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Abstract
Background: Hepatitis B Virus is one of the major causes of global public health problems. Diagnosis of
HBV is done by using ELISA and immune-chromatographic assays for detecting different serologic
markers. Hepatitis B surface antigen (HBsAg) is the most frequently used serological marker employed to
diagnosis HBV using Rapid Diagnostic Test (RDT) and Enzyme Linked Immunosorbent Assay (ELISA)
methods. The RDT method is the most commonly used diagnostic tool in Ethiopia as well as in most
African countries. Therefore assessing and knowing the diagnostic performance of the RDT is important. 

Method: A prospective cross sectional study was done at University of Gondar comprehensive specialized
Hospital from Feb, 2017- May, 2017. Ethical clearance was obtained from School of Biomedical and
Laboratory Sciences Research Ethics Committee. Permission was obtained from Blood Bank o�ce to use
blood sample collected from voluntary blood donors. HBsAg was diagnosed using RDT and ELISA
methods. ELISA considered as gold-standard to the performance of RDT. Data were entered into
statistical package for social sciences (SPSS) version 20 software and analysis was done by using SPSS
and for sensitivity, speci�city, predictive value, and likelihood ratio Medi calc software. The agreement of
the methods presented assessed using kappa value.

Result: Each 161 specimen was diagnosed using both ELISA (ADVANCED®) and RDT (Ecotest®). A total
ELISA con�rmed 41 positive specimens and 120 ELISA con�rmed negative specimens were re-analyzed
using RDT. The results of RDT showed only 35 positives from the total tested specimens including 29
which already positive by  ELISA and  RDT showing a sensitivity of 70.7% and speci�city 95% with its
kappa value 0.69 indicating a good agreement with ELISA.

Conclusion and recommendation: Rapid Ecotest® test of HBsAg has good agreement with ELISA but low
sensitivity and high false negative value, so there should be an algorithm for HBV diagnostic methods
when we used a rapid test kits. 

Introduction
Hepatitis B Virus (HBV) belongs to the family of hepadnaviridae which is a double stranded
deoxyribonucleic acid (DNA) enveloped virus (1). The virus particles deliver their

DNA in to the hepatocyte nucleus at the time of infection .The viral DNA is then converted to a covalently
closed circular DNA (cccDNA) that serve as the transcriptional template for pre-genomic ribonucleic acid
(RNA) and messenger RNA (mRNA) for hepatitis surface antigen (HBsAg), hepatitis B e antigen / core
antigen (HBeAg/HBcAg), polymerase, and X protein (HBx) (2).

HBV is one of the major causes of global public health problem, it caused 1.34 million death in the world
and affects mostly the African and the western paci�c regions (3). The infection develops into acute viral
infection and achieves immune clearance yielding a life-long immunity. The chronic carriers of the virus
may develop wide range of clinical presentations from the state of asymptomatic carrier with normal liver



Page 3/10

histology to chronic liver diseases such as cirrhosis and hepatocellular carcinoma (4, 5). It also induce
immune mediated attack of the hepatocytes by cytotoxic T cells which initially produced against the
HBsAg and the main causes of the in�ammation and necrosis the liver (6).

By country, estimated Hepatitis B surface antigen (HBsAg) sero-prevalence ranges between 5% and 19%.
The total number of carriers may approach 58 million with as many as 12.5 million likely to die
prematurely due to hepatitis B-induced liver disease (7). In Ethiopia the prevalence of HB virus in different
groups of the society is different. The data showed that, in health professionals 4.52% (8), in community
8.0% (9), medical west handler 6.3% (10) and in diabetes groups 3.7% (11).

Diagnosis of HBV infection includes detection of different serologic markers on patient’s blood by looking
for the HBV speci�c antigens and antibodies. These markers also used to identify different phases of
HBV infection and to determine whether a patient has acute or chronic HBV infection. The immune
response of HBV is as the result of prior to infection or vaccination, or is susceptible to infection. Such as
HBsAg indicates the presence of active infection, recovery and immunized from HBV Hepatitis B core
antibody (HBcAb) appears at the onset of acute infection but may also indicate chronic infection (12).
HBsAg is the major viral marker used for the detection of HBV infection (13).

