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IMUNOCHROMATOGRAPHIC STRIP TEST DETECTION
OF ANTI-rK39 ANTIBODY FOR THE DIAGNOSIS OF
KALA-AZAR IN AN ENDEMIC ZONE OF BANGLADESH

Md. Abdus Salam?

ABSTRACT

Objectives: A rapid immunochromatographic dipstick test (ICT) has become available for the
qualitative detection of anti-Leishmania antibody using recombinant rk39 antigen. This study
was carried out at the department of Microbiology of Rajshahi Medical College, Bangladesh, in
order to evaluate the diagnostic potential of immunochromatographic dipstick test.
Methodology: A total of one hundred cases including 60 admitted patients with strong clinical
suspicion of kala-azar and 40 healthy controls were investigated for the performance of the ICT.
Splenic smears were examined for microscopic detection of Leishman Donovan (LD) bodies
obtained from the admitted patients only and smear-positive cases were considered as gold
standard as well as confirmed cases of kala-azar.

Results: Out of 60 suspected patients, fifty three (88.33%) were found smear-positive and fifty
nine (98.33%) were positive for immunochromatographic strip test. All smear-positive cases
were also positive for strip test. Voluntary healthy controls (40), which included twenty persons
from the endemic zone and twenty from non-endemic zone of kala-azar, were found all negative
for the strip test. The sensitivity and specificity of immunochromatographic strip test were
found to be 100.00% and 86.95% respectively.

Conclusion: Present study findings again reinforce that the immunochromatographic strip test is
asimple, reliable and easy-to-perform non-invasive diagnostic tool for visceral leishmaniasis in
the endemic area of Bangladesh.
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Visceral leishmaniasis (VL), also known as
Indian kala-azar is a protozoan parasitic
disease caused by Leishmania donovani com-
plex. Sandfly belonging to the species Phleboto-
mus argentepes is the proven vector for Indian
kala-azar. The disease is geographically and
ecologically widespread, occurring in tropical
and subtropical regions on all continents ex-
cept Australia and threaten 350 million people.
Around five hundred thousand new cases of
visceral leishmaniasis occur each year with an
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estimated 75,000 deaths. Surprisingly, India,
Bangladesh and Nepal together account for
60% of all reported VL cases in the world.!

A review of literature reveals that since its
recognition, kala-azar had been endemic in
Bangladesh with epidemic outbreaks of ten
years duration occurring every 15 to 20 years.?
Available reports show that many parts of the
country are at present at least hyperendemic
for the disease and the number of cases detected
in certain northern districts indicates that kala-
azar is probably in the epidemic proportion in
these areas.’

The diagnosis of VL is complex because its
clinical features are shared by a host of other
commonly occurring diseases. At present the
routine diagnosis of VL is done by direct
microscopy of aspirated tissue material taken
from the patient or by culture. The microscopic
detection of Leishmania amastigotes in smears
prepared from spleen, bone marrow or lymph
node aspirates is relatively simple and cheap,
but performance of spleen aspiration may be
dangerous under field conditions while bone
marrow and lymph node aspirates are of
limited sensitivity*® and retrieval of such
samples is inconvenient for the patient. Isola-
tion of parasites by culture is time-consuming,
expensive and difficult.® Because of these draw-
backs, the development of diagnostic tests for
improved case management of VL has been
rated as one of the most needed among the
infectious diseases prevalent in the developing
world.”

With the consequences several tests based on
immunological principle are currently in prac-
tice for the diagnosis of kala-azar. A promis-
ing ready-to-use immunochromatographic dip
stick using rK39 antigen has now become avail-
able commercially specially for use in field con-
ditions.*? A kinesin-related protein-encoding
gene has been discovered in Leishmania chagasi
that contains a repetitive 117-bp sequence en-
coding 39 amino acid residues (K39) conserved
at the C-terminal end in all of the VL-causing
isolates examined so far." The recombinant
product of K39 (rK39) has proven to be very
sensitive and specific antigen used in the
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immunochromatographic dipstick for the
serodiagnosis of VL in different endemic foci.
The test is simple, rapid (10 minutes), relatively
inexpensive, requires no other reagents or
instruments and can be performed in the field
by the paramedics. The estimated sensitivity
and specificity of rK39 dipstick test in several
Indian studies done in the recent years have
been shown to be 100% and 93 to 98%
respectively.''?

