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ABSTRACT Leishmaniasis causes significant morbidity and mortality in areas where it is endemic. A sero-
prevalence survey was conducted in 2 endemic villages in Daraa, Syrian Arab Republic, where 80 out of 345
children (23.2%) tested positive for visceral leishmaniasis (VL) using rK39 dipstick test. Only 10 cases were
symptomatic (12.5%), and 27.5% were positive by ELISA test. All the sera (N = 138) obtained from the
control village were negative. Of the rK39 initially positive cases, 52 had seroconverted to negative 9 months
later, 55 remained ELISA negative, and none developed the full-blown disease. Being faster and less expen-
sive than other diagnostic tests, rK39 is a rapid, sensitive and specific diagnostic tool for symptomatic cases
of VL in remote areas with poor accessibility to health services.

La leishmaniose viscérale en République arabe syrienne : détection précoce en utilisant le rK39
RESUME La leishmaniose entraîne une morbidité et une mortalité importantes dans les zones où elle est
endémique. Une enquête de séroprévalence a été réalisée dans 2 villages d’endémie à Dera (République
arabe syrienne) où 80 enfants sur 345 (23,2 %) ont été testés positifs à la leishmaniose viscérale en utilisant
le test rapide sur bandelette réactive rK39. Seulement 10 cas étaient symptomatiques (12,5 %), et 27,5 %
étaient positifs au test ELISA. Tous les sérums (n = 138) prélevés dans le village témoin étaient négatifs. Parmi
les cas initialement positifs au rK39, 52 étaient devenus séronégatifs 9 mois plus tard, 55 sont restés négatifs
à l’ELISA, et aucun n’a développé la forme floride de la maladie. Plus rapide et moins coûteux que les autres
tests diagnostiques, le rK39 est un outil diagnostique rapide, sensible et spécifique pour les cas symptoma-
tiques de leishmaniose viscérale dans les zones éloignées où l’accès aux services sanitaires est difficile.
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Introduction
Leishmania spp. are protozoa which cause
cutaneous, mucocutaneous and visceral
leishmaniasis in man. About 1.5 million
cases of cutaneous leishmaniasis and
100 000–500 000 cases of visceral leish-
maniasis (VL) occur annually. Human VL is
a serious illness that can give rise to epi-
demics and cause high mortality [1,2].

At present, routine diagnosis of VL is
done by direct microscopic examination of
patient material or by culture [2–4]. The
microscopic detection of amastigotes in
Giemsa-stained spleen, bone marrow or
lymph node aspirates is simple and cheap,
but spleen aspiration can be a dangerous
procedure under field conditions, and isola-
tion of parasites by culturing is time-
consuming, expensive and difficult [3–6].

Serodiagnosis has been widely utilized
because anti-leishmanial antibody titres are
high, especially during the acute phase. The
preferred method of diagnosis in the labo-
ratory situation is by enzyme-linked immu-
nosorbent assay (ELISA), fluorescent
antibody or direct agglutination tests [7–
10]. For effective screening of infected hu-
mans and reservoirs, however, there is a
need to adopt a simple, sensitive and spe-
cific diagnostic test. The rapid assay for
qualitative determination of antibodies to
rK39, an antigen specific for VL caused by
parasites of the L. donovani complex, is
considered a reliable new test [11–18]. The
use of this antigen as a rapid tool for de-
tecting VL is not established in the Syrian
Arab Republic or in neighbouring coun-
tries.

Visceral leishmaniasis is endemic
throughout most of the Mediterranean ba-
sin countries, France, Italy, Lebanon, Syri-
an Arab Republic, Algeria, etc., since the
whole area is one biogeographical entity.
Data from the Division of Disease Control
in the Syrian Arab Republic report 37 cases

of VL for 2000 and 35 cases for 2001, dis-
tributed into two main endemic areas, near
the coast (Latakia, Tartous, Aleppo and
Idleb), where cases of human VL (especial-
ly in children) have been found [19,20],
and in the south, between Dara and Suway-
da.

