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Abstract: 

Introduction: Salmonella are enteric gram negative organisms that are widely dispersed in nature. These organisms can reside as 

common commensals in the gastrointestinal tracts of animals and man or cause disease states that range from self-limited 

diarrhea to bacteremia with enteric fever or invasion of vascular structures, bone or other localized sites. Enteric fever, also 

known as typhoid  fever, is a potentially fatal multi systemic illness caused primarily by Salmonella enterica serotype Typhi (S. 

typhi). 

Materials and methods:  It was a descriptive study with sample size 300 clinical isolates . The sample size was estimated with 

the help of expert statistician . 

Results: In this study  the isolation rate from  blood culture for S.Typhi & S. Paratyphi  was 7.33%;   The isolation rate of 

Salmonella Typhi  from blood is generally low.  

Conclusion: Prevention of Salmonella infection relies also on the improvement of hygiene measures all along the food chain 

through the hazard analysis control critical point (HACCP) approach, and by individual education on food hygiene and practices 

such as the appropriate cooking of meats and eggs, particularly among high-risk groups. 

 

Introduction: 

Salmonella are enteric gram negative organisms that are widely dispersed in nature. These organisms can reside as 

common commensals in the gastrointestinal tracts of animals and man or cause disease states that range from self-

limited diarrhea to bacteremia with enteric fever or invasion of vascular structures, bone or other localized sites 
1
 

Enteric fever, also known as typhoid  fever, is a potentially fatal multi systemic illness caused primarily by 

Salmonella enterica serotype Typhi (S. typhi).
1 

The typhoid bacillus was first observed by Eberth(1880) in mesentric nodes & spleen of fatal cases of enteric fever 

& was isolated by Gaffky(1884). It came to be known as the Eberth-Gaffky bacillus or Eberthella typhi. Salmonellae 

are named after the pathologist Salmon, who first isolated  S. choleraesuis from porcine intestine.
(Anant.)2

  

Some Salmonella serotypes, such as S.t yphi, S. paratyphi, and S. Sendai, are highly adapted to humans and have no 

other known natural hosts .The wide spread distribution of Salmonella in the environment, their increasing 

prevalence in the global food chain, and their virulence and adaptability result in enormous medical, public health, 

and economic impact worldwide.
3
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Materials and methods:  

It was a descriptive study with sample size 300 clinical isolates . The sample size was estimated with the help of 

expert statistician . 

INCLUSION CRITERIA 

1. All patients with sustained or continuous fever (38
0
c &above )that has lasted for>3days. 

2. Blood samples of all clinically suspected cases of enteric fever sent by clinician. 

EXCLUSION CRITERIA: 

Febrile patients not meeting case definition criteria of enteric fever. 

SOURCE OF SAMPLES 

Venous blood was collected under aseptic precautions from patients clinically evaluated for enteric fever. Clean the 

puncture site with povidone iodine or 70% ethanol solution using aseptic technique in a circle(starting from center to 

periphery) approximately 5 cm in diameter. Allow 1 - 2 minutes for the disinfectant to dry. 

 5ml from children and 10 to 12 ml from adults respectively were collected in BacT/ALERT bottle and sent to the 

laboratory . 

PROCESSING OF SAMPLES-  

Inoculated BacT/ALERT bottles were put  in   BacT/ALERT 3D culture system, obtained from BIOMERIEUX  & 

incubated at 37
0
C. The BacT/Alert System is based on detection of CO2 by a colorimetric sensor in the bottom of 

each bottle, any positive  growth was indicated by a beep  within  seven days. Any positive growth was further 

inoculated on blood agar,  Mac- Conkey agar to  identify salmonella. 

Result:  

Isolates from blood culture:      

A. Gram negative isolates: 

Sr.no.              Name of spp. 

 

          No.  

     1 Salmonella Typhi          21 

 

 

     2 Salmonella Paratyphi A  

          1 

    3 Acinetobacter baumanii 

 

          

         6 

    4 

 

 

 

Pseudomonas spp. 

 

I. Ps.aeuroginosa 

II. Ps.fluroscence 

 

 

    

         3 

         1 

   5  Stenotrophomonas maltophilia          3 
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   6 Sphingomonas paucimobilis          1 

   7 E-coli  

 

         2 

 Total          38 

 

B. Gram positive isolates: 

 

 

Sr.no.              Name of spp. 

