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Abstract

Although Plasmodium vivax is the major species responsible for malaria
in most parts of India, P. falciparum infections have now increasingly
been reported from some parts of India. A study was therefore,
undertaken to compare immuno-chromatographic technique (ICT)
based Malaria card test with microscopic examination of peripheral
blood film in diagnosis of malaria in and around Loni, Maharashtra. A
total of 143 (about 24%) samples of 590 febrile patients tested were
detected positive for malarial infection- 74 samples for P. vivax (approx.
52%) and 69 for P. falciparum (approx. 48%). With Malaria card test, the
sensitivity and specificity of 93.8% and 92.6% were recorded for P. vivax
and 95.2% and 95.5% for P. falciparum, respectively. Therefore, the test is
a valuable adjunct in an emergency for rapid diagnosis of malaria,
though microscopy remains the mainstay for routine use in countries,
like Indjia.
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INTRODUCTION

Malaria is caused by a blood-borne protozoan
parasite transmitted by the mosquito that
remains as one of the major parasitic diseases
causing high morbidity and mortality all over
the world, particularly in many developing
countries, including India. Plasmodium vivax

is the major species responsible for malaria in
most parts of India, although P. falciparum has
shown predominance over the former
species, especially in North-East region of the
country.”” Based on clinical symptoms alone
however, malaria including different species
of Plasmodium and non-malarial febrile cases
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cannot be differentiated. Therefore,
microscopic examination of blood smears is a
widely-used method in detection of malarial
parasites that remains the gold standard for
diagnosis of malaria.’ However, it is laborious
and requires considerable expertise for its
interpretation, particularly in cases having
parasitaemia at low levels. In addition, the
infection may sometimes be missed
especially, in P. falciparum that is not present
in peripheral blood due to sequestering of the
parasites.” Hence, correct diagnosis and
proper treatment thereon have an important
role to play as one of the salient features of the
Global Malaria Control strategy.

The development of rapid diagnostic
tests (RDT) based on immunochromato-
graphic technique (ICT) is a hall-mark that
has revolutionized the diagnostic facility for
malaria.” The ICT is a RDT that was initially
devised to diagnose P. falciparum infection
based on the parasite specific HRP II antigen
which was subsequently modified to identify
simultaneously the malarial infection at the
species level also.”" As P. falciparum infections
have increasingly been reported also from
some other parts of India, therefore a study
was undertaken to compare ICT-based
Malaria card test with microscopic examina-
tion of blood film in diagnosis of malaria in
and around Loni, Maharashtra.

MATERIALS AND METHODS

The study was conducted in 590 febrile
patients attending Pravara Rural Hospital,
Loni, Maharashtra from the month of July,
2009 to September, 2009 after getting ethical
clearance from the institutional ethical
committee. About 55% of the patients had
history suggestive of malaria i.e., fever, chills
and rise of high temperature followed by fall
in temperature with profuse sweating.

Remaining roughly 45% of the patients
presented only with history of irregular fever,
body and joint pain, and jaundice. The blood
samples of the patients were collected by
finger-prick using sterile lancet. Thick and
thin blood smears were prepared and stained
with Giemsa according to the standard
procedure. The thick smears were used to
detect the parasite infection, while thin
smears were utilized for the parasite species
identification. The patient was considered
negative for malaria if no parasite was
detected in 100 fields of an oil immersion
(x 1000 magnification) objective lens of a
microscope.” At the same time, about 5ul of
blood from finger-prick of the patients were
transferred to the sample pads for testing by
Malaria card test kit (Biomed Industries,
India, Lot No: 90201, Mfg. Dt: Feb., 2009
and Exp. Dt: Jan., 2011). Alternatively, 5ul of
blood sample collected from veni-puncture
in anti-coagulant was added to the pad
of sample well. Malaria card utilizes
monoclonal antibody specific to parasite
lactate dehydrogenase (p LDH) of P.
falciparum (test line/band F for Pf. specific)
that is released from the parasitized
erythrocytes of infected individuals by the
addition of assay buffer. The card test, in
addition, detects the presence of pan malaria
p LDH (test line/band P for remaining three
species) so released from the parasitized
erythrocytes with the anti-pan p LDH
antibody. The colloidal gold-labeled anti-
malarial specific monoclonal antibodies
complex migrates through the nitro-cellulose
strip by capillary action and forms the
pink-purple line/band on meeting with
corresponding second antibody 1i. e., anti-
human immunoglobulin immobilized on
nitro-cellulose strip. The test was read after 20
min. as per the given specifications. The tests
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were considered valid only if the control
line/band were observed along with F or P
band, and the sensitivity and specificity were
calculated as per the criteria described by
Mason and Co-workers." Also the kit lot used
was invariably checked for the performance
in quality assurance so as to validate the test
findings.
RESULTS AND DISCUSSION

