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Abstract

This observational study was carried out as a preliminary one to see the effectiveness and reliability of an easy non-

invasive approach for the confirmatory diagnosis of Visceral Leishmaniasis (VL) by detection of amastigote forms

(LD bodies) of the parasite. Clinically suspected 73 febrile cases were investigated by examination of bone marrow/

splenic aspirate to detect LD bodies, of whom 57 (41.61%) showed LD positive result on microscopy and/or culture in

modified Novy, Nichole, MacNeal (NNN) medium. Blood buffy coat was obtained by the method of density gradient

centrifugation using mono-nuclear cell separation fluid "Lymphoprep" from all the cases confirmed as VL. Thin

smears on microscopic slides were prepared from all 57 buffy coats, and stained by Leishman stain to see LD bodies

microscopically. Out of 57 buffy coat smears, 53 (92.98%) yielded LD bodies. Findings of the present study has

encouraged to carry out a field trial so that this easy approach can be practiced as a clinical diagnostic procedure.
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Introduction

Definitive diagnosis of Visceral Leishmaniasis (VL) is based
on the demonstration of amastigote form (LD body) of
Leishmania donovani in tissue specimens like splenic
aspirates, bone marrow or peripheral blood.! Microscopy of
bone marrow aspirates is highly sensitive diagnostic approach
for paediatric patients, because of higher parasitization. In
adult patients, sensitivity of bone marrow microscopy for LD
body is around 70%.2 But, the procedure of marrow aspiration
either from illiac crest or from sternum is very much painful.
Microscopic examination of splenic aspirates offers the
highest sensitivity (up to 98%), but is associated with the risk
of life-threatening haemorrhage in cases with profound
thrombocytopenia.3 Culture on Novy, Nichole, MacNeal
(NNN) or Schneider's media have been found to yield
successful results.
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Serological diagnosis is based on the presence of specific
humoral antibodies in cases of VL. There are a range of
serological methods available for the diagnosis of VL with
varying sensitivity and specificity. The Indirect Fluorescent
Antibody Test (IFAT) is one of the most sensitive tests
available. The test is based on detecting antibodies which are
demonstrated in the very early stages of infection and remain
undetectable during 6-9 months after cure. If the antibodies
persist in low titres, it is a good indication of a probable
relapse. Titres above 1/20 are significant and above 1/120 are
diagnostic for IFAT.256 The Direct Agglutination Test (DAT)
is a highly specific and sensitive test. It is a cheaper test and
simpler to perform making it an ideal for both field and
laboratory use. The antigen is prepared from promastigotes of
L. donovani and test can be carried out on plasma, serum,
blood spots collected on filter paper and whole blood. Serum
titres of 1:32,000, in case of DAT, are considered positive.”
The Enzyme Linked Immunosorbent Assay (ELISA) is 100%
specific with a sensitivity above 98%. The antigen is prepared
from promastigotes of L. donovani and the test can be
performed on serum, plasma or blood spots collected on filter

paper. It is useful in the field owing to its simplicity.
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However, false positive results are not uncommon. Hence, it
is preferred less than the IFAT and DAT for laboratory
diagnosis.8

Another interesting field for definitive diagnosis of Kala-
Azar (KA) might be the detection of LD body from bufty
coat smear of peripheral blood. Because, when blood is
settled in presence of an anticoagulant, the WBCs are
deposited and concentrated in buffy coat at the interface of
RBCs and plasma. If bufty coat is considered for making a
smear, it is supposed to show high content of WBCs
including monocytes. The monocytes parasitized by LD
bodies, if present, will be higher in the smear. Thus the rate of
LD body positivity is expected to be higher.®

In Bangladesh, bone marrow or splenic aspirates are
LD body detection.!0
Undoubtedly, collection of either of the specimens is

examined conventionally for
troublesome and inconvenient for both patients and doctors
due to the excruciating pain and procedural complications. As
a result, patients remain reluctant to be investigated. On the
other hand, buffy coat is obtained from peripheral blood and
collection of the specimen is easier and widely acceptable to
the patients.!! No investigators from Bangladesh has yet
reported or even known to have studied on LD body detection
from buffy coat. Unquestionably, buffy coat preparation and
examination is easier than splenic aspirate collection,
preparation and examination.