The main objectives of this study were
to assess the efficacy of the rK39 test for
early detection of VL cases in children un-
der 5 years in endemic villages, as well as
testing its prognostic value in the follow-up
of the subclinical and acute cases in these
villages.

Methods
Study area
Two villages, Sour and Assem, located be-
tween Dara and Suwayda in the south of
the country were selected for the following
reasons:
• proximity to Damascus (50–70 km), so

that samples can be transported to the
laboratory quickly, ensuring accuracy
of results;

• local conditions, namely the volcanic
rocky hills, low altitude and high humid-
ity, an environment suitable for both
reservoir and vector species;

• presence of a very high density of Phle-
botomus spp. inside and outside the
homes;

• incidence of cases of VL in these two
villages in the previous 2 years.
Ottaya village was selected as a negative

control for VL infections; the village is dis-
tant from the endemic tested areas and no
cases of VL have been reported there.

Screening childhood population
by rK39 dipstick test
A cross-sectional survey was conducted in
the three study villages. There is no public
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health centre in the villages, so a household
survey conducted by doctors and techni-
cians was carried out. This was done in
May, September and November 2001 and
April 2002, these months being chosen as
Syrian Ministry of Health reports indicate
that the number of cases of VL is greater
during these times. All children (483) be-
tween 6 months and 6 years residing in the
3 villages were tested for VL using rK39
dipsticks.

A drop of peripheral blood is added to
the rK39 dipstick (InBios International,
United States of America), after which the
chase buffer solution, which allows blood
proteins to migrate upward, is added. The
results can be read in 5–10 minutes. The
test is positive when double bands (control
line and test line) appear in the test strip,
while the presence of a single control line
indicates a negative result [15,16].

The follow-up of the cases testing pos-
itive by rK39 was carried out in December
2002, both clinically and serologically.

Parasitological examination
Bone marrow aspirates were obtained from
10 of the children testing positive for VL
(parental consent was refused in the re-
maining cases). The procedure was done in
hospitals in Damascus since there were no
local health care facilities with the neces-
sary equipment. Smears prepared from the
aspirates were stained with Giemsa stain
and diagnosis of VL was confirmed by the
microscopic detection of amastigotes.

Sera sample collection
For each child, a data collection form was
completed which included information
about the child and whether any signs and
symptoms of the disease were present.
Sera samples were obtained only from pos-
itive children (80 sera) and stored at –20 °C
until use.

ELISA test
In order to identify the sera antibody titres,
serum samples were tested by ELISA (Bor-
dier Affinity Products, Switzerland)
[21,22]. Breakable ELISA strips were sen-
sitized with L. infantum soluble antigens.
The wells were blocked with TBS-Tw. Af-
ter removing the blocking solution, the
wells were incubated with diluted serum
samples, then washed 4 times with wash-
ing solution and incubated with conjugate.
The conjugate was then removed and the
wells were washed and incubated with the
substrate. Finally the strips were read at
405 nm in the PersonalLAB™ (Biochem
ImmunoSystems, Italy) ELISA reader.

Results
Table 1 shows the results of the screening
of the childhood populations in the two en-
demic villages. Eighty out of 345 samples
were rK39 positive, recording a seropreva-
lence of 23.2%, which was statistically
higher in Assem compared to Sour village.
There was no significant difference be-
tween males and females regarding the
prevalence of infection. All the sera (N138)
obtained from the control village, Ottaya,
were negative (single band).

Table 1 Screening childhood populations for
visceral leishmaniasis in the two endemic
villages using rK39

Village No. of children No. positive, %
screened rK39

Sour 204 35 17.2

Assem 141 45 31.9

Total 345 80 23.2

All 138 subjects in the control village, Ottaya,
tested negative by rK39 dipstick test.
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full-blown disease except for 4 children
with enlarged lymph glands. Serologically,
the data obtained after applying the rK39
dipstick test presented only 3 weakly posi-
tive children (similar to their previous re-
sults) with the rest of the samples (52 sera)
testing negative.

