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ABSTRACT 

In many developing countries, typhoid fever is endemic. Early diagnosis is important for appropriate treatment on time. 

Typhi dot is important diagnostic tool for early diagnosis of typhoid fever. In the current study from February, 2012 to May 

2014, samples from 19433 febrile cases referred to Dow Diagnostic Research and Reference lab were screened for serum 

IgM and IgG for Salmonella typhi by Typhi dot test. Results showed that about 12501 patients had both IgM and IgG 

antibodies against Salmonella typhi. Male patients were more commonly affected than female patients. Highest frequency 

of positive cases was seen during the month of October. Age group >15-44 was most likely affected among different age 

groups. This study suggested that still we are far behind in improving sanitation and elimination of such controllable 

disease. Therefore prompt measures should be taken to control the disease especially during hot season by vaccination, 

improved sanitation and education as well. 
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INTRODUCTION   

 

Typhoid fever is an emerging problem in developing countries. 

The causative agent of typhoid is Salmonella enteric, which is 

further categorized on the basis of serotype typhi. Typhoid is a 

major health issue in endemic areas, where the facilities of safe 

drinking water and poor sanitation. 

 

It is estimated about 22 million new cases of typhoid occur each 

year and 200,000 of these resulting in death worldwide (Crump, 

2004; Dewan, 2013).  In Southeast Asia and Central South 

reported numbers of cases are more than 100 per 100,000 persons 

per year (Nagshetty, 2010). Pakistan is located highly endemic 

region and highest incidence rate 451.7 per 100,000 persons per 

year of typhoid fever, in comparison to the India incident rateis 

214.2 per 100,000 persons per year (Dewan, 2013; Ochiai, 2008).  

 

Major risk factors of disease transmission are contaminated food, 

drinking water, miserablesanitation condition, close interaction 

with typhoid patients or carriers, education, flooding, personal 

hygiene and travelling to endemic regions. In addition, climatic 

condition such as, rainfall (Black, 1985; Karkey, 2010; Kelly-

Hope, 2007; Wang, 2012).  

 

The clinical picture of typhoid may not be explicated so early 

diagnosis of disease is important.  Laboratory tests directly depend 

on the day of illness. A blood culture test based on 70-75% of the 

first week of illness and is still as the gold standard for diagnosis 

(Hoffman, 1984).  Rapid immunoassays have been commonly used 

for a few years with variable results in the world (Collantes, 1997; 

Ismail, 1991; Lu-Fong, 1999; Olsen, 2004). The present study aims 

to determine the outbreak of typhoid feverin our set-up and its 

seasonal variation. 

 

METHODS 

 

The Study was performed in the Department of Microbiology, 

Dow Diagnostic Research and Reference Laboratory, Karachi, 

Pakistan, from February, 2012 to May, 2014. Total 19433 subjects 

were registered. The test is based on the presence of specific IgM 

and IgG antibodies against typhoid antigen, which is imprinted on 

nitrocellulose strips. The reaction tray was divided into 3 columns 

marked as G, M and control .The 45 µL of sample diluent was 

dispensed in the sample well and after that 45 µL of buffer was 

added. The results were read and interpreted after 15 minutes.  

 

RESULT 

 

A total 19433 number of serum samples were tested for IgM and 

IgG antibodies against Salmonella typhi by means of Typhi dot 

test. Out of total registered cases, 10899 were male patients and 

8530 were female population. Our results indicated about these, 

6399 (32.9%) male patients were positive and 6102 (31.4%) 

female patients were positive for typhoid fever.(shown in figure1). 
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Figure 1: Typhi Dot Analysis of Febrile Cases: Total registered 

male and female population in this study shown as ,while 

positive cases indicated as . Results are cumulatively 

representing positive and registered cases during last 2.5 years. 
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Out of the total positive cases i.e 12501, about 318(1.63%) of 

patients show IgG antibodies alone and 4861 (25%) showIgM 

antibodies alone. Additionally, 3652 (18.79 %) show both IgG and 

IgM antibodies. Positivity pattern of IgG and IgM among patients 

in different months was analyzed from February 2012 to May 

2014. According to which higher frequency of positive cases was 

seen during the month of October and May. The table 1 shows the 

detailed frequency of positive cases along with type of antibodies 

found positive.

 

 

 

 

 

 

 

 

 

 

 

 
Table1: Typhoid Positivity Pattern Against Serum IgG and IgM: Results indicating mean positive cases against serum antibodies  

From February 2012 to May 2014. 