In the present study, we investigated a total
of one hundred cases comprising of both
suspected patients of kala-azar and healthy
controls to evaluate the diagnostic role of the
rK39 immunochromatographic dipstick test in
an endemic area of kala-azar in Bangladesh.

METHODOLOGY

The protocol of this study was approved by
the “Institutional Review Committee” of Rajshahi
Medical College, Bangladesh for ethical issues
related to this research. Informed written
consent was obtained from each patient and
control or from the legal guardian before
invasive procedures like splenic aspiration and
venipuncture for collection of blood.

Clinically suspected 60 patients of visceral
leishmaniasis of different age and sex admit-
ted at different Medical and Paediatric wards
of Rajshahi Medical College Hospital (RMCH),
Bangladesh who underwent splenic aspiration
for microscopic detection of LD bodies were
included as study cases.

Twenty (20) healthy non-endemic and
twenty (20) endemic controls of comparable
age and sex without having past history of
prolong fever, splenomegaly or other clinical
features suggestive of visceral leishmaniasis
were selected from Dhaka city and Godagari
Thana of Rajshahi, Bangladesh respectively.
Case definition: Patient with splenic smear-posi-
tive for LD bodies was considered as confirmed
case of kala-azar.

Splenic aspiration and microscopic examination for
LD bodies: Before splenic aspiration from
admitted patients, bleeding time (BT), clotting
time (CT), platelet count and prothrombin time
(PT) were estimated for each patient. Splenic



aspiration was done only when results of these
tests were found within normal limits. Follow-
ing proper aseptic precautions and standard
techniques, splenic aspiration was done by the
Assistant Registrar of the concerned ward/
unit and at least three smears were prepared
on clean glass slides at bed side. The slides were
air-dried and stained by Leishman stain at the
department of Microbiology on the same day.
Two good quality smears from each patient
were examined under oil-immersion lens of
Olympus CH-20 microscope for the presence
of intra or extra cellular amastigotes.
Immunochromatographic dipstick test (ICT) for
kala-azar: Immunochromatographic dipstick
tests were done for all sixty patients and forty
controls. Two (2.0) ml of venous blood was
drawn from each case after taking all aseptic
precautions and poured into a sterile test tube
without anticoagulant for separation of serum.
20pl of separated serum from each sample was
used for performing rK39 Immunochromatog-
raphic dipstick test (ICT) for kala-azar on the
same day of collection.
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The test is consid-
ered negative with
the appearance of a
single red line in the
control area

The test is considered
positive with the ap-
pearance of two red
lines (one in the con-
trol area and another
in the test area)

Figure-1: rK39 Immunochromatographic
dipstick test for kala-azar

ICT strip test for detection of kala-azar

Principle of the test: The Kalazar Detect ™ test
(InBios International, Inc., Seattle, WA.) is a
qualitative, membrane based immunoassay for
the detection of antibodies to visceral leishma-
niasis in human serum. The membrane is pre-
coated with a novel recombinant VL antigen
on the test line region and chicken anti-pro-
tein A on the control line region. During test-
ing, the serum sample reacts with the dye con-
jugate (protein A-colloidal gold conjugate)
which has been pre-coated in the test device.
The mixture then migrates upward on the
membrane chromatographically by capillary
action to react with recombinant VL antigen
on the membrane and generates a red line.
Presence of this red line indicates a positive
result, while its absence indicates a negative
result. Regardless of the presence of antibody
to VL antigen, as the mixture continues to mi-
grate across the membrane to the immobilized
chicken anti-protein A region, a red line at the
control line region will always appear. The
presence of this red line serves as verification
for sufficient sample volume and proper flow
and as a control for the reagents.
Test procedure
* Test strip, the Kalazar Detect ™was removed
from the foil pouch
* 20ul of serum was added to the test strip in
the area beneath the arrow
* The test strip was then placed into a test
tube so that the end of the strip was facing
downward as indicated by the arrows on
the strip
* 2-3 drops (150pl) of the Chase Buffer
solution were added
* Results were read in 10 minutes
Interpretation of Results: Results of the ICT were
noted as positive (a control line and test line
appeared in the test area) or negative (only the
control line appeared) (Fig-1).

