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Summary
The purpose of the study was to estimate the specificity and sensitivity of different
serological methods for the diagnosis of visceral leishmaniasis in Bangladesh. Blood
samples from 155 suspected kala-azar patients together with 80 sick subjects and
50 healthy subjects from the endemic areas were collected. Out of the 155 suspected
kala-azar patients, bone marrow were collected from 126 patients. All bone marrow
samples were examined by direct microscopy. 92 bone marrow samples were also
examined by culture method. Blood samples were examined by various serological
tests. Out of 126 marrow samples, LD bodies were present by microscopy in 77
(61.1%) cases and out of 92 marrow samples, cultures for LD bodies were positive in
33 (35.9%) cases. All the three serological tests (IFAT,ELISA&DAT) were positive
in all parasitologically positive kala-azar patients. They were also positive in seven
(15.5%) out of 45 parasitologically negative cases and 10 (34.4%) out of remaining 29
cases in whom bone marrow samples were not available. Thus the serological tests
proved to be simple, non-invasive, highly sensitive and specific methods for the
diagnosis of visceral leishmaniasis. DAT is the simplest of these serological tests,
although these tests did not differ in sensitivity and specificity.

Introduction
Visceralleishmaniasiscaused by Leishmania
donovani is endemic in many parts of the
world including Bangladesh, India, China,
Mediterranean area, Africa, Central and
South America. Resurgence of the disease
has occurred during the late seventies' and
since then the incidence of kala-azar is
gradually increasing in some districts of
Bangladesh, namely, Pabna, Sirajganj,
Rajshahi, Mymensingh, Jamalpur and parts
of Dhaka. Now the disease has become

simultaneously by Show and Voller3 and
Duxbury and Sadun4and other authors5.6.7,B,g
for the serodiagnosis
of kala-azar.

endemic and even hyperendemic in some of
those districts.
1. Sher-e-Bangla

The diagnosis of kala-azar depends upon
direct microscopic observation and culture
of parasites present in spleen or bone
marrow aspirates2. Indirect fluorescent
antibody test (IFAT), direct agglutination
test (DAT) andenzymelinkedimmunosorbent
assay (ELISA) are the indirect serological
tests currently employed for the diagnosis
of kala-azar.
IFAT was introduced

Srivastava'Ocarried out a comparison among
IFAT& ELISAand found that IFATwas 100%
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weeks. About 10 ml of venous blood was
collected from each individual and was
allowed to clot and then serum was

found
that the test is highly sensitive and specific
when compared to DAT in the detection of
canine reservoir of visceral leishmaniasis.
sensitive and 95% specific. De-Korte
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separated aseptically. Each serum sample
was divided into three screw capped vials
and preservedat - 20°C until (8 months)
used. IFAT, ELISA and DAT for kala-azar
were performed with aU these samples.
Titers of >64, >128 and >1600 were
considered positive titers for IFAT, ELISA
and DAT respectively.

In a recent study in Bangladesh, some of
the serological tests for the diagnosis of
visceral leishmaniasis have been compared
by Muazzam et ap2. However, no study has,
so far, been reported on sensitivity and
specificity of these tests in Bangladeshi
population. The present study has been
designed to evaluate the sensitivity and
specificity of DAT, IFAT and ELISA in
visceral leishmaniasis.

Results
Blood samples were collected from 155
patients
with
suspected
visceral
leishmaniasis,from 80 patientssufferingfrom
diseases other than visceral leishmaniasis
(as sick controls) and from 50 healthy
controls.IFAT, ELISA and DATforkala-azar
were performed with all these samples. All
three tests were positive in 117 samples.

Materials and methods
Samples of blood and bone marrow were
collected form the patients attending the
Institute of Post-graduate Medicine and
Research(IPGMR),Instituteof Epidemiology,
DiseaseControl& Resear~h(IEDCR),Dhaka
Medical College .Hospital (DMCH), Sir
Salimullah Medical College Hospital
(SSMCH), RajshahiMedicalCollegeHospital
(RMCH) and other peripheral hospitals of
different upazillas of Rajshahi and
Mymensingh districts from January to
November, 1990.

