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Abstract
Typhoid fever still continues to be a major public health problem, particularly in many developing countries. A 
simple, reliable, affordable and rapid diagnostic test has been a long-felt need of the clinicians. We, therefore, 
prospectively evaluated the sensitivity and specificity of Typhidot (IgM), a serological test to identify IgM 
antibodies against Salmonella typhi. The study was carried out in the department of Microbiology, Mymensingh 
Medical College, Mymensingh between June, 2006 and July, 2007, on a total of 100 samples from clinically 
suspected patients to have typhoid fever. Blood culture as well as Typhidot test were performed for each of the 
cases. Out of 100 clinically diagnosed typhoid fever, 14 were blood culture positive for S. typhi and 73 were 
Typhidot (IgM) positive. Among 14 culture positive cases, 13 (92.85%) were Typhidot (IgM) positive. The test 
was also positive in 04 (20%) out of 20 febrile controls. None of the healthy controls was positive by Typhidot 
(IgM). The sensitivity, specificity, positive predictive value and negative predictive value of the test using blood 
culture as gold standard were 92.85%, 90.00%, 76.47% and 97.29% respectively for typhoid fever. Typhidot 
(IgM) test is rapid, easy to perform and reliable test for diagnosing typhoid fever, and useful for small, less 
equipped laboratories as well as for the laboratories with better facilities.
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Introduction
Typhoid fever is widely recognized as a major public health 
problem in developing countries.   The disease is endemic in 
the Indian subcontinent including Bangladesh, South-East 
and Far-East Asia, the Middle East, Africa, Central and South 
America.1,2  Incidence of typhoid fever has been estimated as 
approximately 22 million cases with at least 200,000 deaths 
occurring annually.3 The disease may occur in all ages, with 

the highest incidence found particularly in children.4 In 
Bangladesh, the overall incidence of typhoid fever is 390 
cases per 100,000  population per year.5

In the wake of emerging multidrug-resistant strains of the 
bacteria causing typhoid fever, the disorder is known to be 
associated with significant morbidity and mortality.6,7 It is 
also recognized that a delay in diagnosis and institution of 
appropriate therapy may significantly increase the risk of 
adverse outcome and mortality.7 Therefore, reliable 
laboratory tests are essential to establish early diagnosis of 
typhoid fever, so that appropriate treatment can be applied. 

The current standard diagnostic test for typhoid fever is blood 

culture, which may not be available or can not be done 
properly where adequate microbiological facilities are 
limited. In addition, easy availability and widespread use of 
antibiotics in the community makes it frequently difficult to 
isolate the organism from blood cultures and alternative 
methods such as bone marrow cultures may be required.8 
However, the later tests are invasive and difficult to carry out 
routinely. Therefore, a simple and rapid non-culture assay for 
the diagnosis of typhoid fever would be of great benefit in 
circumstances where more sophisticated laboratory support is 
not in practice.

Recently, such a test has become commercially available 
under the proprietary name Typhidot.  It is a dot-Enzyme 
Immunoassay (EIA), a new serologic test based upon the 
presence of specific IgM antibodies to a specific 50 kDa 
outer membrane protein (OMP) antigen on Salmonella typhi.9 
The test become positive as early as in the first week of the 
fever, the results can interpreted visually and available within 
one hour.9,10 However, its usefulness in the early 
serodiagnosis of typhoid fever has not been studied in this 
region. So, in this study, the newly developed rapid Typhidot 
assay was applied for the detection of S. typhi-specific IgM 
antibodies in serum and results were compared with blood 
culture to see the sensitivity and specificity of Typhidot for 
diagnosis of typhoid fever. 

Methods
This cross-sectional study was carried out in the Department 
of Microbiology, Mymensingh Medical College, 
Mymensingh, Bangladesh during one year from June, 2006 to 
July, 2007.

Blood samples from patients clinically suspected to have 
typhoid fever were collected for both culture and serological 
test. Blood culture was done for both typhoid fever cases and 
non-typhoidal febrile controls by conventional or traditional 
methods using the Trypticase soya broth with Sodium 
polyanethol sulfonate. Any isolated bacterium was identified 
according to the recommended standard protocol.11

The Typhidot test was carried out as per manufacturer's 
instruction. An amount of 250 µl of the diluent was dispensed 
into a test strip supplied by the manufacturer, 2.5 µl of a 
sample was added and the mixture was then incubated at 
room temperature for 20 minutes on a rocker platform. The 
strip was washed thrice, and 250 µl of anti-human IgM was 

added to the well and incubated for 15 minutes. The strip was 
washed as before, and 250 µl of the colour development 
solution was added and incubated for another 15 minutes. 
The reaction was stopped, the strip was washed in distilled 
water and the result was read. When both the dots on the test 
strip were as dark as or darker than their corresponding dots 
on the positive control strip, they were reported as positive. 
The absence of visible spot indicated a negative test result. If 
the spots were fainter than the control, that sample was also 
considered negative, according to the directions given in the 
kit. In case of discrepant appearance of the duplicate spots, 
the test was repeated and only if both dots were darker than 
control, the sample was taken as positive.

Sensitivity and specificity were calculated by the following 
formulae: Sensitivity=100 x a/a+c, Specificity=100 x d/ b+d; 
Positive predictive value=a x 100 /a+b; Negative predictive 
value=d x 100 /c+d, where a=True positive, b=False positive, 
c= False negative and d=True negative.