 

          No. isolates 

1 Staphylococcus aureus 

 

            9 

2          Enterococci  spp             4 

 

3  

Streptococci spp  

 

            3 

4         Staphylococcus 

epidermidis 

 

            2 

5 Staphylococcus kloosi 

 

            1 

       Total             19 
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Seasonal distribution: 

Serial no.              Months  

 

          No. of isolates 

   1             Jan- feb                      2 

 

   2            Mar - Apr                      5 

 

   3            May - June                    10 

 

   4           July - Aug                     4 

 

   5           Sep -Dec                     1 

 

 

 Discussion: 

Typhoid fever is still a major cause of morbidity and mortality in many parts of the world   &  India, Indonesia and 

Pakistan are countries with highest prevalence of typhoid fever 
4
. This disease is common in the developing world, 

where safe drinking water supply is not always available and sewage disposal facilities are often lacking
5
 

Contamination of the water distribution system is a constant factor. Overcrowding in urban areas often compounds 

the problem. Typhoid fever is endemic in Southeast Asia and to a lesser extent Africa and South America. The case 

fatality rate of typhoid fever in the pre- antibiotic era was around 10%, which came down to <2% with the use of 

antibiotics
6
.Since then the antibiotic susceptibility pattern of Salmonella enterica has been changing with time and 

geographical location. 

Name of spp isolated        No.  Type of resistance 

Staphylococcus aureus 

 

         3        MRSA 

 

 

Stenotrophomonas maltophilia          3         ESBL 

 

 

Acinetobacter baumanii 

 

 

         1        ESBL 

Pseudomonas aeru -ginosa          1        ESBL 
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In this study  the isolation rate from  blood culture for S.Typhi & S. Paratyphi  was 7.33%;   The isolation rate of 

Salmonella Typhi  from blood is generally low.  

This can be attributed to many factors
7,8

 - 

I. Poor selection of cases,  

II. Prior antibiotic therapy and 

III. Low bacterial counts, sometimes as little as 1 cfu/ml. 

IV. Time of blood collection 

V. Person’s immune response 

Typhoid fever is known to show a seasonal variation and is mainly associated with the hot summer months. The 

transmission of typhoid fever is mainly through the feco-oral route. In much of Asian countries , water treatment 

facilities are below standard, and contamination of drinking water supplies is a constant hazard. In the summer, 

owing to increased requirements, drinking water supply may not always meet the demand, Indiscriminate 

consumption of water that has not been adequately treated might be responsible for the sharp rise in waterborne 

diseases like typhoid fever. Additionally, the hot weather prompts many individuals to consume flavoured ices and 

drinks prepared by street vendors in unsanitary conditions using water of questionable quality. A recent study in 

Tamil Nadu, India, found that over 17% of the food handlers tested were asymptomatic carriers.  This would, no 

doubt, contribute to the spread of typhoid fever, especially in the summer season
8,9

 

In this study enteric fever was occurred  throughout the year with some seasonal variation. There was a peak during 

the months of May -June, followed by March –April this is similar with other study conducted byKanungo et al
10

 ,  

followed by July – August, followed by January -February ,& least cases were found from September  to December 

period. 

Typhoid fever affects all age groups. Maximum proportion of cases occurs in 11-30 year age group
11 

 

In this study about  50% of the isolates of S. typhi and  of S. paratyphi A were from patients in the age group of 11- 

20 yrs. in contrast to many other studies, it revealed that the age-specific incidence rate was highest among the 

children suggesting to facilitate that there is an indication of age shifting may take place among the typhoid patients, 

about 23% in between 21-30yrs, about 14 % in between 31-40 yrs., 9% in 1-10 yrs.,& about 4.54% in between 41-

50 yrs. With the minimum age being 3 years and a maximum age of  48 years. The highest incidence of enteric fever 

occurs in the 5–19 years age group. After age 20, the incidence falls, probably due to acquisition of immunity from 

clinical or subclinical infection
31

. A male preponderance was seen in typhoid cases with about 82% male & 18 % 

female cases
12

. This is attributed to increased exposure rates in males due to occupation and food habits &  also due 

to lack of health related awareness in female patients. 

Conclusion: 

Prevention of Salmonella infection relies also on the improvement of hygiene measures all along the food chain 

through the hazard analysis control critical point (HACCP) approach, and by individual education on food hygiene 

and practices such as the appropriate cooking of meats and eggs, particularly among high-risk groups. 
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