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ABSTRACT Objective: Automated blood culture systems are the most preferred and reliable methods. It is very important and also difficult to 
distinguish whether the microorganism is causative or a contaminant in blood cultures. The aim of this study is to evaluate blood 
culture results between January 1, 2012 and January 1, 2013. 

Materials and Methods: Blood samples were cultured by using the BACTEC 9120 automated system. The decision about the 
growth being a pathogen or contamination was made through clinical findings, laboratory results, and identification of the same 
microorganism with the same antibiotic susceptibility patterns from blood samples.

Results: Of the blood cultures, 43.8% yielded positive results, and 30.4% of them were identified as pathogens, while 13.4% 
was evaluated as contaminants. The highest contamination rate of 29.8% was observed in the department of cardiology, and 
the lowest contamination rate of 1.2% was observed in the department of pediatrics. Methicillin-resistant coagulase-negative 
staphylococci were the most common organisms (19.4%) isolated from blood cultures and assumed as pathogens. 

Conclusion: Every laboratory should control contamination rates at least once a year and check the results on whether contami-
nation rates are less than 3% or not. If the rates are more than 3%, necessary measures should be taken. The most important 
measure is to establish phlebotomy teams or to educate all personnel, if this establishment not possible.
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INTRODUCTION

Circulatory system infection is the most important cause of morbidity and mortality in inpatients. Correct interpre-
tation of blood culture results is one of the main responsibilities of the clinical microbiology laboratory for reveal-
ing the existence of these infections. For reducing mortality and morbidity rates, it is important to detect growing 
microorganisms in a short time, to find out whether they are causative agents or contaminants, and to direct the 
treatment properly by performing antibiotic susceptibility tests for the microorganisms accepted to be causative 
agents (1, 2). Although various molecular methods, such as nucleic acid probes and polymerase chain reaction 
(PCR), have been developed for rapid diagnosis, blood culture is still the most sensitive and reliable method. For 
blood culture, fully automated systems are the most frequently preferred and most reliable techniques. In these 
systems, high rates of contamination are observed due to rich medium content of blood culture bottles, in addition 
to reduced time for the detection of the growth (3). Especially in case of isolation of microorganisms that can be 
contaminants and in cases when more than one blood sample can not be taken for some reason, making the caus-
ative agent/contaminant differentiation is an important concern for a clinical microbiology laboratory. This study 
aimed to increase the quality of our laboratory by evaluating blood culture results within 1 year, retrospectively and 
increasing the efficacy of blood cultures. 

MATERIALS and METHODS

In this study, blood culture samples sent from various clinics to the medical microbiology laboratory between January 1, 
2012 and January 1, 2013 were evaluated. Blood samples were taken under aseptic conditions by the health staff 
working at the related clinic. In sampling, BD BACTEC Plus (Becton, Dickinson and Company, Sparks, MD) was 
used for adults, and BD BACTEC PEDSPlus (Becton, Dickinson and Company, Sparks, MD) was used for pediatric 
patients. Also, two aerobic bottles were used for each patient. The second bottle of a patient was asked for  from 
the clinics that sent only one bottle. Gram-staining was performed from blood culture bottles, which was followed 
by the BACTEC 9120 (Becton Dickinson and Company, Sparks, MD) automated blood culture system and which 
gave a “positive signal” in the automated system; then, Gram staining was evaluated with regard to bacteria mor-
phology. The samples taken from bottles were subcultured in 5% sheep blood agar (Salubris, Turkey), chocolate 
agar (Salubris, Turkey), and EMB agar (Salubris, Turkey) media, and they were incubated at 37°C for 18-24 hours. 



Identification of isolated bacteria and/or yeasts was performed by 
conventional tests and the VITEK2 (bioMérieux, France) automated 
identification system. Antibiotic susceptibility of microorganisms 
was evaluated by the Kirby-Bauer disc diffusion method in accor-
dance with the Clinical and Laboratory Standards Institute (CLSI) 
criteria. Growth was assessed at the same time of each positive 
growth signal (not retrospectively). Contaminant/causative agent 
differentiation of the results obtained from blood cultures was made 
not only with the growth in two bottles and also by asking the opin-
ion of related clinician about the clinical picture of the patient, de-
fining the type of growing bacteria, and by comparing antibiotic 
susceptibility patterns. 

