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ABSTRACT

Visceral leishmaniasis (VL), caused by the protozoan parasite Leishmania
donovani, is fatal if left untreated. The gold standard for diagnosis relies on microscopic
detection of parasites in bone marrow or splenic aspirates, which is an invasive
procedure and requires hospitalisation with possibilities of morbidity due to internal
bleeding. The rK-39-based diagnostics have performed well in the Indian subcontinent
but have shown reduced sensitivity in populations from eastern Africa and Brazil. Thus,
there is a need for an alternative diagnostic antigen with broad applicability, high
sensitivity and specificity for VL. In the present study, we have evaluated Hemoglobin
receptor (HbR) of Leishmania donovani as a novel diagnostic antigen for VL.

We have purified recombinant HbR as a GST fusion protein and in tag-free
form. We have used both antigens in analysing large numbers of VL and non-VL patient
sera to develop a diagnostic process for VL by ELISA and Dot Blot. Initial studies with
125 confirmed VL sera and 126 non-VL control sera using GST-HbR have shown
88.8% sensitivity and 90.4% specificity with negligible cross-reactivity against malaria
and tuberculosis sera by ELISA. However, tag-free HbR has shown 95.58% sensitivity
and 98.25% specificity by ELISA using larger cohort of 272 confirmed VL sera and
287 non-VL sera and these results are comparable with rK-39.

Subsequently, we have developed a simpler Dot blot assay by immobilising
HbR on nitrocellulose membrane which may be suitable for in field application. GST-
HbR by Dot blot assay shows 99.2% sensitivity from the analysis of 125 confirmed VL
sera and 126 non-VL control sera. Using tag-free HbR against 274 confirmed VL sera
and 288 non-VL controls by Dot blot, we obtain a sensitivity of 93.4% which
significantly exceeds the 87.5% of rK-39. However, the specificity of HbR (89%) is
found relatively lower than that of rK-39 (99.6%). This is due to the fact that HbR also
detect the signals from apparently normal individuals who are from endemic region or
may have suffered VL previously which is potentially important advantage for endemic
surveillance. In addition, HbR also detects signals from some malaria and tuberculosis
patients’ sera, which is a major advantage as rK-39 sensitivity reduces in coinfection.
These findings demonstrate that HbR is a novel antigen and can be used for diagnosis

of VL.
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