
Introduction
Blood stream infections caused by bacteria range from 
self-limiting to life-threatening. Microbial invasion of 
the bloodstream can have very serious immediate 

consequences such as shock, multiple organ failures, 
and disseminated intravascular coagulopathies. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance, and paucity of good 
diagnostic facilities are the major factors connected to 
the surge in BSI associated morbidity and mortality1.
Previous studies revealed that the number of cases of 
BSI are increasing worldwide2,3 .Blood stream 
infection caused by bacteria are among the main 
causes of mortality and morbidity across the globe,1 

particularly, the mortality range from 4 to 41.5% 
depending on the severity, age and gender4. Besides, 
high incidence rates of BSI were seen during advanced 
age due to weak immuno-competency, most often 
clubbed with some co-morbid conditions1. 
Many bacteria such as Staphylococcus aureus, alpha- 
hemolytic Streptococci, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, and 
Salmonella Typhi and Acinetobacter species have been 
reported as a cause of bacteremia with variation in 
distribution from place to place. As an example, 
Salmonella enterica is a frequently isolated pathogen 
from blood samples in both African and Asian regions, 
however their serotypes differ substantially. 
Salmonella Paratyphi is the predominant organism in 
the Salmonella group in Africa whereas Salmonella 
Typhi is the most frequently isolated organism in Asia. 
Besides their isolation rate and their antibiotic 
susceptibility pattern varies substantially1.
Depending on the age, the severity of infection, other 
risk factors and the mortality rate for BSI varies 
between 4.0 and 41.5%. Globally, bloodstream 
infection affects about  30 million people leading to 6 
million deaths5 with 3 million newborns and 1.2 
million children suffering from sepsis annually6. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance and paucity of good 
diagnostic facilities are connected to the surge in BSI 
associated morbidity and mortality7.
Increasing antimicrobial resistance is a worldwide 
concern. It is a serious challenge for health care 
professionals in prescribing suitable antimicrobial 
therapy as many bacterial pathogens have developed 
resistance to most of the antibiotics. Early diagnosis 
plays a crucial role in managing BSI, and hence, 
prompt detection of such infections is a critical 
function of clinical microbiology laboratories. Blood 
culture is a vital tool for the detection of BSI and 
remains the gold standard for bacteremia detection. 
Empiric antimicrobial therapy is based on knowledge 
of the microbial profile and their antimicrobial 
sensitivity patterns, clinical and epidemiological data. 
Irrational use of drugs has led to an increase of 
multidrug-resistant bugs and thus worsened the 
condition8.
In most of the cases, antimicrobial therapy is initiated 
empirically before the results of blood culture are 
available. Selection of right antibiotic for empiric 
therapy is of utmost importance. Continuous 
monitoring trends in the microbiology of BSI  

pathogens and their antibiotic susceptibility patterns 
are therefore important to guide empiric antibiotic 
treatment strategies and infection control programs. 
Therefore, the purpose of the presents study was to 
determine the gender and age dependent etiology of 
community acquired blood stream infection.

Methodology
Study Settings & Population: This was a 
retrospective observational analysis a total of 3018 
samples from clinically suspected cases of blood 
stream infection were collected at Ad din Medical 
College and Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from 
inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology 
laboratory. 
Blood Culture Procedure: About 10 ml of venous 
blood for adults and 2-3 ml for children was collected 
aseptically using 70.0% alcohol and 2.0% tincture 
iodine and transferred in to automated blood culture 
bottles. The BD BACTEC FX40 automated blood 
culture method was used. In case of a positive growth, 
the BD BACTEC FX40 automatically gives an alert. 
Blood culture bottles were with no alert signal of 
bacterial growth after recommended days of 
incubation is considered culture negative. The positive 
bottles were sub cultured on MacConkey’s agar, blood 
agar and chocolate agar media. The chocolate agar 
plates were incubated inside a candle jar to provide 5.0 
to 10.0% CO2, whereas the other two agar plates 
(blood agar and MacConkey’s agar) were incubated 
aerobically for 18 to 24 h at 37oC.
Isolation and Identification of Bacteria: Isolates 
were further processed according to standard operating 
procedure (SOP) of the laboratory for its complete 
identification. Pure cultures of bacterial isolates were 
subsequently subjected to species identification and 
confirmation. Gram positive isolates were identified 
using catalase and coagulase tests. Isolates of members 
of Enterobacteriaceae family were identified 
biochemically by means of a series of tests: catalase, 
indole, citrate, urease, H2S production and triple-sugar 
iron. Non lactose fermenting Gram negative bacteria 
were identified by indole, triple-sugar iron, urease, 
oxidase and catalase tests. 
Procedure of Antimicrobial susceptibility tests: 
Antimicrobial susceptibility tests were performed by 
using the Kirby-Bauer disc diffusion method and 
susceptibility patterns were determined following 
CLSI guidelines9. Diameters of the zone of inhibition 

were measured to the nearest millimeter and 
categorized as sensitive, intermediate and resistant 
according to CLSI guidelines9. Isolates were classified 
as either susceptible or resistant to an antibiotic and all 
the isolates with inter-mediate resistance were 
classified as resistant. Culture media and antibiotic 
discs used in the study were obtained from Oxoid Ltd., 
UK. Quality control for media was done by randomly 
taking the prepared culture media and incubating 
overnight to see for any growth. In this study 
multi-drug resistance (MDR) was defined as 
simultaneous resistance to more than two antimicrobial 
agents. Isolates of Staphylococcus aureus were further 
tested for methicillin resistance according to the CLSI 
guidelines by using cefoxitin disc.
Statistical Analysis: Statistical analysis was 
performed by Windows based software named as 
Statistical Package for Social Science (SPSS), versions 
22.0 (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.). Continuous data were 
expressed as mean, standard deviation, minimum and 
maximum. Categorical data were summarized in terms 
of frequency counts and percentages. Chi-square test 
was used for comparison of categorical variables and 
Student t test was applied for continuous variables. 
Every efforts were made to obtain missing data. A 
two-sided P value of less than 0.05 was considered to 
indicate statistical significance. Differences between 
case and control were tested.
Ethical Consideration: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration) and also with the ethical guidelines of the 
Institutional research ethics. Formal ethics approval 
was granted by the local IRB. As this was a 
retrospective study, no consent form is needed to 
perform the study. 

Results
This study shows 150 (31.1%) were males and 333 
(68.9%) were females. From 483 isolates recovered 
from patients, the spectrum of microbes included 201 
(41.6%) Gram-positive cocci (GPC) and 282 (58.4%) 
Gram-negative bacilli (GNB). Salmonella was the 
most frequently Gram-negative isolated blood borne 
bacterial pathogen in this study accounting for 31.1% 
of the total isolates. CoNS was the most Gram-positive 
isolated blood borne bacterial pathogen according to 
39.1% (Table 1).

Gram negative bacteria were isolated from male and 

female which was 92 (61.3%) and 189 (56.7%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001). 
Salmonella species were the most commonly isolated 
from the specimens which was 77 (51.3%) and 73 
(21.9%) isolates in male and female respectively. 
Gram positive bacteria were isolated from male and 
female which was 51(34.0%) and 144(43.2%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001) (Table 
2).

 

 

Salmonella was found less prevalent in the children 
(55%) and more frequent in the age groups 16-30 
years (85%) and >60 years (100%). Acinetobacter was 
found less prevalent in age group 16-30 years (7.5%) 
and more frequent in the age groups <1 years (22.7%) 
and 1-15 years (15.7). Enterobacter was found less 
prevalent in the 1-15 years (1%) and more frequent in 
the age groups 31-59 years (100%) and <1 years 
(9.7%). E. coli were found only few prevalent in the 
1-15 (.5%) and higher frequent in the age groups 16-30 
years (2.5%). Klebsiella was found in less than 1 year 
(0.8%). Staphylococcus aureus was found only 1-15 
years (6.3%). CoNS was found less prevalent in the 
16-30 (2.5%) and more frequent in the age groups less 

than 1 year (61.0%) and 1 to 15 years (21.5%) (Table 
3). 
Salmonella isolates appeared to be sensitive to 
ceftriaxone (91.3%), meropenem (90.7%) and 
cotrimoxazole (76%).  Acinetobacter were found to be 
sensitive (74.4% and 75.9%) to levofloxacin and 
vancomycin. Sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole. Sensitivity 
rates of vancomycin was 93.6% and ciprofloxacin, 

gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus spp. (CoNS). 
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin 
(Table 4).

Sensitivity rates of vancomycin was 93.6% and 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for coagulase-negative Staphylococcus spp. 

(CoNS). Staphylococcus spp. were most sensitive 
(91.7%) to the action of vancomycin and (83.3%) to 
amikacin (Table 5).

Discussion
Bacterial or fungal bloodstream infections are common 
among adults and children. This study reveals the 
importance of bloodstream infections in the different 
age and gender of patients. 
In this study, Salmonella (31.1%) was the predominant 
gram-negative bacteria followed by Acinetobacter 
(18%), Enterobacter (6.8%), E. coli (1.9%) and 
Klebsiella spp. (0.4%) and S. aureus. CoNS (39.1%) 
(Table-1) was predominant gram-positive bacteria.  
Several studies from Bangladesh have identified S. 
Typhi as a common cause of bloodstream infection in 
this region and reported Salmonella species to be 
responsible for almost half of the disease burden 
associated with BSI in Dhaka10. More or less similar 
observations have been seen in cases of bacteremia in 
different countries, though the proportion and 
prevalence of the bacterial agents varied11,12. As the 
only source of Salmonella infection is the infected 
human and fecal contamination of drinking water and 
food supplies, the highest percentage of Salmonella 
isolates in this study indicate the necessity of proper 
waste management and infection control practices. 
Over the past two decades, CoNS, the usual skin 
commensals are increasingly being considered 
bloodstream pathogens in select settings. Improper 
methods of blood collection and the presence of long 
standing intravascular catheters are recognized as 
possible modes of spread of BSI by CoNS. In fact, two 
studies11,13 reported CoNS as the most common isolate 
causing BSIs in ICU patients. 
This study showed that prevalence of bloodstream 

infection following data stratification was not 
consistent across all age groups further divided by 
gender. Salmonella was found less prevalent in the 
children (55%) and more frequent in the age groups 
16-30 years (85%) and >60 years (100%). 
Acinetobacter was found less prevalent in age group 
16-30 years (7.5%) and more frequent in the age 
groups 10-<1 years (22.7%) and 1-15 years (15.7%). 
Enterobacter was found less prevalent in the 1-15 
years (1%) and more frequent in the age groups 31-59 
years (100%) and <1 years years (9.7%). E. coli was 
found only few prevalent in the 1-15 (0.5%) and 
higher frequent in the age groups 16-30 years (2.5%). 
Klebsiella was found in <1 years (0.8%). Staph aureus 
was found only 1-15 years (6.3%). CoNS was found 
less prevalent in the 16-30 (2.5%) and more frequent 
in the age groups <1 years years (61%) and 1-15 years 
(21.5%). This finding are consented with previous 
studies Magliano et al14. 
This study shows Salmonella were more frequent in 
male than female which was 51.3% versus 21.9%. All 
others organism were found more frequent in female 
than male. The deference was statistically significant 
(P<0.05).  Kiffer et al15 conducted a study comparable 
to ours, in terms of patient’s population (both males 
and females of any age), number of isolates (35 782), 
and selected age groups. They also found lower 
percentage of E. coli isolation in patients younger than 
13 years or older than 60 years (69.0% and 68.8%) as 
compared to the age group 13–60 years (79.7%)16 ; 
higher difference in E. coli rates of isolation, between 
males and females, in the youngest (27.2%) and the 
oldest (25.8%) age groups with respect to the 13–60 
years age group (8.9%);17  a higher prevalence of E. 
faecalis (16.4%) and P. aeruginosa (14.7%) in males 
older than 60 years, approximately three and six times 
higher, respectively, as compared to females of the 
same age group18. 
In this study found a high percentage of Salmonella 
isolates appeared to be sensitive to ceftriaxone 
(91.3%), meropenem (90.7%) and cotrimoxazole 
(76%) which is consistent with studies carried out in 
Nepal, Pakistan and Bangladesh5,19,20.This might give 
us some hope that in future we can again start using 
these antimicrobials for treatment to Salmonella. This 
finding shows 64% and 54.7% Salmonella Typhi were 
susceptible to amikacin and azithromycin. A study 
from Nepal also reported a low rate of azithromycin 
resistance among tested antibiotics5. 
In this study Acinetobacter were found to be sensitive 
(75.9% and 74.4%) to levofloxacin and vancomycin 

which were consistent with other studies9,11,12,21. 
Enterobacter were susceptible to tetracycline and 
ceftriaxone (78.9%) and (81.8%) which is consistent 
with studies carried out in Nepal, India and 
Pakistan9,19,20.This might give us some hope that in 
future we can again start using these antimicrobials for 
treatment to Enterobacter. 
This study observed sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole and 66.7%% 
to meropenem. Similar findings have been observed 
across Saudi Arabia and China22,23. Klebsiella isolates 
showed sensitivity rate of 100% to azithromycin, 
ceftriaxone, cotrimoxazole and gentamycin. However 
other studies from India, Nepal and Ethiopia showed 
all the isolates of Gram-negative bacteria were 
susceptible to cotrimoxazole and meropenem8,14,24.
In this study, CONS was mostly sensitive to 
vancomycin (93.6%). The sensitivity rates of 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for Coagulase-negative Staphylococcus spp. 
(CoNS) which were consistent with other studies9,21. 
They reported CoNS infections were amenable to 
levofloxacin, gentamicin, and chloramphenicol (90% 
sensitivity). Enterococcus spp. had mixed sensitivities 
toward gentamicin, chloramphenicol, and tetracycline. 
Ampicillin was however totally effective for 
Enterococcus spp. Alpha and beta hemolytic 
Streptococcus spp. were uniformly sensitive to 
penicillin and other beta lactam antibiotics.
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin. 
Ciprofloxacin and gentamycin where other alternatives 
Staphylococcus spp. isolates were highly responsive 
(75% and 66.7%). Similar study Banik et al.8 
staphylococcus spp. were most responsive (100%) to 
the action of teicoplanin, vancomycin, and 
chloramphenicol. Gentamicin and levofloxacin were 
other alternatives responsive (>90%) to gentamicin, 
clindamycin, quinolones, and chloramphenicol besides 
erythromycin and tetracycline. 

