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INTRODUCTION

Hepatitis B Virus, which causes serious liver damage is 
one of  the WHO’s target for global eradication by 2020.1 

It is a major public health problem world-wide and is 
more prevalent in the developing countries.2,3 More than 
2 billion people are infected with HBV world-wide while 
some 280 million are chronic carriers, harbouring the 
virus in their liver.4 Nigeria is one of  the countries with 
the highest incidence, with a prevalence of  10 – 15%. 
In Nigeria, there is a strong relationship between HBV 

infection and various forms of  chronic liver disease 
[CLD], including chronic hepatitis, liver cirrhosis and 
hepatocellular carcinoma.5 Blood is considered one of  the 
important causes of  transmission of  diseases including 
hepatitis B and Hepatitis  C6. and most of  the diseases 
can be diagnosed.7 The presence of  HBs Ag in serum or 
plasma is an indication of  active Hepatitis B infection 
either acute or chronic. There are currently about 350 
million people worldwide who are chronically infected with 
hepatitis B virus (HBV),8.9 15 to 40% of  whom will develop 
serious sequelae during their lifetime.10 Clinically, HBV 
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infection is indistinguishable from other viral hepatitis. 
Accordingly, its diagnosis relies on a specific laboratory 
tests for distinguishing it from such viruses.11,12 Hepatitis 
B surface antigen (HBsAg) is detectable in serum prior 
to the development of  symptoms, and remains detectable 
during clinical convalescence. The serological presence 
of  HBsAg beyond 6 months defines chronic hepatitis B. 
However, some people, referred to as "carriers", may have 
little or no damage toliver at all, albeit they are continuously 
making as well as transmitting such viruses for years.12,13 

There is neither seasonal trend for HBV infection nor 
high predilection for any age group. However, definite 
high risk groups were identified, among them parenteral 
drug abusers, institutionalized persons, those dealing with 
health care (such as surgeons, dentists, nurses, pathologists, 
and blood bank personnel), multiply transfused patients, 
organ transplanted and hemodialysed patients.14,15

Following Blumberg’s discovery of  hepatitis B surface 
antigen (HBsAg), many attempts have been made to 
develop several in vitro diagnostic techniques for the 
detection of  this antigen and its homologous antibody, 
including a wide-range of  different serological, 
immunological and molecular-biological techniques.16 

According to the financial facilities as well as technical 
feasibility (i.e.  trained personnel and the availability 
of  advanced laboratory equipment) one should 
have the choice to select and apply one or more of  
these laboratory tests.17 The recommendations for 
the screening of  Hepatitis B also call for testing the 
serum or plasma specimens by ELISA tests.18 Elisa 
tests are generally costly as well as the instruments 
and chemicals are concerned. However, in the locality, 
many different and mostly rapid one step kit test devise 
(commercial diagnostic kits) has been used continuously 
for the screening of  HBsAg in patient due to cost 
(inexpensive). Occasionally, the results are deranged 
from those obtained using the different rapid test kit. 
Such observations raised the need for intra-laboratory 
and inter-laboratory quality control evaluation to 
rationalize uses of  rapid test kits to gratify the reliable 
benchmark of  highly sensitive, specific and reproducible 
tests. Therefore, the aim of  this study was to assess the 
comparison between rapid one-step test strip and ELISA 
methods in detection of  HBsAg among selected chronic 
liver disease patients in University of  Calabar Teaching 
Hospital, Calabar, Nigeria.

