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Abstract

Acquired immune deficiency syndrome (AIDS) is cause by Human Immunodeficiency
Virus (HIV). It is an enveloped RNA virus belonging to the family of retroviruses
responsible for destroying the human immune defence system. HIV antibody testing is
critical for the diagnosis and counselling of HIV-infected persons, monitoring of trends in
HIV prevalence, and evaluation of the effectiveness of HIV prevention programmes.
Serological tests to detect antibodies to HIV became available in 1985, and since then more
kits for this test are still being produced. A total of 500 positive and 500 negative samples
were screened for HIV antibodies using Genie II HIV 1 & 2(BIO-RAD; 3, Boulevard
Raymond Poincare 92430 MARNES LA COQUETTE- FRANCE) and SeroCard™ HIV 1
& 2 Rapid (Trinity Biotech PLC; IDA Business Park Bray Co. Wicklow Ireland.) and were
further confirmed using New Lav Blot 1 western blot kit (BIO-RAD; 3, Boulevard Raymond
Poincare 92430 MARNES LA COQUETTE- FRANCE). These samples were screened
using the HIV1 & 2 one-step self-test kit (Bremancos Diagnostics Inc. BDI with lot Number
0141503) to evaluate its performance. Whole blood, serum or plasma was used for the
evaluation. Sensitivity of 99.2% and specificity of 99.8% were observed from the three sets
of tests conducted while positive predictive value (PPV) of 0.99 and negative predictive
value (NPV) of 0.99 each were calculated. The HIV 1 & 2 one-step-self test kit compared
well with Genie Il HIV1 & 2 kit and western blot kit for detecting HI'V antibodies in patient's
samples. Whole blood, plasma or serum can be used for the screening and easy for selftest.

Keywords: HIV; AIDS; Genie I HIV I &2; SeroCard™ HIV 1&2 Rapid; New Lav Blot 1; HIV1 & 2
one-step-selftest.

Introduction

Infection with human immunodeficiency virus (HIV) has become pandemic since
its first documentation in 1981 and is a major public health concern (8). HIV

antibody testing is critical for the diagnosis and counselling of HIV-infected
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persons, the monitoring of trends in HIV prevalence and the evaluation of the
effectiveness of HIV prevention programmes (5, 9). An unprecedented number of
test systems for the detection of HIV antibodies are available. In some Kits,
improved sensitivity is frequently accompanied by a decreased specificity. This has
been of particular concern with the introduction of test kits that detect all isotypes of
antibodies, such as those based on antibody capture by antigens on a solid phase
with labelled antigens as the detecting reagents (4,7).

In resource-poor developing countries, the surveillance and diagnosis of HIV
infection are major challenges (11). The conventional algorithm for HIV diagnostic
testing consists of screening with enzyme immunoassays followed by confirmation
with a Western blot test. Moreover, a double enzyme-linked immunosorbent assay
(ELISA) without Western blotting has been accepted as the customary screening
assay for HIV infection (13). Because of the high cost of the Western blot test, it has
not been affordable in a number of laboratories in developing countries (1). Rapid
screening for HIV infection performed on-site with tests that do not require
expensive laboratory infrastructure or highly skilled personnel helps with the
diagnosis of patients (10).

Serological diagnosis and confirmation are some methods of identifying human
immunodeficiency virus (HIV) in an infected patient. A well established, reference
gold standard test must be available to the laboratory, the results of which should
correlate with the actual status of the patient (2).

Essentially, any repeatedly positive result by Enzyme-Linked Immuno Sorbent
Assay (ELISA) or with another rapid screening method and with different flow
characteristics is acceptable as true positive according to the CDC guidelines on
HIV antibodies testing. However in low risk groups Western blot is advisable (6).
Since the diagnosis of human immunodeficiency virus (HIV) infection is important
for patient management and prevention of new infections and a number of test kits
by different manufacturers are available in Nigerian markets for detection of these
antibodies, this study was designed to evaluate and to find out the reaction profile of
HIV1 & 2 one-step self-test kit for dictation of HIV infection in human whole blood
and serum/plasma samples.