Results
All of the 100 clinically suspected typhoid fever cases were 
concurrently tested by blood culture and Typhidot (IgM) 
tests. Out of 100 clinically diagnosed typhoid fever cases, 14 
(14%) were blood culture positive for Salmonella typhi and 
73 (73%) were Typhidot (IgM) positive. Among 14 culture 
positive cases, 13 (92.85%) were Typhidot (IgM) positive. 
The test was also positive in 04(20%) out of 20 non-typhoidal 
fever controls. Of these 04 false positive cases, 02 showed 
infection with S. paratyphi A by Blood culture and rest 02 
were other infections (01 Urinary tract infection and other 01 
Respiratory tract infection). None of the healthy controls 
were positive by DOT EIA (IgM).
 
Table I: Results of Typhidot (IgM) in different study groups

Study group No. of individuals Typhidot (IgM) Typhidot (IgM)
positive negative

Group I
(Blood culture- 14 13(92.85%) 01(7.14%)
positive)  (True positive) (False negative)

Group II
(no-typhoidal  20 04 (20.00%) 16 (80.00%)
fever) (False positive ) (True negative)

Group III
(healthy 20 00 (00%) 20 (100.0%)
 individuals)  (True negative)

Table II: Diagnostic accuracy of Typhidot for IgM

Parameter Accuracy
Sensitivity 92.85%
Specificity 90.00%
Positive predictive value 76.47%
Negative predictive value 97.29%

Discussion
Typhoid fever still remains a major endemic health problem 
in Bangladesh. Isolation of the causative agent by culture has 
remained the gold standard for diagnosis of typhoid fever. 
However, it is well recognized that facilities for culture are 
not readily available or limited in many areas. Although the 
culture method is the gold standard, it is, however, time 
consuming, expensive and the culture positive cases are also 
very less and hence the best alternative is the Typhidot (IgM) 
test for early  diagnosis of typhoid fever.

In the present study, out of 100 clinically diagnosed typhoid 
fever, 14 were blood culture positive for S. typhi. Similar 
findings were also reported from Kolkata and the 
investigators found an isolation rate of 21.1%.12 Two 
investigations from Bangladesh reported isolation rates of S. 
typhi 16.67% and 26.7%.13,14 In contrast from Bangladesh and 
India, others reported isolation rates of only 8.40% and 
6.92%.15,16 The relative low sensitivity of the blood culture in 
diagnosing typhoid fever was due to the widespread and 
irrational use of antibiotics, and the difficulties in obtaining 
adequate volume of blood  for cultures from children.17, 18

In the present study, 13 (92.85%) out of 14 culture-positive 
cases were positive for Typhidot (IgM). These results are 
consistent with the findings from Pakistan showing 43 
(93.47%) Typhidot-positives out of 46 culture-positive 
typhoid fever cases, and in India, 35 (92.10%) out of 38 
culture-positive cases were Typhidot positive.17,19 The only 
01(7.14%) out of 14 culture-positive cases of the present 
study was negative in  Typhidot (IgM), was a 3 years old 
child attended in the 2nd day of fever. The false negative 
Typhidot (IgM) in this case was probably due to the failure of 
the test to detect the antibodies or perhaps the antibodies did 
not yet reach the detectable level in this patient.

The false positive results found in the paratyphoid A fever 
cases of the present study might be due to cross-reaction 
between the OMP antigen of S. typhi and S. paratyphi A.20 
The false positive results in other 2 non-typhoidal fever cases 

are supposed to be due to high level of typhoid fever 
endemicity in the region indicating persistence of preexisting 
antibody from previous exposure or may be due to recent 
sub-clinical infection.20 Inconsistent with our finding, Bhutta 
and Mansurali from Pakistan found Typhidot positive only in 
6 (23.07%) out of 26 and Sherwal et al from India also found 
only 3 (12.5%) out of 24 non-typhoidal febrile cases.17, 19 

In the present study, the Typhidot IgM was found to have 
high specificity of 90%. In agreement with our findings 
Bhutta adn Mansurali 17 found 89% specificity, Sherwal et al19 

87.5% and Anggraini et al4 found 100% specificity of 
Typhidot in the diagnosis of typhoid fever. 4,17,19 In contrast, a 
study from Pakistan reported a much lower specificity (77%) 
of the test.17 This was due to a high rate of (23%) of Typhidot 
positivity among non-typhoidal fever patients. 
 
After analyzing the findings of the present study, it was 
concluded that although blood culture is the gold standard for 
diagnosis of typhoid fever, Typhidot (IgM) might be a 
practical alternative in the country due to its high sensitivity, 
specificity and negative predictive value. Typhidot will be 
specially useful in those areas where facility for blood culture 
is not available.
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Abstract
Typhoid fever still continues to be a major public health problem, particularly in many developing countries. A 
simple, reliable, affordable and rapid diagnostic test has been a long-felt need of the clinicians. We, therefore, 
prospectively evaluated the sensitivity and specificity of Typhidot (IgM), a serological test to identify IgM 
antibodies against Salmonella typhi. The study was carried out in the department of Microbiology, Mymensingh 
Medical College, Mymensingh between June, 2006 and July, 2007, on a total of 100 samples from clinically 
suspected patients to have typhoid fever. Blood culture as well as Typhidot test were performed for each of the 
cases. Out of 100 clinically diagnosed typhoid fever, 14 were blood culture positive for S. typhi and 73 were 
Typhidot (IgM) positive. Among 14 culture positive cases, 13 (92.85%) were Typhidot (IgM) positive. The test 
was also positive in 04 (20%) out of 20 febrile controls. None of the healthy controls was positive by Typhidot 
(IgM). The sensitivity, specificity, positive predictive value and negative predictive value of the test using blood 
culture as gold standard were 92.85%, 90.00%, 76.47% and 97.29% respectively for typhoid fever. Typhidot 
(IgM) test is rapid, easy to perform and reliable test for diagnosing typhoid fever, and useful for small, less 
equipped laboratories as well as for the laboratories with better facilities.
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Introduction
Typhoid fever is widely recognized as a major public health 
problem in developing countries.   The disease is endemic in 
the Indian subcontinent including Bangladesh, South-East 
and Far-East Asia, the Middle East, Africa, Central and South 
America.1,2  Incidence of typhoid fever has been estimated as 
approximately 22 million cases with at least 200,000 deaths 
occurring annually.3 The disease may occur in all ages, with 

the highest incidence found particularly in children.4 In 
Bangladesh, the overall incidence of typhoid fever is 390 
cases per 100,000  population per year.5

