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Summary :

A laboratory frial using recombinant (K39 dipsticks for differential
diagnosis of American visceral leishmaniasis AVL) from other
sympatric endemic diseases which share similar clinic features
(Chagas disease, malaria, schistosomiasis and toxoplasmosis) was
conducted in Venezuela. The 100 % specificity of the test
previously obtained in other countries was confirmed. The use of
this test at the primary health care level in Venezuela for a rapid
diagnosis of active AVL cases, which may avoid deaths, is
recommended.

KEY WORDS : American Visceral leishmaniasis, rK39, dipstick, differential
diagnosis

merican visceral leishmaniasis (AVL) is a serious
parasitic disease distributed in Argentina,

olivia, Brazil, Colombia, Costa Rica, El Sal-

vador, Guatemala, Honduras, Mexico, Nicaragua and
Venezuela (Arias et al., 1996). In Venezuela its magni-
tude is not well known, mainly because clinic features
are shared with other endemic diseases and diagnosis
is difficult. Tt is accepted that some fatal AVL cases
might be erroneously attributed to malaria, schistoso-
miasis, Chagas disease or toxoplasmosis. Finding Leish-
mania spp. parasites in bone marrow, which is the
unequivocal evidence for etiologic diagnosis, is not
practiced in Venezuelan rural areas. On the other
hand, this method has a low sensitivity because of a
low parasitic burden. Serological methods (e.g. IFAT),
which are only available in specialized diagnostic cen-
ters in Venezuela, show high sensitivity but not always
high specificity (Camargo & Rebonato 1969; Badar6 et
al., 1983). The use of a dipstick based on the recom-
binant rK39 antigen of a sequence of 298 aminoacids
and an improved serological procedure has showed to
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VALUE OF A DIPSTICK BASED ON RECOMBINANT RK39 ANTIGEN
FOR DIFFERENTIAL DIAGNOSIS OF AMERICAN VISCERAL LEISHMANIASIS
FROM OTHER SYMPATRIC ENDEMIC DISEASES IN VENEZUELA
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REsumé : DIAGNOSTIC DIFFERENTIEL DE LA LEISHMANIOSE VISCERALE AU
VENEZUELA A L’AIDE DE BANDELETTES IMPREGNEES D’ANTIGENE
RECOMBINANT RK39

Une étude utilisant des bandelettes imprégnées d'antigéne
recombinant K39 a été menée en laboratoire pour le diagnostic
différentiel de la leishmaniose viscérale des autres maladies
endémiques au Venezuela présentant des similitudes cliniques
[maladie de Chagas, paludisme, schistosomiase, toxoplasmose).
la spécificité du test (100 %), déja observée dans d'autres études,
a été confirmée. L'utilisation de ce test au niveau des soins de
santé primaires est recommandée pour un diagnostic précoce de
la leishmaniose viscérale américaine.

MOTS CLES : eishmaniose viscérale américaine, bandeleftes imprégnées, K39,
diagnostic différentiel.

be practical and reliable for the diagnosis of visceral
leishmaniasis in the New World (Badaro et al., 1996)
and in the Old World (Sundar er al., 1998). Here we
present results of the first application of the rK39 dips-
tick for differential diagnosis between AVL and other
sympatric parasitic diseases in Venezuela.

MATERIALS AND METHODS

era of patients kept at the Instituto de Medicina

Tropical of the Universidad Central de Venezuela

with diagnosis of AVL (41), malaria (20), schisto-
somiasis (10), Chagas disease (12) and toxoplasmosis
(14) were tested using a recombinant rK39 antigen
(InBios International, Inc). The diagnosis of AVL was
based on the positivity of at least two of the following
tests: bone marrow examination, immunofluorescence
antibody test (IFAT), counterimmuno-electrophoresis
(CIEP) and Western blotting, as previously described
(Delgado et al., 1998). Plasmodium vivax and P. falci-
parum had been detected by microscopical observa-
tion. Schistosomiasis had been demonstrated by Schis-
tosoma mansoni eggs in feces and by the circumoval
test (Oliver- Gonzalez, 1954). Complement fixation test
(Machado Guerreiro’s test) and IFAT were used for
Chagas Disease diagnosis (Almeida & Fife, 1970). Toxo-
plasmosis was determined by ELISA (Voller et al., 1976)
and indirect agglutination test (Jacobs & Lundle, 1957).
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Sera from 10 patients with localized cutaneous leish-
maniasis (LCL) and 10 with mucocutaneous leishma-
niasis (MCL) were also included in the study to discard
cross reaction to species-specific Leishmania spp. anti-
bodies. The rK39 dipstick test was assayed three times
for each sample. Simultaneous IFAT using leishmanial
antigen was always done, allowing us to determine the
comparative specificity and sensitivity of both tests.
The methodology used for the dipstick test followed
standard recommendations: one drop of serum was
applied to the absorbent pad at the bottom of the strip.
After air drying, three drops of test strip buffer (pro-
tein A-colloidal gold conjugate) were added. All dips-
tick results were recorded at five minutes after applying
the buffer solution.