Conclusion
In a nutshell, this study reveals that, Salmonella 
species significantly cause blood stream infection in 
males of age group of 16- 30 years whereas all other 
microorganisms are more prevalent among females. 
E.coli species are less frequent among patients 
younger than 13 years and older than 60 years. 
Salmonella species shows highest sensitivity towards 
meropenem and ceftriaxone. Gram positive organisms 
are most sensitive to vancomycin and amikacin.
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Gender and Age Dependent Bacteriological Etiology of
Community-Acquired Blood Stream Infection

Abstract
Background: Bloodstream infection constitutes one of the most serious situations in infectious disease. 
Objective: The purpose of the presents study was to determine the gender and age dependent etiology of 
community- acquired urinary blood stream infection. Methodology: This was a retrospective analysis of 
blood samples from clinically suspected cases of blood stream infection. Samples were collected at Ad-din 
Women’s Medical College Hospital, Dhaka & Rushmono Specialized Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology laboratory. The BD BACTEC FX40 automated 
blood culture method was used to isolate bacterial pathogens and antimicrobial susceptibility test was 
performed by Kirby-Bauer disc diffusion method. Results: A total of 483 (16.1%) pathogens were isolated 
from 3018 bacteremia suspect patient blood specimens. Gram-negative cocci (58.4%) were predominant 
organisms recovered followed by Gram-positive bacilli (41.6%).  Majority of BSI were caused by Gram 
negative bacteria predominantly Salmonella Typhi (31.1%). Salmonella species was found less prevalent in 
the children (55%) and more frequent in the age groups 16 to 30 years (85.0%) and more than 60 years 
(100.0%). Acinetobacter species was found less prevalent in age group 16 to 30 years (7.5%). Escherichia 
coli was found only few prevalent in the 1 to 15 (0.5%) and higher frequent in the age groups 16 to 30 years 
(2.5%). Salmonella species isolates appeared to be sensitive to ceftriaxone (91.3%), meropenem (90.7%) 
and cotrimoxazole (76%). Sensitivity rates of ciprofloxacin, gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus species (CoNS). Conclusion: Both patients’ age and gender are 
significant factors in determining bloodstream infection. 

Keywords:  Gender; age group; drug sensitivity; blood stream infection
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Introduction
Blood stream infections caused by bacteria range from 
self-limiting to life-threatening. Microbial invasion of 
the bloodstream can have very serious immediate 

consequences such as shock, multiple organ failures, 
and disseminated intravascular coagulopathies. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance, and paucity of good 
diagnostic facilities are the major factors connected to 
the surge in BSI associated morbidity and mortality1.
Previous studies revealed that the number of cases of 
BSI are increasing worldwide2,3 .Blood stream 
infection caused by bacteria are among the main 
causes of mortality and morbidity across the globe,1 

particularly, the mortality range from 4 to 41.5% 
depending on the severity, age and gender4. Besides, 
high incidence rates of BSI were seen during advanced 
age due to weak immuno-competency, most often 
clubbed with some co-morbid conditions1. 
Many bacteria such as Staphylococcus aureus, alpha- 
hemolytic Streptococci, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, and 
Salmonella Typhi and Acinetobacter species have been 
reported as a cause of bacteremia with variation in 
distribution from place to place. As an example, 
Salmonella enterica is a frequently isolated pathogen 
from blood samples in both African and Asian regions, 
however their serotypes differ substantially. 
Salmonella Paratyphi is the predominant organism in 
the Salmonella group in Africa whereas Salmonella 
Typhi is the most frequently isolated organism in Asia. 
Besides their isolation rate and their antibiotic 
susceptibility pattern varies substantially1.
Depending on the age, the severity of infection, other 
risk factors and the mortality rate for BSI varies 
between 4.0 and 41.5%. Globally, bloodstream 
infection affects about  30 million people leading to 6 
million deaths5 with 3 million newborns and 1.2 
million children suffering from sepsis annually6. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance and paucity of good 
diagnostic facilities are connected to the surge in BSI 
associated morbidity and mortality7.
Increasing antimicrobial resistance is a worldwide 
concern. It is a serious challenge for health care 
professionals in prescribing suitable antimicrobial 
therapy as many bacterial pathogens have developed 
resistance to most of the antibiotics. Early diagnosis 
plays a crucial role in managing BSI, and hence, 
prompt detection of such infections is a critical 
function of clinical microbiology laboratories. Blood 
culture is a vital tool for the detection of BSI and 
remains the gold standard for bacteremia detection. 
Empiric antimicrobial therapy is based on knowledge 
of the microbial profile and their antimicrobial 
sensitivity patterns, clinical and epidemiological data. 
Irrational use of drugs has led to an increase of 
multidrug-resistant bugs and thus worsened the 
condition8.
In most of the cases, antimicrobial therapy is initiated 
empirically before the results of blood culture are 
available. Selection of right antibiotic for empiric 
therapy is of utmost importance. Continuous 
monitoring trends in the microbiology of BSI  

pathogens and their antibiotic susceptibility patterns 
are therefore important to guide empiric antibiotic 
treatment strategies and infection control programs. 
Therefore, the purpose of the presents study was to 
determine the gender and age dependent etiology of 
community acquired blood stream infection.

Methodology
Study Settings & Population: This was a 
retrospective observational analysis a total of 3018 
samples from clinically suspected cases of blood 
stream infection were collected at Ad din Medical 
College and Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from 
inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology 
laboratory. 
Blood Culture Procedure: About 10 ml of venous 
blood for adults and 2-3 ml for children was collected 
aseptically using 70.0% alcohol and 2.0% tincture 
iodine and transferred in to automated blood culture 
bottles. The BD BACTEC FX40 automated blood 
culture method was used. In case of a positive growth, 
the BD BACTEC FX40 automatically gives an alert. 
Blood culture bottles were with no alert signal of 
bacterial growth after recommended days of 
incubation is considered culture negative. The positive 
bottles were sub cultured on MacConkey’s agar, blood 
agar and chocolate agar media. The chocolate agar 
plates were incubated inside a candle jar to provide 5.0 
to 10.0% CO2, whereas the other two agar plates 
(blood agar and MacConkey’s agar) were incubated 
aerobically for 18 to 24 h at 37oC.
Isolation and Identification of Bacteria: Isolates 
were further processed according to standard operating 
procedure (SOP) of the laboratory for its complete 
identification. Pure cultures of bacterial isolates were 
subsequently subjected to species identification and 
confirmation. Gram positive isolates were identified 
using catalase and coagulase tests. Isolates of members 
of Enterobacteriaceae family were identified 
biochemically by means of a series of tests: catalase, 
indole, citrate, urease, H2S production and triple-sugar 
iron. Non lactose fermenting Gram negative bacteria 
were identified by indole, triple-sugar iron, urease, 
oxidase and catalase tests. 
Procedure of Antimicrobial susceptibility tests: 
Antimicrobial susceptibility tests were performed by 
using the Kirby-Bauer disc diffusion method and 
susceptibility patterns were determined following 
CLSI guidelines9. Diameters of the zone of inhibition 

were measured to the nearest millimeter and 
categorized as sensitive, intermediate and resistant 
according to CLSI guidelines9. Isolates were classified 
as either susceptible or resistant to an antibiotic and all 
the isolates with inter-mediate resistance were 
classified as resistant. Culture media and antibiotic 
discs used in the study were obtained from Oxoid Ltd., 
UK. Quality control for media was done by randomly 
taking the prepared culture media and incubating 
overnight to see for any growth. In this study 
multi-drug resistance (MDR) was defined as 
simultaneous resistance to more than two antimicrobial 
agents. Isolates of Staphylococcus aureus were further 
tested for methicillin resistance according to the CLSI 
guidelines by using cefoxitin disc.
Statistical Analysis: Statistical analysis was 
performed by Windows based software named as 
Statistical Package for Social Science (SPSS), versions 
22.0 (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.). Continuous data were 
expressed as mean, standard deviation, minimum and 
maximum. Categorical data were summarized in terms 
of frequency counts and percentages. Chi-square test 
was used for comparison of categorical variables and 
Student t test was applied for continuous variables. 
Every efforts were made to obtain missing data. A 
two-sided P value of less than 0.05 was considered to 
indicate statistical significance. Differences between 
case and control were tested.
Ethical Consideration: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration) and also with the ethical guidelines of the 
Institutional research ethics. Formal ethics approval 
was granted by the local IRB. As this was a 
retrospective study, no consent form is needed to 
perform the study. 

Results
This study shows 150 (31.1%) were males and 333 
(68.9%) were females. From 483 isolates recovered 
from patients, the spectrum of microbes included 201 
(41.6%) Gram-positive cocci (GPC) and 282 (58.4%) 
Gram-negative bacilli (GNB). Salmonella was the 
most frequently Gram-negative isolated blood borne 
bacterial pathogen in this study accounting for 31.1% 
of the total isolates. CoNS was the most Gram-positive 
isolated blood borne bacterial pathogen according to 
39.1% (Table 1).

Gram negative bacteria were isolated from male and 

female which was 92 (61.3%) and 189 (56.7%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001). 
Salmonella species were the most commonly isolated 
from the specimens which was 77 (51.3%) and 73 
(21.9%) isolates in male and female respectively. 
Gram positive bacteria were isolated from male and 
female which was 51(34.0%) and 144(43.2%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001) (Table 
2).

 

 

Salmonella was found less prevalent in the children 
(55%) and more frequent in the age groups 16-30 
years (85%) and >60 years (100%). Acinetobacter was 
found less prevalent in age group 16-30 years (7.5%) 
and more frequent in the age groups <1 years (22.7%) 
and 1-15 years (15.7). Enterobacter was found less 
prevalent in the 1-15 years (1%) and more frequent in 
the age groups 31-59 years (100%) and <1 years 
(9.7%). E. coli were found only few prevalent in the 
1-15 (.5%) and higher frequent in the age groups 16-30 
years (2.5%). Klebsiella was found in less than 1 year 
(0.8%). Staphylococcus aureus was found only 1-15 
years (6.3%). CoNS was found less prevalent in the 
16-30 (2.5%) and more frequent in the age groups less 

than 1 year (61.0%) and 1 to 15 years (21.5%) (Table 
3). 
Salmonella isolates appeared to be sensitive to 
ceftriaxone (91.3%), meropenem (90.7%) and 
cotrimoxazole (76%).  Acinetobacter were found to be 
sensitive (74.4% and 75.9%) to levofloxacin and 
vancomycin. Sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole. Sensitivity 
rates of vancomycin was 93.6% and ciprofloxacin, 

gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus spp. (CoNS). 
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin 
(Table 4).

Sensitivity rates of vancomycin was 93.6% and 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for coagulase-negative Staphylococcus spp. 

(CoNS). Staphylococcus spp. were most sensitive 
(91.7%) to the action of vancomycin and (83.3%) to 
amikacin (Table 5).

Discussion
Bacterial or fungal bloodstream infections are common 
among adults and children. This study reveals the 
importance of bloodstream infections in the different 
age and gender of patients. 
In this study, Salmonella (31.1%) was the predominant 
gram-negative bacteria followed by Acinetobacter 
(18%), Enterobacter (6.8%), E. coli (1.9%) and 
Klebsiella spp. (0.4%) and S. aureus. CoNS (39.1%) 
(Table-1) was predominant gram-positive bacteria.  
Several studies from Bangladesh have identified S. 
Typhi as a common cause of bloodstream infection in 
this region and reported Salmonella species to be 
responsible for almost half of the disease burden 
associated with BSI in Dhaka10. More or less similar 
observations have been seen in cases of bacteremia in 
different countries, though the proportion and 
prevalence of the bacterial agents varied11,12. As the 
only source of Salmonella infection is the infected 
human and fecal contamination of drinking water and 
food supplies, the highest percentage of Salmonella 
isolates in this study indicate the necessity of proper 
waste management and infection control practices. 
Over the past two decades, CoNS, the usual skin 
commensals are increasingly being considered 
bloodstream pathogens in select settings. Improper 
methods of blood collection and the presence of long 
standing intravascular catheters are recognized as 
possible modes of spread of BSI by CoNS. In fact, two 
studies11,13 reported CoNS as the most common isolate 
causing BSIs in ICU patients. 
This study showed that prevalence of bloodstream 

infection following data stratification was not 
consistent across all age groups further divided by 
gender. Salmonella was found less prevalent in the 
children (55%) and more frequent in the age groups 
16-30 years (85%) and >60 years (100%). 
Acinetobacter was found less prevalent in age group 
16-30 years (7.5%) and more frequent in the age 
groups 10-<1 years (22.7%) and 1-15 years (15.7%). 
Enterobacter was found less prevalent in the 1-15 
years (1%) and more frequent in the age groups 31-59 
years (100%) and <1 years years (9.7%). E. coli was 
found only few prevalent in the 1-15 (0.5%) and 
higher frequent in the age groups 16-30 years (2.5%). 
Klebsiella was found in <1 years (0.8%). Staph aureus 
was found only 1-15 years (6.3%). CoNS was found 
less prevalent in the 16-30 (2.5%) and more frequent 
in the age groups <1 years years (61%) and 1-15 years 
(21.5%). This finding are consented with previous 
studies Magliano et al14. 
This study shows Salmonella were more frequent in 
male than female which was 51.3% versus 21.9%. All 
others organism were found more frequent in female 
than male. The deference was statistically significant 
(P<0.05).  Kiffer et al15 conducted a study comparable 
to ours, in terms of patient’s population (both males 
and females of any age), number of isolates (35 782), 
and selected age groups. They also found lower 
percentage of E. coli isolation in patients younger than 
13 years or older than 60 years (69.0% and 68.8%) as 
compared to the age group 13–60 years (79.7%)16 ; 
higher difference in E. coli rates of isolation, between 
males and females, in the youngest (27.2%) and the 
oldest (25.8%) age groups with respect to the 13–60 
years age group (8.9%);17  a higher prevalence of E. 
faecalis (16.4%) and P. aeruginosa (14.7%) in males 
older than 60 years, approximately three and six times 
higher, respectively, as compared to females of the 
same age group18. 
In this study found a high percentage of Salmonella 
isolates appeared to be sensitive to ceftriaxone 
(91.3%), meropenem (90.7%) and cotrimoxazole 
(76%) which is consistent with studies carried out in 
Nepal, Pakistan and Bangladesh5,19,20.This might give 
us some hope that in future we can again start using 
these antimicrobials for treatment to Salmonella. This 
finding shows 64% and 54.7% Salmonella Typhi were 
susceptible to amikacin and azithromycin. A study 
from Nepal also reported a low rate of azithromycin 
resistance among tested antibiotics5. 
In this study Acinetobacter were found to be sensitive 
(75.9% and 74.4%) to levofloxacin and vancomycin 

which were consistent with other studies9,11,12,21. 
Enterobacter were susceptible to tetracycline and 
ceftriaxone (78.9%) and (81.8%) which is consistent 
with studies carried out in Nepal, India and 
Pakistan9,19,20.This might give us some hope that in 
future we can again start using these antimicrobials for 
treatment to Enterobacter. 
This study observed sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole and 66.7%% 
to meropenem. Similar findings have been observed 
across Saudi Arabia and China22,23. Klebsiella isolates 
showed sensitivity rate of 100% to azithromycin, 
ceftriaxone, cotrimoxazole and gentamycin. However 
other studies from India, Nepal and Ethiopia showed 
all the isolates of Gram-negative bacteria were 
susceptible to cotrimoxazole and meropenem8,14,24.
In this study, CONS was mostly sensitive to 
vancomycin (93.6%). The sensitivity rates of 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for Coagulase-negative Staphylococcus spp. 
(CoNS) which were consistent with other studies9,21. 
They reported CoNS infections were amenable to 
levofloxacin, gentamicin, and chloramphenicol (90% 
sensitivity). Enterococcus spp. had mixed sensitivities 
toward gentamicin, chloramphenicol, and tetracycline. 
Ampicillin was however totally effective for 
Enterococcus spp. Alpha and beta hemolytic 
Streptococcus spp. were uniformly sensitive to 
penicillin and other beta lactam antibiotics.
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin. 
Ciprofloxacin and gentamycin where other alternatives 
Staphylococcus spp. isolates were highly responsive 
(75% and 66.7%). Similar study Banik et al.8 
staphylococcus spp. were most responsive (100%) to 
the action of teicoplanin, vancomycin, and 
chloramphenicol. Gentamicin and levofloxacin were 
other alternatives responsive (>90%) to gentamicin, 
clindamycin, quinolones, and chloramphenicol besides 
erythromycin and tetracycline. 