MATERIALS AND METHODS

Subjects
This study included a total of  one hundred and eleven 
(111) subjects aged 19 – 76 years. Seventy six (76) of  them 

i.e.  a cohort study, were selected chronic liver disease 
(CLD) patients visiting the University of  Calabar Teaching 
Hospital (UCTH) and randomly selected 35 apparently 
healthy were control subjects. This study was carried out 
from September 2012 to March 2013. The bio-data of  
the subjects were obtained prior to specimen collection 
from file with the help of  a clinician and verbal consent 
from each of  the patient was sought for this study in 
order to fulfil the ethical guidelines of  research conducted 
on humans. The inclusion criteria for the selection of  
the 76 CLD patients used for this study were; presence 
of  jaundice, ascites, hepatomegaly and edema. Patients 
without the above features were excluded from this study. 
The subjects used as control were also subjected to clinical 
examination to confirm that they were normal (not having 
CLD). Those who declined participation were excluded 
from the study.

The 111 sera samples were screened using Wondfo 
one step rapid test for the detection of  hepatitis B 
surface antigen (HBsAg) (manufactured by Guangzhou 
wondfo Biotech Co. Ltd; Wondfo Scientech Park, 
South China University of  Technology, Guangzhou, 
P.R, China). It is a rapid immunochromatographic 
assay designed for qualitative determination of  HBsAg 
in human serum. It is for in vitro diagnostic use with 
sensitivity of  96.2% and specificity of  99.3%. The 
test was performed and interpreted according to 
manufacturer’s specification.

Detection of HBsAg using ELISA method
The 111 subjects (76 CLD patients and 35 apparently 
healthy) were also screened using ELISA method for 
hepatitis B. The ELISA test is a solid-phase microtiter plate 
coated with monoclonal antibodies to human IgM which is 
based on sandwich principle. ELISA for in-vitro qualitative 
detection of  HBsAg test kit in human serum (Catalog 
number KAPG4SGE3, DIAsource ImmunoAssay, 
Belgium) was used.

Statistical analysis
PRIMER version  17 was used for statistical analysis in 
this study. The X2 (Chi-square) test was performed for 
quantitative variables to check for relationship in detecting 
HBV infection. Percentages were calculated directly 
for HBV infection. P  = 0.05 was used as the accepted 
significance level.

RESULTS

One hundred and eleven (111) subjects were recruited in 
this study. Seventy six (76) were selected patients attending 
Medicine out-patient Department (MOPD) of  the 
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University of  Calabar Teaching Hospital (UCTH). These 
seventy-six patients were chronic liver disease patient and 
were all positive for Hepatitis B surface antigen (HBsAg) 
while thirty-five (35) were apparently healthy control 
subject and were all negative.

From Table  1, the age range of  the 111 subjects was 
between 19 – 76 years with a mean of  37.7±1.32 years. It 
was observed in this study that majority of  the subjects 
were in the age group  26 – 35  years. Seropositivity of  
ELISA method for detecting HBsAg was higher (81.1%) 
compared to one step rapid test method (28.8%).

Among the one hundred and eleven (111) subjects 
used in this study that were screened using rapid test 
strip device, 32 (28.8%) were positive and 79 (71.2%) 
were negative, whereas, using ELISA test method, 90 
(81.1%) were positive and 21 (18.9%) negative (Figure 
1). All 76 CLD patients and 14 apparently healthy 
subjects were seropositive for ELISA test method while 
only 21 apparently healthy subjects were seronegative 
(Figure 2). Figure 3 shows the frequency of  seropositive 

and seronegative HBsAg using rapid strip test device 
method according to sex in CLD patients. It shows 
that using the method, 24 were male and 8 were female 
positive CLD patients while 22 males and 22  females 
were negative. In 76 CLD patients that were positive for 
ELISA test, 46 were males and 30 females. However, 14 
of  the apparently healthy subjects that were positive for 
ELISA showed that 9 were males and 5 were females 
(Figure 4).