At the end of the 7-day incubation time, gram staining was per-
formed from the bottles showing a “negative signal” and exam-
ined. Culture result was considered to be negative in the absence 
of a microorganism. 

Statistical Analysis
Statistical analysis of data obtained from the study was performed 
using SPSS (Statistical Package for Social Sciences) for Windows 
16.0. p<0.05 was accepted to be the statistical significance level. 

RESULTS

Growth was found in 43.7% (n=758) of blood cultures sent to our 
department in 1 year (n=1732). Of these growths, 232 (30.6%) 
were evaluated to be contaminants with skin flora, while 526 
(69.4%) were considered to be causative agents. 

Blood culture samples that were sent to our laboratory were, re-
spectively, from these clinics respectively; internal medicine (690, 
39.8%), other surgery (172, 9.9%), pediatrics (167, 9.6%), neurol-
ogy (160, 9.2%), anesthesia intensive care unit (AICU) (157, 9.1%), 
infectious diseases (115, 6.7%), chest diseases (114, 6.6%), general 
surgery (100, 5.8%), and cardiology clinics (57, 3.3%) (Table 1).

Among the blood samples sent to out laboratory, the rate of caus-
ative agents (causative agent number of a clinic / total number of 
samples from same clinic) was highest in the AICU (49.6%, n=78) 
and lowest in the clinic of infectious diseases (15.7%, n=18). The 
numbers of causative agents in other clinics were 197 (28.6%) in 
the internal diseases clinic, 58 (58%) in the general surgery clinic, 
43 (25.7%) in the pediatrics clinic, 55 (34.4%) in the neurology 
clinic, 23 (20.2%) in the chest diseases clinic, 19 (33.4%) in the 
cardiology clinic, and 35 in other surgical clinics (Table 2). 

The microorganisms that were isolated from blood cultures in 1 
year and were considered to be causative agents were, respectively, 
methicillin-resistant coagulase-negative staphylococcus, (MRCNS) 
19.4% (n=102), non-fermenter gram-negative bacillus 16.5% 
(n=87), methicillin-sensitive coagulase-negative staphylococcus 
MSCNS 12.7% (n=67), Escherichia coli 10.8% (n=57), Entero-
coccus spp. 8.9% (n=47), yeast type 7.6% (n=40), Klebsiella spp. 
6.5 % (n=34), methicillin-sensitive Staphylococcus aureus (MSSA) 
4.4% (n=23), methicillin-resistant Staphylococcus aureus (MRSA) 
4.2% (n=22), and Enterobacter spp. 2.3% (n=12) (Table 3). 

DISCUSSION

The use of automated blood culture systems has solved the prob-
lems caused by conventional blood culture methods that provide 
results in longer time and that can give wrong results (4). With the 
detection of possible causative pathogens in blood cultures as soon 

Table 2. Distribution of the positive/negative and causative agent/contamination ratios of blood culture samples according to clinic 

 Number of samples Negative Positive Causative Contaminant
Clinic (n) n (%) n (%) n (%) n (%)

Internal Medicine 690 413 (59.9) 277 (40.2) 197 (28.6) 80 (11.6)

Other Surgery 172 119 (69.2) 53 (30.8) 35 (20.3) 18 (10.5)

Pediatrics 167 122 (73.1) 45 (26.9) 43 (25.7) 2 (1.2)

Neurology 160 65 (40.7) 95 (59.4) 55 (34.4) 40 (25)

Anesthesia ICU 157 60 (38.3) 97 (61.7) 78 (49.6) 19 (12.1)

Infectious Diseases 115 82 (71.4) 33 (28.7) 18 (15.7) 15 (13)

Chest Diseases 114 68 (59.7) 46 (40.4) 23 (20.2) 23 (20.2)

General Surgery 100 24 (24) 76 (76) 58 (58) 18 (18)