Conclusion
In a nutshell, this study reveals that, Salmonella 
species significantly cause blood stream infection in 
males of age group of 16- 30 years whereas all other 
microorganisms are more prevalent among females. 
E.coli species are less frequent among patients 
younger than 13 years and older than 60 years. 
Salmonella species shows highest sensitivity towards 
meropenem and ceftriaxone. Gram positive organisms 
are most sensitive to vancomycin and amikacin.
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Introduction
Blood stream infections caused by bacteria range from 
self-limiting to life-threatening. Microbial invasion of 
the bloodstream can have very serious immediate 

consequences such as shock, multiple organ failures, 
and disseminated intravascular coagulopathies. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance, and paucity of good 
diagnostic facilities are the major factors connected to 
the surge in BSI associated morbidity and mortality1.
Previous studies revealed that the number of cases of 
BSI are increasing worldwide2,3 .Blood stream 
infection caused by bacteria are among the main 
causes of mortality and morbidity across the globe,1 

particularly, the mortality range from 4 to 41.5% 
depending on the severity, age and gender4. Besides, 
high incidence rates of BSI were seen during advanced 
age due to weak immuno-competency, most often 
clubbed with some co-morbid conditions1. 
Many bacteria such as Staphylococcus aureus, alpha- 
hemolytic Streptococci, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, and 
Salmonella Typhi and Acinetobacter species have been 
reported as a cause of bacteremia with variation in 
distribution from place to place. As an example, 
Salmonella enterica is a frequently isolated pathogen 
from blood samples in both African and Asian regions, 
however their serotypes differ substantially. 
Salmonella Paratyphi is the predominant organism in 
the Salmonella group in Africa whereas Salmonella 
Typhi is the most frequently isolated organism in Asia. 
Besides their isolation rate and their antibiotic 
susceptibility pattern varies substantially1.
Depending on the age, the severity of infection, other 
risk factors and the mortality rate for BSI varies 
between 4.0 and 41.5%. Globally, bloodstream 
infection affects about  30 million people leading to 6 
million deaths5 with 3 million newborns and 1.2 
million children suffering from sepsis annually6. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance and paucity of good 
diagnostic facilities are connected to the surge in BSI 
associated morbidity and mortality7.
Increasing antimicrobial resistance is a worldwide 
concern. It is a serious challenge for health care 
professionals in prescribing suitable antimicrobial 
therapy as many bacterial pathogens have developed 
resistance to most of the antibiotics. Early diagnosis 
plays a crucial role in managing BSI, and hence, 
prompt detection of such infections is a critical 
function of clinical microbiology laboratories. Blood 
culture is a vital tool for the detection of BSI and 
remains the gold standard for bacteremia detection. 
Empiric antimicrobial therapy is based on knowledge 
of the microbial profile and their antimicrobial 
sensitivity patterns, clinical and epidemiological data. 
Irrational use of drugs has led to an increase of 
multidrug-resistant bugs and thus worsened the 
condition8.
In most of the cases, antimicrobial therapy is initiated 
empirically before the results of blood culture are 
available. Selection of right antibiotic for empiric 
therapy is of utmost importance. Continuous 
monitoring trends in the microbiology of BSI  

pathogens and their antibiotic susceptibility patterns 
are therefore important to guide empiric antibiotic 
treatment strategies and infection control programs. 
Therefore, the purpose of the presents study was to 
determine the gender and age dependent etiology of 
community acquired blood stream infection.

Methodology
Study Settings & Population: This was a 
retrospective observational analysis a total of 3018 
samples from clinically suspected cases of blood 
stream infection were collected at Ad din Medical 
College and Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from 
inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology 
laboratory. 
Blood Culture Procedure: About 10 ml of venous 
blood for adults and 2-3 ml for children was collected 
aseptically using 70.0% alcohol and 2.0% tincture 
iodine and transferred in to automated blood culture 
bottles. The BD BACTEC FX40 automated blood 
culture method was used. In case of a positive growth, 
the BD BACTEC FX40 automatically gives an alert. 
Blood culture bottles were with no alert signal of 
bacterial growth after recommended days of 
incubation is considered culture negative. The positive 
bottles were sub cultured on MacConkey’s agar, blood 
agar and chocolate agar media. The chocolate agar 
plates were incubated inside a candle jar to provide 5.0 
to 10.0% CO2, whereas the other two agar plates 
(blood agar and MacConkey’s agar) were incubated 
aerobically for 18 to 24 h at 37oC.
Isolation and Identification of Bacteria: Isolates 
were further processed according to standard operating 
procedure (SOP) of the laboratory for its complete 
identification. Pure cultures of bacterial isolates were 
subsequently subjected to species identification and 
confirmation. Gram positive isolates were identified 
using catalase and coagulase tests. Isolates of members 
of Enterobacteriaceae family were identified 
biochemically by means of a series of tests: catalase, 
indole, citrate, urease, H2S production and triple-sugar 
iron. Non lactose fermenting Gram negative bacteria 
were identified by indole, triple-sugar iron, urease, 
oxidase and catalase tests. 
Procedure of Antimicrobial susceptibility tests: 
Antimicrobial susceptibility tests were performed by 
using the Kirby-Bauer disc diffusion method and 
susceptibility patterns were determined following 
CLSI guidelines9. Diameters of the zone of inhibition 

were measured to the nearest millimeter and 
categorized as sensitive, intermediate and resistant 
according to CLSI guidelines9. Isolates were classified 
as either susceptible or resistant to an antibiotic and all 
the isolates with inter-mediate resistance were 
classified as resistant. Culture media and antibiotic 
discs used in the study were obtained from Oxoid Ltd., 
UK. Quality control for media was done by randomly 
taking the prepared culture media and incubating 
overnight to see for any growth. In this study 
multi-drug resistance (MDR) was defined as 
simultaneous resistance to more than two antimicrobial 
agents. Isolates of Staphylococcus aureus were further 
tested for methicillin resistance according to the CLSI 
guidelines by using cefoxitin disc.
Statistical Analysis: Statistical analysis was 
performed by Windows based software named as 
Statistical Package for Social Science (SPSS), versions 
22.0 (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.). Continuous data were 
expressed as mean, standard deviation, minimum and 
maximum. Categorical data were summarized in terms 
of frequency counts and percentages. Chi-square test 
was used for comparison of categorical variables and 
Student t test was applied for continuous variables. 
Every efforts were made to obtain missing data. A 
two-sided P value of less than 0.05 was considered to 
indicate statistical significance. Differences between 
case and control were tested.
Ethical Consideration: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration) and also with the ethical guidelines of the 
Institutional research ethics. Formal ethics approval 
was granted by the local IRB. As this was a 
retrospective study, no consent form is needed to 
perform the study. 

Results
This study shows 150 (31.1%) were males and 333 
(68.9%) were females. From 483 isolates recovered 
from patients, the spectrum of microbes included 201 
(41.6%) Gram-positive cocci (GPC) and 282 (58.4%) 
Gram-negative bacilli (GNB). Salmonella was the 
most frequently Gram-negative isolated blood borne 
bacterial pathogen in this study accounting for 31.1% 
of the total isolates. CoNS was the most Gram-positive 
isolated blood borne bacterial pathogen according to 
39.1% (Table 1).

Gram negative bacteria were isolated from male and 

female which was 92 (61.3%) and 189 (56.7%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001). 
Salmonella species were the most commonly isolated 
from the specimens which was 77 (51.3%) and 73 
(21.9%) isolates in male and female respectively. 
Gram positive bacteria were isolated from male and 
female which was 51(34.0%) and 144(43.2%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001) (Table 
2).

 

 

Salmonella was found less prevalent in the children 
(55%) and more frequent in the age groups 16-30 
years (85%) and >60 years (100%). Acinetobacter was 
found less prevalent in age group 16-30 years (7.5%) 
and more frequent in the age groups <1 years (22.7%) 
and 1-15 years (15.7). Enterobacter was found less 
prevalent in the 1-15 years (1%) and more frequent in 
the age groups 31-59 years (100%) and <1 years 
(9.7%). E. coli were found only few prevalent in the 
1-15 (.5%) and higher frequent in the age groups 16-30 
years (2.5%). Klebsiella was found in less than 1 year 
(0.8%). Staphylococcus aureus was found only 1-15 
years (6.3%). CoNS was found less prevalent in the 
16-30 (2.5%) and more frequent in the age groups less 

than 1 year (61.0%) and 1 to 15 years (21.5%) (Table 
3). 
Salmonella isolates appeared to be sensitive to 
ceftriaxone (91.3%), meropenem (90.7%) and 
cotrimoxazole (76%).  Acinetobacter were found to be 
sensitive (74.4% and 75.9%) to levofloxacin and 
vancomycin. Sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole. Sensitivity 
rates of vancomycin was 93.6% and ciprofloxacin, 

gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus spp. (CoNS). 
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin 
(Table 4).

Sensitivity rates of vancomycin was 93.6% and 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for coagulase-negative Staphylococcus spp. 

(CoNS). Staphylococcus spp. were most sensitive 
(91.7%) to the action of vancomycin and (83.3%) to 
amikacin (Table 5).

Discussion
Bacterial or fungal bloodstream infections are common 
among adults and children. This study reveals the 
importance of bloodstream infections in the different 
age and gender of patients. 
In this study, Salmonella (31.1%) was the predominant 
gram-negative bacteria followed by Acinetobacter 
(18%), Enterobacter (6.8%), E. coli (1.9%) and 
Klebsiella spp. (0.4%) and S. aureus. CoNS (39.1%) 
(Table-1) was predominant gram-positive bacteria.  
Several studies from Bangladesh have identified S. 
Typhi as a common cause of bloodstream infection in 
this region and reported Salmonella species to be 
responsible for almost half of the disease burden 
associated with BSI in Dhaka10. More or less similar 
observations have been seen in cases of bacteremia in 
different countries, though the proportion and 
prevalence of the bacterial agents varied11,12. As the 
only source of Salmonella infection is the infected 
human and fecal contamination of drinking water and 
food supplies, the highest percentage of Salmonella 
isolates in this study indicate the necessity of proper 
waste management and infection control practices. 
Over the past two decades, CoNS, the usual skin 
commensals are increasingly being considered 
bloodstream pathogens in select settings. Improper 
methods of blood collection and the presence of long 
standing intravascular catheters are recognized as 
possible modes of spread of BSI by CoNS. In fact, two 
studies11,13 reported CoNS as the most common isolate 
causing BSIs in ICU patients. 
This study showed that prevalence of bloodstream 

infection following data stratification was not 
consistent across all age groups further divided by 
gender. Salmonella was found less prevalent in the 
children (55%) and more frequent in the age groups 
16-30 years (85%) and >60 years (100%). 
Acinetobacter was found less prevalent in age group 
16-30 years (7.5%) and more frequent in the age 
groups 10-<1 years (22.7%) and 1-15 years (15.7%). 
Enterobacter was found less prevalent in the 1-15 
years (1%) and more frequent in the age groups 31-59 
years (100%) and <1 years years (9.7%). E. coli was 
found only few prevalent in the 1-15 (0.5%) and 
higher frequent in the age groups 16-30 years (2.5%). 
Klebsiella was found in <1 years (0.8%). Staph aureus 
was found only 1-15 years (6.3%). CoNS was found 
less prevalent in the 16-30 (2.5%) and more frequent 
in the age groups <1 years years (61%) and 1-15 years 
(21.5%). This finding are consented with previous 
studies Magliano et al14. 
This study shows Salmonella were more frequent in 
male than female which was 51.3% versus 21.9%. All 
others organism were found more frequent in female 
than male. The deference was statistically significant 
(P<0.05).  Kiffer et al15 conducted a study comparable 
to ours, in terms of patient’s population (both males 
and females of any age), number of isolates (35 782), 
and selected age groups. They also found lower 
percentage of E. coli isolation in patients younger than 
13 years or older than 60 years (69.0% and 68.8%) as 
compared to the age group 13–60 years (79.7%)16 ; 
higher difference in E. coli rates of isolation, between 
males and females, in the youngest (27.2%) and the 
oldest (25.8%) age groups with respect to the 13–60 
years age group (8.9%);17  a higher prevalence of E. 
faecalis (16.4%) and P. aeruginosa (14.7%) in males 
older than 60 years, approximately three and six times 
higher, respectively, as compared to females of the 
same age group18. 
In this study found a high percentage of Salmonella 
isolates appeared to be sensitive to ceftriaxone 
(91.3%), meropenem (90.7%) and cotrimoxazole 
(76%) which is consistent with studies carried out in 
Nepal, Pakistan and Bangladesh5,19,20.This might give 
us some hope that in future we can again start using 
these antimicrobials for treatment to Salmonella. This 
finding shows 64% and 54.7% Salmonella Typhi were 
susceptible to amikacin and azithromycin. A study 
from Nepal also reported a low rate of azithromycin 
resistance among tested antibiotics5. 
In this study Acinetobacter were found to be sensitive 
(75.9% and 74.4%) to levofloxacin and vancomycin 

which were consistent with other studies9,11,12,21. 
Enterobacter were susceptible to tetracycline and 
ceftriaxone (78.9%) and (81.8%) which is consistent 
with studies carried out in Nepal, India and 
Pakistan9,19,20.This might give us some hope that in 
future we can again start using these antimicrobials for 
treatment to Enterobacter. 
This study observed sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole and 66.7%% 
to meropenem. Similar findings have been observed 
across Saudi Arabia and China22,23. Klebsiella isolates 
showed sensitivity rate of 100% to azithromycin, 
ceftriaxone, cotrimoxazole and gentamycin. However 
other studies from India, Nepal and Ethiopia showed 
all the isolates of Gram-negative bacteria were 
susceptible to cotrimoxazole and meropenem8,14,24.
In this study, CONS was mostly sensitive to 
vancomycin (93.6%). The sensitivity rates of 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for Coagulase-negative Staphylococcus spp. 
(CoNS) which were consistent with other studies9,21. 
They reported CoNS infections were amenable to 
levofloxacin, gentamicin, and chloramphenicol (90% 
sensitivity). Enterococcus spp. had mixed sensitivities 
toward gentamicin, chloramphenicol, and tetracycline. 
Ampicillin was however totally effective for 
Enterococcus spp. Alpha and beta hemolytic 
Streptococcus spp. were uniformly sensitive to 
penicillin and other beta lactam antibiotics.
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin. 
Ciprofloxacin and gentamycin where other alternatives 
Staphylococcus spp. isolates were highly responsive 
(75% and 66.7%). Similar study Banik et al.8 
staphylococcus spp. were most responsive (100%) to 
the action of teicoplanin, vancomycin, and 
chloramphenicol. Gentamicin and levofloxacin were 
other alternatives responsive (>90%) to gentamicin, 
clindamycin, quinolones, and chloramphenicol besides 
erythromycin and tetracycline. 

