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In Brazil, sophisticated techniques currently employed for diagnosis of visceral leishmaniasis, such as polymerase
chain reaction-based assays, are only available in major research centers, whereas conventional methods are still
used in many areas where the disease occurs. In the state of Mato Grosso do Sul, in the country’s Center-West
Region, visceral leishmaniasis has recently emerged in many cities, and duration of the disease, from the onset of
symptoms to diagnosis, has been short. Considering that results of diagnostic tests may depend on the phase of the
disease, we compared direct examination of bone marrow aspirates (BMAs), BMA culture, and serology by Indirect
Immunofluorescence Antibody Test (IFAT) for diagnosis in children, according to time of evolution (≤≤≤≤≤ 30 days or >30
days) and to spleen size (≤≤≤≤≤ 5 cm or > 5 cm) at admission. Duration of the illness did not interfere with test positivity:
direct smear examination and IFAT were positive in more than 80% of patients, as was culture in around 60%.
Results of positive microscopy, however, where predominant in patients with larger spleens. Thanks to the association
of traditional techniques, only a few patients had to begin a treatment trial without confirming the diagnosis.
Conventional methods for diagnosis of visceral leishmaniasis are still indispensable in our region, and training
professionals in basic techniques should be incremented. The highest sensitivity in laboratory diagnosis among the
cases investigated was that obtained with a combination of BMA direct examination and IFAT, nearing 100%.
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Visceral leishmaniasis, or kala-azar, is a serious health
problem in Brazil [1] and in many countries around the
world [2]. Accurate diagnosis is an important tool in the
control of the disease, regardless of geographical location.
In recent years, sensitive and specific tests, as those
based on molecular methods such as polymerase chain
reaction (PCR) have been used to detect DNA of
Leishmania in a variety of clinical samples [3-8]. Although
these techniques constitute a promising advance for the
diagnosis of visceral leishmaniasis, they are usually
sophisticated and are not available in many places where
laboratory facilities are limited.

In the state of Mato Grosso do Sul, situated in the Brazilian
Center-West Region, diagnosis is still based on the use of
conventional methods, such as the demonstration of
parasites in stained slides or cultures of bone marrow aspirate
(BMA) and the detection of antibodies in sera by the Indirect
Immunofluorescence Antibody Test (IFAT) in patients with
a suggestive clinical picture of visceral leishmaniasis. In this
study, we analyzed the results of these techniques and
compared them with the duration of the disease and with
spleen size in children admitted to a reference hospital for
treatment of visceral leishmaniasis. In addition, we attempted
to identify the best combination of tests for diagnosis in
this region of Brazil.

Materials and Methods
From January 1998 to February 2005, 116 children living

in Mato Grosso do Sul were admitted to a reference hospital
(NHU-UFMS) in Campo Grande, the state’s capital city,
presenting with manifestations compatible with visceral
leishmaniasis (fever, hepatosplenomegaly, pancytopenia,
hypergammaglobulinemia). BMAs were collected from all
children by sternal puncture or, more rarely, from the iliac
crest; BMA cultures were performed for 86 cases and IFAT
for 79. When possible, BMA inoculation in hamster was
obtained. Duration of the illness (≤ 30 and > 30 days) and
spleen size on admission (≤ 5 cm and > 5 cm, measured
from the lowest left rib to the distal edge of the organ) were
recorded and crossed with the tests results. Sixty five
patients were submitted to all three diagnostic procedures,
and the combination of the methods in these children was
analyzed.

Direct Examination (BMA Microscopy)
Amastigotes were detected by microscopic examination

of Giemsa-stained slides. Four slides from each patient were
analyzed with a 10´ eyepiece and a 100´ oil objective. The
entire smear was examined (more than 1000 microscopic fields)
before a negative result was assigned.

Culture
BMAs were cultured in Novy-MacNeal-Nicolle (NNN) with

Schneider’s insect medium supplemented with 20% fetal calf
serum, incubated at 24°C and weekly examined by microscopy
for the presence of the parasite until, eight weeks.