Marrow samples could be collected from 126
of these 155 patients. Only slides were
available in 34 cases & out of these, LD
bodies were present in 24 (70.6%) cases.
Marrow materials for direct microscopic
examination & culture for LD bodies were

Under aseptic condition bone marrow were
collected from the anterior part of the iliac
crest as per method described by Dacie
and Lewis (1984)13. A part of the aspirated
bone marrow materials was smeared on
glass slide and stained with Leishman's stain
and examined under microscope for LD
bodies. Another part of the bone marrow
sample was cultured, by inoculating the
aspirated bone marrow (about 0.5 ml) in
NNN medium and incubating at 22°C for 1-4

available in 92 cases: 29 (31.5%) of them
were both culture & slide positive, 4 (4.3%)
were only culture positive and 24 (26%) only
slide positive. Thus, Leishmania donovani
was identified in the mar.row in 81 cases.
Remaining45 marrownegative patientswere
added to the 29 patients in whom marrow
could notbecollected ina clinicallysuspected
group in all subsequent analyses.
IFAT, ELISA & DAT were positive in all of 81
parasitologically positive cases (sensitivity
100%).These tests were positive in 17out of
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parasitologically positive and from 1:128 to
1:32768 in the clinically suspected group
(table-III). The titers of OAT ranged from
1:1600 to 1:102400 in parasitologically
positive cases (table-IV). Highest titers were
attained by 4 of the positive cases. The titers
were consistently lower in any method in
parasitologically negative cases.

74 clinically suspected cases (table- I). The
tests were negative in all cases inthe healthy
& sick control groups (specificity 100%). In
parasitologically positive group the titer of
IFAT ranged from 1:64 to 1:1024 (table-II).
But, in the clinically suspected group the
value ranged from 1:64to 1:512.The titers of
ELISA ranged from 1:128 to 1:5142888 in

Table - I: Results of serological tests in different subgroups.
Clinical groups

IFAT

ELISA

OAT

Parasitologically positive cases
(n=81)

81(100)

81(100)

81(100)

Clinically suspected group
(n=74)

17(23)

17(23)

17(23)

Sick control group
(n=80)

0

Healthy control group
(n=250)

0

0

0

0

0

.

Figures within parentheses

indicate percentage.

Table - II : Titers of IFA T in different groups.

Parasitologically
positive (n=81)
Clinically suspected
group (n=74)
Figures within parentheses

0<1:32
0

1:64
3(3.7)

Titers
1:128
32(39.5)

1:256
1:512
1:1024
18(22.2) 20(24.7) 8(9.9)

57 (77)

7 (9.6)

5 (6.7)

4 (5.4)

1 (1.3)

0

indicate percentage.

Table - III : Titers of ELISA in different groups.
Titers

Study group
Parasitologically
positive
(n=81)
Clinically
suspected group
(n=74)

1:<32
00

1:128
13
(16)

1:512
20
(24.7)

1:2048
37
(45.7)

1:8192
5
(6.2)

1:32768
3
(3.7)

1:131072 5142888
2
1
(2.5)
(1.2)

57
(77)

5
(6.7)

3
(4.1)

6
(8.2)

2
(2.7)

1
(1.3)

00

Figures within parentheses

indicate percentage

29

00

Bangladesh

April 1996

Med. Res. Counc. Bull

Table - IV : Titers of DA T in different groups.