DISCUSSION

It is estimated by the World Health Organisation that 
there are about 350 million chronic carriers of  hepatitis 

Table 1: Age distribution of 111 subjects of the 
different methods used in the detection of HBsAg
Age 
Group

Subjects 
tested 

(%)

Subjects tested 
positive (%) for 

one step rapid test

Subjects tested 
positive (%) for 

ELISA
19‑25 19 (17.1) 5 (15.6) 16 (17.8)
26‑35 44 (39.6) 15 (46.9) 36 (40.0)
36‑45 28 (25.2) 9 (28.1) 21 (23.3)
46‑55 13 (11.7) 1 (3.1) 10 (11.1)
56‑65 3 (2.7) 1 (3.1) 3 (3.3)
>76 4 (3.6) 1 (3.1) 4 (4.4)
Total 111 (100) 32 (28.8) 90 (81.1)

Figure 1: Frequency of Seropositivity and seronegativity of  111 
subjects according to the different methods use for HBsAg detection

Figure 2: Frequency of CLD patients and apparently healthy patients 
that are seropositive and seronegative for ELISA test

Figure 3: Frequency of seropositive and seronegative HBsAg using 
rapid test strip according to sex in CLD patients
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B spreading in every continent in Asia, America, Europe 
and Africa.10,11 In this study, two methods were used (rapid 
strip test device and ELISA test) to check for sensitivity in 
screening for hepatitis B surface antigen among chronic liver 
disease patients. A greater percentage of  the subjects (81.1%) 
tested positive using ELISA method while only 28.8% tested 
positive using the rapid test strip. It is also interesting to 
observe that all chronic liver disease patients were positive 
for HBsAg using ELISA method including 14 (40.0%) out 
of  35 apparently healthy subjects used as control group. This 
study gives us the insight and awareness about the alarming 
condition of  hepatitis B virus among CLD patients and most 
importantly the apparently healthy subjects (control group). 
In comparing the sensitivity of  both methods, the data given 
indicates that the frequency of  HBV is more when screened 
for HBsAg using ELISA than rapid test strip device. This is 
probably because of  the absence of  HBV vaccines in both 
rural and urban areas in our locality.

The result of  this study has revealed a higher frequency of  
HBV in both test (rapid strip and ELISA) in younger males, 
compared to females. There was no significant difference 
in the two methods based on gender. Chronic liver disease 
patient were also a decade younger in age. Other researchers 
have reported similar findings. A number of  them have 
suggested that increasing age is a higher risk to have the 
disease, probably due to longer exposure to multiple risk 
factors,12-14 and higher in males than females.15,16Although, 
the sample size is not very large as compared to the report 
in earlier studies stated, but the results obtained are very 
important since this is the first study from Calabar, Nigeria, 
where a high frequency rate has been seen in ELISA method 
when compared to rapid strip test device. So, there is a great 
and urgent need for people in this locality and beyond to 

screen their blood for HBV and it should be screened using 
the ELISA technique which has been found to be more 
sensitive and accurate as compared to the rapid test strip 
device method. Moreover, the state and federal government 
should create a program where vaccination will be given to 
the people as well as educating the public on the virus and 
its modes of  transmission in order to control the spread.

CONCLUSION

This study shows that frequency of  HBV is high in Calabar, 
Nigeria, and the incidence is greater in males than the 
females. We also noted that in comparing both methods 
(ELISA method and the rapid test strip) for assessing the 
presence of  HBsAg, ELISA test method was found to be 
more sensitive than the rapid test strip device. Therefore, 
we recommend strongly, that ELISA method be used to 
confirm test results obtained from the one step rapid test 
strip, when screen for CLD.

ACKNOWLEDGEMENTS

The authors thank all the subjects for their cooperation 
in the study. Our profound gratitude goes to Prof. A. 
E. Ihekwaba of  the Department of  Internal Medicine, 
University of  Port Harcourt Teaching Hospital for 
providing the RIA kits that were used for screening during 
this study.

REFERENCES

1.	 Dusheiko GM, Khakoo S, Soni P and Grellier L. A  national 
approach to the management of Hepatitis C infection. British 
Medical Journal 1999; 312:351-364.