Materials and Methods

This study was carried out at the Department of Microbiology, Human Virology and
Biotechnology of National Institute for Pharmaceutical Research and Development
(NIPRD) Idu-Abuja. It is a referral centre for voluntary counselling and testing
(VCT) in Abuja, Nigeria. A total of 1000 specimens (Whole blood, plasma or
serum) were collected from VCT clients and were tested using Genie I HIV-1/
HIV-2(BIO-RAD; 3, Boulevard Raymond Poincare 92430 MARNES LA
COQUETTE- FRANCE) and Sero - Card™ HIV 1 & 2 Rapid (Trinity Biotech
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PLC; IDA Business Park Bray Co. Wicklow Ireland). These specimens were further
confirmed using New Lav Blot 1 Western blot kits (BIO-RAD; 3, Boulevard
Raymond Poincare 92430 MARNES LA COQUETTE- FRANCE) according to
manufacturer's instructions. The positive western blot was considered by the
presence of at least two of the three bands representing the envelope bands gp160,
gp120, and gp41 and gag gene product p24 of HIV-1; and absence of all the bands
except control band was considered as negative test respectively (3). Five hundred
(500) positive and five hundred (500) negative samples that were confirmed using
western blot kit (Gold standard) were used to evaluate the performance of HIV1 &
2 one- step self-test kit (Bremancos Diagnostics Inc. BDI with lot Number
0141503). The manufacturer's instruction recommended the use of whole blood for
the HIV-1/2 one-step self-test kit. Therefore the samples used for the evaluation
were stored as whole blood until the evaluation was done.

One (1) drop of whole blood was transfer using the plastic pipette into the sample
well. Six (6) drops of buffer in a plastic vial was added to sample well and the result
was read 20 minutes after addition of the buffer.

Results

The study shows that HIV1 & 2 one-step self-test kit has a sensitivity 0f 99.2 % and
specificity of 99.8%. The positive predictive value (PPV) of 0.99 and negative
predictive value (NPV) 0f 0.99 each was also observed and calculated Table 1.
Sensitivity="True Positve/ (false negatives + true positives)
=499/(499+4) * 100
=99.2%
Specificity=True Negatives/ (False Positives + True Negatives)
=496/(496+1) * 100
=99.8%

Positive Predictive Value (PPV)=True Positives / (True Positive + False Positive)

=499/(499+1)

=0.99
Negative Predictive Value (NPV) = True Negatives / (True Negatives+ False
Negatives)
=496/(496+4)

=0.99

Discussion and Conclusion

Diagnosis of human immunodeficiency virus (HIV) infection is important for
patient management. Therefore, development, introduction, and use of the newly
arriving HIV antibody detection assays are dynamic process. It is essential that
these assays are thoroughly evaluated before use at different levels and conditions.
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Table 1: Performance of kits with known Specimens.
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No. of specimen identified correctly by:
Specimen (Total Sero - Card" HIV Genie 11 HIV -1/ | HIV1/2 one-step
number) 1/2 Rapid. HIV-2. self-test kit.
Western blot 500 500 499
comfirmed HIV
positive (n=500)
Western blot 500 500 496
comfirmed HIV
negative (n=500)

The sensitivity, specificity, predictive values, false positive ratio, ease of
performance and interpretation, suitability for use in small collection centres and the
test efficiency need to be evaluated using different combinations of assays (12)

The HIV 1 & 2 one-step self-test kit compared well with Genie Il HIV1 & 2 kit and
western blot for detecting HIV antibodies in patients' samples. This is due to its
sensitivity of 99.2%, specificity of 99.8%, positive predictive value (PPV) of 0.99
and negative predictive value (NPV) of 0.99. This kit may be good in the blood
transfusion section, as it does not throw away a positive result as negative. Another
advantage is that whole blood, plasma or serum can be used to detect antibodies
using this kit, therefore easy for self test, field work that requires large number of
samples, and point-of- care rapid testing.

There are many HIV screening kits on the Nigerian today. One wonders which one is
good and which is not. It is very important that the Federal Ministry of Health
(FMOH) do quality control evaluation of these HIV screening kits that are being
imported into the country. And adequate information as to their efficiencies should
be given to the public, since laboratory investigations are to help in diagnosis of HIV
infection and not to misdiagnose and increase the rate of HIV infection in Nigeria.
Finally, in order to excel in our fight against this dreaded disease AIDS, the Nigeria
Government, non-Governmental organizations (NGQO's), researchers and medical
personnel should not only pay attention to public awareness about HIV/AIDS but
should also look into HI'V kits evaluation.
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