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Abstract
The study was conducted to evaluate the sensitivity and specificity of Immunochromatographic test (ICT) for 
antigen, using microscopy as the "gold standard" method for diagnosis of malaria. A total of 98 clinically 
suspected malaria patients and another 30 age and sex-matched healthy controls were included in this study. 
Thick and thin films were also prepared and examined under microscope as well as Immunochromatographic 
test (ICT) was performed for malaria antigen. Sensitivity and specificity of ICT for antigen were 93.22% and 
94.87% respectively.
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Introduction
Malaria, caused by different species of the genus Plasmodium 
infect red blood cells, is one of the many febrile illnesses that 
cause substantial morbidity and mortality throughout the 
world. In the recent years, malaria situation has been 
worsening in Bangladesh.1,2 

A prompt and accurate diagnosis is the key to effective 
disease management in malaria.3 Several laboratory 
procedures such as different types of microscopy, 
immunological methods for antigen and antibody detection, 
polymerase chain reaction, species-specific DNA probe and 
ribosomal RNA probe have been developed.4 Among the 
methods, fluorescence microscopy and molecular techniques 
are highly sensitive (99.5%) and specific (100%) but needs 

considerable amount of practice with costly equipments.4,5  

The most widely used approach to confirmatory diagnosis of 
malaria is demonstration of Plasmodium species by 
microscopic examination of thick and thin films. This is 
regarded as the "gold standard" method and is relatively 
simple with low costs.6-8 But it is time consuming, laborious 
and sensitivity is questionable at low level of parasitemia. Its 
interpretation is troublesome in case of mixed infection.9-11 

One of the newly developed technologies for rapid diagnosis 
of malaria is the detection of antigen by 
immunochromatographic test (ICT) method. In situations, 
where reliable microscopy may not be available, the ICT 
method may be very effective. Malaria antigens currently 
targeted by rapid diagnostic tests (RDT) are Histidine-rich 
proteins 2 (HRP-2), Plasmodium lactate dehydrogenase 
(pLDH) and Plasmodium aldolase.3 After successful 
treatment, pLDH is cleared rapidly from the body but pfHRP-
2 may persist up to 7 to 10 days. Thus detection of pLDH 

antigen may help to monitor the effectiveness of the 
treatment.12 

Though methods for antigen detection of malaria are 
available commercially, but no study to evaluate those kits 
were conducted in the local institute as well as nearly 
endemic areas. For this reason, the study was carried out to 
see the diagnostic efficacy of immunochromatographic test 
for the detection of malarial antigen. 

Methods
This case-control study was carried out in the Department of 
Microbiology, Mymensingh Medical College for a period of 
one year from July, 2005 to June, 2006. A total of 98 cases 
were selected from three healthcare facilities of Mymensingh, 
namely Haluaghat Thana Health Complex, Mymensingh 
Medical College Hospital, and Community Based Medical 
College Hospital. Cases were selected on the basis of fever, 
associated with chills and rigor, sweating, splenomegaly, 
hepatomegaly, headache, fatigue and abdominal discomfort. 
Another 30, age and sex-matched, healthy persons were 
included as controls from the same areas. All relevant history, 
clinical findings and laboratory records of every case and 
control was systematically recorded in a pre-designed data 
sheet and subsequently analyzed by computer programme 
SPSS version 12.0.

Capillary blood from the tip of the finger for thick and thin 
film, and intravenous blood for immunochromatographic test 
was collected aseptically. The slides of thick and thin films 
were labeled and stained with Giemsa stain.13 Antigen was 
detected by immunochromatographic (ICT) method with SD 
Bioline malaria antigen test kit. 

Detection of Antigen 
The SD Bioline malaria antigen test kit contains a membrane 
strip, which is pre-coated with two polyclonal antibodies as 
two separate lines across a test strip. In one line, polyclonal 
antibodies specific to lactate dehydrogenase of P. falciparum 
and in other line plolyclonal antibodies to lactate 
dehydrogenase of common to all four species (P. falciparum, 
P. vivax, P. malariae and P. ovale) were used.     

