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EFFECTIVENESS OF IMMUNO-CHROMATOGRAPHIC TEST
IN THE DIAGNOSIS OF FALCIPARUM MALARIA
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Abstract

Introduction : Various diagnostic tools are used to
confirm diagnosis of different types of malaria.
Immunochromatographic test for Plasmodium
Sfalciparum (ICT malaria Pf) is one of them.

Objective: Aim of this prospective study was to find
out a rapid, effective and easy tool for the diagnosis of
malaria for the hilly area of Bangladesh.

Method: A prospective study was conducted at hilly
area of Bangladesh over a period of 7 months.
Clinically suspected 50 cases of malaria of both sexes
of different age group were included in the study.
Blood samples were collected and simultaneously
microscopic examination of Leishman's stain film
and ICT malaria Pf were done. Results were
compared using standard method.

Result: The mean age of the patients was 29.9+18
years and 49 were male. Among the 19 parasitaemic
cases, 16 (84.2%) cases were Plasmodium falciparum
positive, 02 (10.5%) cases were Plasmodium vivax
positive and 01 (5.3%) was mixed infection. The
degree of parasitaemia (malarial parasite count
/emm) ranges form 2000/cmm to 30,000/cmm with
the mean 10,395+8,444/cmm. Among the 19
microscopically positive cases, 16 (84.2%) cases were
ICT positive and 03 (15.8%) cases were ICT negative.
The sensitivity of ICT for Pf in this study was 94.1%
and the specificity of ICT for Pf was 100%. The
positive predictive value (PPV) and negative
predictive value (NPV) were 100% and 97.1%
respectively

Conclusion: The study revealed that the "ICT
Malaria Pf has a very important role in the diagnosis
of Plasmodium malaria. The sensitivity and
specificity are approx 100% and very rapid in action.
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Introduction

Malaria is one of the most common parasitic diseases
and a major health problem world wide infecting 200
million and killing about 02 million people each year'.

Despite the problem of drug resistance, malaria is a
curable disease if patient have access to early diagnosis
and prompt treatment’.

Rapid and accurate diagnosis is the key to effective disease
management and one of the basic technical elements of the
strategy for malaria control’. So far the light microscopic
examination (ME) of the stained thick and thin blood film
is the standard method of malaria diagnosis*’. ME
however, requires well trained and experienced malaria
microscopist and is also rather time consuming. Some
other techniques such a quantitative buffy coat (QBC) and
polymerase  chain reaction (PCR) need expensive
equipment and material as well as have neither been
adapted nor are feasible for the malaria field works in the
endemic area. Antibody detection by serologic tests
usually shows prior exposure rather than current infection®,
particularly in the residents of malaria endemic area.

Therefore the recent introduction of rapid diagnostic tests
for malaria is of considerable interest. Such tests are based
on the detection of antigen released from parasitized red
cells. The specific antigens for Plasmodium falciparum (P
falciparum) is histidine-rich protein (Pf HRP-2) and
plasmodium lactate dehydrogenase (pLDH) for all other
human malaria parasites’. These are soluble antigens
released by the parasites and are detectable in the blood
samples taken from parasitaemic malaria patients.
Detection of pf HRP-2 and pLDH antigens are performed
by IgG monoclonal antibodies, which are prepared against
these antigens.

The main objective of this study is to evaluate the
immunochromatographic tests for P falciparum (ICT
malaria Pf) in the detection of parasitaemia in falciparum
malaria infection on the back ground of Chittagong Hill
Tracts, the malaria endemic area of Bangladesh.

Materials and Methods

This was a prospective study carried out at CMH
Chittagong from April 2009 to October 2009. Fifty
patients from both sexes and all age groups with clinical
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suspicion of malaria having history of fever (temperature
above 99° F) at the time of presentation associated with
shivering in some case and with other nonspecific
symptoms like headache, body ache and fatigue were
included in the study.

Venous blood was collected by the standard vene-puncture
procedure into ethylene diamine tetraacetate acid (EDTA)
tube for microscopy and immunochromatographic testing.
Thick and thin films were prepared and stained with
Leishman's and Giemsa stain and examined under
microscope. Minimum 200 consecutive fields were counted
in thick blood film before classifying result as negative.
Fifteen microlitre whole blood was applied to a sample pad
impregnated with colloidal gold labelled antibodies
directed against HRP-2 antigen. The result could then be
read 5 minutes after the colour of blood has almost cleared.
The test was considered valid if the control line was visible
and positive if the test line was visible. The test was
considered negative, when only a control line was visible.
In case that no line or only the test line appeared, the result
was considered to be invalid. Thin films and test strips
were read blind to each other.