Indirect Immunofluorescence Antibody Test (IFAT)
Performed with a commercial kit (Fiocruz-Bio-Manguinhos,
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Rio de Janeiro), using promastigotes as antigen. Titers =1:40
were considered positive.

Statistics
Fisher’s exact and χ2 tests were used to compare

proportions. Statistical significance was defined as p ≤ 0.05.

Ethical Issues
Approval to conduct the study was obtained from the

Ethics Committee of the Federal University of  Mato Grosso
do Sul.

Results
Of the 116 children with suspected visceral leishmaniasis

on admission, 83.6% (n = 97) had parasites detected by BMA
direct examination. IFAT showed a positivity of 86.1% (68/
79). BMA culture was the least sensitive method, confirming
diagnosis in just 60.5% (52/86) of the samples tested.

In most patients referred from other hospitals for diagnosis
confirmation and treatment, only direct microscopy had
already been tried, and serology had been requested in a few
cases.

As many as 70% of the children exhibited suggestive signs
and symptoms for 30 days or less, and in 30% the disease was
diagnosed after 30 days. Table 1 shows the positivity of each
method, according to the duration of the disease. No
statistically significant difference was found when cases with
shorter (≤ 30-day) or longer (> 30-day) duration of the disease
were compared for the three tests (direct microscopy, p = 0.344;
culture, p = 0.360; IFAT, p = 1.000).

Spleen size larger than 5 cm on admission was found in
86.2% of the patients (100/116); 13.8% (16/116) had 5 cm or
less. BMA direct microscopy showed a greater number of
positive results when spleen size was larger than 5 cm (p =

0,024) (Table 2). No statistically significant difference was
found between spleen sizes regarding the results of culture (p
= 1.000) or IFAT (p = 1.000).

It was not possible to submit all the 116 children to the
three diagnostic methods. This was possible in 65 of them.
Had direct microscopy or serology been used separately, as
many as 15.4% of the patients would not have been diagnosed.
If direct microscopy and culture were employed in association
(without IFAT), 13.8% cases would remain without etiologic
confirmation. If direct microscopy and serology (or all three
methods) had been combined, only one patient (1.5%) would
remain without diagnostic confirmation at the time of
admission; this child had parasites detected by hamster
inoculation five months later. This emphasizes the importance
of associating serology and BMA direct microscopy in order
to reach higher positivity rates in diagnosis.

Discussion
An epidemic wave of visceral leishmaniasis has been

triggered in the state of Mato Grosso do Sul, and children
have been exhibiting an illness of short duration, from onset
of symptoms to diagnosis, so that most cases are seen at the
hospital when clinical and laboratory features are already
striking. We thus chose to compare the positivity of
conventional methods in the diagnosis of cases exhibiting
these characteristics.

Demonstration of amastigotes in bone marrow smears
ranges from 60% to 85% [9]. Brazilian researchers have
reported rates from 69.3% to 81.2% in pediatric patients [10-
14]. However, some factors interfere with the positivity rates
of the method. Bone marrow aspiration should be carried out
by trained individuals, and performance of a correct technical
procedure is vital to its sensitivity [15], since inadequate
aspiration may provide insufficient or inadequate material
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Table 1. Positivities of three conventional methods for diagnosis of visceral leishmaniasis in children according to the duration
of the disease, NHU-UFMS, 1998-2005

Table 2. Positivities of three conventional methods for diagnosis of visceral leishmaniasis in children according to the spleen
size on admission, NHU-UFMS, 1998-2005

Duration of the BMA microscopy * BMA Culture** IFAT***
disease (days) NO. positive/ n tested (%) N positive/n tested (%) N positive/n tested (%)

 ≤ 30 66/81 (81.5) 35/61 (57.4) 47/55 (85.5)
 > 30 31/35 (88.6) 17/25 (68.0) 21/24 (87.5)
Total  97/116 (83.6) 52/86 (60.5) 68/79 (86.1)

* p= 0.344 (χ2 test) ** p= 0.360 (χ2 test) *** p= 1.000 (Fisher’s exact test).

