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ABSTRACT  
Introduction: Bloodstream infection (BSI) is a serious problem in hospitals all over the world. It is defined by a positive 
blood culture in a patient with systemic signs of infection and may be either secondary to a documented source or primary—
that is, without identified origin. It is the most common preventable cause of mortality and morbidity in critically ill patients. 
Aim: to identify the bacterial isolates from  BSI in ICUs. Methods: The present prospective study was conducted in the 
Department of Microbiology for one year, in which  patients admitted in ICUs  with blood culture positive were included. 
Under all aseptic conditions ,sample was collected and processed as per standard protocolos Once the blood culture bottle 
flagged positive smears were prepared and sub cultured on blood agar and MacConkey's agar plates and  incubated at 37°C 
for 18-24 hours. Identification and sensitivity of the organisms was done by using VITEK 2 system. Results: Total 226 

patients were  positive with BSI. The average age of the patients enrolled was 49.7±15.7 years. Majority of patients were 
males 73.9% and 26.1% were females. Monomicrobial growth was seen in 222(98.4%)  and polymicrobial growth (two 
isolates each) was seen in 4(1.6%) samples which makes total of 230 bacterial isolates out of which 172 (74.8%) were Gram 
negative and 58(25.2%) were Gram positive isolates. Gram negative isolates were highly susceptible  to  amikacin and  less 
susceptible to fluoroquinolones. Most of the Gram positive isolates were susceptible to linezolid, daptomycin, vancomycin. 
Conclusion: BSI with Gram negative organisms were more than that with Gram positive organisms. 
Keywords: BSI, ICU, Gram Positive, Gram Negative 
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INTRODUCTION  
Bloodstream infection (BSI) is a serious problem in 

hospitals all over the world. It is defined by a positive 

blood culture in a patient with systemic signs of 

infection and can be either secondary to a documented 

source or primary-that is, without identified origin.[1]  

Globally, bloodstream infection affects about 30 

million people causing around 6 million deaths in a 

year.[2] 

The rate of BSI is more in patients admitted in the 

intensive care units (ICU).[3] BSI are characterized by 

the presence of viable microorganisms in the 

bloodstream that elicit inflammatory response and 
often accompanied by alteration of clinical, 

laboratory, and hemodynamic parameters.[4] Most 

common microorganisms causing BSI are Gram-

negative bacteria such as Escherichia coli, 

Pseudomonas aeruginosa, Klebsiella species, 

Neisseria meningitidis, and Haemophilus influenzae, 

and among Gram-positive bacteria such as 

Staphylococcus aureus, Streptococcus pneumoniae, 
Streptococcus pyogenes, Streptococcus agalactiae, 

Coagulase-negative Staphylococci (CoNS), and 

Enterococcus faecium[5] .BSI can be primary or 

secondary. When microorganism isolated in the blood 

culture coincides with a culture from a distal source, it 

is known as secondary BSI whereas episodes in which 

there is no documented distal source are defined as 

BSIs of unknown origin or primary BSI.[6] Various 

symptoms associated with bloodstream infections 

include fever, chills, reduced vascular tone, low blood 

pressure, change in mental status, hyperventilation, 

hypothermia, excessive sweating. Although blood 
cultures remain as the best means of diagnosing 

bacteremia , complementary testing with antigen tests, 

microbiologic investigations from other body sites, 

and histopathology can often aid in the diagnosis of 

disseminated disease.[7] The present study was 

conducted with the aim to identify the bacterial 

isolates from blood samples of BSI in the ICUs.  
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MATERIALS AND METHODS 

The present study was a prospective study conducted 

in the Department of Microbiology for a period of one 

year , in which  patients admitted in ICUs  with blood 

culture positive were included and is approved by 
Internal ethical committee. For each patient, only one 

BSI episode and, for each episode, only the first 

samples were considered. A BSI episode was defined 

as a time-period associated with one or more blood 

cultures positive for the same organism.[8] Under all 

aseptic conditions, 10-12 ml of blood was withdrawn 

from antecubital vein with a disposable syringe and 

was inoculated directly into commercially prepared 

BACTEC 9240 or BacT/Alert culture bottles. The 

samples received in the microbiology lab were 

processed as per standard protocols. Blood specimen 

was processed in the BACTEC(BD) or Bac-
T/Alert(BIOMERIEUX) microbial detection system. 