Conclusion
In a nutshell, this study reveals that, Salmonella 
species significantly cause blood stream infection in 
males of age group of 16- 30 years whereas all other 
microorganisms are more prevalent among females. 
E.coli species are less frequent among patients 
younger than 13 years and older than 60 years. 
Salmonella species shows highest sensitivity towards 
meropenem and ceftriaxone. Gram positive organisms 
are most sensitive to vancomycin and amikacin.
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Frequency
282
150
87
33
9
2

201
189
12

Percent
58.4
31.1
18.0
6.8
1.9
0.4
41.6
39.1
2.5

Table 1: Distribution of bacteria isolated from blood sample 
(n=483)
Type of growth 
Gram negative 
• Salmonella
• Acinetobacter
• Enterobactar
• E. coli
• Klebsiella
Gram positive 
• CoNS
• Staph. Aureus

Female
189 (56.7%)
73 (21.9%)
73 (21.9%)
32 (9.6%)
9 (2.7%)
2 (0.6%)

144 (43.2%)
138 (41.4%)

6 (1.8%)

Male
92 (61.3%)
77 (51.3%)
14 (9.3%)
1 (0.7%)
0 (0.0%)
0(0.0%)

58 (38.7%)
51 (34.0%)

7(4.7%)

P value
0.001
0.001
0.016
0.001
0.001
0.031
0.001
0.001
0.019

Table 2: Distribution of Bacteria Isolated from Blood Sample 
according to Gender (n=483)
Type of growth 
Gram negative 
• Salmonella
• Acinetobacter
• Enterobactar
• E. coli
• Klebsiella
Gram positive 
• CoNS
• Staph. Aureus
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Introduction
Blood stream infections caused by bacteria range from 
self-limiting to life-threatening. Microbial invasion of 
the bloodstream can have very serious immediate 

consequences such as shock, multiple organ failures, 
and disseminated intravascular coagulopathies. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance, and paucity of good 
diagnostic facilities are the major factors connected to 
the surge in BSI associated morbidity and mortality1.
Previous studies revealed that the number of cases of 
BSI are increasing worldwide2,3 .Blood stream 
infection caused by bacteria are among the main 
causes of mortality and morbidity across the globe,1 

particularly, the mortality range from 4 to 41.5% 
depending on the severity, age and gender4. Besides, 
high incidence rates of BSI were seen during advanced 
age due to weak immuno-competency, most often 
clubbed with some co-morbid conditions1. 
Many bacteria such as Staphylococcus aureus, alpha- 
hemolytic Streptococci, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, and 
Salmonella Typhi and Acinetobacter species have been 
reported as a cause of bacteremia with variation in 
distribution from place to place. As an example, 
Salmonella enterica is a frequently isolated pathogen 
from blood samples in both African and Asian regions, 
however their serotypes differ substantially. 
Salmonella Paratyphi is the predominant organism in 
the Salmonella group in Africa whereas Salmonella 
Typhi is the most frequently isolated organism in Asia. 
Besides their isolation rate and their antibiotic 
susceptibility pattern varies substantially1.
Depending on the age, the severity of infection, other 
risk factors and the mortality rate for BSI varies 
between 4.0 and 41.5%. Globally, bloodstream 
infection affects about  30 million people leading to 6 
million deaths5 with 3 million newborns and 1.2 
million children suffering from sepsis annually6. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance and paucity of good 
diagnostic facilities are connected to the surge in BSI 
associated morbidity and mortality7.
Increasing antimicrobial resistance is a worldwide 
concern. It is a serious challenge for health care 
professionals in prescribing suitable antimicrobial 
therapy as many bacterial pathogens have developed 
resistance to most of the antibiotics. Early diagnosis 
plays a crucial role in managing BSI, and hence, 
prompt detection of such infections is a critical 
function of clinical microbiology laboratories. Blood 
culture is a vital tool for the detection of BSI and 
remains the gold standard for bacteremia detection. 
Empiric antimicrobial therapy is based on knowledge 
of the microbial profile and their antimicrobial 
sensitivity patterns, clinical and epidemiological data. 
Irrational use of drugs has led to an increase of 
multidrug-resistant bugs and thus worsened the 
condition8.
In most of the cases, antimicrobial therapy is initiated 
empirically before the results of blood culture are 
available. Selection of right antibiotic for empiric 
therapy is of utmost importance. Continuous 
monitoring trends in the microbiology of BSI  

pathogens and their antibiotic susceptibility patterns 
are therefore important to guide empiric antibiotic 
treatment strategies and infection control programs. 
Therefore, the purpose of the presents study was to 
determine the gender and age dependent etiology of 
community acquired blood stream infection.

Methodology
Study Settings & Population: This was a 
retrospective observational analysis a total of 3018 
samples from clinically suspected cases of blood 
stream infection were collected at Ad din Medical 
College and Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from 
inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology 
laboratory. 
Blood Culture Procedure: About 10 ml of venous 
blood for adults and 2-3 ml for children was collected 
aseptically using 70.0% alcohol and 2.0% tincture 
iodine and transferred in to automated blood culture 
bottles. The BD BACTEC FX40 automated blood 
culture method was used. In case of a positive growth, 
the BD BACTEC FX40 automatically gives an alert. 
Blood culture bottles were with no alert signal of 
bacterial growth after recommended days of 
incubation is considered culture negative. The positive 
bottles were sub cultured on MacConkey’s agar, blood 
agar and chocolate agar media. The chocolate agar 
plates were incubated inside a candle jar to provide 5.0 
to 10.0% CO2, whereas the other two agar plates 
(blood agar and MacConkey’s agar) were incubated 
aerobically for 18 to 24 h at 37oC.
Isolation and Identification of Bacteria: Isolates 
were further processed according to standard operating 
procedure (SOP) of the laboratory for its complete 
identification. Pure cultures of bacterial isolates were 
subsequently subjected to species identification and 
confirmation. Gram positive isolates were identified 
using catalase and coagulase tests. Isolates of members 
of Enterobacteriaceae family were identified 
biochemically by means of a series of tests: catalase, 
indole, citrate, urease, H2S production and triple-sugar 
iron. Non lactose fermenting Gram negative bacteria 
were identified by indole, triple-sugar iron, urease, 
oxidase and catalase tests. 
Procedure of Antimicrobial susceptibility tests: 
Antimicrobial susceptibility tests were performed by 
using the Kirby-Bauer disc diffusion method and 
susceptibility patterns were determined following 
CLSI guidelines9. Diameters of the zone of inhibition 

were measured to the nearest millimeter and 
categorized as sensitive, intermediate and resistant 
according to CLSI guidelines9. Isolates were classified 
as either susceptible or resistant to an antibiotic and all 
the isolates with inter-mediate resistance were 
classified as resistant. Culture media and antibiotic 
discs used in the study were obtained from Oxoid Ltd., 
UK. Quality control for media was done by randomly 
taking the prepared culture media and incubating 
overnight to see for any growth. In this study 
multi-drug resistance (MDR) was defined as 
simultaneous resistance to more than two antimicrobial 
agents. Isolates of Staphylococcus aureus were further 
tested for methicillin resistance according to the CLSI 
guidelines by using cefoxitin disc.
Statistical Analysis: Statistical analysis was 
performed by Windows based software named as 
Statistical Package for Social Science (SPSS), versions 
22.0 (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.). Continuous data were 
expressed as mean, standard deviation, minimum and 
maximum. Categorical data were summarized in terms 
of frequency counts and percentages. Chi-square test 
was used for comparison of categorical variables and 
Student t test was applied for continuous variables. 
Every efforts were made to obtain missing data. A 
two-sided P value of less than 0.05 was considered to 
indicate statistical significance. Differences between 
case and control were tested.
Ethical Consideration: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration) and also with the ethical guidelines of the 
Institutional research ethics. Formal ethics approval 
was granted by the local IRB. As this was a 
retrospective study, no consent form is needed to 
perform the study. 

Results
This study shows 150 (31.1%) were males and 333 
(68.9%) were females. From 483 isolates recovered 
from patients, the spectrum of microbes included 201 
(41.6%) Gram-positive cocci (GPC) and 282 (58.4%) 
Gram-negative bacilli (GNB). Salmonella was the 
most frequently Gram-negative isolated blood borne 
bacterial pathogen in this study accounting for 31.1% 
of the total isolates. CoNS was the most Gram-positive 
isolated blood borne bacterial pathogen according to 
39.1% (Table 1).

Gram negative bacteria were isolated from male and 

female which was 92 (61.3%) and 189 (56.7%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001). 
Salmonella species were the most commonly isolated 
from the specimens which was 77 (51.3%) and 73 
(21.9%) isolates in male and female respectively. 
Gram positive bacteria were isolated from male and 
female which was 51(34.0%) and 144(43.2%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001) (Table 
2).

 

 

Salmonella was found less prevalent in the children 
(55%) and more frequent in the age groups 16-30 
years (85%) and >60 years (100%). Acinetobacter was 
found less prevalent in age group 16-30 years (7.5%) 
and more frequent in the age groups <1 years (22.7%) 
and 1-15 years (15.7). Enterobacter was found less 
prevalent in the 1-15 years (1%) and more frequent in 
the age groups 31-59 years (100%) and <1 years 
(9.7%). E. coli were found only few prevalent in the 
1-15 (.5%) and higher frequent in the age groups 16-30 
years (2.5%). Klebsiella was found in less than 1 year 
(0.8%). Staphylococcus aureus was found only 1-15 
years (6.3%). CoNS was found less prevalent in the 
16-30 (2.5%) and more frequent in the age groups less 

than 1 year (61.0%) and 1 to 15 years (21.5%) (Table 
3). 
Salmonella isolates appeared to be sensitive to 
ceftriaxone (91.3%), meropenem (90.7%) and 
cotrimoxazole (76%).  Acinetobacter were found to be 
sensitive (74.4% and 75.9%) to levofloxacin and 
vancomycin. Sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole. Sensitivity 
rates of vancomycin was 93.6% and ciprofloxacin, 

gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus spp. (CoNS). 
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin 
(Table 4).

Sensitivity rates of vancomycin was 93.6% and 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for coagulase-negative Staphylococcus spp. 

(CoNS). Staphylococcus spp. were most sensitive 
(91.7%) to the action of vancomycin and (83.3%) to 
amikacin (Table 5).

Discussion
Bacterial or fungal bloodstream infections are common 
among adults and children. This study reveals the 
importance of bloodstream infections in the different 
age and gender of patients. 
In this study, Salmonella (31.1%) was the predominant 
gram-negative bacteria followed by Acinetobacter 
(18%), Enterobacter (6.8%), E. coli (1.9%) and 
Klebsiella spp. (0.4%) and S. aureus. CoNS (39.1%) 
(Table-1) was predominant gram-positive bacteria.  
Several studies from Bangladesh have identified S. 
Typhi as a common cause of bloodstream infection in 
this region and reported Salmonella species to be 
responsible for almost half of the disease burden 
associated with BSI in Dhaka10. More or less similar 
observations have been seen in cases of bacteremia in 
different countries, though the proportion and 
prevalence of the bacterial agents varied11,12. As the 
only source of Salmonella infection is the infected 
human and fecal contamination of drinking water and 
food supplies, the highest percentage of Salmonella 
isolates in this study indicate the necessity of proper 
waste management and infection control practices. 
Over the past two decades, CoNS, the usual skin 
commensals are increasingly being considered 
bloodstream pathogens in select settings. Improper 
methods of blood collection and the presence of long 
standing intravascular catheters are recognized as 
possible modes of spread of BSI by CoNS. In fact, two 
studies11,13 reported CoNS as the most common isolate 
causing BSIs in ICU patients. 
This study showed that prevalence of bloodstream 

infection following data stratification was not 
consistent across all age groups further divided by 
gender. Salmonella was found less prevalent in the 
children (55%) and more frequent in the age groups 
16-30 years (85%) and >60 years (100%). 
Acinetobacter was found less prevalent in age group 
16-30 years (7.5%) and more frequent in the age 
groups 10-<1 years (22.7%) and 1-15 years (15.7%). 
Enterobacter was found less prevalent in the 1-15 
years (1%) and more frequent in the age groups 31-59 
years (100%) and <1 years years (9.7%). E. coli was 
found only few prevalent in the 1-15 (0.5%) and 
higher frequent in the age groups 16-30 years (2.5%). 
Klebsiella was found in <1 years (0.8%). Staph aureus 
was found only 1-15 years (6.3%). CoNS was found 
less prevalent in the 16-30 (2.5%) and more frequent 
in the age groups <1 years years (61%) and 1-15 years 
(21.5%). This finding are consented with previous 
studies Magliano et al14. 
This study shows Salmonella were more frequent in 
male than female which was 51.3% versus 21.9%. All 
others organism were found more frequent in female 
than male. The deference was statistically significant 
(P<0.05).  Kiffer et al15 conducted a study comparable 
to ours, in terms of patient’s population (both males 
and females of any age), number of isolates (35 782), 
and selected age groups. They also found lower 
percentage of E. coli isolation in patients younger than 
13 years or older than 60 years (69.0% and 68.8%) as 
compared to the age group 13–60 years (79.7%)16 ; 
higher difference in E. coli rates of isolation, between 
males and females, in the youngest (27.2%) and the 
oldest (25.8%) age groups with respect to the 13–60 
years age group (8.9%);17  a higher prevalence of E. 
faecalis (16.4%) and P. aeruginosa (14.7%) in males 
older than 60 years, approximately three and six times 
higher, respectively, as compared to females of the 
same age group18. 
In this study found a high percentage of Salmonella 
isolates appeared to be sensitive to ceftriaxone 
(91.3%), meropenem (90.7%) and cotrimoxazole 
(76%) which is consistent with studies carried out in 
Nepal, Pakistan and Bangladesh5,19,20.This might give 
us some hope that in future we can again start using 
these antimicrobials for treatment to Salmonella. This 
finding shows 64% and 54.7% Salmonella Typhi were 
susceptible to amikacin and azithromycin. A study 
from Nepal also reported a low rate of azithromycin 
resistance among tested antibiotics5. 
In this study Acinetobacter were found to be sensitive 
(75.9% and 74.4%) to levofloxacin and vancomycin 

which were consistent with other studies9,11,12,21. 
Enterobacter were susceptible to tetracycline and 
ceftriaxone (78.9%) and (81.8%) which is consistent 
with studies carried out in Nepal, India and 
Pakistan9,19,20.This might give us some hope that in 
future we can again start using these antimicrobials for 
treatment to Enterobacter. 
This study observed sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole and 66.7%% 
to meropenem. Similar findings have been observed 
across Saudi Arabia and China22,23. Klebsiella isolates 
showed sensitivity rate of 100% to azithromycin, 
ceftriaxone, cotrimoxazole and gentamycin. However 
other studies from India, Nepal and Ethiopia showed 
all the isolates of Gram-negative bacteria were 
susceptible to cotrimoxazole and meropenem8,14,24.
In this study, CONS was mostly sensitive to 
vancomycin (93.6%). The sensitivity rates of 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for Coagulase-negative Staphylococcus spp. 
(CoNS) which were consistent with other studies9,21. 
They reported CoNS infections were amenable to 
levofloxacin, gentamicin, and chloramphenicol (90% 
sensitivity). Enterococcus spp. had mixed sensitivities 
toward gentamicin, chloramphenicol, and tetracycline. 
Ampicillin was however totally effective for 
Enterococcus spp. Alpha and beta hemolytic 
Streptococcus spp. were uniformly sensitive to 
penicillin and other beta lactam antibiotics.
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin. 
Ciprofloxacin and gentamycin where other alternatives 
Staphylococcus spp. isolates were highly responsive 
(75% and 66.7%). Similar study Banik et al.8 
staphylococcus spp. were most responsive (100%) to 
the action of teicoplanin, vancomycin, and 
chloramphenicol. Gentamicin and levofloxacin were 
other alternatives responsive (>90%) to gentamicin, 
clindamycin, quinolones, and chloramphenicol besides 
erythromycin and tetracycline. 