In the wake of emerging multidrug-resistant strains of the 
bacteria causing typhoid fever, the disorder is known to be 
associated with significant morbidity and mortality.6,7 It is 
also recognized that a delay in diagnosis and institution of 
appropriate therapy may significantly increase the risk of 
adverse outcome and mortality.7 Therefore, reliable 
laboratory tests are essential to establish early diagnosis of 
typhoid fever, so that appropriate treatment can be applied. 

The current standard diagnostic test for typhoid fever is blood 

culture, which may not be available or can not be done 
properly where adequate microbiological facilities are 
limited. In addition, easy availability and widespread use of 
antibiotics in the community makes it frequently difficult to 
isolate the organism from blood cultures and alternative 
methods such as bone marrow cultures may be required.8 
However, the later tests are invasive and difficult to carry out 
routinely. Therefore, a simple and rapid non-culture assay for 
the diagnosis of typhoid fever would be of great benefit in 
circumstances where more sophisticated laboratory support is 
not in practice.

Recently, such a test has become commercially available 
under the proprietary name Typhidot.  It is a dot-Enzyme 
Immunoassay (EIA), a new serologic test based upon the 
presence of specific IgM antibodies to a specific 50 kDa 
outer membrane protein (OMP) antigen on Salmonella typhi.9 
The test become positive as early as in the first week of the 
fever, the results can interpreted visually and available within 
one hour.9,10 However, its usefulness in the early 
serodiagnosis of typhoid fever has not been studied in this 
region. So, in this study, the newly developed rapid Typhidot 
assay was applied for the detection of S. typhi-specific IgM 
antibodies in serum and results were compared with blood 
culture to see the sensitivity and specificity of Typhidot for 
diagnosis of typhoid fever. 

Methods
This cross-sectional study was carried out in the Department 
of Microbiology, Mymensingh Medical College, 
Mymensingh, Bangladesh during one year from June, 2006 to 
July, 2007.

Blood samples from patients clinically suspected to have 
typhoid fever were collected for both culture and serological 
test. Blood culture was done for both typhoid fever cases and 
non-typhoidal febrile controls by conventional or traditional 
methods using the Trypticase soya broth with Sodium 
polyanethol sulfonate. Any isolated bacterium was identified 
according to the recommended standard protocol.11

The Typhidot test was carried out as per manufacturer's 
instruction. An amount of 250 µl of the diluent was dispensed 
into a test strip supplied by the manufacturer, 2.5 µl of a 
sample was added and the mixture was then incubated at 
room temperature for 20 minutes on a rocker platform. The 
strip was washed thrice, and 250 µl of anti-human IgM was 

added to the well and incubated for 15 minutes. The strip was 
washed as before, and 250 µl of the colour development 
solution was added and incubated for another 15 minutes. 
The reaction was stopped, the strip was washed in distilled 
water and the result was read. When both the dots on the test 
strip were as dark as or darker than their corresponding dots 
on the positive control strip, they were reported as positive. 
The absence of visible spot indicated a negative test result. If 
the spots were fainter than the control, that sample was also 
considered negative, according to the directions given in the 
kit. In case of discrepant appearance of the duplicate spots, 
the test was repeated and only if both dots were darker than 
control, the sample was taken as positive.

Sensitivity and specificity were calculated by the following 
formulae: Sensitivity=100 x a/a+c, Specificity=100 x d/ b+d; 
Positive predictive value=a x 100 /a+b; Negative predictive 
value=d x 100 /c+d, where a=True positive, b=False positive, 
c= False negative and d=True negative.

Results
All of the 100 clinically suspected typhoid fever cases were 
concurrently tested by blood culture and Typhidot (IgM) 
tests. Out of 100 clinically diagnosed typhoid fever cases, 14 
(14%) were blood culture positive for Salmonella typhi and 
73 (73%) were Typhidot (IgM) positive. Among 14 culture 
positive cases, 13 (92.85%) were Typhidot (IgM) positive. 
The test was also positive in 04(20%) out of 20 non-typhoidal 
fever controls. Of these 04 false positive cases, 02 showed 
infection with S. paratyphi A by Blood culture and rest 02 
were other infections (01 Urinary tract infection and other 01 
Respiratory tract infection). None of the healthy controls 
were positive by DOT EIA (IgM).
 
Table I: Results of Typhidot (IgM) in different study groups

Study group No. of individuals Typhidot (IgM) Typhidot (IgM)
positive negative

Group I
(Blood culture- 14 13(92.85%) 01(7.14%)
positive)  (True positive) (False negative)

Group II
(no-typhoidal  20 04 (20.00%) 16 (80.00%)
fever) (False positive ) (True negative)

Group III
(healthy 20 00 (00%) 20 (100.0%)
 individuals)  (True negative)

Table II: Diagnostic accuracy of Typhidot for IgM

Parameter Accuracy
Sensitivity 92.85%
Specificity 90.00%
Positive predictive value 76.47%
Negative predictive value 97.29%

Discussion
Typhoid fever still remains a major endemic health problem 
in Bangladesh. Isolation of the causative agent by culture has 
remained the gold standard for diagnosis of typhoid fever. 
However, it is well recognized that facilities for culture are 
not readily available or limited in many areas. Although the 
culture method is the gold standard, it is, however, time 
consuming, expensive and the culture positive cases are also 
very less and hence the best alternative is the Typhidot (IgM) 
test for early  diagnosis of typhoid fever.