Data was collected and analyzed using Epi info (Version-
6). For sensitivity and specificity, the ICT malaria test
results were compared with microscopy using as a gold
standard. Variable measures were the number of true
positives (TP, means test correctly identifies the patient
with disease), number of true negatives (TN, means test is
negative and person is without disease), number of false
positives (FP, means test is positive in a patient without
disease) and number of false negatives (FN, means test is
negative in a patient with disease). Sensitivity was
calculated as TP/TP+FN, specificity was calculated as TN
/TN+FP, the positive predictive value (PPV) was calculated
as TP/ TP+FP and negative predictive value (NPV) was
calculated as TN/TN+FN as suggested by Tijra et al'' .

Result

The mean age of the patients in this study was 29.9+18
years and the range was 18 -56 years. Among the patients
under this study, 49 were male and only 01 was female.
The total number of patients with Plasmodium parasitaemia
was 19 (38%) and patients without parasitaemia were 31
(62%). The detail is shown in (Table-I).

Table-I: Distribution of Patient as per parasitaemic state (n=50)

State Number (%)

Parasitaemic 19 (38)
Plasmodium falciparum 16 (84.2)
Plasmodium vivex 02 (10.5)
Mixed Plasmodium 01 (05.3)

Non - parasitaemic 31(62)

The degree of parasitaemia (malarial parasite count/cmm)
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varies among the positive cases. The range was 2000/cmm
to 30,000/cmm and the mean 10,395 + 8,444 /cmm. The
total number of positive cases by Immunochromatographic
test (ICT) for P falciparum was 16 (84.2%) among the total
19 microscopically positive cases (table -I). Those 16 cases
were positive both microscopically and by ICT for Pf.
Other 3 microscopically positive cases were ICT negative.
One case was mixed which was negative by ICT for Pf.
The sensitivity of ICT for Pf in this study was 94.2%.
Among the total 50 cases, 31 cases were negative by both
microscopically and by ICT for Pf.

Table -II: Performance Characteristics of ICT for Pf

Performance Level

Sensitivity 94.2%

Specificity 100%

PPV 100%

NPV 97.1%
Discussion

The recommended method and current gold standard used
for the routine laboratory diagnosis of malaria is the
microscopic examination of stained thick and thin blood
films. In capable hands, this method can be expected to
detect 50 parasites/cmm (0.001%) parasitaemia and to
identify to the species level 98% of all parasites seen.
However, this procedure is difficult and time consuming,
and requires skilled staff®.

In the past few years efforts have been made to replace the
reading of blood film by other techniques. Fluorescence
and PCR have proven to be sensitive but difficult to
perform in a routine laboratory practice’. Therefore, the
development of easy, rapid and accurate tests for the
detection of plasmodia infection is highly desirable'.
Immunochromatographic rapid tests offer the possibility of
more rapid non-microscopic method for rapid diagnosis® '°.
In this study the performance of ICT malaria Pf test with
traditional light microscopy was being investigated. The
study showed 94.1% sensitivity and 100% specificity for P
falciparum with a PPV and an NPV of 100% and 97.1%
respectively.

Various studies using monoclonal antibody to HRP-2, same
as in present study, revealed comparable results in terms of
sensitivity (range 92 - 100%) and specificity (range 84 -
99%) done at international levels' ™", Similar results were
reported by Gasser et al'® using the same kit. However, a
study from Indonesia reported a low sensitivity for HRP-2
antigen detection tests'®. For the detection of P falciparum,
the sensitivity and specificity of ICT Pf / Pv (current
study), ICT Malaria Pf'*'" Parasight F'*" for HRP-2 were
at least equal to those of microscopy performed in a well-
organized malaria diagnostic laboratory and much better
than those routinely achieved in remote primary health

centres®® 2,



In this study one subject with mixed infection was not
detected by HRP-2 antigen. This may be due to low level
of parasitaemia, very high levels of parasitacmia or gene
deletion for the production of HRP-2 antigen. These
findings have also been reported in previous studies'"'*2*
However the sensitivity of all rapid immuno-
chromatographic tests is low when compared with PCR*.

The dipstick test should not replace the need for blood
film examination, as it is not 100% sensitive at low
parasitaecmia and repeated daily testing may be necessary
to establish the diagnosis. Nor does the test give any
indication of density of parasites, essential in planning of
management.

Conclusion

At present for the diagnosis of malaria in endemic areas,
the rapid diagnostic test kits are rather expensive® as
compared to microscopic examination. Nevertheless, it is
very helpful for the remote areas as well as for clinics and
health centres where necessary facilities for ME are not
accessible for the prompt diagnosis of falciparum
infection, particularly in patients with severe and
complicated malaria.
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