Conclusion
In a nutshell, this study reveals that, Salmonella 
species significantly cause blood stream infection in 
males of age group of 16- 30 years whereas all other 
microorganisms are more prevalent among females. 
E.coli species are less frequent among patients 
younger than 13 years and older than 60 years. 
Salmonella species shows highest sensitivity towards 
meropenem and ceftriaxone. Gram positive organisms 
are most sensitive to vancomycin and amikacin.

Acknowledgements
None 

Conflict Of Interest
The authors have no conflicts of interest to disclose.

Financial Disclosure 
The author(s) received no specific funding for this work.

Authors’ contributions
Dr. Nafisa Rashid conceived and designed the study, analyzed the data, 
interpreted the results, and wrote up the draft manuscript. Dr. Ritu Saha 
& Dr. Tarana Jahan contributed to the analysis of the data, interpretation 
of the results and critically reviewing the manuscript. Dr. Md. Mahbubur 
Rahman, Dr.Nasrin Akhter Maya and Dr. Asma Ul Hosna involved in 
the manuscript review and editing. All authors read and approved the 
final manuscript.

Data Availability 
Any inquiries regarding supporting data availability of this study should 
be directed to the corresponding author and are available from the 
corresponding author on reasonable request.

Ethics Approval and Consent to Participate 
Ethical approval for the study was obtained from the Institutional 
Review Board. As this was a prospective study the written informed 
consent was obtained from all study participants. All methods were 
performed in accordance with the relevant guidelines and regulations.

Copyright ©Rashid et al. 2023. Published by Bangladesh Journal of 
Medical Microbiology. This is an open access article and is licensed 
under the Creative Commons Attribution Non Commercial 4.0 
International License (CC BY-NC 4.0). This license permits others to 
distribute, remix, adapt and reproduce or changes in any medium or 
format as long as it will give appropriate credit to the original author(s) 
with the proper citation of the original work as well as the source and 
this is used for noncommercial purposes only. To view a copy of this 
license, please See: https://creativecommons.org/ licenses/by-nc/4.0/ 

How to cite this article: Rashid N, Saha R, Jahan T, Rahman MM, 
Maya NA, Hosna AU. Gender and Age Dependent Bacteriological 
Etiology of Community-Acquired Blood Stream Infection. Bangladesh J 
Med Microbiol, 2023;17(1):3-9

Article Info
Received: 7 August 2022 
Accepted: 24 December 2022
Published: 1 January 2023

References
1. Birru M, Woldemariam M, Manilal A, Aklilu A, Tsalla T, Mitiku 
A, et al. Bacterial profile, antimicrobial susceptibility patterns, and 
associated factors among bloodstream infection suspected patients 
attending Arba Minch General Hospital, Ethiopia. Scientific reports. 
2021;11(1):1-3.
2. Goto M, Al-Hasan MN. Overall burden of bloodstream infection 
and nosocomial bloodstream infection in North America and 
Europe. Clin Microbiol. Infect. 2013;19(6):501–509. 
3. Rhee C, Dantes R, Epstein L, Murphy DJ, Seymour CW, 
Iwashyna et al. CDC prevention epicenter program. Incidence and 
trends of sepsis in US hospitals using clinical vs claims data, 
2009–2014. JAMA 2017;318(13):1241–1249. 
4. Christaki E. & Giamarellos-Bourboulis EJ. The complex 
pathogenesis of bacteremia: From antimicrobial clearance 
mechanisms to the genetic background of the host. 2014; Virulence 
5(1):57–65. 
5. Fleischmann C, Scherag A, Adhikari NK, Hartog CS, Tsaganos T, 
Schlattmann P, et al. Assessment of global incidence and mortality 

of hospital-treated sepsis. Current estimates and limitations. 
American journal of respiratory and critical care medicine. 
2016;193(3):259-72.
6. Fleischmann-Struzek C, Goldfarb DM, Schlattmann P, 
Schlapbach LJ, Reinhart K, Kissoon N. The global burden of 
paediatric and neonatal sepsis: a systematic review. The Lancet 
respiratory medicine. 2018;6(3):223-30.
7.Obeng-Nkrumah N, Labi AK, Addison NO, Labi JE, 
Awuah-Mensah G. Trends in paediatric and adult bloodstream 
infections at a Ghanaian referral hospital: a retrospective study. 
Annals of clinical microbiology and antimicrobials. 2016;15(1):1-0.
8.Banik A, Bhat SH, Kumar A, Palit A, Snehaa K. Bloodstream 
infections and trends of antimicrobial sensitivity patterns at Port 
Blair. J Lab Physicians 2018;10:332-7.
9.CLSI. Performance standards for antimicrobial susceptibility 
testing, Thirtieth ed CLSI supplement M100 Clinical and 
Laboratory Standards Institute, 2020.
10.Ahmed D, Nahid MA, Sami AB, Halim F, Akter N, Sadique T, et 
al. Bacterial etiology of bloodstream infections and antimicrobial 
resistance in Dhaka, Bangladesh, 2005-2014. Antimicrobial 
resistance & infection control. 2017;6(1):1-1.
11.Fleischmann-Struzek C, Goldfarb DM, Schlattmann P, 
Schlapbach LJ, Reinhart K, Kissoon N. The global burden of 
paediatric and neonatal sepsis: a systematic review. The Lancet 
respiratory medicine. 2018;6(3):223-30.
12.Zenebe T, Kannan S, Yilma D, Beyene G. Invasive bacterial 
pathogens and their antibiotic susceptibility patterns in Jimma 
University specialized hospital, Jimma, Southwest Ethiopia. 
Ethiopian journal of health sciences. 2011;21(1):1-8.
13.Simkhada P, Raj SKC, Lamichhane S, Subedi S, Shrestha UT. 
Bacteriological profile and antibiotic susceptibility pattern of blood 
culture isolates from patients visiting tertiary care hospital in 
Kathmandu, Nepal. Global journal of medical research. 
2016;16(1):1-8.
14. Magliano E, Grazioli V, Deflorio L, Leuci AI, Mattina R, 
Romano P, Cocuzza CE. Gender and age-dependent etiology of 
community-acquired urinary tract infections. The Scientific World 

Journal. 2012 Jan 1;2012.
15. Kiffer CRV, Mendes C, Oplustil CP, Sampaio J.L. Antibiotic 
resistance and trend of urinary pathogens in general outpatients 
from a major urban city. International Brazilian Journal of Urology, 
2007;33(no. 1): 42–48. 
16. Foxman B, Barlow R, D’Arcy H, Gillespie B, Sobel JD. Urinary 
tract infection: self-reported incidence and associated costs. Annals 
of Epidemiology 2000;10(no. 8): 509–515.
17.Litwin MS, Saigal CS, Yano EM. Urologic diseases in America 
project: analytical methods and principal findings, Journal of 
Urology 2005;173( no. 3): 933–937 
18.Morbidity statistics from general practice: fourth national study 
1991-1992. Royal College of General Practitioners, Office of 
Population Censuses and Surveys, Department of Health, 
Morbidity. H.M.S.O., London, 1995;366-370.
19.Khadka P, Thapaliya J, Thapa S. Susceptibility pattern of 
Salmonella enterica against commonly prescribed antibiotics, to 
febrile-pediatric cases, in low-income countries. BMC pediatrics. 
2021;21(1):1-8. 
20.Sattar A, Kaleem F, Muhammad S, Iqbal F, Zia MQ, Anwar R. 
Current trends in antimicrobial susceptibility pattern of Salmonella 
Typhi and Paratyphi. Rawal Medical Journal. 2020;45(2):291-4.
21.Vasudeva N, Nirwan PS, Shrivastava P. Bloodstream infections 
and antimicrobial sensitivity patterns in a tertiary care hospital of 
India. Therapeutic advances in infectious disease. 
2016;3(5):119-27.
22.Vasudeva N, Nirwan PS, Shrivastava P. Bloodstream infections 
and antimicrobial sensitivity patterns in a tertiary care hospital of 
India. Therapeutic advances in infectious disease. 
2016;3(5):119-27.
23.Bandy A, Almaeen AH. Pathogenic spectrum of blood stream 
infections and resistance pattern in Gram-negative bacteria from 
Aljouf region of Saudi Arabia. PLOS one. 2020;15(6):e0233704.
24.Tian L, Zhang Z, Sun Z. Antimicrobial resistance trends in 
bloodstream infections at a large teaching hospital in China: a 
20-year surveillance study (1998-2017). Antimicrobial resistance & 
infection control. 2019;8(1):1-8.

Bacteriological Etiology of Community-Acquired BSI Rashid et al

6

Gender 
All

Male 
Female 

All
Male 

Female 
All

Male 
Female 

All
Male 

Female 
All

Male 
Female 

All
Male 

Female 
All

Male 
Female 

All
Male 

Female 

<1 yrs
238
35
203

4(1.4%)
0(0.0%)
4(2.0%)

54(22.7%)
0(0.0%)

54(26.6%)
23(9.7%)
0(0.0%)

23(11.3%
7(2.9%)
0(0.0%)
7(3.4%)
2(0.8%)
0(0.0%)
2(1%)

0(0.0%)
0(0.0%)
0(0.0%)

147(61.8%
34(97.1%

113(55.7%)

1 -15 yrs
191
96
95

105(55.0%)
58(60.4%)
47(49.5%)
30(15.7%)
17(14.6%)
16(16.8%)
2(1.0%)
1(1.0%)
1(1.1%)
1(0.5%)
0(0.0%)
(1.1%)
0(0.0%)
0(0.0%)
0(0.0%)
12(6.3%)
6(6.3%)
6(6.3%)

41(21.5%)
17(17.7%)
24(25.3%)

16 -30 yrs 
40
19
21

34(85.0%)
19(100.0%)
15(71.4%)
3(7.5%)
0(0.0%)
3(14.3%)
1(2.5%)
0(0.0%)
1(4.8%)
1(2.5%)
0(0.0%)
1(4.8%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
1(2.5%)
0(0.0%)
1(4.8%)

31 -59 yrs 
7
0
7

0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
7(100.0)
0(0.0%)
7(100%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)

≥60 yrs
7
0
7

7(100.0%)
0(0.0%)

7(100.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)

Table 3: Distribution of bacteria isolated from blood sample according to age and gender (n=483)

Organism  

Salmonella

Acinetobacter

Enterobacter

E. coli

Klebsiella

Staph. aureus

CoNS

Salmonella (n=150)
89(59.3%)
82(54.7%)
137(91.3%)
97(64.7%)
114(76%)
77(51.3%)
14(9.3%)
25(16.7%)
136(90.7%)
76(50.7%)
85(56.7%)

0(00)
77(51.3%)
81(51.4%)

Acinetobacter (n=87)
13(14.9%)

6(6.9%)
57(65.5%)
50(57.5%)
45(51.7%)
37(42.5%)
13(14.9%)
65(74.4%)
10(11.5%)
35(40.2%)

0(00)
66(75.9%)
28(32.3%)

0(00)

Enterobacter (n=33)
15(45.5%)
21(63.6%)
23(69.7%)
17(51.5%)
9(27.3%)
10(30.3%)

1(3%)
15(45.5%)
21(63.6%)
10(30.3%)
8(24.2%)
0(00%)

16(48.5%)
27(81.8%)

E. coli (n=9)
1(11.1%)
1(11.1%)
1(11.1%)
8(88.9%)
7(77.7%)
1(11.1%)

0(00)
0(00)

6(66.7%)
2(22.2%)

0(00)
5(55.6%)
5(55.6%)
4(44.4%)

Klebsiella (n=2)
0(00)
2(100)

2(100%)
0(00)

2(100%)
2(100%)

0(00)
0(00)
0(00)
0(00)
0(00)
0(00)

1(50%)
0(00)

Table 4: Drug‑sensitivity Profiles of Gram‑negative Isolates
Antibiotic 
Amikacin 
Azithromycin 
Ceftriaxone 
Ciprofloxacin 
Cotrimoxazole
Gentamycin
Imipenem 
Levofloxacin
Meropenem 
Ampicillin 
Doxycycline
Vancomycin 
Chloramphenicol
Tetracycline
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Introduction
Blood stream infections caused by bacteria range from 
self-limiting to life-threatening. Microbial invasion of 
the bloodstream can have very serious immediate 

consequences such as shock, multiple organ failures, 
and disseminated intravascular coagulopathies. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance, and paucity of good 
diagnostic facilities are the major factors connected to 
the surge in BSI associated morbidity and mortality1.
Previous studies revealed that the number of cases of 
BSI are increasing worldwide2,3 .Blood stream 
infection caused by bacteria are among the main 
causes of mortality and morbidity across the globe,1 

particularly, the mortality range from 4 to 41.5% 
depending on the severity, age and gender4. Besides, 
high incidence rates of BSI were seen during advanced 
age due to weak immuno-competency, most often 
clubbed with some co-morbid conditions1. 
Many bacteria such as Staphylococcus aureus, alpha- 
hemolytic Streptococci, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, and 
Salmonella Typhi and Acinetobacter species have been 
reported as a cause of bacteremia with variation in 
distribution from place to place. As an example, 
Salmonella enterica is a frequently isolated pathogen 
from blood samples in both African and Asian regions, 
however their serotypes differ substantially. 
Salmonella Paratyphi is the predominant organism in 
the Salmonella group in Africa whereas Salmonella 
Typhi is the most frequently isolated organism in Asia. 
Besides their isolation rate and their antibiotic 
susceptibility pattern varies substantially1.
Depending on the age, the severity of infection, other 
risk factors and the mortality rate for BSI varies 
between 4.0 and 41.5%. Globally, bloodstream 
infection affects about  30 million people leading to 6 
million deaths5 with 3 million newborns and 1.2 
million children suffering from sepsis annually6. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance and paucity of good 
diagnostic facilities are connected to the surge in BSI 
associated morbidity and mortality7.
Increasing antimicrobial resistance is a worldwide 
concern. It is a serious challenge for health care 
professionals in prescribing suitable antimicrobial 
therapy as many bacterial pathogens have developed 
resistance to most of the antibiotics. Early diagnosis 
plays a crucial role in managing BSI, and hence, 
prompt detection of such infections is a critical 
function of clinical microbiology laboratories. Blood 
culture is a vital tool for the detection of BSI and 
remains the gold standard for bacteremia detection. 
Empiric antimicrobial therapy is based on knowledge 
of the microbial profile and their antimicrobial 
sensitivity patterns, clinical and epidemiological data. 
Irrational use of drugs has led to an increase of 
multidrug-resistant bugs and thus worsened the 
condition8.
In most of the cases, antimicrobial therapy is initiated 
empirically before the results of blood culture are 
available. Selection of right antibiotic for empiric 
therapy is of utmost importance. Continuous 
monitoring trends in the microbiology of BSI  

pathogens and their antibiotic susceptibility patterns 
are therefore important to guide empiric antibiotic 
treatment strategies and infection control programs. 
Therefore, the purpose of the presents study was to 
determine the gender and age dependent etiology of 
community acquired blood stream infection.