In the present study, out of 100 clinically diagnosed typhoid 
fever, 14 were blood culture positive for S. typhi. Similar 
findings were also reported from Kolkata and the 
investigators found an isolation rate of 21.1%.12 Two 
investigations from Bangladesh reported isolation rates of S. 
typhi 16.67% and 26.7%.13,14 In contrast from Bangladesh and 
India, others reported isolation rates of only 8.40% and 
6.92%.15,16 The relative low sensitivity of the blood culture in 
diagnosing typhoid fever was due to the widespread and 
irrational use of antibiotics, and the difficulties in obtaining 
adequate volume of blood  for cultures from children.17, 18

In the present study, 13 (92.85%) out of 14 culture-positive 
cases were positive for Typhidot (IgM). These results are 
consistent with the findings from Pakistan showing 43 
(93.47%) Typhidot-positives out of 46 culture-positive 
typhoid fever cases, and in India, 35 (92.10%) out of 38 
culture-positive cases were Typhidot positive.17,19 The only 
01(7.14%) out of 14 culture-positive cases of the present 
study was negative in  Typhidot (IgM), was a 3 years old 
child attended in the 2nd day of fever. The false negative 
Typhidot (IgM) in this case was probably due to the failure of 
the test to detect the antibodies or perhaps the antibodies did 
not yet reach the detectable level in this patient.

The false positive results found in the paratyphoid A fever 
cases of the present study might be due to cross-reaction 
between the OMP antigen of S. typhi and S. paratyphi A.20 
The false positive results in other 2 non-typhoidal fever cases 

are supposed to be due to high level of typhoid fever 
endemicity in the region indicating persistence of preexisting 
antibody from previous exposure or may be due to recent 
sub-clinical infection.20 Inconsistent with our finding, Bhutta 
and Mansurali from Pakistan found Typhidot positive only in 
6 (23.07%) out of 26 and Sherwal et al from India also found 
only 3 (12.5%) out of 24 non-typhoidal febrile cases.17, 19 

In the present study, the Typhidot IgM was found to have 
high specificity of 90%. In agreement with our findings 
Bhutta adn Mansurali 17 found 89% specificity, Sherwal et al19 

87.5% and Anggraini et al4 found 100% specificity of 
Typhidot in the diagnosis of typhoid fever. 4,17,19 In contrast, a 
study from Pakistan reported a much lower specificity (77%) 
of the test.17 This was due to a high rate of (23%) of Typhidot 
positivity among non-typhoidal fever patients. 
 
After analyzing the findings of the present study, it was 
concluded that although blood culture is the gold standard for 
diagnosis of typhoid fever, Typhidot (IgM) might be a 
practical alternative in the country due to its high sensitivity, 
specificity and negative predictive value. Typhidot will be 
specially useful in those areas where facility for blood culture 
is not available.
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Abstract
Typhoid fever still continues to be a major public health problem, particularly in many developing countries. A 
simple, reliable, affordable and rapid diagnostic test has been a long-felt need of the clinicians. We, therefore, 
prospectively evaluated the sensitivity and specificity of Typhidot (IgM), a serological test to identify IgM 
antibodies against Salmonella typhi. The study was carried out in the department of Microbiology, Mymensingh 
Medical College, Mymensingh between June, 2006 and July, 2007, on a total of 100 samples from clinically 
suspected patients to have typhoid fever. Blood culture as well as Typhidot test were performed for each of the 
cases. Out of 100 clinically diagnosed typhoid fever, 14 were blood culture positive for S. typhi and 73 were 
Typhidot (IgM) positive. Among 14 culture positive cases, 13 (92.85%) were Typhidot (IgM) positive. The test 
was also positive in 04 (20%) out of 20 febrile controls. None of the healthy controls was positive by Typhidot 
(IgM). The sensitivity, specificity, positive predictive value and negative predictive value of the test using blood 
culture as gold standard were 92.85%, 90.00%, 76.47% and 97.29% respectively for typhoid fever. Typhidot 
(IgM) test is rapid, easy to perform and reliable test for diagnosing typhoid fever, and useful for small, less 
equipped laboratories as well as for the laboratories with better facilities.
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Introduction
Typhoid fever is widely recognized as a major public health 
problem in developing countries.   The disease is endemic in 
the Indian subcontinent including Bangladesh, South-East 
and Far-East Asia, the Middle East, Africa, Central and South 
America.1,2  Incidence of typhoid fever has been estimated as 
approximately 22 million cases with at least 200,000 deaths 
occurring annually.3 The disease may occur in all ages, with 

the highest incidence found particularly in children.4 In 
Bangladesh, the overall incidence of typhoid fever is 390 
cases per 100,000  population per year.5

In the wake of emerging multidrug-resistant strains of the 
bacteria causing typhoid fever, the disorder is known to be 
associated with significant morbidity and mortality.6,7 It is 
also recognized that a delay in diagnosis and institution of 
appropriate therapy may significantly increase the risk of 
adverse outcome and mortality.7 Therefore, reliable 
laboratory tests are essential to establish early diagnosis of 
typhoid fever, so that appropriate treatment can be applied. 

The current standard diagnostic test for typhoid fever is blood 

culture, which may not be available or can not be done 
properly where adequate microbiological facilities are 
limited. In addition, easy availability and widespread use of 
antibiotics in the community makes it frequently difficult to 
isolate the organism from blood cultures and alternative 
methods such as bone marrow cultures may be required.8 
However, the later tests are invasive and difficult to carry out 
routinely. Therefore, a simple and rapid non-culture assay for 
the diagnosis of typhoid fever would be of great benefit in 
circumstances where more sophisticated laboratory support is 
not in practice.