Cardiology 57 21 (36.9) 36 (63.2) 19 (33.4) 17 (29.8)

TOTAL 1732 974 (56.2) 758 (43.8) 526 (30.4) 232 (13.4)

Table 1. Distribution of blood culture samples according to clinic

Clinic n (%)

Internal Medicine 690 (39.8)

Other Surgery 172 (9.9)

Pediatrics 167 (9.6)

Neurology 160 (9.2)

Anesthesia ICU 157 (9.1)

Infectious Diseases 115 (6.7)

Chest Diseases 114 (6.6)

General Surgery 100 (5.8)

Cardiology 57 (3.3)

TOTAL 1732
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as possible, clinicians do not lose time for initiating the treatment, 
and the mortality rate is decreased to a great extent (5). In addi-
tion, causative agent-contamination differentiation gets difficult in 
cases of inappropriate skin antisepsis and especially in the growths 
in single blood culture bottles (1, 6, 7). Every clinical microbiology 
laboratory should take measures to decrease the rate of contami-
nation in blood cultures. Moreover, it should find out the rates of 
contamination at least once a year, control whether these rates are 
below 3% or not, and, if these rates are over 3%, the necessary 
precautions should be taken for decreasing the rates. Bates et al. 
revealed that contaminated blood cultures extended the hospital-
ization time and increased the patient cost at a rate of 20%-39%, 
and they emphasized the importance of taking two blood culture 
samples for evaluating contamination (8). Similarly, in our hospital, 
at least two blood culture samples are taken from each patient. The 
time and technique of taking sample and the amount of blood taken 
into a bottle are the factors directly affecting blood culture results. 
Furthermore, in hospitals without a phlebotomy team, it is impos-
sible for laboratories to control these variables. In our study, these 
variables were not evaluated, due to lack of a phlebotomy team in 
our hospital. In the study of Surdulescu et al., it was reported that 

the rate of contamination decreased from 5.6% to 2.6% with a 
phlebotomy team (9). With regard to the distribution of the con-
tamination rates of blood culture samples according to the clinics 
(Table 2), the highest contamination rates were found in the blood 
cultures that were sent by cardiology (29.8%), neurology (25%), 
and chest diseases (20.2%), and the lowest rates were found in the 
blood cultures sent by pediatrics (1.2%). Table 4 includes the rates 
of causative agents and contamination revealed by some research-
ers. The general contamination rate of 13.4% in our study was 
higher than in other studies, except for the study of Durmaz et al. 
(29.60%) (Table 4). In the study of Durmaz et al., which was con-
ducted in 1993, the most frequently isolated bacteria were found 
to be Klebsiella spp, coagulase-negative Staphylococcus (CNS), 
Escherichia coli, and Pseudomonas spp (10). In another study car-
ried out by Tunçbilek et al. (11), S. aureus was reported to be the 
most frequently isolated microorganism. On the other hand, in the 
study of Adalati et al. (12), conducted in 2003, 24.5% (n=114) of 
causative microorganisms were MRSA, 21.5% (n=114) was gram-
negative enteric bacilli, and 6.9% (n=32) was Enterococcus spp. 
Gül-Yurtsever et al. conducted a study in 2004 and found that 71% 
(n=704) of causative bacteria were gram-positive bacteria, 27.1% 
(n=269) was gram-negative bacteria, and 1.8% (n=18) was Candi-
da spp. Of gram-positive bacteria, 49% was CNS, 15% was S. au-
reus, and 3.6% was Enterococus spp. Of gram-negative bacteria, 
11.6% was defined to be E. coli, 4% was Klebsiella spp., 2.8% 
was Pseudomonas spp., 3.3% was Acinetobacter spp., 1.2% was 
Enterobacter spp., and 0.2% was Proteus spp (13). Moreover, in 
the study of Çopur-Çiçek et al. in 2011, 80% (n=108) of causative 
microorganisms were detected to be gram-positive bacteria, 17% 
(n=23) was gram-negative bacteria, and 3% (n=4) was Candida 
spp. Eighty-seven percent (n=94) of gram-positive bacteria were 
CNS, 3.7% (n=4) was S. aureus, and 9.3% (n=10) was Entero-
coccus spp. Of gram-negative bacteria, 26.0% (n=6) was specified 
to be E. coli, 21.7% (n=5) was Klepsiella spp., 21.7% (n=5) was 
Pseudomonas spp., and 30.4% (n=7) was Acinetobacter spp. 
(14). In this study, similar to other studies, in spite of changing 
rates, gram-positive bacteria (49.6%) were the most common caus-
ative agents (Table 3), and gram-negative bacilli (36.1%), primar-
ily Enterobacteriaceae bacteria, followed gram-positive bacteria, 
which was consistent with many studies. It was observed that the 
rates of gram-negative bacilli and yeast isolation were higher than 
in some other studies (12-14). 