Methodology
Study Settings & Population: This was a 
retrospective observational analysis a total of 3018 
samples from clinically suspected cases of blood 
stream infection were collected at Ad din Medical 
College and Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from 
inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology 
laboratory. 
Blood Culture Procedure: About 10 ml of venous 
blood for adults and 2-3 ml for children was collected 
aseptically using 70.0% alcohol and 2.0% tincture 
iodine and transferred in to automated blood culture 
bottles. The BD BACTEC FX40 automated blood 
culture method was used. In case of a positive growth, 
the BD BACTEC FX40 automatically gives an alert. 
Blood culture bottles were with no alert signal of 
bacterial growth after recommended days of 
incubation is considered culture negative. The positive 
bottles were sub cultured on MacConkey’s agar, blood 
agar and chocolate agar media. The chocolate agar 
plates were incubated inside a candle jar to provide 5.0 
to 10.0% CO2, whereas the other two agar plates 
(blood agar and MacConkey’s agar) were incubated 
aerobically for 18 to 24 h at 37oC.
Isolation and Identification of Bacteria: Isolates 
were further processed according to standard operating 
procedure (SOP) of the laboratory for its complete 
identification. Pure cultures of bacterial isolates were 
subsequently subjected to species identification and 
confirmation. Gram positive isolates were identified 
using catalase and coagulase tests. Isolates of members 
of Enterobacteriaceae family were identified 
biochemically by means of a series of tests: catalase, 
indole, citrate, urease, H2S production and triple-sugar 
iron. Non lactose fermenting Gram negative bacteria 
were identified by indole, triple-sugar iron, urease, 
oxidase and catalase tests. 
Procedure of Antimicrobial susceptibility tests: 
Antimicrobial susceptibility tests were performed by 
using the Kirby-Bauer disc diffusion method and 
susceptibility patterns were determined following 
CLSI guidelines9. Diameters of the zone of inhibition 

were measured to the nearest millimeter and 
categorized as sensitive, intermediate and resistant 
according to CLSI guidelines9. Isolates were classified 
as either susceptible or resistant to an antibiotic and all 
the isolates with inter-mediate resistance were 
classified as resistant. Culture media and antibiotic 
discs used in the study were obtained from Oxoid Ltd., 
UK. Quality control for media was done by randomly 
taking the prepared culture media and incubating 
overnight to see for any growth. In this study 
multi-drug resistance (MDR) was defined as 
simultaneous resistance to more than two antimicrobial 
agents. Isolates of Staphylococcus aureus were further 
tested for methicillin resistance according to the CLSI 
guidelines by using cefoxitin disc.
Statistical Analysis: Statistical analysis was 
performed by Windows based software named as 
Statistical Package for Social Science (SPSS), versions 
22.0 (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.). Continuous data were 
expressed as mean, standard deviation, minimum and 
maximum. Categorical data were summarized in terms 
of frequency counts and percentages. Chi-square test 
was used for comparison of categorical variables and 
Student t test was applied for continuous variables. 
Every efforts were made to obtain missing data. A 
two-sided P value of less than 0.05 was considered to 
indicate statistical significance. Differences between 
case and control were tested.
Ethical Consideration: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration) and also with the ethical guidelines of the 
Institutional research ethics. Formal ethics approval 
was granted by the local IRB. As this was a 
retrospective study, no consent form is needed to 
perform the study. 

Results
This study shows 150 (31.1%) were males and 333 
(68.9%) were females. From 483 isolates recovered 
from patients, the spectrum of microbes included 201 
(41.6%) Gram-positive cocci (GPC) and 282 (58.4%) 
Gram-negative bacilli (GNB). Salmonella was the 
most frequently Gram-negative isolated blood borne 
bacterial pathogen in this study accounting for 31.1% 
of the total isolates. CoNS was the most Gram-positive 
isolated blood borne bacterial pathogen according to 
39.1% (Table 1).

Gram negative bacteria were isolated from male and 

female which was 92 (61.3%) and 189 (56.7%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001). 
Salmonella species were the most commonly isolated 
from the specimens which was 77 (51.3%) and 73 
(21.9%) isolates in male and female respectively. 
Gram positive bacteria were isolated from male and 
female which was 51(34.0%) and 144(43.2%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001) (Table 
2).

 

 

Salmonella was found less prevalent in the children 
(55%) and more frequent in the age groups 16-30 
years (85%) and >60 years (100%). Acinetobacter was 
found less prevalent in age group 16-30 years (7.5%) 
and more frequent in the age groups <1 years (22.7%) 
and 1-15 years (15.7). Enterobacter was found less 
prevalent in the 1-15 years (1%) and more frequent in 
the age groups 31-59 years (100%) and <1 years 
(9.7%). E. coli were found only few prevalent in the 
1-15 (.5%) and higher frequent in the age groups 16-30 
years (2.5%). Klebsiella was found in less than 1 year 
(0.8%). Staphylococcus aureus was found only 1-15 
years (6.3%). CoNS was found less prevalent in the 
16-30 (2.5%) and more frequent in the age groups less 

than 1 year (61.0%) and 1 to 15 years (21.5%) (Table 
3). 
Salmonella isolates appeared to be sensitive to 
ceftriaxone (91.3%), meropenem (90.7%) and 
cotrimoxazole (76%).  Acinetobacter were found to be 
sensitive (74.4% and 75.9%) to levofloxacin and 
vancomycin. Sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole. Sensitivity 
rates of vancomycin was 93.6% and ciprofloxacin, 

gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus spp. (CoNS). 
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin 
(Table 4).

Sensitivity rates of vancomycin was 93.6% and 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for coagulase-negative Staphylococcus spp. 

(CoNS). Staphylococcus spp. were most sensitive 
(91.7%) to the action of vancomycin and (83.3%) to 
amikacin (Table 5).

Discussion
Bacterial or fungal bloodstream infections are common 
among adults and children. This study reveals the 
importance of bloodstream infections in the different 
age and gender of patients. 
In this study, Salmonella (31.1%) was the predominant 
gram-negative bacteria followed by Acinetobacter 
(18%), Enterobacter (6.8%), E. coli (1.9%) and 
Klebsiella spp. (0.4%) and S. aureus. CoNS (39.1%) 
(Table-1) was predominant gram-positive bacteria.  
Several studies from Bangladesh have identified S. 
Typhi as a common cause of bloodstream infection in 
this region and reported Salmonella species to be 
responsible for almost half of the disease burden 
associated with BSI in Dhaka10. More or less similar 
observations have been seen in cases of bacteremia in 
different countries, though the proportion and 
prevalence of the bacterial agents varied11,12. As the 
only source of Salmonella infection is the infected 
human and fecal contamination of drinking water and 
food supplies, the highest percentage of Salmonella 
isolates in this study indicate the necessity of proper 
waste management and infection control practices. 
Over the past two decades, CoNS, the usual skin 
commensals are increasingly being considered 
bloodstream pathogens in select settings. Improper 
methods of blood collection and the presence of long 
standing intravascular catheters are recognized as 
possible modes of spread of BSI by CoNS. In fact, two 
studies11,13 reported CoNS as the most common isolate 
causing BSIs in ICU patients. 
This study showed that prevalence of bloodstream 

infection following data stratification was not 
consistent across all age groups further divided by 
gender. Salmonella was found less prevalent in the 
children (55%) and more frequent in the age groups 
16-30 years (85%) and >60 years (100%). 
Acinetobacter was found less prevalent in age group 
16-30 years (7.5%) and more frequent in the age 
groups 10-<1 years (22.7%) and 1-15 years (15.7%). 
Enterobacter was found less prevalent in the 1-15 
years (1%) and more frequent in the age groups 31-59 
years (100%) and <1 years years (9.7%). E. coli was 
found only few prevalent in the 1-15 (0.5%) and 
higher frequent in the age groups 16-30 years (2.5%). 
Klebsiella was found in <1 years (0.8%). Staph aureus 
was found only 1-15 years (6.3%). CoNS was found 
less prevalent in the 16-30 (2.5%) and more frequent 
in the age groups <1 years years (61%) and 1-15 years 
(21.5%). This finding are consented with previous 
studies Magliano et al14. 
This study shows Salmonella were more frequent in 
male than female which was 51.3% versus 21.9%. All 
others organism were found more frequent in female 
than male. The deference was statistically significant 
(P<0.05).  Kiffer et al15 conducted a study comparable 
to ours, in terms of patient’s population (both males 
and females of any age), number of isolates (35 782), 
and selected age groups. They also found lower 
percentage of E. coli isolation in patients younger than 
13 years or older than 60 years (69.0% and 68.8%) as 
compared to the age group 13–60 years (79.7%)16 ; 
higher difference in E. coli rates of isolation, between 
males and females, in the youngest (27.2%) and the 
oldest (25.8%) age groups with respect to the 13–60 
years age group (8.9%);17  a higher prevalence of E. 
faecalis (16.4%) and P. aeruginosa (14.7%) in males 
older than 60 years, approximately three and six times 
higher, respectively, as compared to females of the 
same age group18. 
In this study found a high percentage of Salmonella 
isolates appeared to be sensitive to ceftriaxone 
(91.3%), meropenem (90.7%) and cotrimoxazole 
(76%) which is consistent with studies carried out in 
Nepal, Pakistan and Bangladesh5,19,20.This might give 
us some hope that in future we can again start using 
these antimicrobials for treatment to Salmonella. This 
finding shows 64% and 54.7% Salmonella Typhi were 
susceptible to amikacin and azithromycin. A study 
from Nepal also reported a low rate of azithromycin 
resistance among tested antibiotics5. 
In this study Acinetobacter were found to be sensitive 
(75.9% and 74.4%) to levofloxacin and vancomycin 

which were consistent with other studies9,11,12,21. 
Enterobacter were susceptible to tetracycline and 
ceftriaxone (78.9%) and (81.8%) which is consistent 
with studies carried out in Nepal, India and 
Pakistan9,19,20.This might give us some hope that in 
future we can again start using these antimicrobials for 
treatment to Enterobacter. 
This study observed sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole and 66.7%% 
to meropenem. Similar findings have been observed 
across Saudi Arabia and China22,23. Klebsiella isolates 
showed sensitivity rate of 100% to azithromycin, 
ceftriaxone, cotrimoxazole and gentamycin. However 
other studies from India, Nepal and Ethiopia showed 
all the isolates of Gram-negative bacteria were 
susceptible to cotrimoxazole and meropenem8,14,24.
In this study, CONS was mostly sensitive to 
vancomycin (93.6%). The sensitivity rates of 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for Coagulase-negative Staphylococcus spp. 
(CoNS) which were consistent with other studies9,21. 
They reported CoNS infections were amenable to 
levofloxacin, gentamicin, and chloramphenicol (90% 
sensitivity). Enterococcus spp. had mixed sensitivities 
toward gentamicin, chloramphenicol, and tetracycline. 
Ampicillin was however totally effective for 
Enterococcus spp. Alpha and beta hemolytic 
Streptococcus spp. were uniformly sensitive to 
penicillin and other beta lactam antibiotics.
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin. 
Ciprofloxacin and gentamycin where other alternatives 
Staphylococcus spp. isolates were highly responsive 
(75% and 66.7%). Similar study Banik et al.8 
staphylococcus spp. were most responsive (100%) to 
the action of teicoplanin, vancomycin, and 
chloramphenicol. Gentamicin and levofloxacin were 
other alternatives responsive (>90%) to gentamicin, 
clindamycin, quinolones, and chloramphenicol besides 
erythromycin and tetracycline. 