Recently, such a test has become commercially available 
under the proprietary name Typhidot.  It is a dot-Enzyme 
Immunoassay (EIA), a new serologic test based upon the 
presence of specific IgM antibodies to a specific 50 kDa 
outer membrane protein (OMP) antigen on Salmonella typhi.9 
The test become positive as early as in the first week of the 
fever, the results can interpreted visually and available within 
one hour.9,10 However, its usefulness in the early 
serodiagnosis of typhoid fever has not been studied in this 
region. So, in this study, the newly developed rapid Typhidot 
assay was applied for the detection of S. typhi-specific IgM 
antibodies in serum and results were compared with blood 
culture to see the sensitivity and specificity of Typhidot for 
diagnosis of typhoid fever. 

Methods
This cross-sectional study was carried out in the Department 
of Microbiology, Mymensingh Medical College, 
Mymensingh, Bangladesh during one year from June, 2006 to 
July, 2007.

Blood samples from patients clinically suspected to have 
typhoid fever were collected for both culture and serological 
test. Blood culture was done for both typhoid fever cases and 
non-typhoidal febrile controls by conventional or traditional 
methods using the Trypticase soya broth with Sodium 
polyanethol sulfonate. Any isolated bacterium was identified 
according to the recommended standard protocol.11

The Typhidot test was carried out as per manufacturer's 
instruction. An amount of 250 µl of the diluent was dispensed 
into a test strip supplied by the manufacturer, 2.5 µl of a 
sample was added and the mixture was then incubated at 
room temperature for 20 minutes on a rocker platform. The 
strip was washed thrice, and 250 µl of anti-human IgM was 

added to the well and incubated for 15 minutes. The strip was 
washed as before, and 250 µl of the colour development 
solution was added and incubated for another 15 minutes. 
The reaction was stopped, the strip was washed in distilled 
water and the result was read. When both the dots on the test 
strip were as dark as or darker than their corresponding dots 
on the positive control strip, they were reported as positive. 
The absence of visible spot indicated a negative test result. If 
the spots were fainter than the control, that sample was also 
considered negative, according to the directions given in the 
kit. In case of discrepant appearance of the duplicate spots, 
the test was repeated and only if both dots were darker than 
control, the sample was taken as positive.

Sensitivity and specificity were calculated by the following 
formulae: Sensitivity=100 x a/a+c, Specificity=100 x d/ b+d; 
Positive predictive value=a x 100 /a+b; Negative predictive 
value=d x 100 /c+d, where a=True positive, b=False positive, 
c= False negative and d=True negative.

Results
All of the 100 clinically suspected typhoid fever cases were 
concurrently tested by blood culture and Typhidot (IgM) 
tests. Out of 100 clinically diagnosed typhoid fever cases, 14 
(14%) were blood culture positive for Salmonella typhi and 
73 (73%) were Typhidot (IgM) positive. Among 14 culture 
positive cases, 13 (92.85%) were Typhidot (IgM) positive. 
The test was also positive in 04(20%) out of 20 non-typhoidal 
fever controls. Of these 04 false positive cases, 02 showed 
infection with S. paratyphi A by Blood culture and rest 02 
were other infections (01 Urinary tract infection and other 01 
Respiratory tract infection). None of the healthy controls 
were positive by DOT EIA (IgM).
 
Table I: Results of Typhidot (IgM) in different study groups

Study group No. of individuals Typhidot (IgM) Typhidot (IgM)
positive negative

Group I
(Blood culture- 14 13(92.85%) 01(7.14%)
positive)  (True positive) (False negative)

Group II
(no-typhoidal  20 04 (20.00%) 16 (80.00%)
fever) (False positive ) (True negative)

Group III
(healthy 20 00 (00%) 20 (100.0%)
 individuals)  (True negative)

Table II: Diagnostic accuracy of Typhidot for IgM

Parameter Accuracy
Sensitivity 92.85%
Specificity 90.00%
Positive predictive value 76.47%
Negative predictive value 97.29%

Discussion
Typhoid fever still remains a major endemic health problem 
in Bangladesh. Isolation of the causative agent by culture has 
remained the gold standard for diagnosis of typhoid fever. 
However, it is well recognized that facilities for culture are 
not readily available or limited in many areas. Although the 
culture method is the gold standard, it is, however, time 
consuming, expensive and the culture positive cases are also 
very less and hence the best alternative is the Typhidot (IgM) 
test for early  diagnosis of typhoid fever.

In the present study, out of 100 clinically diagnosed typhoid 
fever, 14 were blood culture positive for S. typhi. Similar 
findings were also reported from Kolkata and the 
investigators found an isolation rate of 21.1%.12 Two 
investigations from Bangladesh reported isolation rates of S. 
typhi 16.67% and 26.7%.13,14 In contrast from Bangladesh and 
India, others reported isolation rates of only 8.40% and 
6.92%.15,16 The relative low sensitivity of the blood culture in 
diagnosing typhoid fever was due to the widespread and 
irrational use of antibiotics, and the difficulties in obtaining 
adequate volume of blood  for cultures from children.17, 18

In the present study, 13 (92.85%) out of 14 culture-positive 
cases were positive for Typhidot (IgM). These results are 
consistent with the findings from Pakistan showing 43 
(93.47%) Typhidot-positives out of 46 culture-positive 
typhoid fever cases, and in India, 35 (92.10%) out of 38 
culture-positive cases were Typhidot positive.17,19 The only 
01(7.14%) out of 14 culture-positive cases of the present 
study was negative in  Typhidot (IgM), was a 3 years old 
child attended in the 2nd day of fever. The false negative 
Typhidot (IgM) in this case was probably due to the failure of 
the test to detect the antibodies or perhaps the antibodies did 
not yet reach the detectable level in this patient.

