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Abstract Design and Methods ResultsAbstract

Background. Leishmaniasis is a vector-born disease endemic in
more than 88 countries threatens more than 350 million
people. The wide range of clinical symptoms makes
leishmaniasis a diagnostics challenge. For that reason a rapid
and accurate diagnosis is a prerequisite for effective treatment.

Design and Methods

The assay is a freeze-dried ready-to-use test that includes all
the required elements for the amplification of nucleic acid
targets. Its intended use is for the detection of Leishmania
parasites.
The freeze dried mix contains:

Results

The panel of samples considered in the present study includes
strong positives as well as weak positives and negatives. All the
samples were tested in repetitive runs for the intra-assay and
inter-assay evaluation. Qualitative results obtained using the
STAT-NAT Leishmania spp. were compared with the expectedand accurate diagnosis is a prerequisite for effective treatment.

Recent researches have established the high sensitivity and
specificity of Polymerase Chain Reaction (PCR) in the detection
of the Leishmania spp. DNA in human samples. This finding
recommends the use of a PCR molecular assay in the routine
diagnosis. The aim of this work is to evaluate the performance
of a novel Real-Time PCR-based assays designed to detect all
Leishmania species.

The freeze dried mix contains:

Components Final conc.

dNTPs 0,8 mM each

10X reaction buffer 1x

MgCl2 3 mM

STAT-NAT Leishmania spp. were compared with the expected
results of the panel. The PCR-based assay confirmed all the
results even in presence of very low levels of parasitic infection
(Fig. 1) with one exception: one of the immuno – compromised
patients was found positive to the Real-Time PCR assay.

Leishmania species.
Study, Design and Methods. A novel Real-Time PCR based-
assay was developed as a ready-to-use test with a specific set of
primers and probe able to identify a fragment designed in the
kinetoplast DNA (kDNA) minicircle. A second set of primers and
probe for the Human Beta Globin gene fragment was used as
an internal amplification control. The two sets are combined in Table A: Mix components.

Hot Start Taq 0,08 U/ µL

Specific primers* 0,1µM each

Specific probes* 0,25µM each

Preservatives/Stabilizers ---------
L . pos.

an internal amplification control. The two sets are combined in
a lyophilized and ready-to-use mix , co-amplified and detected
by a Real-Time PCR instrument. In the present study, a total of
78 patients clinically suspected to be affected by leishmaniasis
were admitted in reference centers and diagnosed with
methods considered “Gold Standard” for the investigation of
visceral leishmaniasis. The PCR assays were performed on
nucleic acids extracted from peripheral blood samples.

*A specific set of primers and probe was designed to identify a
fragment in the kinetoplast DNA (kDNA) minicircle; a second set
of primers and probe amplify the Human Beta Globin gene
fragment, used as an internal amplification control (IC).
The kDNA PCR is considered to be the most sensitive method
for the identification of leishmaniasis as there are about 10,000

L. neg.

IC

nucleic acids extracted from peripheral blood samples.
In the present study, the sensitivity of the kit was also evaluated
performing five 10-fold serial dilution of a titrated culture of
Leishmania parasites.
Results. Among the 78 samples, 28 (corresponding to 36%)
were diagnosed as positive and the remaining 50/78 patients
(64%) were reported as Leishmania negative. The
immunocompromised patients were reported as negative

for the identification of leishmaniasis as there are about 10,000
minicircles per parasite.
The two sets of primers and probes are co-amplified and
detected by a 7500 Real-Time PCR instrument (Life
Technologies).

Step
Cycle

Denaturation Annealing

Figure 1: Real-Time PCR amplification plot: Human Beta globin
gene (IC, internal amplification control) amplification in blue;
Leishmania amplification in purple: L. pos., Leishmania positive
samples; L. neg., Leishmania negative samples.

Even in presence of very low levels of parasitic infection, the
immunocompromised patients were reported as negative
(5/78). In these patients the serological test was occasionally
negative or borderline due to the frequent occurrence of
impaired humoral immunity. The PCR-based assay confirmed all
the results with one exception: one of the immuno –
compromised patients was found positive to the Real-Time PCR
assay.

Table B: Thermal cycler protocol.

Step
Cycle

Number
Denaturation Annealing

1 1 94°C 10min

2
2 95°C 15sec

3 60°C 1min

Even in presence of very low levels of parasitic infection, the
developed test was able to detect the presence of Leishmania
in the sample.

In order to evaluate the limit of detection of the assay, a
sensitivity test was carried out. Five 10-fold serial dilution were
tested starting from 5*104 parasites to 5*10-1 parasites in
presence of 200ng of Human genomic DNA (Fig. 2) .assay.