Study group
Parasitologically
positive

<800

1600

3200

6400

12800

25600

51200

102400

-

20

10

18

8

6

15

4

(24.7)

(12.3)

(22.2)

(9.9)

(7.4)

(18.6)

(4.9)

5

4

2

00

(5.2)

(2:6)

(n-81 )
Clinically

57

2

1

3

suspected group
(n=74)

(77)

(2.7)

(1.3)

(3.9)

Figures within parentheses

(6.5)

indicate percentage.

value, because at this titer all the control

In the present study, only 33 (36%) of the
samples were culture positive. The low
incidence of positive culture in our study
correlate with that of Muazzam12.IFAT was

cases showed negative results, but all
parasitologically positive cases showed the
titer ranging from 1:128 to 1:5142888. Thus,
this -test was also 100% sensitive and
specific. Our results correlate with those of
Jahn & Diesfeled15who obtained positive
resultswithall the 64 (100%) parasitologically
proven kala-azar patients and all healthy
and negative results in all sick controls by
ELISA. Muazzam12,ina study in Bangladesh
found the ELISA test 100% sensitive and

positive (Titer> 1:64) in all the 81 (100%)
parasitologically positive kala-azar cases.
In clinically suspected group IFAT was
positive in 17(23%) cases. IFAT gave
negative results in all (100%) of 80 sick
and 50 healthy controls from endemic
areas. So in this study IFAT was found to be
100% sensitive and specific. Our results
correlate with those of other workers. Harith

99% specific. On the other hand, the test
was 100% sensitive and 92% specific in the
study of Srivastava14in India. Harith et al
(1987) in Kenya found the test to be 96.3%
sensitive and 87.3% specific.

et al (1987) found that all of 27 (100%)
parasitologically confirmed kala-azar sera
gave positive results by IFAT and none of
the control sera gave positive results by
IFAT. Muazzam12, in his study with 125
parasitologically positive kala-azar cases
found the test to be 100% sensitive and

In our series, direct agglutination test (DAT)
was positive in all of 81 (100%)
parasitologically positive kala-azar cases.
In the control group all sera were negative.
So, in a study Mengistu found all the
visceral leishmaniasis cases positive and
control cases (sick and healthy) negative by
DAT'6. Harith in Kenya also found DAT
100% sensitive and 99.3% specific. In our
study, the titer of 1:1600 proved tobe a

specific. However, Srivastava14found IFAT
as 100% sensitive but 95% specific.
In the present study, ELISA was positive
in all of the 81 (100%) parasitologically
positive kala-azar cases. In the control
group ELISA was negative. In our study, the
titer of 1:128 proved to be a reliable cut- off
30
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reliable cut-off value for OAT, as all the
parasitologically positive cases showed a
titer of 1:1600 or above and the control
group (healthy and sick) showed the titer
<1:800. Titer in positive cases ranged from
1:1600 to 1:102400. Mengistu in Addis
Ababa found the same positive titer range
as in their parasitologically positive cases'6.
Although all three tests were found to be
100% sensitive and specific for the
diagnosis of visceral leishmaniasis, OAT
was the most convenient as it is easy to
perform, does not require any specialized
instruments and reagents, and could be
done in rural settings.
Our study had several limitations. Detection
of parasites was considered as the gold
standard against which sensitivity and
specificity of the serological tests were
estimated. But, identification of the parasite
itself proved to have low sensitivity. Use of
samples from other sites, e.g., splenic
aspirate, could raise the sensitivity of the
method. Ingeneral,parasitologicallynegative
cases had lower titers of antibodies by all
methods than parasitologically positive
ones. It means, antibody titer and
parasitological positivity may run hand in
hand, which may again be a function of time.
It may mean that the diagnosis may be
missed in some of the early cases by any
method, despite high statistical sensitivity
and specificity of the tests. However, it may
be emphasized that the serological tests
are non-invasive. easily performed and
more acceptable to patients as reflected by
lower rate of collection of marrow. They are
more sensitive than any method for
demonstration of parasites. They are highly

31

of Visceral Leishmaniasis

M J Alam et al.

specific and may be relied upon as the sole
method of diagnosis, when clinical features
are suggestive. The difference between
individual serological technique is not big
enough to make anyone preferable to
others.
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