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ABSTRACT 
Introduction: Blood stream infections are an important cause of serious morbidity and mortality.  Blood 

stream infections occur more frequently in patients hospitalized in intensive care units than in other units. 

The knowledge of distribution and antibiotic resistance pattern of causative microbial agents in these 

infections is important for their prevention and empirical antibiotic treatment while  awaiting culture and 

sensitivity results. Aim: The aim of the  study was to describe the distribution of  etiological agents 

causing blood stream infection in intensive care unit patients and their antibiotic resistance pattern, so that 

a guideline can be formulated for clinicians to choose an effective empiric antibiotic therapy.  

Methods: This was a retrospective study.  Samples representing blood stream infections were sent from 

ICU  to Microbiology laboratory for culture and sensitivity testing. Microbiological profile and antibiotic 

resistance pattern of clinical isolates was studied. Results: Positive cultures were obtained in 42 (11.9%) 

cases. Among culture positive isolates 56.1% were gram positive bacteria wherease (39%) and (4.9%) 

were gram negative bacilli and yeast respectively. Coagulase negative staphylococci (31.7%) was 

predominant organism followed by E.coli (24.4%), Staph aureus (12.2%), Enterococcus faecium 

(9.8%),Klebsiella pneumonia(7.3%) and nonfermenters (7.3%), Linezolid, Quinpristin/Dalfopristin, 

Vancomycim was the most active drugs for gram positive cocci wherease Amikacin and Carbapenams 

were most active drugs for gram negative bacilli. Nonfermenters showed multidrug resistance and were 

sensitive to tigecycline and colistin. Conclusion: This study provide information on distribution and 

antibiotic resistance pattern of microorganism causing blood stream infection. It may be a useful  guide 

for physician to start empiric antibiotic therapy in cases of blood stream infections and  in formulating 

antibiotic therapy policy in our hospital. It will provide a baseline reference data for future studies to 

detect changes in distribution and antibiotic resistance pattern of clinical isolates causing  blood stream 

infection.  

Keywords: Blood stream infection (BSI), Intensive Care Unit (ICU),Antibiotic resistance, Gram positive, 

Gram negative. 
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INTRODUCTION 

Blood stream infections (BSIs) are an important 

cause of serious morbidity and mortality and are 

among the most common health care associated 

infection.
1
 Illness associated with blood stream 

infection ranges from self limiting infections to 

life threatening sepsis that require rapid and 

aggressive antimicrobial treatment.
2
   

Blood stream infections (BSIs) occur more 

frequently in patients hospitalized in intensive 

care units than in other units. Debilitated 

condition of the patient due to underlying 
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diseases, invasive diagnostic and therapeutic 

procedures, contaminated life support 

equipment, prolonged use of in-situ  invasive 

devices, therapy with multiple antimicrobials 

predispose these patients to life threatening 

BSI.
3,4 

BSIs  in such patients not only extends  

the hospital stay but also causes an increase in 

hospital mortality rate and cost of care. 

Throughout the 1960s and 1970s, gram negative 

organisms were most frequently isolated from 

patients with nosocomial BSIs. Since then, 

infections due to gram positive organisms have 

become increasingly frequent.
5,6,7 

With the 

spread of multidrug resistant bacteria, the 

treatment of  BSI has become a challenging task 

for the Physician when selecting a regimen with 

which to treat patients because in almost all 

cases, antimicrobial therapy is initiated 

empirically before the results of blood culture 

are available. This is only possible with 

knowledge of the most frequently isolated 

etiological agents and their likely antimicrobial 

resistance pattern in a given place. Early 

initiation of appropriate antimicrobial treatment 

is critical in decreasing morbidity and mortality 

among patients with  blood stream  infections.
8
 

Keeping in mind that the profile of BSIs varies 

between institutions and the high mortality and 

morbidity associated with disease, a right choice 

of empiric therapy is of utmost importance. 

Therefore, the present retrospective analysis was 

carried out to determine the  distribution of 

microbial agents responsible for bloodstream 

infections in ICU of a tertiary care hospital and 

to get an up dated knowledge about their 

resistance pattern. This will not only help the 

clinician in selecting the antibiotics for empirical 

therapy till the result of culture and sensitivity 

are known but also help the clinician in 

identifying the changing pattern of etiological 

agents and their drug resistance pattern for 

future reference as well as in formulation of 

guideline on antibiotic prescribing policy and 

other infection control measures. 