The blood culture bottles were loaded in the 

instrument and incubated for a maximum period of 6 

days or till the bottle was indicated positive by the 

system and time to positivity was noted. Smears were 

prepared from the positive blood culture bottles and 

Gram staining of the smears was done. 
Simultaneously the sample from all the positive 

bottles was sub cultured on blood agar and 

MacConkey's agar plates and incubated at 37°C for 

18-24 hours. Growth was identified by the colony 

characteristics, gram staining and the VITEK 2 

system. Identification and sensitivity of the organisms 

was done by using AST-GP628 card & AST-

GN280/281 cards. 

 

RESULTS 

Majority of patients were in the age group of 51-60 

years , followed by 61-70years. The average age of 
the patients enrolled was 49.7±15.7 years. Males were 

more than females. 

Table 1: age and gender wise is tribution of patients with BSI(n=226) 

Age(Years) No. of cases Percentage 

18-20 4 1.7 

21-30 23 10.2 

31-40 38 16.8 

41-50 37 16.4 

51-60 70 31 

61-70 40 17.7 

71-80 8 3.5 

81-90 6 2.7 

Gender  

Female 59 26.1 

Male 167 73.9 

(Table -1) Monomicrobial growth was seen in 222 and polymicrobial growth (two isolates each) was seen in 4  

samples of BSI thus total of  230 isolates were obtained from 226 blood samples. Out which 172 were Gram 

negative  of which Klebsiella pneumoniae was the most common. 58 were Gram positive isolates of which 

CoNS was the most common. 

 

Table 2: distribution of blood culture isolates (n=230) 

Organism No. of isolates %age 

Gram Negative isolates (n=172) 

Klebsiella pneumoniae 64 27.9 

Acinetobacter baumannii 44 19.2 

Escherichia coli 30 13.1 

Pseudomonas aeruginosa 9 4 

Stenotrophomonas maltophilia 5 2.3 

Enterobacter cloacae 4 1.8 

Acinetobacter lwoffii 3 1.3 

Sphingomonas paucimobilis 3 1.3 

Achromobacter xylosans 2 0.8 

Salmonella typhi 2 0.8 

Serratia marscenses 2 0.8 

Burkholderia cepacia 1 0.4 

Elizabethkingia meningoseptica 1 0.4 

Proteus mirabilis 1 0.4 

Pseudomonas stutzeri 1 0.4 

Gram Positive isolates (n=58) 

Coagulase negative Staphylococcus 31 13.4 

Staphylococcus aureus 18 7.8 

Enterococcus faecium 9 3.9 
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(Table 2).  Klebsiella pneumoniae and Escherichia isolates were highly susceptibility  to amikacin  whereas low 

susceptibility  to cephalosporins and ciprofloxacin. Acinetobacter baumannii was also highly susceptible to 

amikacin while low susceptibility was seen to cotrimoxazole and ampicillin. 

 

 
Figure   1:    Antimicrobial    susceptibility    pattern    of predominant gram negative isolates (n=172) 
(Figure-1) Among CONS all isolates showed resistance to penicillin. Low susceptibility  to erythromycin and 

fluoroquinolones and highly susceptible to vancomycin, teicoplanin and linezolid. Staphylococcus aureus all 

isolates showed resistance to penicillin  while low susceptibility to erythromycin and high susceptibility to 

linezolid , teicoplanin, vancomycin.(Figure-2) 

 

 
Figure 2: Antimicrobial susceptibility pattern of predominant gram  positive isolates (n=58) 

 