Conjugate and washing wells were inserted into microplate 
frame. One drop of assay buffer into the conjugate well and 4 
drops into the washing well were dispensed. An amount of 20 
µl of freshly collected blood was added into the conjugate 

well, and mixed gently. The dipstick was then placed 
vertically into the conjugate well including specimen for 5 
minutes. After that dipstick was transferred from the 
conjugate well to the washing well, until the dipstick was 
cleared of blood, was removed from the washing well and 
result was taken.

Results
Out of 98 clinically suspected cases, 59 (60.20%) were 
positive by microscopic examination of peripheral blood film 
and 57 (58.16%) were positive by ICT for antigen. (Table I) 

Sensitivity and specificity of ICT for antigen when compared 
with microscopic examination of peripheral blood film were 
calculated. The sensitivity and specificity were 93.22% and 
94.87% respectively. (Table II)

Table I: Rate of detection of malaria by different methods

Tests Results
 Positive Negative

Peripheral blood film (n=98) 59 (60.20%) 39 (39.80%)
ICT for malarial antigen (n=98) 57 (58.16%) 41 (41.84%)

Table II: Sensitivity and specificity of ICT for antigen when 
compared with microscopic examination of peripheral blood 
film

Test result Disease Disease  Sensitivity Specificity
 positive negative

(MP +ve) (MP -ve)

ICT antigen +ve 55 02 
ICT antigen -ve 04 37 93.22% 94.87%  
Total 59 39  

Discussion
Detection of antigens by Immunochromatographic test 
method has been introduced very recently and is simple, 
rapid, reliable and therefore, suitable.10 

In the present study, among the clinically suspected cases, 59 
(60.20%) were positive by microscopic examination of 
peripheral blood film, and 57 (58.16%) were positive by ICT 

for antigen. In a study by Khan et al in 2004 from Pakistan 
found 45.5% positive by microscopic examination of 
peripheral blood film and 43.2% positive by ICT for 
antigen.14 In another study by Palmer et al in 1998 from 
United States of America found 48% positive by microscopy 
and 45% positive by ICT for antigen.15 From the above 
findings, it is observed that some results are close to and 
some remarkably differ from the present study. The 
difference may be due to the fact that studies were conducted 
at different geographical areas and the disease prevalence 
differs from region to region.

In the present study, sensitivity and specificity  of ICT for 
Plasmodial antigen detection were 93.22% and 94.87% 
respectively, when compared with microscopic results of 
peripheral blood film. In a study from Australia by Playford 
and Walker in 2002 showed sensitivity of 85% and specificity 
of 96% when compared with microscopic examination of 
peripheral blood film.16 In another study from Munich, 
Germany by Jelinek et al in 1999 showed sensitivity of 
92.5% and a specificity of 98.3%.17 Regarding sensitivity and 
specificity, these results are nearly similar to the present 
study.
 
Though expensive, rapid tests are simple to perform and 
diagnostic efficacy is satisfactory. So, this method can be 
used selectively.
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Introduction
Malaria, caused by different species of the genus Plasmodium 
infect red blood cells, is one of the many febrile illnesses that 
cause substantial morbidity and mortality throughout the 
world. In the recent years, malaria situation has been 
worsening in Bangladesh.1,2 

A prompt and accurate diagnosis is the key to effective 
disease management in malaria.3 Several laboratory 
procedures such as different types of microscopy, 
immunological methods for antigen and antibody detection, 
polymerase chain reaction, species-specific DNA probe and 
ribosomal RNA probe have been developed.4 Among the 
methods, fluorescence microscopy and molecular techniques 
are highly sensitive (99.5%) and specific (100%) but needs 

considerable amount of practice with costly equipments.4,5  

The most widely used approach to confirmatory diagnosis of 
malaria is demonstration of Plasmodium species by 
microscopic examination of thick and thin films. This is 
regarded as the "gold standard" method and is relatively 
simple with low costs.6-8 But it is time consuming, laborious 
and sensitivity is questionable at low level of parasitemia. Its 
interpretation is troublesome in case of mixed infection.9-11 