 

MATERIALS AND METHODS 

Present study was based on the retrospective 

analysis of data about blood culture results of 

specimen submitted for culture to Microbiology 

laboratory. Permission was taken from 

Institutional Human Research Ethics Committee 

for the study. A total of 355 blood samples were 

processed during study period of 6 months (Oct. 

2011 to march 2012). All the samples were 

collected from intensive care units (Medicine, 

Surgery, Paediatrics) of GMCH – a 750 bedded, 

tertiary care, teaching hospital providing a full 

range of medical, surgical and super specialty 

facilities. Processing of samples was done at the 

department of microbiology. The patients 

hospitalized more  than 48 hours in the ICU 

were included in this study. The diagnosis of 

BSI was based on criteria of the center for 

disease control.
9 

Patients presenting with the 

evidence of infection at the time of admission 

and patients with a hospitalization period of less 

than 48 hours in ICU were excluded from 

study.Under the appropriate aseptic  precautions 

8-10ml of blood from adults and 1-3ml of blood 

from children was drawn by venipuncture and 

inoculated into BACT/ALERT FA/PF 

disposable blood culture bottle commercially 

available (by BIOMERIEUX,FRANCE). After 

inoculation blood culture bottles were sent to 

microbiology lab where the inoculated bottles  

were vented in BACT/ALERT 3D a fully 

automated blood culturing system by (BIO 

MERIEUX FRANCE). Anaerobic blood culture 

media was not used. Positive growth was 

identified up to species level by colonial 

morphology, gram staining and biochemical 

reactions utilizing automated identification 

system (VITEK2 COMPACT SYSTEM, 

BIOMERIEUX, FRANCE) according to 

manufacturer‘s instructions. Isolation and 
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identification of bacteria was followed by 

susceptibility testing that was performed 

with(VITEK2 COMPACT 

SYSTEM,BIOMERIEUX, FRANCE), applying 

the criteria suggested by the clinical and 

laboratory standard institute.
10

 Any result from 

the same patient with the same organism 

identification and the same sensitivity pattern 

received with in five days was considered a 

repeat culture and is counted only once in data 

base. An analysis of the distribution and the 

antibiotic resistance pattern of bacterial isolates 

was performed.  

 

RESULT 

During the six months study period 355 samples 

from patients admitted in ICU‘s of our tertiary 

care hospital were analyzed retrospectively. 42 

(11.9%) blood culture samples were positive for 

growth. Of these 41 (97.6%) were 

monomicrobial and 1 (2.4%) was polymicrobial. 

Among 41 monomicrobial growth, 39 (95.1%) 

yielded  growth of bacterial isolates and 2 

(4.9%) yielded growth of yeast (candida). 

Among bacterial isolates 23 (56.1%) were gram 

positive cocci and 16 (39%) were gram negative 

bacilli (Table-1) 

The most common microorganism isolated from 

blood culture sample was Coagulase negative 

staphylococci (CoNS) (31.7%) followed by 

Escherichia coli (24.4%), Staph aureus (12.2%), 

Enterococcus faecium (9.8%), Klebsiella 

pneumoniae (7.3%), Nonfermenters (7.3%) 

(Table-2). 

The antibiotic resistance pattern of gram positive 

and gram negative organism is shown in the 

(Table-3 and 4) respectively. Oxacilln  

resistance was noted in 84.5% and 60% isolated 

strains of Coagulase negative staphylococcci and 

Staph aureus respectively. 8 out of 13 isolated 

strains of Enterobacteriacea (61.53%) were 

positive for ESBL test. 

Antibiotic resistance among Nonfermenter : 

Pseudomonas aeruginosa and Acinetobacter  

baumanii complex strains isolated displayed 

multidrug resistance (MDR-P. aeruginosa and 

Acinetobacter were defined as resistant to three 

or all four following antibiotics: (Ceftazidime, 

Ciprofloxacin, Gentamicin and Imipenam). They 

were sensitive to Colistin and Tigecycline 

respectively. (Data not shown as the number of 

isolates were very low). 

