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Abstract 

Background: Salmonella thyphi and Salmonella paratyphi A are the members of Enterobactoriaceae and 

gram negative rods causing typhoid fever & partyphoid fever respectively. Automated blood culture system 

is the standard diagnostic method. Objective: The purpose of the present study was to see the prevalence 

and antibiotic resistance pattern of Salmonella typhi and Salmonella paratyphi A isolated by automated 

blood culture system. Methodology: This cross-sectional study was done in the Microbiology Lab at IBN 

Sina D. Lab and consultation center, Doyagonj, Dhaka, Bangladesh from January 2019 to June 2019. Blood 

culture was performed by automated blood culture method. Sensitivity pattern of antibiotic was measured 

by Disk diffusion method. Result: A total of 3240 blood samples were collected from suspected patients. 

Among them, bacteria were isolated 336 (10.37%). The most common isolated bacteria were Salmonella 

typhi which was 261(77.68%) cases and Salmonella paratyphi A which was in 60 (17.86%) cases. 

Salmonella typhi is the most common organism and showed sensitivity pattern to imipenem 97.3%, colistin 

80.46% and amikain 77.4% and Salmonella paratyphi A showed. Sensitivity pattern to imipenem 93.3% 

and amikacin 83.3%. Conclusion: In conclusion high rate of Salmonella typhi and Salmonella paratyphi A 

are isolated during blood culture showing less sensitive to imipenem and amikacin. [Bangladesh Journal 

of Infectious Diseases, December 2020;7(2):57-60] 
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Introduction 

Enteric fever is endemic in Bangladesh with 

Salmonella enterica var Typhi (S. Typhi) and 

Salmonella enterica var Paratyphi A (S. Paratyphi A) 

being the major causative agents1. These human 

restricted pathogens are transmitted by the faeco-oral 

route in regions with poor standards of hygiene and 

sanitation accounting for high morbidity and 

mortality2. Antibiotic therapy constitutes the 

mainstay of management of enteric fever; mortality 

being as high as 30% in untreated cases, which falls 

to less than 1% with appropriate antibiotic therapy3. 

Failure to treat an infection properly leads to 

prolonged illness, thus increasing the chance of 

developing a carrier state in which persons are 

contagious and able to spread the resistant strain to 

others. In the last few decades, the emergence of 

multidrug resistant (MDR) salmonellae (resistant to 

ampicillin, chloramphenicol and co-trimoxazole) has 

led to widespread use of fluoroquinolones and third-

generation cephalosporins as the first-line drugs1-2. 

Currently, changes in the epidemiology and drug 

resistance profile of enteric fever have been noted by 

various workers. Firstly, many of the researchers 

have reported an increasing trend of S. Paratyphi A 

over the last decade4. Secondly, re-emergence of 

susceptibility to conventional first-line antibiotics 

(ampicillin, co-trimoxazole and chloramphenicol) 

and emergence of reduced susceptibility towards 

ciprofloxacin among salmonellae have been 

reported5. Furthermore, S. Typhi resistant to third-

generation cephalosporins, though low at present 

(1%) is also emerging in India6. 

Various methods are available for blood culture for 

isolation of salmonella typhi and Salmonella 

paratyphi A such as conventional methods, semi-

automated methods and automated methods7. 

Automated method is the best of them, like Bac 

T/Alert. Conventional blood culture methods often 

yield poor results because of low bacterial load and 

increased chance of contamination. The purpose of 

the present study was to see the prevalence and 

antibiotic resistance pattern of Salmonella typhi and 

Salmonella paratyphi A isolated by automated blood 

culture system. 

Methodology 

The cross sectional study was done in IBN Sina D. 

Lab & consultation center, Doyagonj, Dhaka, 

Bangladesh from January 2019 to June 2019. A total 

of 3240 blood samples were collected aseptically 

from different sexes and different age groups. All 

blood samples were placed in blood culture matching 

Positive blood culture samples were inoculated in 

blood agar, chocolate agar and MacConkey’s agar 

media. All plates were incubated at 370C aerobically 

for 24 hours. After incubation, plates were checked 

for presence of suspected organisms. All the micro-

organisms were identified by their colony 

morphology, staining character, motility, pigment 

production, catalase, oxidase, TSI, MIU citrate 

tests1. Isolated bacteria were tested for antimicrobial 

susceptibility Muller Hinton agar media against 

different antimicrobial agents2. Date were analyzed 

by statistical package for social science (SPSS). 

Results 

A total of 3240 blood samples were collected from 

suspected patients. From the 3240 blood samples, 

bacteria were isolated 336 (10.37%). 

Table 1: Distribution of Samples of the Study 

Culture Frequency Percent 

Positive 336 10.4 

Negative 2904 89.6 

Total  3240 100.0 

Salmonella typhi was isolated 261(77.68%) cases 

and Salmonella paratyphi A was in 60(17.86%) 

cases (Table 2). 