The kit showed a sensitivity of 5 parasites/reaction.
Conclusion. The described Real-Time PCR assay proved its
effectiveness for the detection of pathogenic Leishmania spp. in
various clinical samples. The test showed a sensitivity and a
specificity of 100%. The use of the Real-Time PCR-based assay
to investigate peripheral blood samples, which can be collected
much more easily than bone-marrow aspirates and with much

In the present study, a total of 78 patients, 5 of them
immunocompromised, clinically suspected to be affected by
leishmaniasis were admitted in reference centers and
diagnosed by direct determination of Leishmania amastigotes
in Giemsa stained bone marrow aspirate along with
microscopical evaluation of various biological specimens, in-
vitro culture, and a serology test for anti-Leishmania IgG

presence of 200ng of Human genomic DNA (Fig. 2) .
The kit showed a limit of detection of 5 parasites/reaction.

5*104 parasites 

5*103 parasites 

5*102 parasites much more easily than bone-marrow aspirates and with much
less pain for the subject, can be essential as a confirmatory test
but also as a screening test.

Introduction

vitro culture, and a serology test for anti-Leishmania IgG
titration. These methods are considered “Gold Standard” for
the investigation protocol of VL.
The panel of samples considered in the present study includes
strong positives as well as weak positives and negatives.
Among the 78 samples, 28 (corresponding to 36%) were
diagnosed as positive and the remaining 50/78 patients (64%)

5*102 parasites 

5*101 parasites 

5 parasites 

ICIntroduction
Leishmaniasis is a vector-born neglected tropical disease,
caused by the infection with Leishmania parasites transmitted
through the bite of an insect vector, the phlebotomine sandfly.
The most severe form is visceral leishmaniasis (VL) but it could
be also mucocutaneous or coutaneous, the most common form.
VL, also known as kala-azar, has emerged as an important

diagnosed as positive and the remaining 50/78 patients (64%)
were reported as Leishmania negative.
The immunocompromised patients were reported as negative
(5/78). 25 patients were suspected for Visceral Leishmaniasis
(VL), and the other 3 for Cutaneous Leishmaniasis (CL).

Samples Positives Negatives

5*10-1 parasites 

NTC

IC

VL, also known as kala-azar, has emerged as an important
opportunistic infection connected with HIV; there is a mutual
reinforcement between these two pathologies: people HIV
positive are more susceptible to VL and VL speeds up HIV
replication.
The wide range of clinical symptoms makes leishmaniasis a
diagnostics challenge, for that reason a rapid and accurate
diagnosis is a prerequisite for effective treatment. Recent

Table C: Panel samples.

In the present study, the sensitivity of the kit was also evaluated

VL 25
50

CL 3

TOTAL 28 50

Figure 2: Kit limit of detection: Real-Time PCR amplification plot of
Human Beta globin gene (IC, internal amplification control)
amplification in blue; five 10-fold serial dilution of Leishmania in
purple corresponding to 5*104 , 5*103 , 5*102 , 5*101 , 5 and 5*10-1

parasites.

To evaluate the specificity of the assay a cross-reactivity testdiagnosis is a prerequisite for effective treatment. Recent
researches have established the high rapidity, sensitivity and
specificity of Polymerase Chain Reaction (PCR) in the detection
of the Leishmania spp. DNA in a wide range of human samples.
This finding recommends the use of a PCR molecular assay in
the routine diagnosis.

In the present study, the sensitivity of the kit was also evaluated
performing five 10-fold serial dilution from 5*104 parasites to
5*10-1 parasites on titrated Leishmania’s parasites culture. The
parasites were extracted from the patients and cultured
reference centers. The limit of detection was evaluated in
presence of 200ng of Human genomic DNA (Hoffman – La
Roche – Switzerland ) in order to mimic a human sample.

To evaluate the specificity of the assay a cross-reactivity test
was also performed. Positive samples for other parasitic
infection (Plasmodia) were evaluated. No false positives were
observed in all the checked samples for the present of the most
diffused parasitic human infection as a guarantee.

Objectives

Objectives: The aim of this work is to evaluate the
performance and the sensitivity of a novel freeze dried Real-

Conclusions
The ready-to-use Real-Time PCR assay here described is able to
detect all the Leishmania infections of a panel of samples
obtained from various reference centers.

For this study DNA, has been extracted with a silica based
system developed internally able to give a DNA of good quality.
After the extraction, the DNA is immediately used for the PCR
protocol and then stored at -20°C.

performance and the sensitivity of a novel freeze dried Real-
Time PCR-based assays designed to detect all the 21
Leishmania species that have been recorded as being infective
to humans.

obtained from various reference centers.
The assay also showed a sensitivity of 5 parasites/reaction.
The ready-to-use format avoids problems related to cross-
contamination due to multi-step preparation of common PCR
master mixes.