Conclusion
In a nutshell, this study reveals that, Salmonella 
species significantly cause blood stream infection in 
males of age group of 16- 30 years whereas all other 
microorganisms are more prevalent among females. 
E.coli species are less frequent among patients 
younger than 13 years and older than 60 years. 
Salmonella species shows highest sensitivity towards 
meropenem and ceftriaxone. Gram positive organisms 
are most sensitive to vancomycin and amikacin.
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CoNS (n=189)
164(86.7%)
49(25.9%)
105(55.6%)
165(87.3%)
119(63%)

165(87.3%)
48(25.4%)
165(87.3%)
37(19.6%)
110(58.2%)
96(50.8%)
171(93.6%)
92(48.7%)
97(51.3%)

Staph. aureus (n=12)
10(83.3%)
0(0.0%)
0(0.0%)
9(75%)
0(0.0%)
8(66.7%)
7(58.3%)
0(0.0%)
0(0.0%)
6(50.0%)
5(41.7%)
11(91.7%)
0(0.0%)
0(0.0%)

Table 5: Drug‑sensitivity profile of Gram‑positive isolates
Antibiotic 
Amikacin 
Azithromycin 
Ceftriaxone 
Ciprofloxacin 
Cotrimoxazole
Gentamycin
Imipenem 
Levofloxacin
Meropenem 
Ampicillin 
Doxycycline
Vancomycin 
Chloramphenicol
Tetracycline
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Introduction
Blood stream infections caused by bacteria range from 
self-limiting to life-threatening. Microbial invasion of 
the bloodstream can have very serious immediate 

consequences such as shock, multiple organ failures, 
and disseminated intravascular coagulopathies. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance, and paucity of good 
diagnostic facilities are the major factors connected to 
the surge in BSI associated morbidity and mortality1.
Previous studies revealed that the number of cases of 
BSI are increasing worldwide2,3 .Blood stream 
infection caused by bacteria are among the main 
causes of mortality and morbidity across the globe,1 

particularly, the mortality range from 4 to 41.5% 
depending on the severity, age and gender4. Besides, 
high incidence rates of BSI were seen during advanced 
age due to weak immuno-competency, most often 
clubbed with some co-morbid conditions1. 
Many bacteria such as Staphylococcus aureus, alpha- 
hemolytic Streptococci, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, and 
Salmonella Typhi and Acinetobacter species have been 
reported as a cause of bacteremia with variation in 
distribution from place to place. As an example, 
Salmonella enterica is a frequently isolated pathogen 
from blood samples in both African and Asian regions, 
however their serotypes differ substantially. 
Salmonella Paratyphi is the predominant organism in 
the Salmonella group in Africa whereas Salmonella 
Typhi is the most frequently isolated organism in Asia. 
Besides their isolation rate and their antibiotic 
susceptibility pattern varies substantially1.
Depending on the age, the severity of infection, other 
risk factors and the mortality rate for BSI varies 
between 4.0 and 41.5%. Globally, bloodstream 
infection affects about  30 million people leading to 6 
million deaths5 with 3 million newborns and 1.2 
million children suffering from sepsis annually6. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance and paucity of good 
diagnostic facilities are connected to the surge in BSI 
associated morbidity and mortality7.
Increasing antimicrobial resistance is a worldwide 
concern. It is a serious challenge for health care 
professionals in prescribing suitable antimicrobial 
therapy as many bacterial pathogens have developed 
resistance to most of the antibiotics. Early diagnosis 
plays a crucial role in managing BSI, and hence, 
prompt detection of such infections is a critical 
function of clinical microbiology laboratories. Blood 
culture is a vital tool for the detection of BSI and 
remains the gold standard for bacteremia detection. 
Empiric antimicrobial therapy is based on knowledge 
of the microbial profile and their antimicrobial 
sensitivity patterns, clinical and epidemiological data. 
Irrational use of drugs has led to an increase of 
multidrug-resistant bugs and thus worsened the 
condition8.
In most of the cases, antimicrobial therapy is initiated 
empirically before the results of blood culture are 
available. Selection of right antibiotic for empiric 
therapy is of utmost importance. Continuous 
monitoring trends in the microbiology of BSI  

pathogens and their antibiotic susceptibility patterns 
are therefore important to guide empiric antibiotic 
treatment strategies and infection control programs. 
Therefore, the purpose of the presents study was to 
determine the gender and age dependent etiology of 
community acquired blood stream infection.

Methodology
Study Settings & Population: This was a 
retrospective observational analysis a total of 3018 
samples from clinically suspected cases of blood 
stream infection were collected at Ad din Medical 
College and Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from 
inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology 
laboratory. 
Blood Culture Procedure: About 10 ml of venous 
blood for adults and 2-3 ml for children was collected 
aseptically using 70.0% alcohol and 2.0% tincture 
iodine and transferred in to automated blood culture 
bottles. The BD BACTEC FX40 automated blood 
culture method was used. In case of a positive growth, 
the BD BACTEC FX40 automatically gives an alert. 
Blood culture bottles were with no alert signal of 
bacterial growth after recommended days of 
incubation is considered culture negative. The positive 
bottles were sub cultured on MacConkey’s agar, blood 
agar and chocolate agar media. The chocolate agar 
plates were incubated inside a candle jar to provide 5.0 
to 10.0% CO2, whereas the other two agar plates 
(blood agar and MacConkey’s agar) were incubated 
aerobically for 18 to 24 h at 37oC.
Isolation and Identification of Bacteria: Isolates 
were further processed according to standard operating 
procedure (SOP) of the laboratory for its complete 
identification. Pure cultures of bacterial isolates were 
subsequently subjected to species identification and 
confirmation. Gram positive isolates were identified 
using catalase and coagulase tests. Isolates of members 
of Enterobacteriaceae family were identified 
biochemically by means of a series of tests: catalase, 
indole, citrate, urease, H2S production and triple-sugar 
iron. Non lactose fermenting Gram negative bacteria 
were identified by indole, triple-sugar iron, urease, 
oxidase and catalase tests. 
Procedure of Antimicrobial susceptibility tests: 
Antimicrobial susceptibility tests were performed by 
using the Kirby-Bauer disc diffusion method and 
susceptibility patterns were determined following 
CLSI guidelines9. Diameters of the zone of inhibition 

were measured to the nearest millimeter and 
categorized as sensitive, intermediate and resistant 
according to CLSI guidelines9. Isolates were classified 
as either susceptible or resistant to an antibiotic and all 
the isolates with inter-mediate resistance were 
classified as resistant. Culture media and antibiotic 
discs used in the study were obtained from Oxoid Ltd., 
UK. Quality control for media was done by randomly 
taking the prepared culture media and incubating 
overnight to see for any growth. In this study 
multi-drug resistance (MDR) was defined as 
simultaneous resistance to more than two antimicrobial 
agents. Isolates of Staphylococcus aureus were further 
tested for methicillin resistance according to the CLSI 
guidelines by using cefoxitin disc.
Statistical Analysis: Statistical analysis was 
performed by Windows based software named as 
Statistical Package for Social Science (SPSS), versions 
22.0 (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.). Continuous data were 
expressed as mean, standard deviation, minimum and 
maximum. Categorical data were summarized in terms 
of frequency counts and percentages. Chi-square test 
was used for comparison of categorical variables and 
Student t test was applied for continuous variables. 
Every efforts were made to obtain missing data. A 
two-sided P value of less than 0.05 was considered to 
indicate statistical significance. Differences between 
case and control were tested.
Ethical Consideration: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration) and also with the ethical guidelines of the 
Institutional research ethics. Formal ethics approval 
was granted by the local IRB. As this was a 
retrospective study, no consent form is needed to 
perform the study. 

Results
This study shows 150 (31.1%) were males and 333 
(68.9%) were females. From 483 isolates recovered 
from patients, the spectrum of microbes included 201 
(41.6%) Gram-positive cocci (GPC) and 282 (58.4%) 
Gram-negative bacilli (GNB). Salmonella was the 
most frequently Gram-negative isolated blood borne 
bacterial pathogen in this study accounting for 31.1% 
of the total isolates. CoNS was the most Gram-positive 
isolated blood borne bacterial pathogen according to 
39.1% (Table 1).

Gram negative bacteria were isolated from male and 

female which was 92 (61.3%) and 189 (56.7%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001). 
Salmonella species were the most commonly isolated 
from the specimens which was 77 (51.3%) and 73 
(21.9%) isolates in male and female respectively. 
Gram positive bacteria were isolated from male and 
female which was 51(34.0%) and 144(43.2%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001) (Table 
2).

 

 

Salmonella was found less prevalent in the children 
(55%) and more frequent in the age groups 16-30 
years (85%) and >60 years (100%). Acinetobacter was 
found less prevalent in age group 16-30 years (7.5%) 
and more frequent in the age groups <1 years (22.7%) 
and 1-15 years (15.7). Enterobacter was found less 
prevalent in the 1-15 years (1%) and more frequent in 
the age groups 31-59 years (100%) and <1 years 
(9.7%). E. coli were found only few prevalent in the 
1-15 (.5%) and higher frequent in the age groups 16-30 
years (2.5%). Klebsiella was found in less than 1 year 
(0.8%). Staphylococcus aureus was found only 1-15 
years (6.3%). CoNS was found less prevalent in the 
16-30 (2.5%) and more frequent in the age groups less 

than 1 year (61.0%) and 1 to 15 years (21.5%) (Table 
3). 
Salmonella isolates appeared to be sensitive to 
ceftriaxone (91.3%), meropenem (90.7%) and 
cotrimoxazole (76%).  Acinetobacter were found to be 
sensitive (74.4% and 75.9%) to levofloxacin and 
vancomycin. Sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole. Sensitivity 
rates of vancomycin was 93.6% and ciprofloxacin, 

gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus spp. (CoNS). 
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin 
(Table 4).

Sensitivity rates of vancomycin was 93.6% and 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for coagulase-negative Staphylococcus spp. 

(CoNS). Staphylococcus spp. were most sensitive 
(91.7%) to the action of vancomycin and (83.3%) to 
amikacin (Table 5).

Discussion
Bacterial or fungal bloodstream infections are common 
among adults and children. This study reveals the 
importance of bloodstream infections in the different 
age and gender of patients. 
In this study, Salmonella (31.1%) was the predominant 
gram-negative bacteria followed by Acinetobacter 
(18%), Enterobacter (6.8%), E. coli (1.9%) and 
Klebsiella spp. (0.4%) and S. aureus. CoNS (39.1%) 
(Table-1) was predominant gram-positive bacteria.  
Several studies from Bangladesh have identified S. 
Typhi as a common cause of bloodstream infection in 
this region and reported Salmonella species to be 
responsible for almost half of the disease burden 
associated with BSI in Dhaka10. More or less similar 
observations have been seen in cases of bacteremia in 
different countries, though the proportion and 
prevalence of the bacterial agents varied11,12. As the 
only source of Salmonella infection is the infected 
human and fecal contamination of drinking water and 
food supplies, the highest percentage of Salmonella 
isolates in this study indicate the necessity of proper 
waste management and infection control practices. 
Over the past two decades, CoNS, the usual skin 
commensals are increasingly being considered 
bloodstream pathogens in select settings. Improper 
methods of blood collection and the presence of long 
standing intravascular catheters are recognized as 
possible modes of spread of BSI by CoNS. In fact, two 
studies11,13 reported CoNS as the most common isolate 
causing BSIs in ICU patients. 
This study showed that prevalence of bloodstream 

infection following data stratification was not 
consistent across all age groups further divided by 
gender. Salmonella was found less prevalent in the 
children (55%) and more frequent in the age groups 
16-30 years (85%) and >60 years (100%). 
Acinetobacter was found less prevalent in age group 
16-30 years (7.5%) and more frequent in the age 
groups 10-<1 years (22.7%) and 1-15 years (15.7%). 
Enterobacter was found less prevalent in the 1-15 
years (1%) and more frequent in the age groups 31-59 
years (100%) and <1 years years (9.7%). E. coli was 
found only few prevalent in the 1-15 (0.5%) and 
higher frequent in the age groups 16-30 years (2.5%). 
Klebsiella was found in <1 years (0.8%). Staph aureus 
was found only 1-15 years (6.3%). CoNS was found 
less prevalent in the 16-30 (2.5%) and more frequent 
in the age groups <1 years years (61%) and 1-15 years 
(21.5%). This finding are consented with previous 
studies Magliano et al14. 
This study shows Salmonella were more frequent in 
male than female which was 51.3% versus 21.9%. All 
others organism were found more frequent in female 
than male. The deference was statistically significant 
(P<0.05).  Kiffer et al15 conducted a study comparable 
to ours, in terms of patient’s population (both males 
and females of any age), number of isolates (35 782), 
and selected age groups. They also found lower 
percentage of E. coli isolation in patients younger than 
13 years or older than 60 years (69.0% and 68.8%) as 
compared to the age group 13–60 years (79.7%)16 ; 
higher difference in E. coli rates of isolation, between 
males and females, in the youngest (27.2%) and the 
oldest (25.8%) age groups with respect to the 13–60 
years age group (8.9%);17  a higher prevalence of E. 
faecalis (16.4%) and P. aeruginosa (14.7%) in males 
older than 60 years, approximately three and six times 
higher, respectively, as compared to females of the 
same age group18. 
In this study found a high percentage of Salmonella 
isolates appeared to be sensitive to ceftriaxone 
(91.3%), meropenem (90.7%) and cotrimoxazole 
(76%) which is consistent with studies carried out in 
Nepal, Pakistan and Bangladesh5,19,20.This might give 
us some hope that in future we can again start using 
these antimicrobials for treatment to Salmonella. This 
finding shows 64% and 54.7% Salmonella Typhi were 
susceptible to amikacin and azithromycin. A study 
from Nepal also reported a low rate of azithromycin 
resistance among tested antibiotics5. 
In this study Acinetobacter were found to be sensitive 
(75.9% and 74.4%) to levofloxacin and vancomycin 

which were consistent with other studies9,11,12,21. 
Enterobacter were susceptible to tetracycline and 
ceftriaxone (78.9%) and (81.8%) which is consistent 
with studies carried out in Nepal, India and 
Pakistan9,19,20.This might give us some hope that in 
future we can again start using these antimicrobials for 
treatment to Enterobacter. 
This study observed sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole and 66.7%% 
to meropenem. Similar findings have been observed 
across Saudi Arabia and China22,23. Klebsiella isolates 
showed sensitivity rate of 100% to azithromycin, 
ceftriaxone, cotrimoxazole and gentamycin. However 
other studies from India, Nepal and Ethiopia showed 
all the isolates of Gram-negative bacteria were 
susceptible to cotrimoxazole and meropenem8,14,24.
In this study, CONS was mostly sensitive to 
vancomycin (93.6%). The sensitivity rates of 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for Coagulase-negative Staphylococcus spp. 
(CoNS) which were consistent with other studies9,21. 
They reported CoNS infections were amenable to 
levofloxacin, gentamicin, and chloramphenicol (90% 
sensitivity). Enterococcus spp. had mixed sensitivities 
toward gentamicin, chloramphenicol, and tetracycline. 
Ampicillin was however totally effective for 
Enterococcus spp. Alpha and beta hemolytic 
Streptococcus spp. were uniformly sensitive to 
penicillin and other beta lactam antibiotics.
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin. 
Ciprofloxacin and gentamycin where other alternatives 
Staphylococcus spp. isolates were highly responsive 
(75% and 66.7%). Similar study Banik et al.8 
staphylococcus spp. were most responsive (100%) to 
the action of teicoplanin, vancomycin, and 
chloramphenicol. Gentamicin and levofloxacin were 
other alternatives responsive (>90%) to gentamicin, 
clindamycin, quinolones, and chloramphenicol besides 
erythromycin and tetracycline. 