Laboratory Diagnosis of HBV is done by using different techniques. Such as, Enzyme Linked
immunosorbent Assay (ELISA), radioimmunoassay (RIA), immune-chromatographic assays (ICA), haema
agglutination assays and molecular techniques like Polymerase chain Reaction (PCR), of these, EIAs,
RIAs and PCR are the most sensitive methods (14). Utilizing Rapid kit are much more common than other
testing techniques in Africa as well in Ethiopia. Our concern is to determine the method agreement of
ELISA with that of the rapid test kit, which is mostly available in most of the health facility in our country.
For clinical management as well as for intention of vaccination in national level diagnosis of HBV by the
proper methods of diagnostic kit is indispensable. Based on this we determine the sensitivity and
speci�city as well as the level of agreement of the HBV rapid diagnostic kit with ELISA.

Methods And Materials

Study Design and Setting
An institutional based a prospective cross sectional study design was conducted form Feb 2017- May
2017 to assess the agreement between rapid Chromatography method and ELISA methods for testing
HBsAg from. The study was done in Gondar at University of Gondar comprehensive specialized Hospital
in Northwest Ethiopia.

Study participants
The study participants are these volunteers and signed the consent form for willing of to participate in the
study among these blood donors in the blood bank center of Gondar at University of Gondar
comprehensive specialized Hospital. The total sample size were 161 and selected by Non-probability
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quota sampling methods. Form these volunteer study participants 5 ml of blood collected parallel to the
blood donation process. The plasma was separated as soon as possible after collection and the plasma
was refrigerated below − 20 degree centigrade until it processed for the testing process.

LABORATORY ANALYSIS

ELISA Determination
ELISA test is done by ADVANCED® ELISA test method. It is double antibody sandwich immunoassay
which employs speci�c anti HBsAg monoclonal antibodies to HBsAg immobilized at the bottom of micro
titter wells. And the polyclonal antibody against to HBsAg coupled with horseradish peroxidase (HRP) as
a conjugate solution during the assay. The existing HBsAg in the specimen will react with these
antibodies to form an “antibody-HBsAg-antibody-HRP” immune complex. After the unbound material is
washed off during the assay procedure of washing steps, substrate is applied to indicate the test result.
The appearance of blue color in microtiter wells indicates HBsAg reactive result. The absence of the color
indicates non-reactive result in the specimen.

Rapid Chromatography determination
The selected chromatography test is Ecotest® rapid test kit. It is an anti HBsAg immobilized on the test
region of the membrane. During testing the specimen reacts with anti HBsAg antibody conjugated to
colored particles and pre coated on to the sample pad of the test. The mixture then migrates through
membrane by capillary action and interacted with reagents on the membrane. If there is enough HBsAg in
the specimen a colored band will form at the test region of the membrane.

Data processing and analysis
The test result was cleaned and enters to Microsoft excel work sheet and transferred to Statistical
Package for Social Sciences (SPSS) version 20.The stat-two way contingency table analysis software
was also use to calculate sensitivity, speci�city, predictive and kappa values.

Quality control

To get reliable results for our study, guidelines in collection, handling, processing and storing of samples
was used. We use already validated rapid kit (Ecotest®) which currently available in our market and
ELISA kit (ADVANCED®) currently used by Gondar blood bank as con�rmatory test. All the reagents and
materials which are not expired and correctly stored reagents. Procedural control is included in the rapid
test, a red line appearing in the control region (C) is the internal quality control it con�rming su�cient
specimen volume and correct procedural technique. For ELISA, control standards supplied with kit and
well tested to con�rm the test procedure and verify proper test performance.

Result
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A total of 161 volunteer blood donors were participate on the study. We collect 161 blood sample and the
serum used to diagnosed HBV infection using ADVANCED® ELISA test method and Ecotest® rapid test
kit method. From theses 161 serum sample of study participants, 41 samples were ELISA con�rmed
positive and 120 were ELISA con�rmed negative specimens. Again we re-analyzed all the 161 serum
sample using the rapid chromatography method of Ecotest® rapid test kit. The results showed 35
positives from the total tested serum sample. Form these positive samples of the RDT 29 samples were
being already positive by ELISA (Table 01).

The gold standard test for our study is ADVANCED® ELISA diagnosis test. It used for the diagnosis HBV
for these blood donation system only not for other issues. But rapid test method is used for clinical
diagnosis in hospitals, in the peripheral health facility, private health centers, and for pre-screening of
peoples during HB virus vaccination program. We blindly choose this rapid test kit in the market for this
research purpose without having any prior information about the test method.

The test method of Ecotest® showing sensitivity and speci�city were 70.7% and 95%, respectively and
83% positive predictive value (PPV) and 90.5% and negative predictive value (NPV) (Table 02). In our
study the two diagnosis methods showed good agreement by having the kappa value of 0.69 (p < 0.001).