Out of 590 blood samples tested by
conventional examination of peripheral
smears, 143 (about 24%) samples were
detected positive for malarial infection-74
samples for P. vivax (approx. 52%) and 69 for
P. falciparum (approx. 48%). Of these 143
positives, 121 (60 samples positive for P. vivax
and 61 for P. falciparum) blood samples were
tested by Malaria card; all the 121 samples
were found positive correspon-dingly for
the species as revealed by P and F bands
(Table 1). Also 64 of the 590 samples that were
negative for the malarial parasites in
peripheral smears additionally yielded
positive results for 7 samples - 3 samples for P.
vivax and 4 for P. falciparum in Malaria card
test.

As early detection and differentiation of
malaria is of paramount importance due to
occurrence of cerebral malaria and drug-
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resistance associated with P. falciparum
infections, various workers therefore, have
reported different degree of sensitivity and
specificity in detection of the two species of
malarial parasites reported from different
localities employing ICT kits manufactured
in different countries.” **"* In present study
employing Malaria card test based on the
detection of parasite specific p LDH and pan
antigen, a sensitivity and specificity of 95.2%
and 95.5% for P. falciparum and 93.8% and
92.6% for P. vivax, respectively have been
recorded. The three smear- negative cases
detected positive for P. vivax and 4 cases
positive for P. falciparum in Malaria card test
might either be related to the human error
while testing or even persistence of the p LDH
(pf specific and the genus specific) following
the clearance of parasites on institution of
anti- malarial drugs in inadequate doses.””
This is further explained by the fact that
increased awareness amongst general public
of malarial other similar febrile conditions
which might have led to the misuse of anti-
malarial drugs that are easily available in the
Indian open market. As the presentstudy was
conducted based only upon qualitative
assessment rather than on quantitative,
therefore the counting of parasites was not

Table 1 : Comparison of Malaria card test with peripheral blood smear examination
for detection of malarial parasites

Parasite Malaria card Peripheral smears Total
species test Positive Negative
P.vivax Positive 60 03 63
Negative 0 61 61
Total 60 64 124
P. falciparum Positive 61 04 65
Negative 0 60 60
Total 61 64 125
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carried out. However, increasing sensitivity
of the ICT kits along with increase in parasite
densities is one of the main reasons in
detecting parasites even at low densities
rather than the human error in testing.” Still
the information regarding history of self-
medication by the patients and the
manufacturer’s instructions and kit storage
conditions along with its expiry date
needs consideration to rule out any of such
factors essentially required for validity of the
results.

Further, it is interesting to note that a
general trend in increase of malarial cases,
particularly due to P. falciparum has been seen
for the last few years especially during and
after rainy season in and around Loni,
Maharashtra (Guptaet al., Unpublished data).
Epidemiological studies are therefore, to be
undertaken to establish the locus of
falciparum malaria in the area including the
surveillance under the Global Malaria
Control strategy.” The present study has thus
shown that Malaria card is a simple, sensitive
and effective RDT for both P. vivax and P.
falciparum in countries where these species are
causing infections and a RDT is essentially
required as a screening test for the same
purpose. The sensitivity of the test is
very close to microscopic examination of
peripheral smears and does not require
highly skilled personnel to perform and
interpret these results. However, the cost of
test may not be affordable by many that are a
hindrance for its routine use in many of the
laboratories in developing countries. Still, it is
a valuable adjunct in an emergency for rapid
diagnosis, although the microscopy remains
the mainstay for routine use in malaria in
countries like India.

ACKNOWLEDGEMENTS

The author is thankful to the Pravara Institute
of Medical Sciences, Loni, Maharashtra for
providing necessary facilities during the
study.

REFERENCES

1. Dev V and Phookan S. Malaria prevalence in
Tea Estates of Brahmaputra valley of Assam.
J Parasit Dis 1996, 20: 189-192.

2. Kamal and Das SC. Epidemiological
observations on malaria in some parts of
Oarrang district, Assam. Ind ] Malariol 2001,
38:25-31.

