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ABSTRACT

Background: A nosocomial infection or healthcare-associated illness that develops in patients after they are admitted to 
the hospital but was not present or incubating at the time of admission is referred to as a hospital acquired infection. In 
patients with severe viral and fungal infections today, it is one of the most prevalent and life-threatening consequences. 
Blood culture is one of the most important diagnostic tools for the diagnosis of hospital acquired infections. It can also help 
in providing a clinical as well as an etiological diagnosis. Aims and Objectives: The aim of the study is early detection 
of blood stream infections along with its antibiotic susceptibility pattern. Materials and Methods: All samples were 
obtained and processed using conventional microbiological techniques, and an antibiotic sensitivity test was carried out in 
accordance with CLSI recommendations. Results: Total 160 samples were processed, out of which 54 (34%) samples were 
positive. Out of 54 positive blood sample, maximum samples were from NICU (28) 52%, followed by causality (10) 18%, 
PICU (4) 7%, HDU (2) 3%, intensive careunit (4) 7%, surgery (6) 11%, and overall males contributed to higher positivity 
rate. Total nine different organisms were isolated, out of which Gram negative bacilli were comprised 40 (74%), Gram 
positive cocci 8 (14%) and Candida were 6 (11%). Among Gram-negative bacilli of most common species were Klebsiella 
pneumonia (30%), Acinetobacter baumanii (18%), Pseudomonas aeruginosa (11%), Burkhoderia cepacia (11%), and 
Serratia fonticola (3%). The most prevalent isolated species of gram-positive cocci were Staphylococcus aureus (11%), 
Coagulase negative S. aureus (3%), and Enterococcus faecalis (3%). Conclusion: This study on blood culture gives insight 
to magnitude of hospital acquired infections in our set up. Again result of antibiotic susceptibility tests gives overview of 
drug resistance problem at our set up. This may help in antibiotic stewardship program.
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INTRODUCTION

Blood stream infections can cause serious effect such as 
sepsis, multiple organ failure, and death. Bacteremia refers 
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to presence of bacteria in blood as evidenced by positive 
blood culture.[1] Sepsis is a disease caused by multiplication 
of microorganisms in circulating blood stream.[2] Septicemia, 
often known as sepsis, is a clinical term for a severe bacterial 
infection in which the bacteria grow, release toxins into 
the bloodstream, and cause the synthesis of cytokines. 
These events cause tissue anoxia, low blood pressure, and 
collapse.[3] It can cause serious effect such as septic shock, 
multiple organ failure, and life-threatening conditions.[4] Early 
diagnosis of the etiological agents is very important for the 
management of blood stream infections.[2,5] One of the main 
causes of significant morbidity and mortality worldwide is 
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blood stream infections. It is a major contributor to newborn 
morbidity and mortality in India.[6-9]

Blood stream infections are classified as community as well 
as hospital acquired infection. Hospital-acquired infection 
is defined as illness occurring after 48 h of hospitalization. 
A hospital acquired infection, also known as a nosocomial 
infection that develops in patients after they are admitted to 
the hospital but was not present or incubating at the time of 
admission. Infections might appear throughout a patient’s 
stay in the hospital or even after they have been discharged.[10]

Hospital infections are frequently caused by catheter-
related blood stream infections. Compared to other types 
of medical devices, central venous catheters present the 
highest risk of device-related infections. In addition, 
they are the primary cause of septicemia and bacteremia 
in hospitalized patients.[11] Causalities in handling when 
using central line with patients who are severally ill 
while they are in intensive care unit (ICU) will increase 
the probabilities of exposing them to infections.[1] A 
nosocomial infection is predominant when neonates are 
on central line support.[12] Hospital acquired sepsis due 
to catheter that increase patient’s mortality and discharge 
period.[13] Coagulase negative Staphylococcus aureus 
(CONS) is most common organism found in blood stream 
infection. On skin, CONS is native usual bacteria, which 
have property to form a biofilms that helps in colonization 
of catheters. However, the most common catheter-related 
blood stream infection is caused by Gram-negative bacilli, 
S. aureus Candida spp.[14]