ELISA test results were negative in all
55 cases tested at the 9-month follow-up,
i.e. no variation from earlier results. This
indicates that ELISA is more sensitive in di-
agnosis of the disease since it recorded a
lower frequency of false positive cases
compared to rK39.

Discussion
This study showed that rK39 is a reliable
serologic indicator of VL infection. The
specificity of this recombinant product,
which is part of a large kinesin-related pro-
tein expressed by amastigotes [11,23], has
been previously reported using sera from
patients with other tropical diseases
[13,14,24,25].

According to many studies, the fact that
rK39 predominantly exists in amastigotes
(the pathologic form) and not in promastig-
otes, could explain the high titres of anti-

Sera from patients with acute VL were
easily identified by rK39 test, but patients
with asymptomatic or self-healing infec-
tions had low or undetectable levels of anti-
rK39 antibodies.

Microscopic examination for amastig-
otes in bone marrow aspirates was only
performed in 10 out of the 80 positive cas-
es due to the high parental refusal rate. All
10 cases tested proved to be positive for VL
(sensitivity 100%). Most of children who
were positive by rK39 dipstick were as-
ymptomatic (Figure 1a) and the number of
leishmania amastigotes identified inside and
outside macrophages in the stained bone
marrow aspirates was lower in this asymp-
tomatic group compared with the symp-
tomatic children (Figure 1b). Symptoms
included irregular fever (for one day),
cough, diarrhoea, loss of weight and
hepato-splenomegaly (2–3 cm).

The sera of the 80 positive cases by
rK39 dipstick test were tested by ELISA,
but only 27.5% were proved positive (Ta-
ble 2).

Nine months after the first visit, 55 out
of the 80 children (68.8%) who tested pos-
itive by rK39 dipstick were followed up
clinically and serologically. All these chil-
dren appeared healthy with no evidence of

Figure1 Amastigotes inside and outside the macrophage in: a) asymptomatic children;
b) symptomatic children

a                                            b
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rK39 antibodies in patients with acute VL
and relatively lower titres in those infected
but asymptomatic [13,14,26,27].

There was poor agreement between
rK39 and ELISA results. The number of
sera testing positive by ELISA was 22
(27.5%) of the 80 which tested positive
using rK39 dipstick. However, it is worth
mentioning that this is consistent with other
studies that reported that ELISA test using
rK39 was more sensitive and specific than
the ELISA test using soluble antigen [11–
14].

Only 10 of the 80 children testing posi-
tive were symptomatic (12.5%), and in 3
of these 10 cases microscopic examination
for amastigotes was positive. Most chil-
dren who tested positive by rK39 dipstick
were asymptomatic, and few Leishmania
amastigotes were identified inside and out-
side macrophages in comparison with the
symptomatic children. The difficulty in the
demonstration of parasites in asymptomat-
ic or sub-clinical patients has been reported
in other studies [13–15,27].

These results indicate that the use of
rK39 strips is a relatively sensitive test
method because it can detect even a very
small quantity of antibodies resulting from
individual specific immunological response
to insect bites. These results, however, also
indicate that rK39 is unable to differentiate
between recent and old infection, and that
the existence of clinical signs and symp-
toms is necessary to diagnose VL in cases
with positive test results.

In conclusion, rK39 could be used as a
rapid, sensitive and specific diagnostic test
for visceral leishmaniasis in symptomatic
cases living in remote areas where there is
poor accessibility to health services. The
test is quick (results are obtained in 5–10
minutes) and no special equipment is need-
ed. In disease endemic countries, VL can
easily be misdiagnosed on a clinical basis,
therefore, screening populations using
rK39 test is recommended for early diagno-
sis and treatment of the disease, thereby
reducing its morbidity and mortality.
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Table 2 Comparison of rK39 dipstick test and
ELISA test

Village + rK39 % +ELISA %

Sour 35 43.8 8 10.0

Assem 45 56.3 14 17.5

Total 80 100.0 22 27.5

All 138 subjects in the control village, Ottaya,
tested negative by rK39 dipstick test.
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