3. Rajendran C and Dube SN. Field evaluation of
a rapid immuno-chromatographic test kit for
diagnosis of Plasmodium falciparum and non-
falciparum malaria parasites from Sonitpur
district, Assam. | Parasit Dis 2006, 30: 94-97.

4. Chandramohan O, Carnerio I, Kavishwar A,
Brugha R, Desai V and Greenwood B. A
clinical algorithm for the diagnosis of malaria
results of an evaluation in an area of low
endemicity. Trap Med Internat HIth 2001,
6:505-510.

5. Cooke AH, Chiodini T, Doherty T, Moody
AH, Rites ] and Pinder M. Comparison of
parasite lacate dehydrogenase based
immuno-chromatographic antigen detection
assay (OptiMal) with microscopy for
detection of malaria parasites in human blood
samples. Am | Trap Med Hyg 1999, 60:173-176.

6. TPalmer CJ, Lindo JF, Klaskala WI, QuesadaJA,
Kaminsky R, Baum MK et al. Evaluation of the
OptiMal test for rapid diagnosis of
Plasmodium vivax and Plasmodium falciparum
malaria. ] Clin Microbiol 1998, 36: 203-206.

7. World Health Organization. WHO Expert
Committee on Malaria. 20" Report. Technical
Report Series No. 892,2000, Geneva.

8. World Health Organization. A rapid dip-stick
antigen capture assay for the diagnosis
of falciparum malaria. WHO informal
consultation on recent advances in diagnostic



10.

11.

12.

13.

14.

Comparison of Malaria card with microscopy for diagnosis of malaria

techniques and vaccines for malaria. Bulletin of
the World Health Organization. 1996 74:47-57.

Parra M Evans C and Taylor DW. Identi-
fication of p] histidine rich protein 2 in the
plasma of human with malaria. | Clin Micrabiol
1991 26:1629-1634.

Gracia M Kirimoama S, Malborough D
Leafasia ] and Rickmann KH. Immuno-
chromatographic test for malaria diagnosis.
Lancet 1996 347:1549.

Wangsrichanalai C. Rapid diagnostic
techniques for malaria control. Trends Parasitol
2001,17:307-309.

Fernando D, Karunaweera ND, Fernando WP,
Attanake Nand Wickremasinghe AR. A cost
analysis of the use of the rapid, whole blood,
immuno-chromatographic P.f/P.v assay for
the diagnosis of malaria in a rural area of Sri
Lanka. Annals Trap Med Parasitol 2004, 98: 5-13.

Mason DP, Kawamoto F Un K Laoboonchai A
and Wangsrichanalai C. A comparison of two
rapid field immuno-chromatographic tests to
expert microscopy in diagnosis of malaria.
Acta Trop 2002, 82:51-59.

Beatriz EF Gonzalez 1], de Carvajal F Palma GI
and Saravia NG. Performance of OptiMal in
the diagnosis of P. vivax and P. falciparum
infections in a malaria referral centre in
Columbia. Mem Inst Oswaldo Cruz, Rio de
Janerio 2002 97:731-735.

15.

16.

17.

18.

19.

20.

125

Chayani N, Das B, Sur M and Bajoria S.
Comparison of parasite lacate dehydrogenase
based immuno-chromatographic antigen
detection assay (OptiMal) with microscopy
for detection of malaria parasites. Ind | Med
Micrabiol 2004 22:104-106.

Kolaczinski J, Mohammed N, Ali I, Khan N,
Ezard Nand Rowald M. Comparison for the
detection of Plasmodium vivax and Plasmodium
falciparum: Considerations for the applications
of the rapid test in Afganistan. Annals Trap
Med Parasitol 2004, 98: 15-20.

Mehndiratta DK, Bhutada K, Narang R and
Narang P. Evaluation of different methods for
diagnosis of P. falciparum malaria. Ind | Med
Microbiol 2006, 24: 49-51.

Rkhter J, Harms G, Stover 1M, Gobels K and
Haussinger D. Performance of an immuno-
chromatographic test for rapid diagnosis of
malaria. Parasitol Res 2004,92:518-519.

Singh N, Valecha N and Sharma VP.
Diagnosis by field workers using an immuno-
chromatographic test. Trans R Soc Trap Med
Hyg1997,91:396-397.

Wanggsrichanalai C, Chuanak N, Tulyayon S,
Thanoosingha N, Laoboonchai A, Thimasarn
K et at. Comparison of a rapid field immuno-
chromatographic tests to expert microscopy
for the detection of Plasmodium falciparum
asexual parasitemia in Thialand. Acta Trop
1999, 73:263-273.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

