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Abstract: HIV, HBV and HCV pose a major public health problem through the world. Detection of infection markers for
these agents is a major challenge in a resource poor setting. A blood transfusion service is a vital part of modern health
care system. So it is mandatory to test each and every unit of donor blood for antibodies to HIV1 and 2, Hepatitis C,
Hepatitis B surface agent, Syphilis and Malarial parasite. In our study 11879 donor samples were tested for HIV 1 and 2,
HBsAg and HCV by ELISA and samples found reactive were again tested by rapid test kits Out of these, 326 samples
were reactive for HCV by ELISA but only 237 samples were reactive by RDT. On testing for HBsAg, 127 samples were
reactive by ELISA but only 102 were reactive in Rapid tests and for HIV 43 samples were reactive by ELISA but only 18
samples were reactive by RDT.

Keywords: Transfusion Transmitted Infections (TTI), HIV 1 and 2, Hepatitis B, Hepatitis C, Rapid Detection Tests

(RDT)

INTRODUCTION

Blood transfusion services are a vital part of
modern health care system [1]. With every unit of blood
there is 1% chance of transfusion associated problem
including transfusion transmitted disease [2]. So it is
mandatory to test each and every unit of donor blood
for HIV 1 and 2, Hepatitis C , Hepatitis B surface
antigen, syphilis and malarial parasite[3]. Conventional
ELISA is regarded as the most commonly used
screening technique for blood in Blood banks. But due
to limitations of ELISA tests like high costs,
unavailability in many blood banks and testing sites,
involvement of costly instruments, time taking nature
and requirement of highly skilled personnel for
interpretation, rapid tests that are user friendly are
gaining more importance and warrants comparison of
performance [4]. The present study was conducted to
compare the efficacy of ELISA test kits and Rapid test
Kits for screening of blood donors.

MATERIAL AND METHODS

This prospective study was conducted in the
department of immuno haematology and Blood
Transfusion from January 2014 to December 2014.
During this period blood samples from 11879 blood
donors were collected and tested for HIV 1& 2, HCV,
Hepatitis B surface Antigen by third generation ELISA
kits (SD Bio standard Diagnostics Pvt. Ltd.). The
samples which were reactive by ELISA method were
tested by rapid test kits (J.Mitra Co. Ltd.). The results of
the reactive blood units by ELISA were compared with
the rapid tests.

Rapid test for HBsAg

“Hepacard” (J. Mitra & Co. Ltd) is a one step
immunoassay based on antigen capture sandwich
principal. The method uses monoclonal antibodies
conjugated to colloidal gold and polyclonal antibodies
immobilized on a nitrocellulose strip in a thin line. The
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test sample introduced flows laterally through an
absorbent pad where it mixes with the signal reagent. If
the sample contains HBsAg, the colloidal gold antibody
conjugate binds to the antigen, forming an antigen
antibody colloidal gold complex. The complex then
migrates through the nitrocellulose strip by capillary
action. When the complex meets the line of
immobilized antibody (Test line), the complex is
trapped forming an antibody-antigen-antibody colloidal
gold complex, this forms a pink band indicating the
sample is reactive for HBsAg.

Rapid test for HIV

HIV Tridot (J. Mitra & Co. Ltd). HIV antigens
are immobilized on a porous immunofilteration
membrane. Sample and solutions pass through the
membrane and are absorbed into the underlying
absorbent. As the patient’s sample passes through the
membrane, HIV antibodies, if present, bind to the
immobilized antigens. Conjugate binds to the Fc portion
of the HIV antibodies to give distinct pinkish purple
DOT(s) against a white background. It can differentiate
between HIV 1&2.

Rapid test for HCV
HCV Tridot (J. Mitra & Co. Ltd). HCV
antigens are immobilized on a porous immunofilteration

membrane. Sample and reagents pass through the
membrane and are absorbed into the underlying
absorbent pad. As the patient’s sample passes through
the membrane, HCV antibodies, if present in
serum/plasma, bind to the immobilized antigens. In the
subsequent washing step, unbound serum/plasma
proteins are removed. In the next step, the protein A
conjugate is added which binds to the Fc portion of the
HCV antibodies to give distinct pinkish purple DOT(s)
against a white background near the test region.

RESULTS

A total of 11879 samples were tested for HCV,
HBsAg and HIV 1 & 2 over a period of one year from
January 2014 to December 2014. Out of these 326
samples were found to be reactive for HCV by ELISA
but when these reactive samples were tested by Rapid
tests only 237 samples were reactive. Thus Rapid tests
had missed 89 samples and its sensitivity in comparison
with ELISA was 72.6%. On testing for HBsAg, 127
samples were reactive by ELISA but only 102 were
reactive in Rapid tests. Sensitivity of RDT was 80.3%.
Likewise for HIV out of a total of 43 samples which
were reactive by ELISA, only 18 samples were reactive
by RDT thereby showing a sensitivity of 41.85 only.