 

In this study, when positive cases were analyzed according to 

different age groups it was found that the highest number of the 

patients belong to age group >15-44 years. However, >44-50 years 

were least affected. All these results are shown in figure 2 (a & b).
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Figure 2a: Typhidot IgM Positive Cases Among Different Age-groups:  shown as the total number of subjects and 

  indicated the total subjects in different age group, while representspositive cases in each group. Results are  

cumulatively representing positive and registered cases during last 2.5 years. 

Months Frequency 
IgG 

positive 

IgM 

positive 

Total 

IgG+IgM 

Jan 937 213 548 761 

Feb. 1483 337 701 1038 

March 2051 384 880 *1264 

April 1801 369 917 *1286 

May 2144 396 838 *1234 

June 1266 240 397 637 

July 1313 219 462 681 

Aug 1556 296 562 858 

Sept 2062 432 689 1121 

Oct 2615 584 1348 **1932 

Nov 1483 337 749 1086 

Dec 722 169 436 605 
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Figure 2b: Evaluation of Seasonal Variation among Typhoid Fever Cases: Results show mean number of typhoid positive case in  

each month for both antibodies IgG and IgM from February, 2012 to May, 2014. 

 

DISCUSSION 

 

The emergence of multidrug resistance among type strains is one 

of the major causes of difficulties faced during the treatment of 

typhoid fever.(Olsen, 2004) Delay in the diagnosis and initiation of 

effective treatment is associated with increased risk of 

complications during the course of the disease.(Krishna, 2011;) To 

meet the need of rapid and accurate diagnosis of typhoid fever, 

Typhi dot is the test of choice. It detects antibodies to outer 

membrane protein (OMP) antigen present on S. typhi (Abd-

Alrahman, 2014). Positive results can be obtained within 1hour 

and interpreted visually.[15]Although blood culture is considered 

as a gold standard (Jesudason, 2006) in the diagnosis of typhoid 

fever, but delay in its result has led to the use of other means of 

diagnostic tools. According to the different research study typhi 

dot was found to be 100% sensitive and 95.5% specific (Jesudason, 

2002; Jesudason, 2006; Krishna, 2011). 

 

In this study, out of 19433 patients, 8513 (43.9%) have antibodies 

against Salmonella typhi. Male patients10899 (56%) are more 

commonly affected than female 8530 (44%). It is in favor of the 

results seen in a study done in Abbottabadin 2011 and Tamil Nadu 

in 2014 (Cinthujah, 2014; Hayat, 2011). Among the total positive 

cases, 4861 (25%) have IgM antibodies (alone) and 318(1.63%) of 

patients have IgG antibodies (alone) showing high rate of recent 

infection. When positivity pattern of antibodies during different 

months from 2012 to 2014 was analyzed, it was found that there is 

a peak incidence of positive cases during October whereas 

moderately high frequency was seen in March, April and May. It is 

consistent with the results of the study done by Olsen S. J, et al in 

Vietnam (endemic area for Typhoid fever) in 2004 (Olsen, 2004). 

Moreover, analysis of positive cases, according to the age group 

shows the majority of the patients belongs to the mean age of 

37years and least affected age group was older age group. Mostly 

young people are affected which is in accordance with the results 

of study done at the Northern Institute of Medical Sciences 

(NIMS) and Ayub Teaching Hospital ( Abbottabad)in 2011where 

mean age of the study group was 26.31Â±11.8 (SD) years (Hayat, 

2011). 

 

Since, Typhidot is an inexpensive and reliable sero-diagnostic test, 

easily available commercially requiring no expert technical skill 

(Sherwal, 2004) Physicians can diagnose and initiate therapy early 

with the help of this test having high sensitivity and specificity 

(Hayat, 2011). In order to eradicate the disease at governmental 

level measures should be taken, to control the disease especially 

during hot season by vaccination, improved sanitation and 

education as well. 

 

CONCLUSION 

 

 In brief, our study represents that typhoid is still a problem of 

developing countries like Pakistan and data was representing the 

prevalence of the disease in the month of October.  Although most 

developed countries saw declining rates of typhoid fever 

throughout the first half of the 20th century due to vaccinations 

and advances in public sanitation, but still we need to improve 

sanitation and pollution of the waters and edibles in order to get rid 

of the disease. 
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