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Background: For patients admitted in ICU, if they are suspected with infection, at admission time, blood culture is taken. Aim: This study 

aimed to evaluate the bacteraemia incidence at the ICU admission time, and assess its impact on the outcome. Subjects and Methods: This is 

a retrospective study which was conducted in a tertiary hospital. At time of admission, data from all the ICU admissions with suspected sepsis 

were analysed over a period of July 2016 to June 2018. The positive blood culture group (Group A) consisted of patients with clinically 

significant BSI. Results: 600 patients were selected in the study. 250 patients out of 600 patients (42%) were on antibiotics. 380 patients out of 

600 patients (63%) were direct ICU admission from casualty, 70 patients from hospital wards (11%), 45 patients from other ICU’s in the 

hospital (8%) and 105 patients from other hospitals (18%). Blood cultures were positive only in 70 patients (11.6%) with significant BSI. ICU 

mortality was significantly higher in positive blood culture group (i.e. 30/70), when compared with negative blood culture group (i.e. 68/530). 

Mortality was higher in patients with pseudomonas aeruginosa (75%) though it was not statistically significant. Conclusion:  In the ICU, only 

in minority of patients with suspected infection, blood cultures may be positive. Even though the patients are administered with antibiotics, 

prognosis of the patients with positive blood culture is worse. 
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Introduction 
 

In critically ill patients, blood stream infection (BSI) is a 

severe life threatening condition. The increased use of 

invasive devices and immunosuppressive therapy has led to 

higher BSI incidence in patients admitted to intensive care 

units (ICU). In the ICU, nosocomial BSI has been considered 

to be the most frequently encountered infection. In the ICU, 

of all the ICU admissions, community acquired BSI accounts 

to 20% and 28% of all the BSI.[1] BSI has been associated 

with increased treatment costs, length of stay, increased 

incidence and mortality. BSI causes 35% mortality and case 

fatality rate from bacteremic sepsis causing organ 

dysfunction ranges from 30% to 50%.[2] The important 

factors which influence the patients outcome admitted to 

ICU with BSI are delay in treatment and inappropriate 

antimicrobial treatment.[3] This is true for patients with 

severe sepsis or septic shock. Various studies were carried 

out to assess the implications and risk factors for nosocomial 

BSI and other factors and they have shown to predict 

independently mortality. However, at the time of ICU 

admission, there is a lack of data regarding implications and 

risk factors for BSI. Hence, this study aimed to evaluate the 

bacteraemia incidence at the ICU admission time, and assess 

its impact on the outcome and analyse risk factors that are 

related to poorer outcomes. 

 

subjects and Methods 

 
This is a retrospective study which was conducted in a 

tertiary hospital. At time of admission, data from all the ICU 

admissions with suspected sepsis were analysed over a 

period of July 2016 to June 2018. Depending on the 

positivity of the blood cultures, the patients were divided into 

two groups. The positive blood culture group (Group A) 

consisted of patients with clinically significant BSI. The 

inclusion criteria was if a pathogenic organism was cultured 

from at least one set of blood cultures, it was deemed to be 

clinically significant BSI. To diagnose a BSI with common 

skin contaminants which includes coagulase negative 

staphylococci or bacillus, corynebacterium or 

propionibacterium species, and the patient with at least one 

of the signs and symptoms of sepsis, at least two positive sets 

of blood cultures were required and within 24 hour of a 

positive blood culture should be collected. The exclusion 

criteria was the patients who had incomplete medical records 

in terms of previous antibiotics usage and at admission, 

whose blood cultures were not sent. The blood cultures 
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which did not fit the above mentioned clinical significant 

BSI definition. The demographics, source of infection, 

previous antibiotics, ICU course and microbiology report of 

positive blood culture were recorded. The Acute Physiology 

and Chronic Health Evaluation (APACHE) score was used to 

assess the severity of illness on admission. SPSS 14 version 

was used to analyse statistically. Chi square test or Fischer 

exact tests were used to analyse qualitative data and Students 

t-test was used to analyse quantitative data. 
 

Results  

 

600 patients were selected in the study. 250 patients out of 

600 patients (42%) were on antibiotics. 380 patients out of 

600 patients (63%) were direct ICU admission from casualty, 

70 patients from hospital wards (11%), 45 patients from 

other ICU’s in the hospital (8%) and 105 patients from other 

hospitals (18%). Blood cultures were positive only in 70 

patients (11.6%) with significant BSI. 

 

Table 1: Comparison of patient characteristics and ICU course 

according to blood culture positivity. 