One of the most crucial diagnostic techniques for identifying 
both hospital- and community-acquired illnesses is blood 
culture. In addition, it can assist in making a clinical and 
etiological diagnosis.[15] The use of automated blood culture 
system for monitoring blood cultures increases the speed and 
improves the quality to detect blood borne pathogens. The 
automated blood culture bottles consist of adsorbing material 
at the bottom and whenever the bacterium multiplies, it 
releases CO2 which is adsorbed on the adsorbing material 
and changes the color. The intensity of the color is directly 
proportional to the growth of the bacteria inside the bottle, 
which can detect by automated system. Early detection 
of bacteria along with identification of pathogen and its 
susceptibilities to antimicrobial agents and antimicrobial 
therapy has significant prognostic importance.[6]

The aim of the study is early detection of blood stream 
infections along with its antibiotic susceptibility pattern. 
Blood culture is done for finding out primary blood stream 
infections or systemic infections such as pneumonia, urinary 
tract infection, skin, and soft tissue infection meningitis in 
conjunction with other body fluid culture. It is one of the 
most important investigations to find out etiology of sepsis 
and can guide treatment.

MATERIALS AND METHODS

The present study was conducted in Department of 
Microbiology, SBKS Medical Institute and Research Center, 
Pipariya, Vadodara over the period of 1 year after obtaining 
approval of HRRP. All the samples which have come for 
request to carry out blood culture and AST will be taken for 
the study. The sample without appropriate clinical history was 
excluded from the study. We have taken ethical committee 
approval for this study.

Sample Collection for Blood Culture[2,3,14,16]

Patients with suspected BSIs had blood samples taken, 
preferably before receiving antibiotics. 10 ml of blood from 
adult patient and 1–5 ml of blood from pediatric patients was 
collected by venipuncture by taking strict aseptic precautions. 
Care was taken to prevent contamination by skin flora by 
properly disinfecting the skin with isopropyl alcohol (70%) or 
povidone oodine (10%). Sterile disposable syringes and needles 
were used every time. The samples were taken in commercially 
available blood culture bottles of Bactec 9050 for aerobic 
culture, thoroughly mixed, and taken right away to the laboratory 
for processing while the patient’s information was recorded. 
Every sample was handled using conventional microbiological 
techniques, and an antibiotic sensitivity test was carried 
out in accordance with CLSI recommendations.[2,3,14,15,16-18]

RESULTS

Total 160 samples were processed, out of which 54 (34%) 
samples were positive. Out of 54 positive blood sample, 
maximum samples were from NICU (28) 52%, followed 
by causality (10) 18%, PICU (4) 7%, HDU (2) 3%, ICU (4) 
7%, surgery (6) 11%, and overall males contributed to higher 
positivity rate. Total nine different organisms were isolated, 
out of which Gram-negative bacilli were comprised 40 (74%), 
Gram-positive cocci 8 (14%) and Candida were 6 (11%). 
Among Gram-negative bacilli of most common species were 
Klebsiella pneumonia (30%), Acinetobacter baumanii (18%), 
Pseudomonas aeruginosa (11%), Burkhoderia cepacia (11%), 
and Serratia fonticola (3%). The most prevalent isolated 
species of Gram-positive cocci were S. aureus (11%), CONS 
(3%), and Enterococcus faecalis (3%) Table 1.

DISCUSSION

Study period was 1 year in the study a total 160 patients 
were enrolled for the study according to predefined inclusion 
criteria. One hundred and sixty blood samples were collected 
from the patients. Positive blood cultures, indicated by Bactec 
9050, were further processed for identification of organisms. 
Total 160 samples were processed, out of which 54 (34%) 
samples were positive. Out of 54 septicemia patients, 
18 (33%) were female and 36 (67%) were male. In this study, 
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maximum numbers of cases were from the male. In this study, 
maximum number of patient were from the age group of 
<1 year (52%) followed by more than 50 years (33%) of age 
group. Out of 54 positive blood sample, maximum number of 
sample were from NICU (28) 52%, followed by causality (10) 
18%, PICU (4) 7%, HDU (2) 3%, ICU (4) 7%, and surgery 
(6) 11%. Total nine different organisms were isolated, out 
of which Gram-negative bacilli were comprised 40 (74%), 
Gram-positive cocci 8 (14%), and Candida were 6 (11%). 
Among Gram-negative bacilli of most common species were 
K. pneumonia (30%), A. baumanii (19%), P. aeruginosa (11%), 
B. cepacia (11%), and S. fonticola (3%). In Gram-positive 
cocci, the most common isolated species were S. aureus 
(9%), CONS (3%), and E. faecalis (3%). six samples were 
isolated Candida spp. (11%) [Table 1]. Sensitivity pattern 
of S. aureus was sensitive to vancomycin (100%), linezoid 
(80%), followed by doxycycline (60%), levofloxacin (60%), 
erythromycin (50%), clindamycin (50%), and resistance to 
penicillin (100%), and cotrimoxazole (80%). CONS was 
sensitive to vancomycin (89%), linezoid (78%), and resistance 
to penicillin (100%), erythromycin (100%), levofloxacin 
(89%), and cotrimoxazole (67%). Enterococcus showed 
sensitive to linezoid (100%), tetracycline (100%), tigecyclin 
(100%), and resistance to erythromycin (100%). Vancomycin 
and linezoid were almost sensitive to all Gram-positive cocci.

