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Abstract  

Invasive Salmonellosis or Salmonella bacteremia is an infection cause by eating foods such as 

milk, eggs, vegetables, meat or water contaminated by faeces from an infected persons. It 

remains a threat to public health in many parts of the world especially developing countries 

where it becomes endemic. About 21.5 million cases occur per annum world-wide with 200,000 

deaths in Asia, Africa and Latin America. About 80% of deaths due to Salmonella serovars 

occur in Africa. This  research was conducted to find out the incidence of Salmonella 

bacteraemia among the patients attending selected hospitals in Katsina State, Nigeria. A total 

of fourteen (14)  Salmonella serovars were recovered from 300 blood samples collected from  

patients that show some symptoms of invasive salmonellosis and were subjected to Biochemical 

and Serological tests. Nine (9) out of the 14 isolates were found to be Salmonella typhi and 5 

were Salmonella paratyphi a. Incidence of Salmonella bacteraemia among  the  patients 

screened was found to be highèr among the age group 1-10 (9.7 %), Male (5.1 %),  Business 

men (6 %) , patients using bore hole water (10.7 %), Informal Education status (5%) and 

untreated status (7.8%) respectively. These higher incidences observed among the study 

groups is a threat to public health that require immediate  intervention by the authority . 
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INTRODUCTION     

Salmonellae are gram-negative motile rods that characteristically ferment glucose and mannose 

without gas production but do not ferment lactose or sucrose, most produce hydrogen 

sulphide.They belong to the phylum Proteobacteria and genus Salmonella. All Salmonella are 

motiles,except two species Salmonella Pullorum and Salmonella gallinarum. All Salmonellae 

apart from Salmonella typhi are non- capsulated. The genus was named in honour of Daniel 

Salmon an American Veterinary pathologist (FDA/CFSAN, 2009).Salmonella infections are 

endemic in Nigeria. Record has shown that about fifty three (53) Salmonella  serotypes are 

found in Nigeria out of these figures 30 serotypes were responsible for Salmonella bacteriaemia 

and 31 serotypes were associated with gastroenteritis.Typhoidal Salmonella like Salmonella 

typhi is commoly linked with invasive Salmonellosis Where as S.typhimurium is associated 

with non-invasive Salmonellosis (Arubana, 2012). Salmonella serovars are spread mostly via 

the fecal-oral route. Salmonella outbreak is usually link to consumption of contaminated water, 

milk, fish and eggs (Miriagou et al., 2006). Treatment is achieve by fluid and electrolytes 

replacement, followed by prescription of effective antibiotics  which can reduce the morbidity 

and motality rate (WHO, 2010). Antibiotic such as Chloramphenicol has been a drug of choice 

for treatment of invasive Salmonellosis for about 40 years, but alternative drugs for treatment 
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are required due to emergence of "multi-drug" resistant invasive Salmonella (Udeze etal., 

2010). The true incidence of Salmonella serovars especially those associated with invasive 

Salmonellosis is difficult to evaluate in Nigeria because of the lack of a proper coordinated 

epidemiological surveillance system. However, information on prevalence of invasive 

Salmonellosis has been well documented by several researchers in some state in Nigeria 

ranging from 0.07 % In Oyo to 47.1% in Osun and 14% in Katsina State Abdullahi (2010). 

MATERIALS AND METHODS 

Isolation of Salmonella species  

A total of 300 blood samples were collected from patients, who show some symptoms of 

enteric fever from the three hospitals selected namely General Hospital Katsina, Baure and 

Daura. The samples were processed via broth enrichment method using thioglycolate broth, 

followed by subculturing on deoxycollate citrate agar (Oxoid U.K). Cultures were incubated 

over night at 37oC and colonies growing on the plate were further sub-cultured onto Bismuth 

Sulfide Agar and incubated overnight at 37oC. Colonies growing on the Bismuth Sulfide Agar 

plates that exhibit morphological and biochemical properties typical of Salmonella spp were 

selected for Gram staining, biochemical test and serological tests.  

Biochemical characterization 

Salmonella Species isolated were subjected to Gram staining and various biochemical tests 

including Motility test, Urease, Indole, Citrate and Triple Sugar Iron agar test as described by 

Cheesbrough (2006).  

Serotyping.  