One of the newly developed technologies for rapid diagnosis 
of malaria is the detection of antigen by 
immunochromatographic test (ICT) method. In situations, 
where reliable microscopy may not be available, the ICT 
method may be very effective. Malaria antigens currently 
targeted by rapid diagnostic tests (RDT) are Histidine-rich 
proteins 2 (HRP-2), Plasmodium lactate dehydrogenase 
(pLDH) and Plasmodium aldolase.3 After successful 
treatment, pLDH is cleared rapidly from the body but pfHRP-
2 may persist up to 7 to 10 days. Thus detection of pLDH 

antigen may help to monitor the effectiveness of the 
treatment.12 

Though methods for antigen detection of malaria are 
available commercially, but no study to evaluate those kits 
were conducted in the local institute as well as nearly 
endemic areas. For this reason, the study was carried out to 
see the diagnostic efficacy of immunochromatographic test 
for the detection of malarial antigen. 

Methods
This case-control study was carried out in the Department of 
Microbiology, Mymensingh Medical College for a period of 
one year from July, 2005 to June, 2006. A total of 98 cases 
were selected from three healthcare facilities of Mymensingh, 
namely Haluaghat Thana Health Complex, Mymensingh 
Medical College Hospital, and Community Based Medical 
College Hospital. Cases were selected on the basis of fever, 
associated with chills and rigor, sweating, splenomegaly, 
hepatomegaly, headache, fatigue and abdominal discomfort. 
Another 30, age and sex-matched, healthy persons were 
included as controls from the same areas. All relevant history, 
clinical findings and laboratory records of every case and 
control was systematically recorded in a pre-designed data 
sheet and subsequently analyzed by computer programme 
SPSS version 12.0.

Capillary blood from the tip of the finger for thick and thin 
film, and intravenous blood for immunochromatographic test 
was collected aseptically. The slides of thick and thin films 
were labeled and stained with Giemsa stain.13 Antigen was 
detected by immunochromatographic (ICT) method with SD 
Bioline malaria antigen test kit. 

Detection of Antigen 
The SD Bioline malaria antigen test kit contains a membrane 
strip, which is pre-coated with two polyclonal antibodies as 
two separate lines across a test strip. In one line, polyclonal 
antibodies specific to lactate dehydrogenase of P. falciparum 
and in other line plolyclonal antibodies to lactate 
dehydrogenase of common to all four species (P. falciparum, 
P. vivax, P. malariae and P. ovale) were used.     

Conjugate and washing wells were inserted into microplate 
frame. One drop of assay buffer into the conjugate well and 4 
drops into the washing well were dispensed. An amount of 20 
µl of freshly collected blood was added into the conjugate 

well, and mixed gently. The dipstick was then placed 
vertically into the conjugate well including specimen for 5 
minutes. After that dipstick was transferred from the 
conjugate well to the washing well, until the dipstick was 
cleared of blood, was removed from the washing well and 
result was taken.

Results
Out of 98 clinically suspected cases, 59 (60.20%) were 
positive by microscopic examination of peripheral blood film 
and 57 (58.16%) were positive by ICT for antigen. (Table I) 

Sensitivity and specificity of ICT for antigen when compared 
with microscopic examination of peripheral blood film were 
calculated. The sensitivity and specificity were 93.22% and 
94.87% respectively. (Table II)

Table I: Rate of detection of malaria by different methods

Tests Results
 Positive Negative

Peripheral blood film (n=98) 59 (60.20%) 39 (39.80%)
ICT for malarial antigen (n=98) 57 (58.16%) 41 (41.84%)

Table II: Sensitivity and specificity of ICT for antigen when 
compared with microscopic examination of peripheral blood 
film

Test result Disease Disease  Sensitivity Specificity
 positive negative

(MP +ve) (MP -ve)

ICT antigen +ve 55 02 
ICT antigen -ve 04 37 93.22% 94.87%  
Total 59 39  

Discussion
Detection of antigens by Immunochromatographic test 
method has been introduced very recently and is simple, 
rapid, reliable and therefore, suitable.10 

