Descriptions of the diagnostic tests used in the identified studies

Direction agglutination test (DAT)
The direct agglutination test (DAT) is a semi-quantitative test for antibodies against L.donovani. Increasing dilutions of the individual’s serum or blood eluted from filter paper are placed into micro-titre plates with V-shaped wells containing a freeze-dried suspension of killed and stained L. donovani promastigotes. If antibodies against L. donovani are present, a pale blue film forms over the well, while if they are absent, the DAT antigen accumulates at the bottom of the plate to form a dark blue spot [1]. The individual is deemed seropositive if the pale film still forms at or above a certain serum dilution (typically 1:1600), referred to as the cut-off titre.

rK39 enzyme-linked immunosorbent assay (ELISA)
rK39 (recombinant K39) is the cloned antigen of a 39-amino-acid repeat of a kinesin-like gene found in Leishmania infantum (the Leishmania species that causes VL in Latin America), which is highly conserved across L. infantum and L. donovani. The standard method for performing the rK39 enzyme-linked immunosorbent assay (ELISA) involves adding 50µl of a 1:100 dilution of the individuals’ sera to the wells of a micro-assay plate coated with rK39 antigen, incubating the plate with protein A-conjugated horseradish peroxidase to react with bound antibodies, and measuring the optical density (OD) of the sample relative to control sera to determine the antibody concentration [2]. Seropositivity is typically determined by a cut-off based on the distribution of ODs of non-endemic healthy controls, such as the mean OD plus two or three standard deviations.

rK39 rapid diagnostic test (RDT)  
The rK39 immunochromatographic strip test (ICT) or rapid diagnostic test (RDT) is a dipstick version of the rK39 ELISA, developed for easier and cheaper use in the field. A finger prick of the patient’s serum or blood is added to the strip, on which there is a test line of fixed rK39 antigen and a red control line, and the strip is placed in a test tube with two or three drops of chase buffer solution. The sample solution migrates towards the test line, where it reacts within 10-20 minutes to produce a second red line next to the control line if antibodies to the rK39 antigen are present [3]. 

Polymerase chain reaction (PCR) and quantitative PCR (qPCR)
PCR and qPCR assays test for the presence of L. donovani DNA in clinical samples. Numerous protocols exist for PCR and qPCR assays (see [4] for a detailed review). Broadly speaking, PCR assays involve collecting a sample from the patient (splenic/bone marrow aspirate or whole blood/buffy coat/serum), pre-treating the sample to increase DNA yield (e.g. by incubating with proteinases and using lysis buffers), extracting the DNA (e.g. using phenol-chloroform or silica membrane), amplifying the DNA by PCR using primers that target specific L. donovani genes, and visualising the PCR amplification products on stained agarose gels [5–7]. In qPCR (or real-time PCR) the parasite load in the sample is quantified (in terms of equivalent number of parasites per ml of blood or g of tissue DNA [8]) by adding a DNA probe/DNA-intercalating dye labelled with a fluorophore to the PCR mixture and measuring the fluorescence produced when it reacts with the amplified DNA at each PCR cycle (heating and cooling of the PCR mixture for amplification). The parasite load is then determined by comparison with a standard curve constructed from serial dilutions of parasite DNA of known concentration [8,9]. PCR and qPCR have high sensitivity and specificity for diagnosing clinical VL (over 90%) [10] and are reported to be able to detect parasite loads as low as 1 parasite/180l blood [11]. Hence, they are believed to offer a marker for recent infection in healthy seronegative individuals [6].

Leishmanin Skin Test (LST)
The leishmanin skin test, also known as the Montenegro test, is a delayed-type hypersensitivity test, similar to the tuberculin skin test for TB. Leishmanin antigen is prepared from recently transformed promastigotes of a reference Leishmania strain (e.g. L. donovani, L. infantum or L. major) as a suspension of 5 x 106 promastigotes/ml, and 0.1ml of the suspension is injected intradermally into the volar surface of the forearm [12]. After 48-72hrs, the induration at the injection site is measured in two perpendicular directions using the ball-point pen method [13], and if the mean of the two measurements is greater than 5mm the test is deemed positive. LST positivity is thought to represent durable cell-mediated immunity, which can last for several years or possibly for life [14,15]. The LST is generally negative in individuals with active VL due to anergy, and only becomes positive several months to years after successful treatment [16,17]. For individuals with no history of symptoms, a positive LST is thought to indicate previous asymptomatic infection and protection from future VL [12]. Thus, the proportion positive at a community level is presumed to represent the cumulative exposure of the community to the parasite.
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