 

DISCUSSION 

Patient with blood stream infections have 

remained a challenge for clinicians to treat. 

Prompt diagnosis and effective treatment are 

necessary to prevent complications and to 

reduce mortality from BSI. Data from Ibrahim 

et.al
11

showed that mortality rates doubled up 

from 30% to 60% when inappropriate empirical 

therapy was given to ICU patients with BSI. 

Knowledge of the hospital epidemiology and 

antimicrobial susceptibility pattern of blood 

isolates help physician to effectively manage 

blood stream infections because considerable 

differences  in the distribution and antibiotic 

resistance of blood isolates are reported even 

from hospital of similar size and mixture of 

patients  of  the  same  country. On the basis of 

prior knowledge of common causative agents 

and their susceptibility to prescribed antibiotic 

,empiric therapy is started and later changed 

according to final culture and susceptibility 

report. 

In the present retrospective analysis 11.9% 

cultures were positive for growth. It has been 

reported between 11.6%-42% in different 

studies.
12-17

This variation probably reflects 

different populations, clinical settings, age 

groups, selection of patients, number of blood 

cultures collected, blood culture medium 

formulation, type of blood culture system used 

for bacterial detection. 
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Most of the cultures (97.6%) in the present study 

yield mono microbial growth. The poly 

microbial growth isolation rate was 2.4%. The 

reported polymicrobial isolation rate varies 

between 1 to 15 percent. The polymicrobial  

growth  could  mean contamination or a severe 

infection with bad prognosis.
18,19

 

In our study gram positive bacterial isolates 

were more (56.1%) than gram negative bacilli 

(39%).This finding is in accordance with the 

studies by Falagas et al.
12

,Arora et al.
14

,  

Karlowsky et al.
20

and Ahmed et al.
21

Among the 

gram positive bacterial isolates, Coagulase 

negative staphylococci (CoNS) accounted for 

(31.7%) wherease S. aureus was isolated in 

12.2%cases. Our results are consistent with the 

result of other studies. Data from the SCOPE 

(Surveillance and control of pathogen of 

epidemiologic importance) project revealed that 

the most common pathogen causing nosocomial 

BSI were CoNS (32%) and S.aureus (16%).
6
 

Another data published from national 

nosocomial  surveillance system for ICU 

associated primary blood stream infections 

identified CoNS (37%) and S. aureus (12.6%) as 

the leading pathogen. The increase in the 

frequency of CoNS BSI isolates can be 

explained by increased use of invasive intra 

vascular devices. The trend for CoNS may 

reflect a change from regarding these organism 

as skin flora to viewing them as clinically 

significant. The interpretation of blood cultures 

positive for Coagulase negative staphylococcci 

has inherent difficulties and require careful 

reasoning. 

Gram negative pathogens were lower on the 

rank of organism and included E.coli (24.4%) 

followed by Klebsiella pneumoniae (7.3%) and 

Pseudomonas aeruginosa (4.9%). These results 

are similar to other study where these organisms 

have been among the leading gram negative 

pathogen.
22

 

Candida were isolated in (4.9%) cases. This is 

consistent with the study of Arora et al.
14

 and 

Narain et al.
23 

where as in other studies the 

incidence is much higher.
24

 Extensive use of 

antibiotics, aggressive treatment of neoplastic 

diseases, an expanding population of patients 

with AIDS with prolonged survivors, use of 

indwelling devices for ICU and many other 

factors are responsible for considerable 

prevalence of fungemia. 

Increased antimicrobial resistance rate among 

microorganisms isolated from BSI are a 

significant problem worldwide. In developing 

country like India, although the majority of the 

population depends on public health care 

system, increasing fraction is being managed by 

private facilities. Heterogenecity is also reflected 

in health care practices. As a result different 

patterns of antimicrobial resistance and 

antimicrobial use may emerge with in country. 

Methicillin resistant Staph aureus (MRSA), 

Vancomycin resistant enterococi (VRE), 

Extended spectrum β-Lactamase producing 

Klebsiella sp. and E-coli, Carbapenam resistant 

enterobacteriaceae,pseudomonas 

aeruginosa,acinetobacter spp. are seen more 

frequently in ICU patient than in non-ICU 

patients in many countries. 