Methods

This observational study was done in the Department of
Microbiology of Mymensingh Medical College (MMC)
during the period from November, 2003 to March, 2004.
Patients were selected from the inpatient departments of
MMC Hospital, Community Based Medical College Hospital
and as community cases from nearby subdistricts of Fulbaria
and Trishal. A total of 71 patients were investigated for
diagnosis of Kala-azar on the basis of prolonged low grade
irregular fever with spleno-hepatomegaly, emaciation,
anaemia and other related clinical findings.

All patients underwent preliminary testing for routine
haematological profile, e.g., Hb%, ESR, Total Leukocyte
Count (TLC), Differential Leukocyte Count (DLC), Total
Platelet count (TPC) and Peripheral Blood Film (PBF).
Serum samples were tested for Aldehyde test (AT) and anti-
K39 antibodies by Immunochromatographic Test (ICT) strips
(Inbios Inc., USA). From all the patients, aspirates from bone
marrow/ spleen were collected and examined by microscopy
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for LD bodies and by culture for promastigote form of
Leishmania donovani.

Bone marrow was aspirated from anterior iliac crest using
bone marrow needle, whereas splenic aspirate was taken by
syringing according to standard method.!2 An appropriate
aliquot (1-2 drops) of the specimens was immediately
inoculated into the water of condensation of modified NNN
media with all aseptic precautions and rest was used to
prepare smear for microscopic examination using Leishman
stain. For grading and reporting of LD bodies by microscopy,
a WHO manual was followed.!3 After inoculation, culture
tubes were incubated at 22-24°C and checked daily from 3rd
day onwards up to 2 weeks for growth of promastigotes. For
the purpose of observing the promastigotes, one drop of the
fluid was gently aspirated from liquid phase of the medium
by sterile disposable syringe, taking all aseptic precautions
and was covered by a cover slip to see motile promastigotes
under high power objectives. If no promastigote was found
within 2 weeks, the specimen was then considered as
negative for culture.

Patients positive for L. donovani in microscopy and/or culture
were selected for buffy coat examination. For this purpose, 2
ml. venous blood was collected in a sterile centrifuge tube
containing appropriate amount of EDTA. Buffy coat was
obtained by centrifuging the tube in an oblique bored
centrifuge machine at 3000 rpm for 15 minutes applying the
principle of "Density Gradient Centrifugation". Lymphoprep
solution was used for that purpose at a ratio of 1:1. A thick
and opaque buffy coat (>1mm) was formed at the interface of
lymphoprep and plasma. The RBCs were settled at the
bottom of the tube.!4 Material from buffy coat was gently
sucked by a Pasteur pipette and a thin smear was prepared on
microscopic slides. The smears were stained by Leishman
stain for detection of LD bodies. Data was recorded in a
sheet

formatted data and analyzed manually using

appropriate statistical formulae.

Results

In this study, out of 71 suspected cases of prolonged fever, 57
were diagnosed as parasite positive cases of Kala-azar.
Majority of the cases were in the age range between 2-17
years. Male to female ratio was 1.38:1. (Table I)

Results of microscopy observing LD bodies showed that bone
marrow smears were positive in (52/71, 78.78%) specimens,
and all of the tested smears of splenic aspirate (05/05, 100%)
were positive. Culture in NNN media showed promastigotes
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among 50/71 (70.42%) suspected cases. So, microscopy and
culture methods together identified 57/71 (80.28%) positive
cases of Kala-azar. The ICT (anti-k39 antibodies) were positive
in all (57/57, 100.0%) of the positive cases of Kala-azar. Buffy
coat smears for LD bodies were examined among all positive

cases and some 53 (92.98%) were found positive. (Table II)

Table I: Age and sex distribution of confirmed Kala-azar

cases

Age group [ Male [ [Female

in years

2-7 (n=13) [J 09 (69.23%) [ [04 (30.77%)

>7-12 (n=17) [J
>12-17 (n=09)
>17-22 (n=06) [
>22-27 (n=03) [
>27-32 (n=09) [
Total (n=57) [

10 (58.82%) L
04 (44.44%)

04 (66.67%) [
03 (100.0%) [
03 (33.33%) O
33 (57.89%) [

[07 (41.18%)
105 (55.56%)
702 (33.33%)
00 (00%)