The false positive results found in the paratyphoid A fever 
cases of the present study might be due to cross-reaction 
between the OMP antigen of S. typhi and S. paratyphi A.20 
The false positive results in other 2 non-typhoidal fever cases 

are supposed to be due to high level of typhoid fever 
endemicity in the region indicating persistence of preexisting 
antibody from previous exposure or may be due to recent 
sub-clinical infection.20 Inconsistent with our finding, Bhutta 
and Mansurali from Pakistan found Typhidot positive only in 
6 (23.07%) out of 26 and Sherwal et al from India also found 
only 3 (12.5%) out of 24 non-typhoidal febrile cases.17, 19 

In the present study, the Typhidot IgM was found to have 
high specificity of 90%. In agreement with our findings 
Bhutta adn Mansurali 17 found 89% specificity, Sherwal et al19 

87.5% and Anggraini et al4 found 100% specificity of 
Typhidot in the diagnosis of typhoid fever. 4,17,19 In contrast, a 
study from Pakistan reported a much lower specificity (77%) 
of the test.17 This was due to a high rate of (23%) of Typhidot 
positivity among non-typhoidal fever patients. 
 
After analyzing the findings of the present study, it was 
concluded that although blood culture is the gold standard for 
diagnosis of typhoid fever, Typhidot (IgM) might be a 
practical alternative in the country due to its high sensitivity, 
specificity and negative predictive value. Typhidot will be 
specially useful in those areas where facility for blood culture 
is not available.

References

1.   Gillespie S. Salmonella infection. In: Cook GC, Zumla A, eds. 
Manson's Tropical Diseases, 21st ed. London, UK: Elsevier 
Science, Health Science Division; 2003: pp. 937-947.

2.  Saha SK, Ruhulamin M, Hanif M, Islam M, Khan WA. 
Interpretation of the Widal test in the diagnosis of typhoid fever 
in Bangladeshi children. Ann Trop Pead 1996; 16: 75-78.  

3.   Crump JA, Luby SP, Mintz ED. The global burden of typhoid 
fever. Bull World Health Organ 2004; 82: 1-24.

4.   Anggraini R, Handoyo I, Aryati. DOT- EIA typhoid test using 
Omp Salmonella typhi local phage type antigen to support the 
diagnosis of typhoid fever. Folia Medica Indonesiana 2004; 40: 
10-20.

5.   Brooks AW, Hossain A, Goswami D, Sharmeen AT, Nahar K, 
Alam K, et al. Bacteremic Typhoid Fever in Children in an 
Urban Slum, Bangladesh. Emerg  Infect Dis 2005; 11(2): 326-
329.

6.  Gupta A. Multidrug-resistant typhoid fever in children: 
epidemiology and therapeutic approach. Pediatr Infect Dis 
1994; 13: 134-140.

7.   Bhutta ZA. Impact of age and drug resistance on mortality in 
typhoid fever. Arch Dis Child 1996; 75: 214-217.

8.    Gilman RH, Terminel M, Levine MM, Hernandez-Menodoze P, 
Hornick RB. Relative efficacy of blood, urine, rectal swab, 
bone-marrow and rose spot cultures for recovery of Salmonella 
typhi in typhoid fever. Lancet 1975; 1: 1211-1213.

9.  Choo KE, Oppenheimer SJ, Ismail AB, Ong KH. Rapid 
serodiagnosis of typhoid fever by dot enzyme immunoassay in 
an endemic area. Clin Infect Dis 1994 ; 19: 172-176.

10.  Ismail A, Kader ZSA, Ong KH. Dot enzyme immunosorbant 
assay for the serodiagnosis of typhoid fever. Southeast Asian J 
Trop Med Public Health 1991; 22: 563-566.

11. Old DC. Salmonella infection. In: Collee JG, Fraser AG, 
Marmion BP, Simons A, eds. Mackie and McCartney Practical 
Medical Microbiology, 14th ed. New York: Churchil 
Livingstone; 1996: pp. 385-402.

12.   Saha MR, Dutta P, Palit A, Dutta D, Bhattacharya MK, Mitra U, 
et al. A Note on Incidence of Typhoid Fever in Diverse Age 
Groups in Kolkata, India.  Jpn J Infect Dis 2003; 56: 121-122.

13.   Hossain MS. Comparative study of Widal test and DOT enzyme 
immunoassay for early serodiagnosis of typhoid fever. (Thesis). 
Dhaka, Bangladesh: Bangabandhu Sheikh Mujib Medical 
University; 2001.

14.   Alam MN, Haq SA, DAS KK, Majid MN, Siddique RU, Hasan 
Z, et al. Multidrug resistant enteric fever in Bangladesh. 
Bangladesh J Med 1992; 3: 38-41.

15.  Saha SK, Baqui AH, Hanif M, Darmstadt GL, Ruhulamin M, 
Nagatake T, et al. Typhoid fever in Bangladesh: implications 
for vaccination policy. Pediatr Infect Dis J 2001; 20: 521-524.

16.  Jesudason MV, Sivakumar S. Prospective evaluation of a rapid 
diagnostic test Typhidot® for typhoid fever. Indian J Med Res 
2006; 123: 513-516.

17.  Bhutta ZA, Mansurali N. Rapid serologic diagnosis of pediatric 
typhoid fever in an endemic area: A prospective comparative 
evaluation of two dot-enzyme immunoassays and the Widal 
test. Am J Trop Med Hyg 1999; 61: 654-657.

18. Mohanty SK, Ramana KV. Single and Unpaired Sera Tube 
Widal Agglutination Test in Enteric Fever.  Saudi J 
Gastroenterol 2007; 13: 213.