In the present study 60% of the S. aureus and 

84.5% of the Coagulase negative staphylococci  

isolated showed resistance to oxacillin. our 

findings coincides with the studies by Falagas et 

al.
12

, Karlowsky et al.
20

 who also reported 

considerable proportion of S. aureus and CoNS 

resistant to oxacillin. With other tested antibiotic 

the rate of resistant was reasonably high. 

However we observed that no strain of S.aureus 

isolated showed resistance to vancomycin. 

Similar finding  was noted in other studies.
12,15

 

So vancomycin can be safely used in multidrug 

resistant strain. Linezolid and quinpristin/ 

dalfopristin , tigecycline were sensitive in all 

isolated strain of S.aureus . Rifampicin and 
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clindamycin had a good activity against S.aureus  

so these drugs can be used as a cost effective 

alternative for S. aureus treatment as they are 

less expensive. 

Enterococi displayed markedly high level of 

drug resistance to most commonly used 

antibiotics. All the enterococcal isolates in 

present study were resistant to ampicillin, 

quinolones, high strength Gentamicin. 

Resistance to vancomycin was noted in 1 isolate 

.(25%). No resistance was seen against linezolid 

and quinpristin/dalfopristin. In another study 50-

60% enterocci isolates were resistant to all 

antibioties tested.
25

 

In present study gram negative bacilli showed 

high resistance rate to majority of antibiotics. 

Other workers also have reported majority of 

gram negative isolates in their study as 

multidrug resistant.
16 

Ampicillin/sulbactam, 

ceftriaxone and other cephalosporins, quinolones 

(ciprofloxacin) showed high resistance for gram 

negative bacteria. These drugs have been 

commonly over used in out patients for many 

years hence high resistance rate is expected. 

The alarming finding in the present study was 

higher rate of resistance in enterobacteriaceae to 

cephalosporins which is a marker for presence of 

ESBL. In present study 61.5% isolated strain of 

enterobacteriaceae showed positive ESBL test. 

In India ESBL production among 

enterobacteriaceae  has been reported to be 

between 74.4 %- 80.9%. This high rate of 

resistance to cephalosporin is due to abundant 

use of cephalosporins in the hospitals. It is a 

very trouble some development as the mortality 

is reported much higher with ESBL producing 

enterobacteriaeae. 

High resistance rate of gram negative bacilli can 

also be explained by the site where our study 

was performed (ICU‘s only) and the higher 

percentage of extended spectrum β-lactamases 

among gram negative bacilli (61.5%) which 

limits the therapeutic options in infection caused 

by such strain due to two broad factors: cross 

resistance (eg. to aminoglycosides, co-

trimoxazole or fluoroquinolones) and the 

spectrum of these enzymes.  

In all vancomycin, linezolid and 

quinpristin/dalfopristin were most effective 

drugs for gram positive pathogens whereas 

amikacin and carbapenams were most active for 

gram negative bacilli(Enterobacteriaceae). 

Although the number of nonfermenters isolated 

in present study was less but the alarming 

finding was that isolated nonfermenters were 

multi drug resistant sensitive to only tigecycline 

and colistin (Data not shown). Doripenam and 

tigecycline are now available but with the degree 

of resistance encountered  it is a matter of time 

before these antibiotics are exhausted. 

 

CONCLUSION 

The present retrospective analysis provided 

much needed information on the distribution of 

bacterial pathogens in blood stream infections 

and their antibiotic resistance pattern. The study 

conducted showed both Gram positive and Gram 

negative bacteria were responsible for blood 

stream infections. We observed resistance to 

several antimicrobial agents used as a first line 

and inexpensive treatment of BSI,such as 

ampicillin,penicillin,gentamicin,ciprofloxacin. 

The rise in antibiotic resistance in blood isolates 

emphasizes on rational and judicious use of 

antibiotics according to the antibiotic 

susceptibility/ resistance pattern of the 

institution. Specific antibiotic utilization 

strategies like antibiotic restriction, combination 

therapy and antibiotic recycling may help to 

decrease or prevent the emergence of resistance. 

Moreover there is need for strict aseptic 

precaution and sound infection control practices 

on the part of health care workers. 

