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The present was conducted to assess the prevalence of Salmonella typhi infection in Mardan, which 
cause typhoid fever. It is one of the most common infections across the globe mainly affecting 
undeveloped and developing countries including Pakistan. It is known to cause millions of deaths 
annually. Contributing factors for the disease is primarily unhygienic environment, contaminated food 
items and poor life styles. Symptoms of the disease vary based on its stage. All the samples were taken 
from patients who visited Mardan Medical Complex and the samples were screened using Typhidot test 
at pathology department to diagnose the infection. Out of the total subjects examined, 575 were deemed 
as positive due to the presence of either IgM, IgG or both antibodies, which represents an overall 
prevalence of 13.16%. Data was presented in the form of charts and comparison was made on monthly 
basis. 
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INTRODUCTION 

Typhoid fever is a systemic bacterial disease 
in human caused by the highly strong and 
persistent Salmonella typhi bacteria. Salmonella 
typhi is Gram-negative rod shapebacteria belong 
to family Enterobacteriaceae which is closely 
related to Escherichia coli. Mostly Salmonella 
typhibacteria present in the intestinal tract of 
human and inhibit the intestinal tract of human 
body. About 35-37°C, temperature is required for 

the growth of Salmonella typhibacteria. 
Salmonella typhi bacteria can be survived in 
sewage and seawater for about 9 days and for 
week respectively (Todar K et al. 2008).Mostly 
Typhoid fever is causing due to contaminated 
drinking water and eating junk food also the 
important causative factor of typhoid infection is 
raw vegetable, fruit and contaminated dairy milk 
product. At least 105S oral dose of Salmonella. It 
penetrates the intestinal mucosa and multiplies in 
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the mesenteric lymph nodes, from which viable 
bacteria may enter the bloodstream. The time of 
incubation period of Salmonella typhibacteria is 
about 7 to 21 days  (Guzman et al. 2006), after 
incubation period salmonella typhi bacteria enter 
to small intestine and there they attach with 
epithelium and then go to sub-mucosa where they 
engulfed by the monocytes. Salmonellatyphi 
resists intracellular killing and multiply in the 
monocytes. The salmonella typhi reach to 
mesenteric lymph nodes and then replicate there 
and reach to blood stream in the result in primary 
bacteremia, seeded in the liver, spleen, gall 
bladder, lymph node and bone marrow where they 
continue to multiply. 

After primary bacteremia, bacteria gain 
access to bloodstream resulting in secondary 
bacteremia bacteria gain access to bloodstream 
resulting in secondary bacteremia. When bacteria 
are drop from the gall bladder along with the bile 
juice, they reach the small intestine again, and 
causing inflammation. (Rao et al.2009).There are 
different sign of typhoid infection which is malaise, 
sustained fever, vomiting, poor appetite, severe 
headache, and splenomegaly. In the adult  

Individual diarrhea, Nonproductive cough can 
occur in the initial stage. Rose spots show on the 
trunk of 25% of patients, but maybe harder to be 
seen in patient with darker complexion.(Heymann 
et al. 2004)  

A current study of worldwide ratio of typhoid 

infection show that 26.9 million illnesses and 
200,000 to 600,000 deaths annually due to 
typhoid infection. (Buckle et al. 2012) A study 
conducted in children in Pakistan show that 
170/100,000 incidence of typhoid fever yearly. the 
high ratio of typhoid infection in Pakistan is due to 
unawareness, unhygienic food, Poverty and poor 
sanitation (Arif et al. 2012). There are different 
serological, molecular, cultural, ,biochemical and 
biotechnological assays are used for identification 
and characterization of genus Salmonella typhi 
(Deighan et al. 200).Serological assay are the 
simplest and quick technique for the detection of 
Salmonella typhi these assay include Dot 
Immunosorbent Assay (DIA), dip stick assays, 
widal test, and semi-quantitative tube 
agglutination test.(Aziah et al. 2007)  Typhidot and 
Widal test is mostly  used as a recommended 
investigation  procedure in developing state and 
regarded as a useful test in endemic areas. This 
assay is based on the immunological reaction 
between the antibodies produced to viable 
bacteria (agglutinins) and their other different 
counterpart febrile antigens. (Pang et al.1983). 
Dot Immunosorbent test show the availability of 
IgG and IgM antibodies to a specific outer 
membrane protein (OMP) antigen, and is 
suggested as a confirmative test. (Ismail et 
al.1991) 

 
 

 
Figure 1: Symptoms of typhoid Fever 
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MATERIALS AND METHODS 

Study site 
This present study was conducted from 1st of 

January 2017 to 30th April 2017 at Mardan 
Medical Complex and Teaching Hospital, KP with 
an aim to assess the prevalence of Salmonella 
typhi infection causing typhoid across population 
in district Mardan (fig. 1). 

Data and samples collection 
A total of 4368 patients which included 

referrals from both outpatient and hospital 
inpatient services were taken into consideration. 
All the subjects included males, females and 
children. Blood samples were taken and sent to 
pathology laboratory for further analysis. These 
patients were included only once in the process. 

Typhidot assay 
All the blood samples from patients were 

screened using Typhidot Antibodies test. The dot 
ELISA kit measures the level of IgG and IgM 
antibodies in the blood against the outer 
membrane protein (OMP) of the Salmonella typhi. 
It separately ascertains IgM and IgG antibodies. It 
is performed to confirm Typhoid Infection and also 
during the treatment and after the treatment of 

Fever and Typhoid Infection IgM shows recent 
infection whereas IgG signifies remote infection.  