In our study, 1732 blood culture samples were evaluated in 1 year, 
and microorganism growth was observed in 43.8% (n=758) of 
them, whereas no reproduction was found in 56.2% (n=974). Of 
the blood samples accepted by our laboratory, 30.4% (n=526) was 
reported to be a causative agent, and 13.4% (n=232) was reported 
to be contamination. While making the causative agent/contami-
nant differentiation, some conditions, such as condition of growth 
in more than one bottle, the type of growing microorganism, the 
communication between the doctor and patient, and the presence 
of other inflammation markers, were taken into consideration. 
Furthermore, since CNSs are the most frequently isolated con-
taminant microorganisms in blood cultures, it is difficult to evaluate 
their clinical significance. Positivity obtained in many blood culture 
bottles taken in the same period can be used for causative agent/
contaminant differentiation. 

Table 3. Distribution of microorganisms found to be causative 
agents in blood cultures in 1 year 

Type of microorganism (n) %

MRCNS 102 19.4

Non-fermenter bacillus 87 16.5

MSCNS 67 12.7

E.coli 57 10.8

Enterococcus spp. 47 8.9

Yeast 40 7.6

Other 35 6.7

Klebsiella spp. 34 6.5

MSSA 23 4.4

MRSA 22 4.2

Enterobacter spp. 12 2.3

TOTAL 526 100

Table 4. Causative contamination and negative rates in other 
studies 

Study Causative Contamination Negative

Durmaz et al. (10) 24.67%  29.60% 45.73%  
 (1270/5148)  (1524/5148) (2354/5148)

Tunçbilek et al. (11) 10.96%  2.66% 85.23%  
 (173*/1578)  (42/1578) (1345/1578)

Adalati et al. (12) 19.17%  1.32% 79.49%  
 (449/2341)  (31/2341) (1861/2341)

Gül-Yurtsever et al. (13) 23.67%  1.21% 75.10%  
 (991/4186)  (51/4186) (3144/4186)

*A total of clinically significant bacteremia and temporary bacteremia cases
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In our laboratory, this criterion was used for all CNS isolates. A 
widely accepted view is to keep the blood culture contamination 
rate below 3% in all cultures (15, 16). The rate of blood culture 
contamination is closely related to the technique that is used for tak-
ing the sample, where the blood is taken from (catheter or venous 
puncture), and who takes blood from the patients. Moreover, it was 
suggested that when a phlebotomy team was charged with taking 
blood cultures, the rates of contamination decreased (16, 17). For 
reducing contamination rates, the phlebotomy team should work 
regularly, and they should be given the necessary education. In the 
study of Harding et al., it was stated that the rate of blood culture 
contamination decreased from 1.82% to 1.01% in 8 months as a 
result of some interventions, including discussion of blood-taking 
techniques in small educational groups by the phlebotomy team 
and organization of various educational programs (18). Similarly, 
in the study of Lin et al., the rate of blood culture contamination 
was reported to decrease from 3.5% to 2% through education and 
one-to-one feedback (18, 19). 

CONCLUSION

We strongly believe that the lack of an educated phlebotomy team 
in our hospital contributed to high contamination rates. In order 
to decrease these high rates, a phlebotomy team should be or-
ganized. If it is not possible, all staff charged with taking blood 
cultures should be educated on this issue. 
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