Biochemically characterized Salmonella isolates were further characterized into various 

serotypes using Kauffman-White Classification Scheme.Slide agglutination test as described 

by Abdullahi (2010) was employed in which a drop of physiological saline was placed on two 

separate sections of a glass slides. By using a sterilized wire loop a portion of growth from 

surface of TSI was removed, mixed and emulsified in each drops of physiological saline on the 

slide. A small drop of Vi antiserum was added to the first suspension and antiserum were mixed 

and then the aslide was tilted back and forth to observe for agglutination. The procedure was 

repeated for the detection of S. paratyphi A . 

RESULTS 

In the research conducted at the study area a total of 14 (4.7%) Salmonella serovars were 

recovered from the 300 blood samples. The incidence of ïSalmonella bacteraemia with respect 

to age shows that patients in the age group 1- 10 has higher incidlence of bacteremia than the 

other age group (Table 1). 

  

https://dx.doi.org/10.4314/hpjsmt.v5i2.7


                       

                Journal of Science, Management and Technology  
                   ISSN (Print): 1597-7463; eISSN (Online): 2811-2598, Volume 5, Issue 2 https://dx.doi.org/10.4314/hpjsmt.v5i2.7  

                A Bi-Annual Publication of Hussaini Adamu Federal Polytechnic Kazaure  Page 94 
 

 

Table 1: The incidence of Salmonella bacteraemia in Relation to Age Group of Patients 

tested 

Age Group No. Examined No. Positive  No. Negative 

1-10  62 6(9.%7) 56(90.3%) 

11-20   56 4(7.1%) 52(92.9%) 

21-30   69 3(4.3%) 66(95.7%) 

21-30   69 3(4.3%) 66(95.7%) 

41-50   60 0(0.0%) 60(100%) 

Total                300 14(5%) 286(95%) 

 

The incidence of Salmonella bacteremia is higher among the untreated patients 10(7.8%) than 

the treated patients 4(2.3%) (Table 2). 

 Table 2: Incidence of Salmonella Bacteraemia with regards to Treatment status 

Treatment Status No. Examined No. Infected % Infected 

Yes   172 4 2.3 

No 128 10 7.8 

Total 300 14 5 

The incidence of bacteremia with respect to gender shows that males are more infected than 

their female counterparts as depicts by the following figure 1. 

 

Figure1: Incidence of Salmonella bacteraemia with respect to gender of Patients. 
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The incidence  of bacteremia is found to be higher among business men 8(6%) followed by 

farmers 4(3.4%) and civil servants 2(4.8%) Figure 2. 

 

Figure 2: incidence of Salmonella Bacteraemia with regards to occupation.  

Figure three (3) shows that bacteraemia is common among people using bore hole water 

followed by people using well water and least was seen among people using tap water. 

 

Figure 3:Incidence of Salmonella Bacteraemia with regards to Water source 

Incidence of bacteremia is higher among patients with informal education and least among 

patients with secondary and tertiary education 
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Figure 4: Incidence of Salmonella Bacteraemia with regards to Educational Status 

DISCUSSION 

In the study conducted a higher incidence was recorded among the age group 1-10 years 6 

(9.7%) and least incidence was seen among the age group 41-50 (0%), this difference between 

children of age group 1-10 and adults age group 41-50 years may be associated with the 

immune system difference between children and adults (Abdullahi et al., 2014). Salmonella 

infections manifest more in children than the adult as shown by (Lin etal, 2014)  

The incidence of Salmonella bacteraemia is higher in males 8(5.1%) then their female 

counterpart 6(4%) with no signfant difference (P>0.05). Udeze et al,(2010) reported 16% 

incidence of Salmonella spp from stool and blood specimens of patients with enteric fever from 

Ilorin, Nigeria. Incidence was higher among business men 8(6%) but lower among civil 

servants 2(4.8%) without any significant difference (P>0.05) this is similar to 11% prevalence 

of Salmonella spp as reported by (Iruka et al., 2011). 

The incidence is higher among patients with informal education 10(5%) and lower among 

patients with secondary and tertiary educational status (0.0%) and 0(0.0%) respectively. This 

is in line with the finding of (Udeze et al.,2010) who reported an 11% occurrence among the 

similar people from Ilorin, Nigeria. The lower incidence among patients with tertiary 

educational status may be connected with their exposure  and knowledge of the  disease.The 

rate of Salmonella bacteraemia is higher among the untreated patients 10(7.8%) than the treated 

patients 24(2.3%). This is similar to the finding of Abdullahi et al., (2014). 

CONCLUSION 

This study identified higher incidences of Salmonella bacteraemia among children, Business 

men, male, people using bore hole water and untreated patients.This implies a serious threat to  

public health which require urgent attention of the stakeholders concern.  
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