In the present study, among the clinically suspected cases, 59 
(60.20%) were positive by microscopic examination of 
peripheral blood film, and 57 (58.16%) were positive by ICT 

for antigen. In a study by Khan et al in 2004 from Pakistan 
found 45.5% positive by microscopic examination of 
peripheral blood film and 43.2% positive by ICT for 
antigen.14 In another study by Palmer et al in 1998 from 
United States of America found 48% positive by microscopy 
and 45% positive by ICT for antigen.15 From the above 
findings, it is observed that some results are close to and 
some remarkably differ from the present study. The 
difference may be due to the fact that studies were conducted 
at different geographical areas and the disease prevalence 
differs from region to region.

In the present study, sensitivity and specificity  of ICT for 
Plasmodial antigen detection were 93.22% and 94.87% 
respectively, when compared with microscopic results of 
peripheral blood film. In a study from Australia by Playford 
and Walker in 2002 showed sensitivity of 85% and specificity 
of 96% when compared with microscopic examination of 
peripheral blood film.16 In another study from Munich, 
Germany by Jelinek et al in 1999 showed sensitivity of 
92.5% and a specificity of 98.3%.17 Regarding sensitivity and 
specificity, these results are nearly similar to the present 
study.
 
Though expensive, rapid tests are simple to perform and 
diagnostic efficacy is satisfactory. So, this method can be 
used selectively.
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Introduction
Malaria, caused by different species of the genus Plasmodium 
infect red blood cells, is one of the many febrile illnesses that 
cause substantial morbidity and mortality throughout the 
world. In the recent years, malaria situation has been 
worsening in Bangladesh.1,2 

A prompt and accurate diagnosis is the key to effective 
disease management in malaria.3 Several laboratory 
procedures such as different types of microscopy, 
immunological methods for antigen and antibody detection, 
polymerase chain reaction, species-specific DNA probe and 
ribosomal RNA probe have been developed.4 Among the 
methods, fluorescence microscopy and molecular techniques 
are highly sensitive (99.5%) and specific (100%) but needs 

considerable amount of practice with costly equipments.4,5  

The most widely used approach to confirmatory diagnosis of 
malaria is demonstration of Plasmodium species by 
microscopic examination of thick and thin films. This is 
regarded as the "gold standard" method and is relatively 
simple with low costs.6-8 But it is time consuming, laborious 
and sensitivity is questionable at low level of parasitemia. Its 
interpretation is troublesome in case of mixed infection.9-11 

One of the newly developed technologies for rapid diagnosis 
of malaria is the detection of antigen by 
immunochromatographic test (ICT) method. In situations, 
where reliable microscopy may not be available, the ICT 
method may be very effective. Malaria antigens currently 
targeted by rapid diagnostic tests (RDT) are Histidine-rich 
proteins 2 (HRP-2), Plasmodium lactate dehydrogenase 
(pLDH) and Plasmodium aldolase.3 After successful 
treatment, pLDH is cleared rapidly from the body but pfHRP-
2 may persist up to 7 to 10 days. Thus detection of pLDH 

antigen may help to monitor the effectiveness of the 
treatment.12 

Though methods for antigen detection of malaria are 
available commercially, but no study to evaluate those kits 
were conducted in the local institute as well as nearly 
endemic areas. For this reason, the study was carried out to 
see the diagnostic efficacy of immunochromatographic test 
for the detection of malarial antigen. 

Methods
This case-control study was carried out in the Department of 
Microbiology, Mymensingh Medical College for a period of 
one year from July, 2005 to June, 2006. A total of 98 cases 
were selected from three healthcare facilities of Mymensingh, 
namely Haluaghat Thana Health Complex, Mymensingh 
Medical College Hospital, and Community Based Medical 
College Hospital. Cases were selected on the basis of fever, 
associated with chills and rigor, sweating, splenomegaly, 
hepatomegaly, headache, fatigue and abdominal discomfort. 
Another 30, age and sex-matched, healthy persons were 
included as controls from the same areas. All relevant history, 
clinical findings and laboratory records of every case and 
control was systematically recorded in a pre-designed data 
sheet and subsequently analyzed by computer programme 
SPSS version 12.0.