Discussion
Hepatitis B virus is very contagious disease in human kind. It is obvious that there should be good rapid
test method for HB virus in for the primary health center and serious medical management as well as for
the proper control and prevention of the virus. In district and peripheral hospitals, diagnostic methods like
ELISA are expensive, time consuming, requires skilled man power and equipped infrastructure. Therefore
commercially available rapid test kits for HBV is very fundamental. But most kits in the market are vary in
their performance quality. There is a great demand for evaluating the validity of screening methods, with
high diagnostic e�ciency (15, 16).

Our study used ELISA as a con�rmatory test because we used ELISA technique for blood donor screening,
more advanced techniques and it is less frequently available in our countries. Our ELISA result show
consistent with other ELISA test done in blood donors (17, 18). Even if the rapid kit showed high false
negative result when compared with that of the ELISA because of having low sensitivity but they both
method have good agreement. Using the rapid test kit we can screen patients for the clinical
management or for knowing there status for vaccination purpose as preliminary reporting test. But for
blood screening and transfusion purpose using rapid test kite still very di�cult. Because of the test has to
be much more sensitive not to miss any reaction. Therefore, like HIV virus screening there should be an
algorism of different test kits based on their sensitivity and speci�city for the facility that cannot use
ELISA methods.

On the other hand, a major concern in using RDT is their variability in degree of sensitivity and speci�city.
Manufacturer’s insert lea�et claim the sensitivity of Ecotest® to be 99.9% (Assure Tech (Hangzhou) co.,
Ltd.). The actual performance was found to be only sensitivity about of 71% sensitivity and 95%
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speci�city. Shows that the sensitivity and positive predictive values of Ecotest® relatively low. On the
other hand speci�city and NPV of fairly high, this could be one of the quality of the RDT kit that can able
to identify speci�c antigens which is produced by the infected cells and detected in the patient serum. Our
�nding showed in line with other studies also (17, 19).

Other Studies reported that sensitivity of 79% and speci�city was 98.9% (20),and 100% sensitivity of
rapid test kit with a speci�city of 91.7% for HBsAg (21). Other report also showed 100%speci�city and
93.4% sensitivity of ELISA to pick up all false negative (22). So our result show low sensitivity than other
test methods. Hypothetically rapid test kit should have high sensitivity and allowable speci�city to
decrease these false positive and false negative results. Our result show 29.3% false negative and 5%
false positive ,which has much more high false negative but in many case of the test kits that have high
false positive result are desirable than false negative results. False positive results may have much more
chance to be repeated by other test kits or by con�rmatory methods but false negative results may one of
the source of infection for the community by missing the true cases with in it. Due to the prevalence
difference of HBV in different regions, having different genotype variation of HBV in different
geographical distribution (23) and different in techniques as well as methods for the development of
rapid test kit will play a great role for the development of test kite don’t have the similar test accuracy
index.

Conclusion And Recommendation
Generally even if rapid chromatographic test (Ecotest®) have a good agreement with ELISA
(ADVANCED®) but it has low sensitivity. For a choice of diagnostic test of HBV for developing countries
where there is no facility and other option for doing HBV diagnosis out of rapid test kit. And still very
di�cult because there may much more true case will be reported as false negative. For proper diagnosis
of HBV infection there should be an algorithm for countries in national and regional level to minimize
these false negative results in these health facility that don’t have ELISA or PCR con�rmatory methods. 
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Tables
Table 1: Comparison of Ecotest® RDT test kit and ADVANCED® ELISA diagnosis test used for the
diagnosis of HBV at UoGRCSH, June 2017.

 

 

ELISA  

Positives Negatives Total

Rapid kit

 

 

Positives 29 6 35

Negatives 12 114 126

  Total 41 120 161

Table 2: Ecotest® RDT test kit performance for diagnosis of HBV with reference to the ADVANCED®
ELISA diagnosis at UoGCSH, June 2017.
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  Estimated value 95% con�dence interval

  Lower limit Upper limit

Sensitivity 0.71 0.54 0.83

Speci�city 0.95 0.89 0.98

        For any particular positive test result, the probability that it is:

True positive (PPV) 0.83 0.66 0.93

False positive 0.17 0.07 0.34

       For any particular negative test result, the probability that it is:

True negative (NPV) 0.9 0.84 0.95

False negative 0.095 0.05 0.16

Positive likelihood ratio 14.15 6.33 31.62

Negative likelihood ratio 0.31 0.19 0.496