Spleen size (cm)  BMA microscopy * BMA Culture** IFAT***
N positive/n tested (%) N positive/n tested (%) N positive/n tested (%)

≤ 5 10/16 (62.5) 6/10 (60.0) 7/8 (87.5)
> 5 87/100 (87.0) 46/76 (60.5) 61/71 (85.9)
Total 97/116 (83.6) 52/86 (60.5) 68/79 (86.1)

* p= 0.024 (Fisher’s exact test) ** p= 1.000 (Fisher’s exact test) *** p= 1.000 (Fisher’s exact test).
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(peripheral blood). Expertise of the microscopist, number of
fields analyzed, and time spent to examine smears are other
significant aspects [16]. Sensitivity is decreased when BMAs
are quickly examined, but, when they are examined for
appropriate lengths of time, examination can achieve a
sensitivity level close to that of spleen aspirates (> 95%) [16].

Finally, parasite tissue burden is another important aspect.
In our study, although parasites were scarce in the early phases
of the disease, the expertise and persistence of the
microscopist allowed positive results to be achieved; some
smears in fact required inspection of a large number of fields,
and parasite numbers, in some cases, were as low as one or
two in the entire slide. Therefore, parasite tissue burden is
another factor influencing the positivity of direct microscopy;
in visceral leishmaniasis, a cytokine mediated cell-type
response defines patients as scarcely, moderately, or heavily
parasitized [17].

Spleen size larger than 5 cm on admission was associated
with a greater number of positive results by direct microscopy.
On the other hand, when spleen size is small (≤≤≤≤≤ 5 cm), IFAT
may be a better alternative for diagnosis.

Although culture was the least sensitive method in the
study (60.5%), the sensitivity of culture may vary from 40% to
50% when BMAs are used, and from 70% to 98% with the use
of splenic aspirates [18]. The main difficulty with cultures is
the high contamination rate in the early stages [18,19].
Moreover, culture-based diagnosis may take days or weeks
and so, is not appropriate for the purpose of deciding to begin
a treatment.

A wide range of serological methods is available for
diagnosis of visceral leishmaniasis [18,19]. Among the several
serological techniques employed, Indirect
Immunofluorescence is one of the most widely used in Brazil
[1]. ELISA is a more sensitive test [1] and may use highly
sensitive recombinant antigens such as rK39 [19]; the direct
agglutination test (DAT) is simple, cheap, and highly specific
and sensitive, but commercial kits for IFAT are supplied
without cost by the Brazilian Ministry of Health. Change of
the antigens used in serological methods can improve
sensitivity and eliminate false-positive results [20]. Perhaps
the use of an antigen based on a regional strain of Leishmania
may provide better results.

In the present study, IFAT was highly sensitive and was
found to be a suitable alternative to parasite detection in the
conclusive diagnosis of visceral leishmaniasis in pediatric
patients when strong clinical suspicion is present, although
in our setting parasite detection is favored by health
professionals. In fact, the least requested method for diagnosis
was serology.

Molecular techniques such as those based on PCR
have been compared with traditional methods, with
promising results [21]. The present study showed that
the association of microscopy and serology can provide
diagnosis in 98.5% of cases. Considering that the majority
of cases of visceral leishmaniasis occur in poor and

suburban areas of the countries where it is prevalent [2]
and where laboratory resources are probably scarce,
conventional methods for diagnosis of the disease are
still indispensable, and training professionals in basic
techniques should be incremented.

No currently available method for visceral leishmaniasis
diagnosis exhibits all the desirable characteristics of high
sensitivity and specificity, in addition to ease of use and low
cost. We conclude that the use of more than one conventional
technique in the diagnosis of visceral leishmaniasis in children
is recommended in our region while a single sensitive, specific,
less invasive method is not available. Using BMA direct
examination and IFAT, confirmation of the disease might be
possible in nearly 100% of cases.
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