Table-1: Results of HCV, HBsAg and HIV 1 & 2 tests

TTI Reactive by | Percentage Reactive by | Percentage False Negative
ELISA Reactivity RDT Reactivity by RDT
HCV 326 2.7% 237 1.9% 0.8%
HBsAg 127 1.06% 102 0.8% 0.26%
HIV 43 0.36% 18 0.15% 0.21%
. mRDT
) o m ELISA

Fig-1: Results of HCV, HBsAg and HIV 1 & 2 tests
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DISCUSSION

Detection of HIV, HBsAg and HCV infections
and their diagnosis is mainly based on immunological
assays amongst which ELISA and rapid tests are most
common and widespread methods [5, 6]. An important
problem encountered at this point is the discordance
between the results of two assays [7]. Some studies
suggest that the diagnostic performance of RDT is
comparable to ELISA. However in our study we found
ELISA to be much more sensitive than RDT. In a study
by B Mehra et al. at Maulana Azad Medical College
New Delhi, RDT for HIV 1 and 2 (SD Bio line)showed
sensitivity and specificity of 77.5% and 99.3%
respectively as compared to ELISA [8]. Inferior
performance of RDT in comparison to ELISA has also
been reported in another study by Torane where both
modalities were used to screen healthy blood donors for
HIV and RDT missed 17 out of 30 samples confirmed
reactive by ELISA [9]. H. Kaur et al.; also in their
study concluded low sensitivity of RDT [10]. This
discordance may possibly be due to low antibody titers
in sera especially in recent infections where the levels
may be well below the detection limits of RDT but are
picked up by the more sensitive enzyme immunoassays
and its spectrophotometric format of result analysis.
Another reason could be the difference in the nature of
antigens used in RDT and ELISA especially in case of
HCV where genetic heterogenicity can affect the
serological response.

CONCLUSION

ELISA is much more sensitive than rapid tests
for screening of infections like HIV, HBsAg and HCV.
The higher number of false negative results by RDT is
of concern for blood banks, hence should not be
recommended in transfusion centre for screening blood
donors.

REFERENCES

1. Transfusion Medicine. Technical Manual, 2™ ed.
WHO; 2003: 151.

2. Garg S, Mathur DR, Garg DK. Comparison of
seropositivity of HIV, HBV, HCV and syphilis
in replacement and voluntary blood donors in
western India. Indian journal of pathology &
microbiology. 2001 Oct; 44(4):409-12.

3. Nanu A, Sharma SP, Chatterjee K, Jyoti P.
Markers for Transfusion-Transmissible
Infections in North Indian Voluntary and
Replacement Blood Donors: Prevalence and
Trends 1989-1996. VVox sanguinis. 1997 Aug 1;
73(2):70-3.

4, Maity S, Nandi S, Biswas S, Sadhukhan SK,
Saha MK. Performance and diagnostic
usefulness of commercially available enzyme
linked immunosorbent assay and rapid kits for
detection of HIV, HBV and HCV in India.
Virology journal. 2012 Nov 26; 9(1):290.

5.

10.

Khan JK, Lone DS, Hameed A, Munim R, Bhatti
M, Khattak AA, Usman M, Nadeem MF, Satti
HS, Munir M. Evaluation of the performance of
two rapid immunochromatographic tests for
detection of hepatitis B surface antigen and anti
HCV antibodies using ELISA tested samples.
Annals of King Edward Medical University.
2010; 16(1 SI).

Hussain T, Kulshreshtha KK, Sinha S, Yadav
VS, Katoch VM. HIV, HBV, HCV, and syphilis
co-infections among patients attending the STD
clinics of district hospitals in Northern India.
International journal of infectious diseases. 2006
Sep 30; 10(5):358-63.

Igbal HS, Solomon S, Murugavel KG, Solomon
SS, Balakrishnan P. Evaluation and diagnostic
usefulness of domestic and imported enzyme-
linked immunosorbent assays for detection of
human immunodeficiency virus type 1 antibody
in India. Clinical and diagnostic laboratory
immunology. 2005 Dec 1; 12(12):1425-8.

Mehra B, Bhattar S, Bhalla P, Rawat D. Rapid
tests versus ELISA for screening of HIV
infection: our experience from a voluntary
counselling and testing facility of a tertiary care
centre in North India. Isrn Aids. 2014 Apr 7;
2014,

Torane V, Shastri J. Comparison of ELISA and
rapid screening tests for the diagnosis of HIV,
hepatitis B and hepatitis C among healthy blood
donors in a tertiary care hospital in Mumbai.
Indian journal of medical microbiology. 2008 Jul
1; 26(3):284.

Kaur H, Dhanao J, Oberoi A. Evaluation of rapid
kits for detection of HIV, HBsAg and HCV
infections. Indian journal of medical sciences.
2000 Oct; 54(10):432-4.

Auvailable online at https://saspublishers.com/journal/sjams/home

729


https://saspublishers.com/journal/sjams/home