Data analysis 
Statistical analysis of the data was performed 

using MS excel. Percentages and values were 
presented in the form of figures and tables and 
comparisons were made among them.  

 
RESULTS AND DISCUSSION  

At the MMC pathology lab, blood samples of 
4368 patients were screened for the presence of 
antibodies against salmonella typhi (fig. 2). The 
test performed was Typhidot standard test. Out of 
the total patients examined, 575 were positive for 
IgM, IgG and both of them, which shows a 
prevalence of 13.16%. Among these subjects, 
most of the patients are having only IgM which 
shows a primary infection, while IgG assures a 
secondary infection.  

Moreover, the number of patients suspect for 
typhoid and then diagnosed as positive for the 
disease varied from month to month, with the 
highest number of patients in January and lowest 
in February (fig. 3). However, more positive cases 
were identified in month of January i.e. 14.68% 
followed by April and least in March 11.06%. 

 
 

 
 

Fig. 1: Map of District Mardan. 
\
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Typhoid infection is one of the most common 
infection of South East Asian state such as   
Pakistan and is highly responsible for causing 
wide range of mortality and morbidity in this 
country. (Usman et al. 2015) Typhoid infection is 
still uncontrolled in rural area due unhygenic and 
awful foods, lack of safe drinking water supply 
Like other Asian countries, socio-economic  
condition of individual also play key role in 
causing  typhoid infection (Bajracharya et al. 
2014). A study show that the most effect country 
of typhoid infection is Egypt, India, Mexico, 

Pakistan, Indonesia, Nepal, and Peru  (Sulaiman, 
et al .2007). Different study show different ratio of 
typhoid infection in varies cities in Pakistan like 
Karachi show about 43% of typhoid positive cases 
out of that about 1.47 % IgG were positive, 21% 
were IgM positive and 19.7 % were declared 
positive for both IgG and IgM antibodies (Abdullah 
et al. 2013). Another study in asia show that every 
year more than 13 million individual have typhoid 
infection and about 0.6 million deaths happened 
per year, (Ivanoff et al. 1994).  

 

 
Figure 2: Overall typhoid burden in distract mardan population   

 

 
 

Figure: 3 Monthly distribution and prevalence 
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The worldwide death ratio of typhoid infection 
is about 0.2 million (Karkey et al. 2013).A study 
conducted in Khyber Pakhtunkhwa Pakistan show 
that the Prevelance ratio of typhoid infection is 
higher in female as compare to male because 
children are more susceptible to typhoid infection 
therefore child caring responsibilities of females 
make them more susceptible for infection. 
(Kalsoom et al. 2014).A study done in Khyber 
Pakhtunkhwa Pakistan shows that females are 
more affected than males in typhoid. One of the 
possible reasons why females are more affected 
than males is that as children are more 
susceptible to typhoid infection and so child caring 
responsibilities of females make them more 
susceptible for infection. (Kalsoom,et al. 2014). A 
study showed that 4.3 % healthy food handlers 
were carriers of typhoidal S. entericaserovars 
which is much higher than the study reported from 
Iran i.e., 1.88% (Yousefi et al. 2011). Another 
study directed in India showed 16.6 % carriers’ 
rate which is comparably very high (Senthilkumar 
et al 2005). The overall carrier rate of Salmonella 
serovars was 9%. This is similar to studies from 
China and UK where 9.5 and 12.3 % were carriers 
of S. entericaserovars,(Dryden et al. 1994).The 
aforementioned reports depicted almost the same 
prevalence as noticed in our studies. Most of the 
Literature study show that highest ratio of typhoid 
effected patients was observed in age group of 
21-30 which was about 43.32% (n=160)21(Jaafar 
et al. 2013). Most of the children having age group 
is 1-10 is very susceptible to typhoid infection due 
to their undeveloped immune system and the 
individual which is the age group 20-30 the 
probable cause is their unhealthy life style and 
awful food along with increased number of social 
gatherings. The highest prevalence was reported 
in summer season in Indonesia and Pakistan 
Karachi and Baluchistan 7% and 28% 
respectively. Eating locally prepared ice, ice 
creams and chilled drinks have been recognized 
as some of major associated risk factors for 
typhoid fever in children in Karachi during summer 
22( Luby et al. 1998). The number of patients 
infected with typhoid fever was higher (58.37%) 
among those who drink non-filtered or poor quality 
water as compared to patients (41.63%) with the 
facility of filtered water. 23( Rahman et al. 2011). 
These values are significantly higher compared to 
our current results. 

CONCLUSION 
In present study 4368 patients were screened 

for the presence of antibodies against salmonella 

typhi to know the approximate burden of the said 
disease. Out of the total patients examined, a 
prevalence of 13.16% was recorder based on 
positive cases. Our result show the decreasing 
trend of salmonella typhi compared to other 
research studies performed at different regions of 
Pakistan. It may be due to increased awareness 
among people, improved facilities at health center, 
avoidance of contaminated food, early diagnostic 
facility, drinking filtered water and also improved 
sanitation system. Therefore, we have recorded 
comparatively low prevalence rate than the 
previous studies. 
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