2.	 Peter H and Tokyo O. Hepatitis B and its incubation period 2000.
http/www/scientistsmagTech.org.

3.	 World Health Organization (WHO). Hepatitis B. http: www.none 
who.inf/inf-fs/en/fact204.html.

4.	 Johnson AOK, Sodeinde O, Odeola HA and Ayoola EA. 
Survey of Hepatitis A and B infections in childhood in Ibadan-
Preliminary Study. Nigeria Journal of Paediatric 1986; 
13: 83‑86.

5.	 Clement CJ, Kane M, Hu DJ and Kim-Farley R. Hepatitis B 
vaccine joins fight against Pandemic disease. World Health 
Forum 1990; 11: 165-168.

6.	 Owolabi HA and Ojo AS. Hepatitis B virus and chronic liver 
disease in Nigeria: a brief review of literature. IFEMED Journal 
2008;14(1): 6-10.

7.	 Immunization Action Coalition. Hepatitis B. http://www.
immunization.org/catg.d/p41none 15.htiu.

8.	 Brook GF. Hepatitis Viruses. In, Butel J. S., Muse S. A. (eds) 
edical Microbiology. Boston: McGraw Hill Company Inc 
23rded 2004; 466-476.

9.	 Ganen D. Hepadnaviridae and their Replication. In: Fields BN, 
Knipe DM, Howley PM. (eds) Fundamental Virology. Phildephia: 
Lippancott-Raven Publishers 3rd (ed) 1996;1199207.

Figure 4: Frequency of seropositivity using ELISA test according to sex



Okpokam, et al.: Sensitivity between RIA and ELISA in HBsAg detection

60	 Asian Journal of Medical Sciences | Sep-Oct 2015 | Vol 6 | Issue 5

10.	 Shogofta H, Nivin A and Rabea S. Hepatitis B and C Prevalence 
and Prevention Awareness among health care workers in 
a tertiary care hospital. International Journal of Pathology 
2010;16‑21.

11.	 Ali SWA. Hepatitis B and C in Pakistan. Int. J  Infect Dis 
2009:9‑19.

12.	 Bac CD, Stroffolini T and Gaeta GB. Pathogenic factors 
in cirrhosis with and without hepatocellular carcinoma. 
A multicenter Italian study. Hepatology 1994: 20:1225-1230.

13.	 Suga M, Senota A and Arima K. Prevalence of HBV and HCV 
infection in Japanese patients with hepatocellular carcinoma. 
Hepatogastroenterology 1994; 341:556-562.

14.	 Malik IA. Spectrum and pattern of viral hepatitis in Pakistan. 
Eastern Mediterranean Advisory Committee on health research, 

18th session (WHO), 1995.
15.	 Inyang-Etoh PC, Eyo GO and Philip-Ephraim EE. Occurrence of 

hepatitis ‘B’ and ‘C’ among patients on antiretroviral drug therapy 
(ART) in a treatment centre in Calabar, Nigeria. IJMMS 2014; 
6(6): 158-160.

16.	 Olokoba AB, Olokoba LB, Salawu FK, Danburam A, Desalu OO 
and Midala J. Hepatitis C virus and Human immunodeficiency 
virus co-infection in North-Eastern Nigeria. Research Journal of 
Medical Sciences 2008; 2(5):217-219.

17.	 WHO, CSR, Department of communicable Disease Surveillance 
and Response: Hepatitis B, an introduction. Report series 2002.

18.	 Stramer SL, Fang CT, Foster GA, Wagner AG, Brod-sky JP, 
Dodd RY. West Nile virus among blood donors in the United 
States, 2003 and 2004. N Engl J Med 2005;353(5):451-459.

Authors Contribution:
DCO and MKA designed the study, collected samples, wrote the protocol, and the first draft of the manuscript. ZAO performed all the serological assays. 
Authors DCO, MKA, ZAO and VUN managed the literature searches, analyses of the study and managed the experimental process. All authors read and 
approved the final manuscript.

Source of Support: Nil, Conflict of Interest: None declared.