RESULTS

he appearance of a red upper band (control)

indicating the presence of IgG, demonstrated

proper test functioning. The appearance of a
lower red band revealed the presence of 1gG anti-rK39,
indicating a positive test for AVL. When comparing
results of proved AVL positive sera against sera posi-
tive to other diseases, a 100 % of specificity was
demonstrated. Conversely, IFAT showed cross-reaction
for Chagas disease, LCL and MCL (titer = 1:256). Dips-
tick sensitivity in sera positive for AVL was 87.8 %
(36/41) while IFAT sensitivity was 100 %. When results
were analyzed as function of time of sera storage it
was detected that sera that were negative to dipstick
test (but positive to IFAT) had been kept in the labo-
ratory at — 70° C for more than 10 years (1974-1983).
In fact, no significant difference was detected when
comparing results obtained with sera stored during
1974-1978 (24-20 years before), 1979-1983 (19-15 years)
and 1984-1988 (10-15 years of storage) (Fisher exact
test), but significant difference was obtained compa-
ring results of each of these groups of samples with
those from sera collected between 1989-1993 and
1994-1998 (Fisher exact test: p > 0.01).

DISCUSSION

60-second dipstick for a rapid diagnosis of vis-
Aceral leishmaniasis has being recently used

(Sundar et al., 1998; Jelinek et al., 1999). Results
on the sensitivity of tests using this antigen have led,
to a certain extent, to different interpretations. Some
authors refer a very high sensitivity in active AVL, being
positive in acute infections and subclinical progressing
to VL infections, while asymptomatic and subclinical
self-healing patients would be negative (Badar6 et al.,
1996). Sundar et al. (1998) refer 100 % sensitivity in

all patients with positive spleen aspirate, that would
indicate active infection, while they obtained four posi-
tive results in patients with negative spleen aspirate
direct smears that were also interpreted as subclinical
no-self healing infection. On the other hand, false
negatives (28.6 %) were detected among 14 samples
by Jelinek et al. (1999). These authors state that the
reason for the false negative reactions remains unclear,
so they do not consider that the rK39 dipstick as a
reliable and conclusive test for VL diagnosis. We
observed loss of reactivity in sera kept more than nine
year, which may be due to protein degradation in long-
term stored samples (Margulies, 1996).

The presence of specific antibodies is detected by the
recombinant product rK39 with a repetitive epitope clo-
sely conserved between Leishmania chagasi and
L. donovani, which is part of a large kinesin related
protein expressed predominantly by amastigotes (Reed,
1990; Burns et al, 1993). A 100 % specificity of this
protein had been previously reported in Brazil using
sera from patients with tropical diseases other than AVL
(Badaro et al., 1996). A good specificity has been also
reported in the Old World (Singh et al., 1995; Sundar
et al., 1998; Jelinek et al., 1999). In Venezuela AVL,
Chagas Disease, malaria, schistosomiasis and toxo-
plasmosis overlap in some areas. These diseases share
clinical symptoms and signs, therefore the clinical-epi-
demiological diagnosis is of scarce value, even in
endemic areas. The major need for a rural medical
doctor is to handle a reliable test for an early diagnosis
of AVL in order to apply the opportune specific treat-
ment. The high specificity of the K39 antigen to diffe-
rentiate from sympatric parasitic diseases other than AVL
in Venezuela, allows us to recommend the routine use
of this simple and low cost dipstick test for a rapid dia-
gnosis of suspected AVL cases in rural area primary care
centers, since it may indeed avoid deaths. Suspected
AVL cases which would result negative, should be
referred to the closest hospital to be confirmed by other
serological or parasitological techniques.
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