06 (66.67%)
24 (42.11%)

Table II: Findings of bone marrow/ splenic aspirates, anti-k39 ICT

and LD bodies in buffy coat smears

Name of the test Done in No (%) of
cases positive cases

Bone marrow for LD 66 52 (78.78%)

bodies in microscopy

Splenic aspirates for LD 05 05 (100%)

bodies in microscopy

Culture of bone marrow 71 50 (70.42%)

and splenic aspirates in

NNN medium

ICT (anti-k 39 71 57 (80.28%)

antibodies)

Buffy coat smear for LD 57 53 (92.94%)

bodies

Each of the Kala-azar cases showed a high ESR, reduced
haemoglobin concentrations, reduced TLC, increased percentages
of lymphocytes in DLC and reduced TPC. (Table III)

Table III: Haematological findings of 57 confirmed cases of
Kala-azar

Name of test [ Mean=+Standard deviation

ESR in mm 1st hour [ 96.25+18.76
Haemoglobin concentration (% )[ 45.35+6.07

TLC in thousands [ 3678.95+1463.82
% of lymphocytes [ 67.25+4.99

TPC in thousands [ 124.03+42.59
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Discussion

The present study explored the reliability and effectiveness of
LD body detection in blood buffy coat smear for definitive
diagnosis of Kala-azar. The criteria followed to select Kala-
azar cases in the present study was in agreement with other

reports.15.16

Majority of confirmed cases in the present study were in the
age range between 2-17 years. Ali and Ashford (1994) found
that majority of the cases (58.0%) were children below 15
years out of 142 cases of VL.!7 Benzamin et al (1984)
observed that majority patients of VL were in the age group
of 5-15 years.!8 Higher incidence of KA in children might be
due to the reason that children of poor family generally suffer
from malnutrition. Consequently their immunity is hampered
increasing the risk of getting KA infection and developing

severe disease.!®

In the present study, male to female ratio is 1.38:1. Another
study from home also reported almost similar ratio between
male to female.20 Males are infected more often than females,
most likely because of their increased exposure to sand flies
due to professional activities.2!

Positive results in the present study to see LD bodies by
microscopy from different specimens were as follows: bone
marrow 78.78%, splenic aspirates 100%, buffy coat smear
92.94%. Result of culture-positivity was 70.42%. Almost
similar corresponding values were reported in another study
done at Rajshahi region.22 In comparison to above-mentioned
studies, the findings of microscopy in blood buffy coat of the
present study was relatively higher. In this study, anti-k39
ICT were positive in 100% confirmed cases and over all it
became positive in 94.3% of all febrile patients. Different
other studies also found 100% positive results that well
corresponds with findings of the current study.20.23
Manufacturers claimed up to 100% sensitivity with anti-k39
ICT strips, which value (100% sensitivity) was also found in
their pilot study. High rates of positive results with anti-k39
ICT could be explained as it is based on a protein antigen
(K39) that appears as an immuno-dominant antigen in
majority of KA patients giving rise to strong antibody

response.z4

No local study report to see LD bodies in blood buffy coat
smears is available to compare with the findings of present
study. Williams et a/ (1995) made comments that finding of
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the leishmania parasites in blood is sometimes possible in
patients with Kala-azar from Kenya and India.2s The present
study yielded LD body detection at a relatively higher rate
(>92%). This is well explained by the fact that density
gradient centrifugation technique was adopted in this study
using lymphoprep to prepare thick buffy coat in comparison
to that found in Wintrobes tubes. As a result, more
macrophages as well as more LD bodies became concentrated
in buffy coat. So, the result found in this study might not be
highly unexpected rather is encouraging. One limitation of
the study is that confirmed negative afebrile controls could
not be included because nobody in health agreed to sacrifice
bone marrow or splenic aspirate for LD body detection. So,
we could not calculate virtual sensitivity, specificity, positive
and negative predictive values of LD body detection from
blood buffy coat.

Analyzing the findings of the present study, use of modified
blood buffy coat smear for confirmatory diagnosis of Kala-
azar in endemic areas is recommended. This study also can
inspire a prospective field for molecular and parasitic
diagnosis of Kala-azar by an easy and accessible approach.
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