Table 2: Distribution of Isolated Bacteria in blood 

Samples (n=336) 

Isolated Bacteria Frequency Percent 

Salmonella typhi   261 77.68 

Salmonella paratyphi A 60 17.86 

Escherichia coli  5 1.49 

Staph. aures  5 1.49 

Klebsiella species 3 0.89 

Pseudomonas species 2 0.60 

Total 336 100.0 

Salmonella typhi showed high degrees of sensitivity 

to imipenem (97.32%). colistin (80.46%) and 

amikacin (77.40%). On the other hand, Salmonella 

paratyphi A showed high degree of sensitivity to 

imipenem (93.33%) colistin (83.33%) and amikacin 

(83.33%).  However, the low level of sensitivity was 

found in cephradine (27.2%), nalidixic acid 

(13.41%) and ciprofloxacin (50.58%) towards 

isolates of Salmonella typhi. In contrast Salmonella 

paratyphi A showed similar sensitivity pattern 

(Table 3).  
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Table 3: Sensitivity Pattern of Salmonella typhi 

and Salmonella paratyphi A to different 

antimicrobial drugs 

   

Antimicrobial 

Drugs 

Salmonella 

typhi 

(n=261) 

Salmonella 

paratyphi A 

(n=60) 

Sensitive Sensitive 

Amikacin  77.40% 83.33% 

Azithromycin  45.98% 25.0% 

Ceftazidime  63.6% 41.67% 

Ceftriaxone  91.95% 63.33% 

Cefixime  72.8% 43.33% 

Cefuroxime  68.97% 26.67% 

Cephradine  27.2% 20.0% 

Ciprofloxacin  50.58% 46.67% 

Colistin  80.46% 83.33% 

Cotrimoxazole  49.81% 41.67% 

Gentamycin  65.13% 63.3% 

Nalidixic acid  13.41% 25.00% 

Imipenem  97.32% 93.33% 

Tazobactam  

Piperacillin  

80.84% 53.33% 

Amoxycillin  

Clavulanic 

acid  

81.22% 75.00% 

Discussion 

Automated blood culture system mechanical system 

to incubate, agitate or monitor blood culture bottles 

for microbial growth. Blood culture is the standard 

diagnostic method, provided a large volume of blood 

is cultured (10 to 20 ml), they are positive in 60.0% 

to 80.0% of patients with typhoid7. Salmonella typhi 

and Salmonella paratyphi A are diagnosed by using 

combination of clinical presentation, isolation of the 

both organisms from body fluid (Blood). The rate of 

isolation of these bacteria from blood 90% in 

untreated patients in the first week8. 

The sensitivity of blood culture is higher in the first 

week of the illness which is reduced by prior use of 

antibiotics9. Multiple positive blood culture results 

are 73.0% to 97.0% specific for salmonella typhi6. In 

this study, Salmonella typhi and Salmonella 

paratyphi A were isolated, 261(77.68%) and 

60(17.86%) respectively. The microorganisms 

isolated in the present study are similar to those 

reported2,6,10. Earlier studies have shown that a single 

mutation in chromosomal gyr A gene (encoding for 

subunit of DNA gyrase) located in the quinolone 

resistance determining region (QRDR) are found in 

most of such isolates, whereas multiple mutations in 

QRDR confer high level of resistance to 

fluoroquinolone (MIC ciprofloxacin ≥ 4.0 μg/mL) 

and to NA. Plasmid mediated quinolone resistance 

and chromosomal gyr B mutation results in isolates 

with DCS and modest elevation of NA MIC11. 

Although we did not determine the molecular 

mechanism of quinolone resistance in the present 

study but, from MIC values for ciprofloxacin and 

NA, it appears that these isolates may be harbouring 

the chromosomal mutation in gyr A gene (DCS with 

NA resistance) in 84.5% of isolates and multiple 

mutations (chromosomal gyr A and gyr B gene with 

ciprofloxacin MIC ≥ 4 μg/mL and NA resistance) in 

13.8% of isolates. Decreasing susceptibility of S. 

Typhi to ciprofloxacin has been well documented in 

several studies and is indicative of the effects of 

indiscriminate use of this group of antibiotics12. 

S. Typhi resistant to third generation cephalosporins 

have been long reported from our neighbouring 

countries and though very low at present (1%), such 

strains are also emerging in India11. However, we 

found no resistance during the study period based on 

disk diffusion testing and E-test. This emphasizes the 

importance of this group of antibiotic as a reserve 

drug for treating MDR and ciprofloxacin resistant 

cases. 

Trials have demonstrated that azithromycin 

compares favourably with ceftriaxone in terms of 

clinical and microbiological cure rates with ease of 

administration and lower relapse rate for the 

treatment of uncomplicated typhoid fever4-5. Studies 

on human volunteers have shown that neutrophil 

concentrations of azithromycin are 100 times more 

than the serum concentration with a long half-life (2-

3 days). The efficacy of azithromycin during 

treatment is related to this tissue concentration rather 

than the serum concentration. This however warrants 

further trials to know the exact role of azithromycin, 

which is an orally effective drug in the endemic areas 

in view of non-uniform susceptibility pattern noticed 

in various studies. 

Conclusion 

In conclusion high rate of isolation of Salmonella 

typhi is isolated form the blood. Several methods can 

be performed to isolate the microorganism from 

blood culture. The antibiotic sensitivity pattern 

shows a low sensitivity towards the previously used 

common antibiotics. A large scale study should be 

conducted to see the real scenario. 
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