DISCUSSION 

This prospective study was conducted over a period of 

one year  in the department of Microbiology, in which  

total 226   blood culture positive samples and 230 

bacterial  isolates were included. In our study, 
majority of BSI were seen in males (73.9%) which is 

similar to a study made by Bhabhor Ullas et al.[9] in 

which  BSI were more in males  (54.33%) , mean age 

of the patients having BSI was 49.7±15.7 years which 

was comparable with the study of  Dr. Venu Gopal et 

al.[10] (mean age 47). In the present study 

monomicrobial growth was seen in (98.4%) samples 

and polymicrobial growth was (two isolates each)  in 

(1.6%) samples which is similar to results shown by 
Mathur et al.[11] in which out of 152 bacteremia 

episodes, 156 bacterial isolates were obtained, (97%) 

were monomicrobial and (3%) were polymicrobial. In 

the present study, primary bacteraemia was seen in 
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150 out of 226 BSI i.e 66.4% whereas secondary 

bacteraemia was seen in 76 BSI i.e 33.6% which is 

almost similar to rate (32% and 37%)of primary and 

secondary bacteraemia respectively reported by 

Wisplinghoff et al.[12]Our study showed that out of the 
230 isolates, 172i.e 74.8%  were Gram negative and 

58 i.e 25.2% were Gram positive ,  thus showing that 

maximum BSI were caused by Gram negative 

organisms. This was in comparison with study made 

by Jordi Vallés et al.[13] which showed that in their 

study maximum BSI were caused by Gram positive 

organisms(55%). Our data is similar with the study 

made by Mehta et al.[14]in which Gram negative 

organisms accounted for 80.96% of BSI. In our study 

among the Gram negative organisms Klebsiella 

pneumoniae was the most commonly isolated 

organism(27.9%) followed by Acinetobacter 
baumannii (19%) and Escherichia coli(13.1%) which 

was also seen in study made by Orsini J et al.[15] Other 

Gram negative organisms isolated in our study were 

Pseudomonas, Stenotrophomonas, Enterobacter 

cloacae, Acinetobacter lwoffii, Sphingomonas 

paucimobilis, Achromobacter xylosans, Salmonella 

typhi, Serratia marscenses, Burkholderia cepacia, 

Elizabethkingia meningoseptica, Proteus mirabilis . In 

our study CoNS was the most common Gram positive 

organism isolated(13.4%) followed by 

Staphylococcus aureus (7.8%) ,this is similar to study 
made by Silvia Natoli et al.[16]  whereas in another 

study made by Shaaban H. Ahmed et al.[17]  

Staphylococcus (29.2%,) was most common Gram 

positive organism isolated followed by 

Enterococcus(7.4%,). In our study Gram negative 

isolates showed low susceptibility to ampicillin 

(2.9%), amoxyclavulanic (10.5%), ciprofloxacin 

(17.4%), piperacillin / tazobactam (17.4%), 

gentamicin (25.5%) cefoperazone / sulbactam 

(27.3%), while susceptibility to amikacin was 48.8%  

this is almost similar to  study done by S sager Faiz et 

al. 21[18] In our study all isolates of Staphylococcus 

aureus showed resistance to penicillin and 

ciprofloxacin while high susceptibility was  shown to 

gentamicin(72.2%), linezolid (72.2%), tetracyclines 

(77.7%), teicoplanin (83.3%), daptomycin (88.8%) 

and 100% isolates were vancomycin sensitive. Among 

CONS all isolates showed resistance to penicillin.  

Low susceptibility was seen to erythromycin (9.6%), 
clindamycin (12.9%) and susceptibility to 

fluoroquinolones was almost 25%. All CONS were 

susceptible to   vancomycin, teicoplanin and linezolid 

(100%) which is comparable with similar study of 

R.B. Patwardhan et al,[19] 

Thus in our study Gram positive isolates showed high 

susceptibility to vancomycin, teicoplanIn and 

linezolid.  To conclude BSI with Gram negative 

organisms are more than with Gram positive 

organisms and are more in ICUs as patients admitted 

in ICUs are generally immunocompromised which 

leads to more morbidity and mortality of patients. 
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