Culture positivity rate of the present study is similar with 
the result of Uslan et al.[19] study which showed 61% culture 
positivity rate and Khara and Lakhani[20] in which showed 
51% culture positivity rate. Out of 54 septicemia patients, 
18 (33%) were female and 36 (67%) were male. In this study, 
maximum numbers of cases were from the male. It was 
observed that males were affected more than females in this 
study which is line with study done by Uslan et al.[19] study 
which showed higher significant in male.

In this study, maximum number of patient was from the age 
group of <1 year (52%) followed by more than 50 years 

(33%) of age group. Maximum cases were from neonates 
and old age. There is positive association with extreme 
age group. Our study is lined up with Patel[21] study which 
showed 26% blood culture positivity in age group more than 
50 years. However, in our study, 50% of positivity was seen 
in <1 year which is lined up with study done by Asma et al.[22] 
which showed 54% culture positivity in <1 year age group. 
Uslan et al.[19] study showed that the increasing incidence of 
BSI has association with increasing age. In study by Meghna 
et al.,[23] study were showed that 22% were from NICU, 16% 
from PICU. Hence, we can conclude from various studies that 
the highest numbers of isolated positive samples were from 
PICU, NICU, and ICU. However, in this investigation, the 
proportion of positive blood culture samples in NICUs was 
greater (52%). In study done by Khara et al.,[20] study showed 
that Gram-negative isolates were 51% and Gram-positive 
isolates were 39% and Candida isolates were 10% which is 
almost similar to our study. Among them, the Gram-negative 
isolates were K. pneumoniae (19%) followed by Escherichia 
coli (14%), A. baumanii (8%), and Citrobacter koseri 
(0.5%) In Gram-positive isolates, most common isolates 
were S. aureus (15%), CONS (14%), E. faecalis (7%), and 
Streptococcus pyogenes (1%); in non-fermenters, most 
common isolates were Pseudomonas (4%). In study done by 
Lakhani et al.,[24] study showed that most common isolates 
were Pseudomonas (42%) and Acinetobacter (31%). In 
study done by Rath et al.,[12] study showed that 68% were 
Gram-negative isolates and 19% were Gram-positive isolates 
and 9% were fungal isolates. Among them, K. pneumonia 
(32%) and Acinetobacter (20%) were most common 
organisms. Out of 54 blood culture positive patients, eight 
patients were COVID-positive from where 6 (75%) shows 
blood culture positivity. From six positive cultures, four 
were CONS and two were A. baumanii. Yu et al.[25] study 
showed that in COVID-19 patients, the prevalence of blood 
stream bacterial infections low and the contamination rate of 
blood cultures are high. Sepulveda et al.[26] according to the 
study, COVID-19 patients had considerably reduced rates 
of bacteremia than non-tested negative patients. Out of 54 
septicemia patients, 10 (19%) patients were having diabetes. 
In study done by Patel, 62 showed that 33% patients were 
having diabetes. In study done by Salimbaharoom, 13 
showed that 58% were having diabetes. However, in our 
study, patients having diabetes were 19%.

Sensitivity pattern of S. aureus was sensitive to vancomycin 
(100%), linezoid (80%), followed by doxycycline (60%), 
levofloxacin (60%), erythromycin (50%), clindamycin (50%), 
and resistance to penicillin (100%) and cotrimoxazole (80%). 
CONS was sensitive to vancomycin (89%), linezoid (78%), and 
resistance to penicillin (100%), erythromycin (100%), 
levofloxacin (89%), and cotrimoxazole (67%). Enterococcus 
showed sensitive to linezoid (100%), tetracycline (100%), 
tigecyclin (100%), and resistance to erythromycin (100%). 
Vancomycin and linezoid were almost sensitive to all 
Gram-positive cocci. In various study, similar trend was 