19.  Sherwal BL, Dhamija RK, Randhawa VS, Jais M, Kaintura A, 
Kumar M. A Comparative Study of Typhidot and Widal Test in 
Patients of Typhoid Fever.  J Indian Aca Clin Med 2004; 5(3): 
244-246.

20. Olsen SJ, Pruckler J, Bibb W, Thanh NTM, Trinh TM, Minh 
NT, et al. Evaluation of rapid diagnostic tests for typhoid fever. 
J Clin Microbiol 2004; 42: 1885-1889.

[ Conflict of Interest: none declared]

 

www.bjmm.org.bdBangladesh J Med Microbiol    Volume 3: Number 1   January, 2009 www.bjmm.org.bdBangladesh J Med Microbiol    Volume 3: Number 1   January, 2009



 

Evaluation of Typhidot (IgM) for Early Diagnosis of Typhoid Fever

Zohra Begum,1,3 Md. Akram Hossain,1 AKM Shamsuzzaman,1,4 Md. Monjurul Ahsan,2 AKM Musa,1 Md. Chand Mahmud,1 Asma 
Azad Sumona,1 Salma Ahmed,1 Nahida Akhter Jahan,1 Md. Abdul Khaleque2

1Department of Microbiology, Mymensingh Medical College, Mymensingh; 2Department of Paediatrics, Mymensingh Medical 
College Hospital, Mymensigh; 3Currently, Department of Microbiology, Community Based Medical College, Mymensingh; 

4Currently, Begum Khaleda Zia Medical College, Sher-E-Bangla Nagar, Dhaka 

Abstract
Typhoid fever still continues to be a major public health problem, particularly in many developing countries. A 
simple, reliable, affordable and rapid diagnostic test has been a long-felt need of the clinicians. We, therefore, 
prospectively evaluated the sensitivity and specificity of Typhidot (IgM), a serological test to identify IgM 
antibodies against Salmonella typhi. The study was carried out in the department of Microbiology, Mymensingh 
Medical College, Mymensingh between June, 2006 and July, 2007, on a total of 100 samples from clinically 
suspected patients to have typhoid fever. Blood culture as well as Typhidot test were performed for each of the 
cases. Out of 100 clinically diagnosed typhoid fever, 14 were blood culture positive for S. typhi and 73 were 
Typhidot (IgM) positive. Among 14 culture positive cases, 13 (92.85%) were Typhidot (IgM) positive. The test 
was also positive in 04 (20%) out of 20 febrile controls. None of the healthy controls was positive by Typhidot 
(IgM). The sensitivity, specificity, positive predictive value and negative predictive value of the test using blood 
culture as gold standard were 92.85%, 90.00%, 76.47% and 97.29% respectively for typhoid fever. Typhidot 
(IgM) test is rapid, easy to perform and reliable test for diagnosing typhoid fever, and useful for small, less 
equipped laboratories as well as for the laboratories with better facilities.
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Introduction
Typhoid fever is widely recognized as a major public health 
problem in developing countries.   The disease is endemic in 
the Indian subcontinent including Bangladesh, South-East 
and Far-East Asia, the Middle East, Africa, Central and South 
America.1,2  Incidence of typhoid fever has been estimated as 
approximately 22 million cases with at least 200,000 deaths 
occurring annually.3 The disease may occur in all ages, with 

the highest incidence found particularly in children.4 In 
Bangladesh, the overall incidence of typhoid fever is 390 
cases per 100,000  population per year.5

In the wake of emerging multidrug-resistant strains of the 
bacteria causing typhoid fever, the disorder is known to be 
associated with significant morbidity and mortality.6,7 It is 
also recognized that a delay in diagnosis and institution of 
appropriate therapy may significantly increase the risk of 
adverse outcome and mortality.7 Therefore, reliable 
laboratory tests are essential to establish early diagnosis of 
typhoid fever, so that appropriate treatment can be applied. 

The current standard diagnostic test for typhoid fever is blood 

culture, which may not be available or can not be done 
properly where adequate microbiological facilities are 
limited. In addition, easy availability and widespread use of 
antibiotics in the community makes it frequently difficult to 
isolate the organism from blood cultures and alternative 
methods such as bone marrow cultures may be required.8 
However, the later tests are invasive and difficult to carry out 
routinely. Therefore, a simple and rapid non-culture assay for 
the diagnosis of typhoid fever would be of great benefit in 
circumstances where more sophisticated laboratory support is 
not in practice.

Recently, such a test has become commercially available 
under the proprietary name Typhidot.  It is a dot-Enzyme 
Immunoassay (EIA), a new serologic test based upon the 
presence of specific IgM antibodies to a specific 50 kDa 
outer membrane protein (OMP) antigen on Salmonella typhi.9 
The test become positive as early as in the first week of the 
fever, the results can interpreted visually and available within 
one hour.9,10 However, its usefulness in the early 
serodiagnosis of typhoid fever has not been studied in this 
region. So, in this study, the newly developed rapid Typhidot 
assay was applied for the detection of S. typhi-specific IgM 
antibodies in serum and results were compared with blood 
culture to see the sensitivity and specificity of Typhidot for 
diagnosis of typhoid fever. 

Methods
This cross-sectional study was carried out in the Department 
of Microbiology, Mymensingh Medical College, 
Mymensingh, Bangladesh during one year from June, 2006 to 
July, 2007.