These results also highlights the important role 

of local microbiology laboratories to detect 

resistance or reduced susceptibility in time to 
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assist in evidence based antimicrobial treatment, 

to  provide a baseline reference data for future 

studies, to detect changing trends in 

antimicrobial resistance pattern of pathogen at 

earliest thus can help in setting up priorities for 

focused intervention efforts and in formation of 

antibiotic prescribing and infection control 

policies of institution. Our result seem helpful in 

providing useful guidelines for choosing an 

effective antibiotic in cases of septicemia and for 

choosing salvage therapy  against  multidrug 

resistant strain.Our result should be interpreted 

cautiously since the study included a single 

referral hospital with few numbers of bacteria 

isolates as well as short study period.  
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Table – 1 : Data showing the results of Blood Cultures 

 
Result of culture (n = 355) No. % 

Growth Positive 42 11.9 

Growth Negative 313 88.1 

Number of bacterial isolates per culture (n = 42) 

Monomicrobial 41 97.6 

Polymicrobial 1 2.4 

Pattern of Monomicrobial isolates( n = 41) 

Gram positive cocci 23 56.1 

Gram Negative bacilli 

A.Enterobacteriacae 

16 

13 

39 

31.7 

B.Nonfermentative gram 

Negative bacill 
3 7.3 

Fungi (yeast) 2 4.9 

 
 

 

 

Table – 2 : Distribution of isolates obtained from blood culture positive for monomicrobial growth 

 
S.No. Organism No. (n=) of isolates Percentage % 

1 Coagulase negative staphylococci 13 31.7 

2 Escherichia coli 10 24.4 

3 Staph aureus 5 12.2 

4 Enterococcus faecium 4 9.8 

5 Klebsiella pneumoniae 3 7.3 

6 Pseudomonas aeruginosa 2 4.9 

7 Streptococcus pneumoniae 1 2.4 

8 Acinetobacter baumanni 1 2.4 

9 Yeast (Candida spp.) 2 4.9 
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Table – 3 : Antibiotic resistance rate among gram positive pathogen isolated from BSIs 

 
Drugs Coagulase negative  

Staphylococci  

(n = 13) 

Staphylococcus aureus 

(n = 5) 

Enterococcus faecium 

(n = 4) 

 n % n % n  % 

Penicillin 13 100 5 100 4 100 

Ampicillin ND ND ND ND 4 100 

Oxacillin 11 84.6 3 60 ND ND 

HS Gentamicin ND ND ND ND 4 100 

Gentamicin 11 84.6 3       60 ND ND 

Ciprofloxacin 11 84.6 4 80 4 100 

Levofloxacin 11 84.6 4 80 4 100 

Moxifloxacin 7 53.8 3 60 ND ND 

Erythromycin 11 84.6 4 80 4 100 

Clindamycin 9 69.2 0 0 ND ND 

Quinupristin 3 23.0 0 0 0 0 

Linezoild 4 30.7 0 0 0 0 

Vancomycin 4 30.7 0 0 1 25 

Tetracycline 1 7.6 2 40 4 100 

Rifampicin 7 53.8 1 10 ND ND 

TMP/SMX 7 53.8 2 40 ND ND 

Tigecycline 0 0 0 0 0 0 

ND = Not Done 

 

 

Table – 4 : Antibiotic resistance rate among gram negative Pathogen (Enterobacteriaceae) isolated 

from BSIs 

 
Drugs Escherichia coli 

(n = 10) 

Klebsiella pneumoniae  

(n = 3) 

 n % n % 

Ampicillin /Sulbactam 10 100 2 67 

Piperacillin/Tazobactam 4 40 1 33 

Cefazolin 10 100 2 67 

Ceftriaxone 10 100 2 67 

Cefepime 8 80 2 67 

Imipenem 1 10 1 33 

Meropenem 1 10 1 33 

Amikacin 1 10 1 33 

Gentamicin 7 70 0 0 

Tobramycin 8 80 1 33 

Ciprofloxacin 10 100 2 67 

Moxifloxacin 10 100 2 67 

Tigecycline 0 0 0 0 

Trimethoprim /Sulfamethoxazole 7 70 0 0 

 