RESULTS

Study population was divided into five
different age groups viz., up to 10 years, 11-20
years, 21-30 years, 31-40 years and above 40
years. Among the patients, 11-20 years age
group constituted the highest number (30.00%)
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Table-I: Results of Inmunochromatographic dipstick test (ICT) among study population

Findings Study Population
Study cases (60) Controls (40)
Endemic (20) Non-endemic (20)
ICT Positive 59 (98.33) 00 (00.00) 00 (00.00)
ICT Negative 01 (01.67) 20 (100.00) 20 (100.00)
Total 60 (100.00) 20 (100.00) 20 (100.00)

Figures within parenthesis indicate percentage

followed by 21-30 years (23.33%). There were
only 04 (06.67%) patients over 40 years of age
in this group. Similarly highest number of cases
was also noted within 11-20 years and 21-30
years age groups in both endemic and non-
endemic control groups. Only 02 (10.00%) per-
sons in the endemic and 01 (05.00%) person in
the non-endemic controls were above 40 years
of age.

Out of 60 suspected patients of kala-azar, LD
bodies were detected in 53 (88.33%) cases and
remaining 07 (11.37%) were negative for LD
bodies.

Results of the Immunochromatographic
dipstick test (ICT) are shown in Table-1. Among
suspected patients, fifty nine (98.33%) were
found ICT-positive and one (1.67%) was nega-
tive, while all controls from both endemic and
non-endemic areas were found negative for
dipstick test. All smear-positive cases were also
found positive for ICT. The estimated sensitiv-
ity and specificity of immunochromatographic
dipstick test when compared to the confirmed
cases of kala-azar and healthy controls were
found to be 100.00% and 86.95% respectively.

DISCUSSION

Visceral leishmaniasis continues to be an
important public health problem with signifi-
cant morbidity and mortality in the endemic
areas. The clinical and epidemiological find-
ings of leishmaniasis are non pathognomonic
and these can mimick several other conditions.
Detection of parasite for the diagnosis of any
infectious disease remains beyond above con-
troversy but failure to detect parasite does not
always rule out the existence of an infection.
There are many diagnostic options currently
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available for kala-azar with proven merits and
demerits in each case. Practice of diagnostic
modalities varies greatly among different
centres for obvious reasons of available facili-
ties. There is always a need for improved sero-
logical tests for kala-azar which will be diag-
nostically accurate, simple and cheap enough
to be used in developing countries as well as
suitable for field use too.

We have performed rK39 Immunochro-
matographic dipstick test (ICT) for all of our
study population. There were fifty nine
(98.33%) ICT-positive cases out of sixty clini-
cally suspected VL cases. On the contrary, ICT
was found negative among all endemic and
non-endemic controls (Table-I). All smear-posi-
tive cases (confirmed cases of kala-azar) were
also found positive for ICT indicates its sensi-
tivity to be 100%. There have been many stud-
ies carried out on ICT in the recent years and
the results of the present study are very much
consistent with majority of those studies.!*'>*>
However, it is important to point out that strip
test for anti-rK39 antibody may not be equally
sensitive among patients of different geo-
graphical regions.®'® Studies have shown that,
Indian VL is associated with high titres of cir-
culating anti-rK39 antibody' and particularly
well suited for serodiagnosis by strip testing. It
is also speculated that, a few cases might have
been diagnosed as false positive by ICT as a
part of its potential inherent limitations. Since
it detects IgG anti-leishmanial antibodies in the
serum that might persist for an extended
period after successful treatment for VL may
bring controversy in detection of active cases.

It is evident from our study that this simple,
cheaper and non-invasive test has very high



diagnostic accuracy. More over, alike other
tools, its use are free from all those limiting
factors like costly equipments, trained man-
power, electricity etc. The ICT can be performed
even by the paramedics at fields and the
results are easily interpretated. Considering all
these points in favour, ICT is already being used
as a versatile diagnostic tool for the
population at risk in the endemic areas of many
countries.

Finally, the ICT results of present study and
similar studies carried out in neighboring coun-
tries have encouraged us to recommend this
highly sensitive, non-invasive, rapid, easy to
perform, low-cost diagnostic test to be used
anonymously in the field for the serodiagnosis
of kala-azar. In fact, WHO in its South East
Asia regional meeting for the prevention and
control of Dengue, Japanese Encephalitis and Kala-
azar, has recommended Immunochroma-
tographic dipstick test to be used for screening
people at risk in the endemic areas of this
region.'®
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