Blood samples from patients clinically suspected to have 
typhoid fever were collected for both culture and serological 
test. Blood culture was done for both typhoid fever cases and 
non-typhoidal febrile controls by conventional or traditional 
methods using the Trypticase soya broth with Sodium 
polyanethol sulfonate. Any isolated bacterium was identified 
according to the recommended standard protocol.11

The Typhidot test was carried out as per manufacturer's 
instruction. An amount of 250 µl of the diluent was dispensed 
into a test strip supplied by the manufacturer, 2.5 µl of a 
sample was added and the mixture was then incubated at 
room temperature for 20 minutes on a rocker platform. The 
strip was washed thrice, and 250 µl of anti-human IgM was 

added to the well and incubated for 15 minutes. The strip was 
washed as before, and 250 µl of the colour development 
solution was added and incubated for another 15 minutes. 
The reaction was stopped, the strip was washed in distilled 
water and the result was read. When both the dots on the test 
strip were as dark as or darker than their corresponding dots 
on the positive control strip, they were reported as positive. 
The absence of visible spot indicated a negative test result. If 
the spots were fainter than the control, that sample was also 
considered negative, according to the directions given in the 
kit. In case of discrepant appearance of the duplicate spots, 
the test was repeated and only if both dots were darker than 
control, the sample was taken as positive.

Sensitivity and specificity were calculated by the following 
formulae: Sensitivity=100 x a/a+c, Specificity=100 x d/ b+d; 
Positive predictive value=a x 100 /a+b; Negative predictive 
value=d x 100 /c+d, where a=True positive, b=False positive, 
c= False negative and d=True negative.

Results
All of the 100 clinically suspected typhoid fever cases were 
concurrently tested by blood culture and Typhidot (IgM) 
tests. Out of 100 clinically diagnosed typhoid fever cases, 14 
(14%) were blood culture positive for Salmonella typhi and 
73 (73%) were Typhidot (IgM) positive. Among 14 culture 
positive cases, 13 (92.85%) were Typhidot (IgM) positive. 
The test was also positive in 04(20%) out of 20 non-typhoidal 
fever controls. Of these 04 false positive cases, 02 showed 
infection with S. paratyphi A by Blood culture and rest 02 
were other infections (01 Urinary tract infection and other 01 
Respiratory tract infection). None of the healthy controls 
were positive by DOT EIA (IgM).
 
Table I: Results of Typhidot (IgM) in different study groups

Study group No. of individuals Typhidot (IgM) Typhidot (IgM)
positive negative

Group I
(Blood culture- 14 13(92.85%) 01(7.14%)
positive)  (True positive) (False negative)

Group II
(no-typhoidal  20 04 (20.00%) 16 (80.00%)
fever) (False positive ) (True negative)

Group III
(healthy 20 00 (00%) 20 (100.0%)
 individuals)  (True negative)

Table II: Diagnostic accuracy of Typhidot for IgM

Parameter Accuracy
Sensitivity 92.85%
Specificity 90.00%
Positive predictive value 76.47%
Negative predictive value 97.29%

Discussion
Typhoid fever still remains a major endemic health problem 
in Bangladesh. Isolation of the causative agent by culture has 
remained the gold standard for diagnosis of typhoid fever. 
However, it is well recognized that facilities for culture are 
not readily available or limited in many areas. Although the 
culture method is the gold standard, it is, however, time 
consuming, expensive and the culture positive cases are also 
very less and hence the best alternative is the Typhidot (IgM) 
test for early  diagnosis of typhoid fever.

In the present study, out of 100 clinically diagnosed typhoid 
fever, 14 were blood culture positive for S. typhi. Similar 
findings were also reported from Kolkata and the 
investigators found an isolation rate of 21.1%.12 Two 
investigations from Bangladesh reported isolation rates of S. 
typhi 16.67% and 26.7%.13,14 In contrast from Bangladesh and 
India, others reported isolation rates of only 8.40% and 
6.92%.15,16 The relative low sensitivity of the blood culture in 
diagnosing typhoid fever was due to the widespread and 
irrational use of antibiotics, and the difficulties in obtaining 
adequate volume of blood  for cultures from children.17, 18

In the present study, 13 (92.85%) out of 14 culture-positive 
cases were positive for Typhidot (IgM). These results are 
consistent with the findings from Pakistan showing 43 
(93.47%) Typhidot-positives out of 46 culture-positive 
typhoid fever cases, and in India, 35 (92.10%) out of 38 
culture-positive cases were Typhidot positive.17,19 The only 
01(7.14%) out of 14 culture-positive cases of the present 
study was negative in  Typhidot (IgM), was a 3 years old 
child attended in the 2nd day of fever. The false negative 
Typhidot (IgM) in this case was probably due to the failure of 
the test to detect the antibodies or perhaps the antibodies did 
not yet reach the detectable level in this patient.

The false positive results found in the paratyphoid A fever 
cases of the present study might be due to cross-reaction 
between the OMP antigen of S. typhi and S. paratyphi A.20 
The false positive results in other 2 non-typhoidal fever cases 

are supposed to be due to high level of typhoid fever 
endemicity in the region indicating persistence of preexisting 
antibody from previous exposure or may be due to recent 
sub-clinical infection.20 Inconsistent with our finding, Bhutta 
and Mansurali from Pakistan found Typhidot positive only in 
6 (23.07%) out of 26 and Sherwal et al from India also found 
only 3 (12.5%) out of 24 non-typhoidal febrile cases.17, 19 

In the present study, the Typhidot IgM was found to have 
high specificity of 90%. In agreement with our findings 
Bhutta adn Mansurali 17 found 89% specificity, Sherwal et al19 

87.5% and Anggraini et al4 found 100% specificity of 
Typhidot in the diagnosis of typhoid fever. 4,17,19 In contrast, a 
study from Pakistan reported a much lower specificity (77%) 
of the test.17 This was due to a high rate of (23%) of Typhidot 
positivity among non-typhoidal fever patients. 
 
After analyzing the findings of the present study, it was 
concluded that although blood culture is the gold standard for 
diagnosis of typhoid fever, Typhidot (IgM) might be a 
practical alternative in the country due to its high sensitivity, 
specificity and negative predictive value. Typhidot will be 
specially useful in those areas where facility for blood culture 
is not available.
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