Table 1: Different microorganisms isolated from  
blood culture

Microorganisms isolated from blood culture
Isolated organism No. of isolated 

organism
Klebsiella pneumoniae 16 (30%)
Acinetobacter baumanii 10 (19%)
Pseudomonas aeruginosa 6 (11%)
Burkhoderia cepacia 6 (11%)
Serriatia fonticola 2 (3%)
Staphylococcus aureus 4 (9%)
Enterococcus faecalis 2 (3%)
Coagulase negative staphulococcus aureus 2 (3%)
Candida spp. 6 (11%)
Total 54
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seen for sensitivity pattern for vancomycin and linezoid. 
Asma et al.[22] study showed that vancomycin and linezoid 
were 100% sensitive toward the Gram-positive cocci. Rath 
et al.[12] study showed that Linezoid was 92% sensitive 
and vancomycin was 85% sensitive toward the Gram-
positive cocci. Khara et al.[27] study showed that S. aureus 
sensitive toward vancomycin (100%), linezoid (96%), and 
levofloxacin (86%). Panigrahi et al.[28] study showed that 
resistance against penicillin (100%). Patel[21] study also 
showed 100% resistance against penicillin and erythromycin. 
Among all Gram-negative isolates, Klebsiella spp and 
Acinetobacter spp. showed high resistance (50%) in almost 
all antibiotics. Klebsiella isolates were showed moderate 
sensitivity to amikacin (40%), gentamycin (30%), imipenem 
(20%), and cotrimoxazole (20%). K. pneumonia was resistant 
to all third generation of cephalosporin, that is, Ceftazidime, 
Ceftriazxone, Amoxycillin/cluvulanic acid, and Cefepime. 
Acinetobacter was multidrug resistance for most of the 
antibiotics, only tigecyclin (60%), gentamycin (40%), and 
ciprofloxacin (20%) were moderate sensitive. E. coil were 
moderate sensitive to amikacin (67%) followed by imipenem 
and tigecycline. Other antibiotics were resistant. In C. koseri, 
all antibiotics were sensitive and in Serriatia fonticola 
showed, almost all antibiotic were resistant. In study carried 
out by Rath et al.,[17] study showed that high resistance and 
also sensitive to amikacin (56%) and ciprofloxacin (56%). In 
study done by Sorsa et al.,[29] study showed high resistance to 
third generation of cephalosporin group and showed multidrug 
resistance, which shows similar trends of resistance in our 
study. P. aeruginosa was sensitive to amikacin pseudomonas 
were resistance to piperacillin, Piperacillin+Tazobactum, 
cefrazidime, cotrimoxazole, ciprofloxacin, and gentamycin. 
In study done by Lakhani et al.,[24] study showed ciprofloxacin 
and cotrimoxazole resistance in non-fermenters. B. cepacia 
showed 33% sensitivity to cotrimoxazole, and ceftazidime 
and 100% were resistant in amikacin and ciprofloxacin in our 
study which line up with the study done by Nidhi et al.,[30] 
study was also showed 100% resistant toward amikacin and 
ciprofloxacin. Candida spp. was showed almost sensitive to 
all fungal antibiotics. Caspofungin (67%) and micafungin 
(67%) were moderate sensitive. In study done by Nurul 
Azmawati Mohamad, three Candida species were isolated 
which showed high susceptibility to amphotericin B (100%), 
micafungin (100%), caspofungin (98%), flucytosine (99%), 
and voriconazole (84%).

CONCLUSION

Blood culture positive was highest in age group of <1 year 
followed by patients having more than 50 year of age. This 
suggested that blood culture positive among hospital acquired 
bacterial and fungal infection is more common with extremes 
of the ages. Gram-negative bacilli (57%) were pre-dominated 
followed by Gram-positive cocci (37%) and Candida spp. 
(6%). In GNB, most frequently isolated microorganisms 

were Klebsiella spp. followed by Acinetobacter spp., E. coli, 
Pseudomonas spp., and Burkhoderia spp. In Gram-positive 
cocci, most frequently isolated organisms were CONS, 
S. aureus. Out of 54 positive samples, six samples were from 
COVID-19-positive patients.

Thus, blood culture was helpful for diagnosis of sepsis. 
Antibiotic resistance and susceptibility pattern helped clinician 
to further manage the patients. This study on blood culture 
gives insight to magnitude of hospital acquired infections in 
our set up. Again result of antibiotic susceptibility tests gives 
overview of drug resistance problem at our set up. This may 
help in antibiotic stewardship program.
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