Capillary blood from the tip of the finger for thick and thin 
film, and intravenous blood for immunochromatographic test 
was collected aseptically. The slides of thick and thin films 
were labeled and stained with Giemsa stain.13 Antigen was 
detected by immunochromatographic (ICT) method with SD 
Bioline malaria antigen test kit. 

Detection of Antigen 
The SD Bioline malaria antigen test kit contains a membrane 
strip, which is pre-coated with two polyclonal antibodies as 
two separate lines across a test strip. In one line, polyclonal 
antibodies specific to lactate dehydrogenase of P. falciparum 
and in other line plolyclonal antibodies to lactate 
dehydrogenase of common to all four species (P. falciparum, 
P. vivax, P. malariae and P. ovale) were used.     

Conjugate and washing wells were inserted into microplate 
frame. One drop of assay buffer into the conjugate well and 4 
drops into the washing well were dispensed. An amount of 20 
µl of freshly collected blood was added into the conjugate 

well, and mixed gently. The dipstick was then placed 
vertically into the conjugate well including specimen for 5 
minutes. After that dipstick was transferred from the 
conjugate well to the washing well, until the dipstick was 
cleared of blood, was removed from the washing well and 
result was taken.

Results
Out of 98 clinically suspected cases, 59 (60.20%) were 
positive by microscopic examination of peripheral blood film 
and 57 (58.16%) were positive by ICT for antigen. (Table I) 

Sensitivity and specificity of ICT for antigen when compared 
with microscopic examination of peripheral blood film were 
calculated. The sensitivity and specificity were 93.22% and 
94.87% respectively. (Table II)

Table I: Rate of detection of malaria by different methods

Tests Results
 Positive Negative

Peripheral blood film (n=98) 59 (60.20%) 39 (39.80%)
ICT for malarial antigen (n=98) 57 (58.16%) 41 (41.84%)

Table II: Sensitivity and specificity of ICT for antigen when 
compared with microscopic examination of peripheral blood 
film

Test result Disease Disease  Sensitivity Specificity
 positive negative

(MP +ve) (MP -ve)

ICT antigen +ve 55 02 
ICT antigen -ve 04 37 93.22% 94.87%  
Total 59 39  

Discussion
Detection of antigens by Immunochromatographic test 
method has been introduced very recently and is simple, 
rapid, reliable and therefore, suitable.10 

In the present study, among the clinically suspected cases, 59 
(60.20%) were positive by microscopic examination of 
peripheral blood film, and 57 (58.16%) were positive by ICT 

for antigen. In a study by Khan et al in 2004 from Pakistan 
found 45.5% positive by microscopic examination of 
peripheral blood film and 43.2% positive by ICT for 
antigen.14 In another study by Palmer et al in 1998 from 
United States of America found 48% positive by microscopy 
and 45% positive by ICT for antigen.15 From the above 
findings, it is observed that some results are close to and 
some remarkably differ from the present study. The 
difference may be due to the fact that studies were conducted 
at different geographical areas and the disease prevalence 
differs from region to region.

In the present study, sensitivity and specificity  of ICT for 
Plasmodial antigen detection were 93.22% and 94.87% 
respectively, when compared with microscopic results of 
peripheral blood film. In a study from Australia by Playford 
and Walker in 2002 showed sensitivity of 85% and specificity 
of 96% when compared with microscopic examination of 
peripheral blood film.16 In another study from Munich, 
Germany by Jelinek et al in 1999 showed sensitivity of 
92.5% and a specificity of 98.3%.17 Regarding sensitivity and 
specificity, these results are nearly similar to the present 
study.
 
Though expensive, rapid tests are simple to perform and 
diagnostic efficacy is satisfactory. So, this method can be 
used selectively.
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