Conclusion
In a nutshell, this study reveals that, Salmonella 
species significantly cause blood stream infection in 
males of age group of 16- 30 years whereas all other 
microorganisms are more prevalent among females. 
E.coli species are less frequent among patients 
younger than 13 years and older than 60 years. 
Salmonella species shows highest sensitivity towards 
meropenem and ceftriaxone. Gram positive organisms 
are most sensitive to vancomycin and amikacin.
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Introduction
Blood stream infections caused by bacteria range from 
self-limiting to life-threatening. Microbial invasion of 
the bloodstream can have very serious immediate 

consequences such as shock, multiple organ failures, 
and disseminated intravascular coagulopathies. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance, and paucity of good 
diagnostic facilities are the major factors connected to 
the surge in BSI associated morbidity and mortality1.
Previous studies revealed that the number of cases of 
BSI are increasing worldwide2,3 .Blood stream 
infection caused by bacteria are among the main 
causes of mortality and morbidity across the globe,1 

particularly, the mortality range from 4 to 41.5% 
depending on the severity, age and gender4. Besides, 
high incidence rates of BSI were seen during advanced 
age due to weak immuno-competency, most often 
clubbed with some co-morbid conditions1. 
Many bacteria such as Staphylococcus aureus, alpha- 
hemolytic Streptococci, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, and 
Salmonella Typhi and Acinetobacter species have been 
reported as a cause of bacteremia with variation in 
distribution from place to place. As an example, 
Salmonella enterica is a frequently isolated pathogen 
from blood samples in both African and Asian regions, 
however their serotypes differ substantially. 
Salmonella Paratyphi is the predominant organism in 
the Salmonella group in Africa whereas Salmonella 
Typhi is the most frequently isolated organism in Asia. 
Besides their isolation rate and their antibiotic 
susceptibility pattern varies substantially1.
Depending on the age, the severity of infection, other 
risk factors and the mortality rate for BSI varies 
between 4.0 and 41.5%. Globally, bloodstream 
infection affects about  30 million people leading to 6 
million deaths5 with 3 million newborns and 1.2 
million children suffering from sepsis annually6. 
Changing patterns of epidemiology, lack of proper 
antimicrobial guidelines in the locality, the emergence 
of antimicrobial resistance and paucity of good 
diagnostic facilities are connected to the surge in BSI 
associated morbidity and mortality7.
Increasing antimicrobial resistance is a worldwide 
concern. It is a serious challenge for health care 
professionals in prescribing suitable antimicrobial 
therapy as many bacterial pathogens have developed 
resistance to most of the antibiotics. Early diagnosis 
plays a crucial role in managing BSI, and hence, 
prompt detection of such infections is a critical 
function of clinical microbiology laboratories. Blood 
culture is a vital tool for the detection of BSI and 
remains the gold standard for bacteremia detection. 
Empiric antimicrobial therapy is based on knowledge 
of the microbial profile and their antimicrobial 
sensitivity patterns, clinical and epidemiological data. 
Irrational use of drugs has led to an increase of 
multidrug-resistant bugs and thus worsened the 
condition8.
In most of the cases, antimicrobial therapy is initiated 
empirically before the results of blood culture are 
available. Selection of right antibiotic for empiric 
therapy is of utmost importance. Continuous 
monitoring trends in the microbiology of BSI  

pathogens and their antibiotic susceptibility patterns 
are therefore important to guide empiric antibiotic 
treatment strategies and infection control programs. 
Therefore, the purpose of the presents study was to 
determine the gender and age dependent etiology of 
community acquired blood stream infection.

Methodology
Study Settings & Population: This was a 
retrospective observational analysis a total of 3018 
samples from clinically suspected cases of blood 
stream infection were collected at Ad din Medical 
College and Hospital, Dhaka from January 2018 to 
September 2018. All the samples were collected from 
inpatient’s and outpatient’s department of our hospital 
during the study period and processed in Microbiology 
laboratory. 
Blood Culture Procedure: About 10 ml of venous 
blood for adults and 2-3 ml for children was collected 
aseptically using 70.0% alcohol and 2.0% tincture 
iodine and transferred in to automated blood culture 
bottles. The BD BACTEC FX40 automated blood 
culture method was used. In case of a positive growth, 
the BD BACTEC FX40 automatically gives an alert. 
Blood culture bottles were with no alert signal of 
bacterial growth after recommended days of 
incubation is considered culture negative. The positive 
bottles were sub cultured on MacConkey’s agar, blood 
agar and chocolate agar media. The chocolate agar 
plates were incubated inside a candle jar to provide 5.0 
to 10.0% CO2, whereas the other two agar plates 
(blood agar and MacConkey’s agar) were incubated 
aerobically for 18 to 24 h at 37oC.
Isolation and Identification of Bacteria: Isolates 
were further processed according to standard operating 
procedure (SOP) of the laboratory for its complete 
identification. Pure cultures of bacterial isolates were 
subsequently subjected to species identification and 
confirmation. Gram positive isolates were identified 
using catalase and coagulase tests. Isolates of members 
of Enterobacteriaceae family were identified 
biochemically by means of a series of tests: catalase, 
indole, citrate, urease, H2S production and triple-sugar 
iron. Non lactose fermenting Gram negative bacteria 
were identified by indole, triple-sugar iron, urease, 
oxidase and catalase tests. 
Procedure of Antimicrobial susceptibility tests: 
Antimicrobial susceptibility tests were performed by 
using the Kirby-Bauer disc diffusion method and 
susceptibility patterns were determined following 
CLSI guidelines9. Diameters of the zone of inhibition 

were measured to the nearest millimeter and 
categorized as sensitive, intermediate and resistant 
according to CLSI guidelines9. Isolates were classified 
as either susceptible or resistant to an antibiotic and all 
the isolates with inter-mediate resistance were 
classified as resistant. Culture media and antibiotic 
discs used in the study were obtained from Oxoid Ltd., 
UK. Quality control for media was done by randomly 
taking the prepared culture media and incubating 
overnight to see for any growth. In this study 
multi-drug resistance (MDR) was defined as 
simultaneous resistance to more than two antimicrobial 
agents. Isolates of Staphylococcus aureus were further 
tested for methicillin resistance according to the CLSI 
guidelines by using cefoxitin disc.
Statistical Analysis: Statistical analysis was 
performed by Windows based software named as 
Statistical Package for Social Science (SPSS), versions 
22.0 (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.). Continuous data were 
expressed as mean, standard deviation, minimum and 
maximum. Categorical data were summarized in terms 
of frequency counts and percentages. Chi-square test 
was used for comparison of categorical variables and 
Student t test was applied for continuous variables. 
Every efforts were made to obtain missing data. A 
two-sided P value of less than 0.05 was considered to 
indicate statistical significance. Differences between 
case and control were tested.
Ethical Consideration: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration) and also with the ethical guidelines of the 
Institutional research ethics. Formal ethics approval 
was granted by the local IRB. As this was a 
retrospective study, no consent form is needed to 
perform the study. 

Results
This study shows 150 (31.1%) were males and 333 
(68.9%) were females. From 483 isolates recovered 
from patients, the spectrum of microbes included 201 
(41.6%) Gram-positive cocci (GPC) and 282 (58.4%) 
Gram-negative bacilli (GNB). Salmonella was the 
most frequently Gram-negative isolated blood borne 
bacterial pathogen in this study accounting for 31.1% 
of the total isolates. CoNS was the most Gram-positive 
isolated blood borne bacterial pathogen according to 
39.1% (Table 1).

Gram negative bacteria were isolated from male and 

female which was 92 (61.3%) and 189 (56.7%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001). 
Salmonella species were the most commonly isolated 
from the specimens which was 77 (51.3%) and 73 
(21.9%) isolates in male and female respectively. 
Gram positive bacteria were isolated from male and 
female which was 51(34.0%) and 144(43.2%) 
respectively. The difference between the male and 
female was statistically significant (p=0.001) (Table 
2).

 

 

Salmonella was found less prevalent in the children 
(55%) and more frequent in the age groups 16-30 
years (85%) and >60 years (100%). Acinetobacter was 
found less prevalent in age group 16-30 years (7.5%) 
and more frequent in the age groups <1 years (22.7%) 
and 1-15 years (15.7). Enterobacter was found less 
prevalent in the 1-15 years (1%) and more frequent in 
the age groups 31-59 years (100%) and <1 years 
(9.7%). E. coli were found only few prevalent in the 
1-15 (.5%) and higher frequent in the age groups 16-30 
years (2.5%). Klebsiella was found in less than 1 year 
(0.8%). Staphylococcus aureus was found only 1-15 
years (6.3%). CoNS was found less prevalent in the 
16-30 (2.5%) and more frequent in the age groups less 

than 1 year (61.0%) and 1 to 15 years (21.5%) (Table 
3). 
Salmonella isolates appeared to be sensitive to 
ceftriaxone (91.3%), meropenem (90.7%) and 
cotrimoxazole (76%).  Acinetobacter were found to be 
sensitive (74.4% and 75.9%) to levofloxacin and 
vancomycin. Sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole. Sensitivity 
rates of vancomycin was 93.6% and ciprofloxacin, 

gentamycin and levofloxacin were 87.3% for 
coagulase-negative Staphylococcus spp. (CoNS). 
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin 
(Table 4).

Sensitivity rates of vancomycin was 93.6% and 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for coagulase-negative Staphylococcus spp. 

(CoNS). Staphylococcus spp. were most sensitive 
(91.7%) to the action of vancomycin and (83.3%) to 
amikacin (Table 5).

Discussion
Bacterial or fungal bloodstream infections are common 
among adults and children. This study reveals the 
importance of bloodstream infections in the different 
age and gender of patients. 
In this study, Salmonella (31.1%) was the predominant 
gram-negative bacteria followed by Acinetobacter 
(18%), Enterobacter (6.8%), E. coli (1.9%) and 
Klebsiella spp. (0.4%) and S. aureus. CoNS (39.1%) 
(Table-1) was predominant gram-positive bacteria.  
Several studies from Bangladesh have identified S. 
Typhi as a common cause of bloodstream infection in 
this region and reported Salmonella species to be 
responsible for almost half of the disease burden 
associated with BSI in Dhaka10. More or less similar 
observations have been seen in cases of bacteremia in 
different countries, though the proportion and 
prevalence of the bacterial agents varied11,12. As the 
only source of Salmonella infection is the infected 
human and fecal contamination of drinking water and 
food supplies, the highest percentage of Salmonella 
isolates in this study indicate the necessity of proper 
waste management and infection control practices. 
Over the past two decades, CoNS, the usual skin 
commensals are increasingly being considered 
bloodstream pathogens in select settings. Improper 
methods of blood collection and the presence of long 
standing intravascular catheters are recognized as 
possible modes of spread of BSI by CoNS. In fact, two 
studies11,13 reported CoNS as the most common isolate 
causing BSIs in ICU patients. 
This study showed that prevalence of bloodstream 

infection following data stratification was not 
consistent across all age groups further divided by 
gender. Salmonella was found less prevalent in the 
children (55%) and more frequent in the age groups 
16-30 years (85%) and >60 years (100%). 
Acinetobacter was found less prevalent in age group 
16-30 years (7.5%) and more frequent in the age 
groups 10-<1 years (22.7%) and 1-15 years (15.7%). 
Enterobacter was found less prevalent in the 1-15 
years (1%) and more frequent in the age groups 31-59 
years (100%) and <1 years years (9.7%). E. coli was 
found only few prevalent in the 1-15 (0.5%) and 
higher frequent in the age groups 16-30 years (2.5%). 
Klebsiella was found in <1 years (0.8%). Staph aureus 
was found only 1-15 years (6.3%). CoNS was found 
less prevalent in the 16-30 (2.5%) and more frequent 
in the age groups <1 years years (61%) and 1-15 years 
(21.5%). This finding are consented with previous 
studies Magliano et al14. 
This study shows Salmonella were more frequent in 
male than female which was 51.3% versus 21.9%. All 
others organism were found more frequent in female 
than male. The deference was statistically significant 
(P<0.05).  Kiffer et al15 conducted a study comparable 
to ours, in terms of patient’s population (both males 
and females of any age), number of isolates (35 782), 
and selected age groups. They also found lower 
percentage of E. coli isolation in patients younger than 
13 years or older than 60 years (69.0% and 68.8%) as 
compared to the age group 13–60 years (79.7%)16 ; 
higher difference in E. coli rates of isolation, between 
males and females, in the youngest (27.2%) and the 
oldest (25.8%) age groups with respect to the 13–60 
years age group (8.9%);17  a higher prevalence of E. 
faecalis (16.4%) and P. aeruginosa (14.7%) in males 
older than 60 years, approximately three and six times 
higher, respectively, as compared to females of the 
same age group18. 
In this study found a high percentage of Salmonella 
isolates appeared to be sensitive to ceftriaxone 
(91.3%), meropenem (90.7%) and cotrimoxazole 
(76%) which is consistent with studies carried out in 
Nepal, Pakistan and Bangladesh5,19,20.This might give 
us some hope that in future we can again start using 
these antimicrobials for treatment to Salmonella. This 
finding shows 64% and 54.7% Salmonella Typhi were 
susceptible to amikacin and azithromycin. A study 
from Nepal also reported a low rate of azithromycin 
resistance among tested antibiotics5. 
In this study Acinetobacter were found to be sensitive 
(75.9% and 74.4%) to levofloxacin and vancomycin 

which were consistent with other studies9,11,12,21. 
Enterobacter were susceptible to tetracycline and 
ceftriaxone (78.9%) and (81.8%) which is consistent 
with studies carried out in Nepal, India and 
Pakistan9,19,20.This might give us some hope that in 
future we can again start using these antimicrobials for 
treatment to Enterobacter. 
This study observed sensitivity of E. coli was 88.9% to 
cirprofloxacin, 77.7% to cotrimoxazole and 66.7%% 
to meropenem. Similar findings have been observed 
across Saudi Arabia and China22,23. Klebsiella isolates 
showed sensitivity rate of 100% to azithromycin, 
ceftriaxone, cotrimoxazole and gentamycin. However 
other studies from India, Nepal and Ethiopia showed 
all the isolates of Gram-negative bacteria were 
susceptible to cotrimoxazole and meropenem8,14,24.
In this study, CONS was mostly sensitive to 
vancomycin (93.6%). The sensitivity rates of 
ciprofloxacin, gentamycin and levofloxacin were 
87.3% for Coagulase-negative Staphylococcus spp. 
(CoNS) which were consistent with other studies9,21. 
They reported CoNS infections were amenable to 
levofloxacin, gentamicin, and chloramphenicol (90% 
sensitivity). Enterococcus spp. had mixed sensitivities 
toward gentamicin, chloramphenicol, and tetracycline. 
Ampicillin was however totally effective for 
Enterococcus spp. Alpha and beta hemolytic 
Streptococcus spp. were uniformly sensitive to 
penicillin and other beta lactam antibiotics.
Staphylococcus spp. were most sensitive (91.7%) to 
the action of vancomycin and (83.3%) to amikacin. 
Ciprofloxacin and gentamycin where other alternatives 
Staphylococcus spp. isolates were highly responsive 
(75% and 66.7%). Similar study Banik et al.8 
staphylococcus spp. were most responsive (100%) to 
the action of teicoplanin, vancomycin, and 
chloramphenicol. Gentamicin and levofloxacin were 
other alternatives responsive (>90%) to gentamicin, 
clindamycin, quinolones, and chloramphenicol besides 
erythromycin and tetracycline. 

Conclusion
In a nutshell, this study reveals that, Salmonella 
species significantly cause blood stream infection in 
males of age group of 16- 30 years whereas all other 
microorganisms are more prevalent among females. 
E.coli species are less frequent among patients 
younger than 13 years and older than 60 years. 
Salmonella species shows highest sensitivity towards 
meropenem and ceftriaxone. Gram positive organisms 
are most sensitive to vancomycin and amikacin.
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