and also by ELISA method but 
for the RT-PCR out of these 198 patients 89 (45%) were positive 
and 109(55%) were negative as shown in table 2. 
 
Table 2: Analytical and scientific aspects of participants admitted in this 
consideration (n=198) 

Characteristics Prevalence (%)  
Age (years) 5-15 6(3) 

16-30  69(35) 

31-45 87(44) 

45-60  36(18) 

Sex Female 64(32) 

Male 134(68) 

Marital status Single 58(29) 

Married 140(71) 

ICT HbsAg Positive 198(100) 

Negative 0(0) 

ELISA for HbsAg Positive 198(100) 

Negative 0(0) 

RT PCR for Hepatitis B Positive 89(45) 

Negative 109(55) 

TaqMan Probe HBV real time PCR HBV Viral Load (log IU/ml) was 
used in RT PCR as shown in Figure 1 and amplification if HBV 
DNA is shown in figure 2. 
 
Figure 1: TaqMan Probe HBV real time PCR HBV Viral Load (log IU/ml) 

 
 
Figure 2: Amplification of HBV DNA 

 
 
Mean value of ALT was 29.14 ± 10.16IU/L, and AST was 

25.36±143.8 IU/L, and ALP was 215.50±50.8 IU/L and bilirubin 
was 0.533±0.34 IU/L. It was found that liver enzymes and bilirubin 
in serum were within reference range in most of the HBV patients. 
Correlation of hepatic enzymes with viral efficacy: Pearson 
correlation coefficient was used to find out the correlation of 
hepatic enzymes with viral load and found no statistically 
significant results (P≥0.001; Table 3). 
 
Table 3: Correlation of hepatic enzymes with HBV viral load 

Parameters Viral Load ALT IU/l AST IU/l ALP IU/l 

P-value 0.48 0.36 0.67 

R-value -0.06 -0.08 -0.04 

95%Cl -0.26- 0.14 -0.28- 0.13 -0.27- 0.15 

 
Correlation of ELISA against viral load: On a subset of samples 
(n=89) those were positive on PCR and ELISA to a correlation 
analysis was done. Results point out there is a wide spread link 
between ELISA and viral load estimated through 
RT_PCR(P=˂0.001, r=0.57, 95%Cl=0.39-0.68).(P<0.001; Table4). 
 
Table 4: Correlation of ELISA with HBV viral load 

Parameters Viral Load ELISA 

P-value ˂0.001 

R-value 0.57 

95%Cl 0.39-0.68 

 

DISCUSSION 
 

This study was aimed to find the association of liver enzymes, ICT 
method, ELISA method with viral load in HBV positive subjects. In 
this study, out of total 198 HBV subjects 64 were female and 134 
were male. It has been determined that an Asian male severally 
affected with hepatitis B virus and has a 20-25% chance of 
developing HBV infection as compared to females15. In all areas of 
world estimated that male have more chances of hepatocellular 
carcinoma (HCC)16. There can be multiple factors behind this high 
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prevalence of HBV infection in males as compared to females such 
as male are more exposed to risk factors such as using injections 
for drugs, going to barber shops for shaving, sexual intercourse 
which makes them more vulnerable to HBV infection17.  

In this study the age related with large incident of hepatitis B 
contamination is 31 to 45 years (44%), followed by 16 to 30 years 
(35%), and age between 46 to 60 years (18%) and minimum 
occurrence rate used to be discovered in age group 5 to 15 years 
(3%). Keeping in mind the routes of HBV transmission, people with 
ages between 16 and 45 are more exposed to the risk factors 
involved in HBV infection17. Our finding is in agreement with 
Yewande et al., 2018 who also report similar age group having 
high frequency of HBV infection and mention that children less 
than 15 years and adults more than 45 years are less involved in 
behaviors putting them at risk of HBV infection18. 

Our results are in agreement with previous studies who also 
report that there is no correlation between liver enzymes and 
hepatitis B virus19. ALT, AST, ALPcan increase in many other liver 
ailments such as HCV, liver fibrosis, hepatocellular carcinoma20. 
Chen et al., in 2010 also reported that there is no correlation 
between the stages of hepatitis and enzymes of liver (P = 0.811 
and 0.603). However, it was also noted that high levels of antigens 
detected by ELISA are statistically significantly correlated with RT-
PCR21. 

Simpler and rapid test methods such as ICT are in common 
use in laboratories within limited facilities, less trained workers and 
in remote areas. Additionally, ICT methods are cheaper and easily 
available. Excessive and unregulated use of ICT methods can lead 
to severe concerns and sometimes patients’ diagnosis is 
compromised. Specialized diagnostic techniques such as EIA, 
ELISA and PCR etc are highly sensitive and specific for HBV 
infections but they are only available in major labs with specialized 
workforce and advanced equipment22.  

This study has also done the correlation of ELISA with viral 
load of HBV and found a positive statistically significant correlation 
between ELISA and RT-PCR23. The present study demonstrates 
that ELISA is a more sensitive approach rather than ICT and 
ELISA is well correlated with viral load24. ICT technique is no 
longer a reliable technique for the diagnosis of HBV infection and 
the patients positive on ICT should be confirmed for HBV in PCR25. 
There are chances of false positive results on ICT because many 
of those tests which were initially positive for ICT device later found 
negative for HBV on PCR. Though all ICT tests were also positive 
for ELISA and only 89 were further positive on PCR. A large 
number of samples that were negative on PCR suggest that in 
ELISA it was mishandling, contamination in wells, improper 
washing or errors in results interpretations26. 
 

CONCLUSION 
 

The Hepatitis B testing by less sensitive ICT device should not be 
used as a definite testing for the diagnosis of HBV infection. The 
HBVDNA viral load has no relation with hepatic enzymes; 
however, a positive correlation was found between ELISA and 
hepatitis B viral load. Other investigations with large sample size 
and patients follow up are required to evaluate comparison of 
enzymes liver with viral load in detail. 
Conflict of interest: Nil 
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