Characteristics Overall 

(n=600) 

Group A 

(n=70) 

Group B 

(n=530) 

P 

value 

Sex, Males (%) 330 

(55%) 

40 (6.6%) 290 (48.3%) 0.141 

Mean age, 

years±SD 

60.6±9.7 60.8±17.8 60.3±18.7 0.965 

APACHE II score 16.8±8.7 17±9.4 16.1±8.6 0.172 

Previous 
Antibiotics 

240 50 190 0.000 

Inotropic Support 160  34 126 0.000 

Renal support 90 20 70 0.000 

Mechanical 
Ventilation 

165 35 130 0.000 

ICU stay, 

days(±SD) 

5.6±6.7 5.14±7.8 5.6±6.8 0.741 

Mortality 98 30 68 0.000 

 

[Table 1] shows that the ICU mortality was significantly 

higher in positive blood culture group (i.e. 30/70), when 

compared with negative blood culture group (i.e. 68/530). 

The risk factors for ICU mortality among bacteraemia 

patients was performed using univariate analysis, in which 

age (p=0.965), sex (p=0.141). APACHE II score (p=0.172), 

ICU stay (p=0.741) and only previous antibiotic use was 

statistically associated with higher mortality (p=0.012). 

 

Table 2: ICU mortality according to organism isolated in 

patients with positive blood cultures. 

Organism Number of patients 

(n=70),% 

ICU mortality (%) 

Escherichia Coli 30,43% 14 (47%) 

Pseudomonas 

aeroginosa 

12, 17.1% 9 (75%) 

Kiebsiella Pneumoniae 8, 11.4% 2 (25%) 

Staphylococcus aureus 6,8.6% 3 (50%) 

Others 14,20% 5 (35.7%) 

Overall 70 33 (47.1%) 
 

[Table 2] shows that mortality was higher in patients with 

pseudomonas aeruginosa (75%) though it was not 

statistically significant. 

 

Discussion 

 

From the patients who were admitted in ICU with suspected 

infection, blood cultures were taken routinely. The reported 

incidence of positive blood culture with BSI in patients 

admitted to ICU’s is low (3.2% to 4.3%). In the present 

study, the incidence of positive blood cultures which was 

taken from the time of admission to the ICU was 10.5%. In 

critical care setting, bacteraemia sepsis is associated with 

high morbidity and mortality. It was found that ICU 

mortality was significantly higher in positive blood culture 

group (i.e. 43%), when compared with negative blood culture 

group (i.e. 13%). As there was increased need for organ 

support in bacteraemia patients, hence increased incidence of 

organ failure was observed. When compared to the crude 

mortality rate reported of 31.5-82.4%, the present study 

showed a mortality rate of 43% in patients with BSI which 

was well within the range.[4-7] In patients with BSI, there are 

various factors which influence the outcome such as type or 

source of bacteraemia and place of acquisition (community 

versus nosocomial).[7,8] Higher mortality rates were 

associated with secondary bacteraemia when compared to 

primary bacteraemia.[7] Various studies have reported 

significantly higher mortality rates in hospital acquired BSI 

when compared to community acquired BSI.[8-10] A study 

done by Freidman ND observed patients with higher 

mortality rates in health care associated (29%) and hospital 

acquired BSI (37%) when compared to community acquired 

BSI (16%).[8] In various other studies, irrespective of severity 

of illness at the time of admission in ICU, higher mortality 

was observed in bacteraemia patients, when assessed by 

APACHE II score whereas in our study, increase in mortality 

three fold was observed in bacteraemia patients and there 

was no much difference statistically significance in 

APACHE II scores at admission between the two groups.[11] 

This increased mortality observed with bacteraemia sepsis 

may be due to multiple organ dysfunction development, 

which is commonly observed in bacteraemia patients. 

Various other studies observed the risk of death after sepsis 

correlates with number of organ dysfunctions.[12,13] It was 

observed in the present study that gram negative bacteraemia 

showed high incidence which was in accordance to 

subcontinent studies data, where as various studies 

conducted in western countries showed that higher incidence 

was observed of gram positive bacteraemia. It was found in 

the present study that number of patients affected higher 

were due to Escherichia Coli (43%), followed by 

Pseudomonas aeruginosa (17.1%) and Klebsiella Pneumonia 

(11.4%). Increased mortality in patients was observed due to 

Pseudomonas which is in accordance with various other 

studies.[14,15] Small sample size can be the reason for 

increased mortality with pseudomonas not reaching 

statistical significance in our patients. It was observed that 

patients with positive blood cultures inspite of taking 

antibiotics had a significantly higher mortality rates. This 

could be due to inappropriate or under dosing antibiotics or 

due to infection with multidrug resistant organisms. Various 

other studies showed that for a better patient outcome, an 

early use of antibiotic therapy is a must.[16,17] 

 

Conclusion  
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In the ICU, only in minority of patients with suspected 

infection, blood cultures may be positive. Even though the 

patients are administered with antibiotics, prognosis of the 

patients with positive blood culture is worse. 
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