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A B S T R A C T  

Background: Coagulase-negative Staphylococci are members of stable skin inhabitants. They are frequent contaminants 

in blood cultures and can lead to unnecessary exposure of patients to antimicrobial drugs and excess hospital costs. This 

study aims to estimate the frequency of Coagulase-negative Staphylococci in blood cultures and their antibiograms. 

Materials and Methods: This cross-sectional study was performed in a tertiary care hospital over one year from April 

2018 to March 2019. Blood cultures received in the laboratory were processed to isolate Coagulase-negative 

Staphylococci. Susceptibility to various antimicrobial drugs was detected by disc diffusion method and E-strips.  

Results: A total of 13802 blood cultures were processed in one year. 1750 blood cultures yielded bacterial growth and 

374 blood cultures were positive for Staphylococci. Out of these 374 blood cultures, 97 were categorized as 

Staphylococcus aureus and 277 were Coagulase-negative Staphylococci. Out of 13802 total blood cultures performed 

during study period, 277 blood cultures positive with Coagulase negative Staphylococcus means contamination rate of 

2% out of total blood cultures. 277 Coagulase negative Staphylococcus positive cultures out of 1750 positive blood 

cultures means contamination rate of 15.8% out of positive blood cultures. Among Coagulase-negative Staphylococci, 

68.2% isolates were resistant to Cefoxitin, 95.3% to Penicillin, 85.1% to Erythromycin, 37.5% to Ciprofloxacin, 59.6% to 

Gentamicin, 68.6% to Fusidic acid, 3.6% to Teichoplanin, and 1.4% to Linezolid. All isolates were sensitive to Vancomycin. 

Conclusion: The rate of blood culture contamination was 2% out of total blood cultures and 15.8% out of positive blood 

cultures.  
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I n t r o d u c t i o n  

Coagulase-negative Staphylococci (CoNS) are 

members of the normal flora of the skin.1,2 There are 

more than 40 species of CoNS. They are members of 

the genus Staphylococcus but they are unable to 

produce coagulase and they are less virulent and 

pathogenic than Staphylococcus aureus.2 These 

organisms rarely cause disease in a healthy 

population. CoNS being multidrug-resistant may get 

selected due to excessive use of antimicrobials in 

hospitals and their ability to form biofilms can lead 
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to foreign body-related or device-associated 

healthcare infections.2  Blood cultures are of crucial 

importance in diagnosing septicemia in critically ill 

patients.3 Blood culture contamination/pseudo 

bacteremia may occur when cultures get 

contaminated with microbial flora of skin due to 

ineffective or inappropriate sterile technique being 

practiced while drawing blood specimen or 

processing of cultures. Blood cultures give false-

positive results with organisms that were not 

present in the bloodstream.4 Blood culture 

contamination is quite a common issue encountered 

in microbiology laboratories. CoNS are frequent 

isolates from microbiological culture and are 

considered as culture contaminants.3-5 CoNS being 

opportunistic pathogens can cause nosocomial 

infections and are multi-drug resistant.2 Therefore, 

it is of utmost importance to differentiate between 

blood culture contamination and true bacteremia to 

avoid prolonged hospital stays, excessive costs and 

unneeded exposure of patients to antimicrobial 

drugs in a hospital setting which can ultimately 

select for drug-resistant organisms such as 

vancomycin-resistant Enterococci.5 Several 

guidelines are available to differentiate blood 

culture contaminants from pathogens but the true 

“gold standard” is yet not determined.3,5 If only one 

blood culture out of a set of two is positive it is 

presumed to be blood culture contamination and if 

both bottles yield organism that is considered as 

true bacteremia.5 CoNS considered as true 

contaminants of blood culture in past are more 

recently reported as a cause of true bacteremia in 

some patients.5  

Blood culture contamination with CoNS being a 

member of skin flora may result from the faulty 

technique. False-positive blood cultures may lead to 

a prolonged hospital stay and unnecessary 

treatment with anti-staphylococcal drugs leading to 

additional costs. This study was conducted to 

estimate the frequency and percentage of CoNS 

isolation from blood cultures and their antimicrobial 

drug resistance pattern. 

M a t e r i a l s  a n d  M e t h o d s  

This cross-sectional study was carried out at the 

microbiology laboratory of a tertiary care hospital, 

from April 2018 to March 2019.  

All blood culture samples received in the 

microbiology laboratory during the period of study 

were processed to isolate CoNS. One positive blood 

culture out of a set of two was presumed to be blood 

culture contamination. Repeat samples from the 

same patients were excluded. 

The total blood cultures (13802) received in the 

pathology laboratory over the period of one year 

were processed to isolate members of Genus 

Staphylococcus. Blood culture bottles were 

processed after 48 hours of incubation, subculture 

was done on solid media (chocolate and 

MacConkey’s agar). Identification was done based 

on colonial morphology and gram stain. After 

overnight incubation at 35°C, each distinctive colony 

morph type was selected and gram stain was 

performed. Gram positive cocci arranged in clusters 

were selected and catalase test was performed. 

Gram-positive, catalase-positive cocci were labeled 

as Staphylococci. Tube coagulase and 

deoxyribonuclease (DNase) tests were performed to 

differentiate among Staphylococcus aureus and 

Coagulase negative Staphylococci. The organisms 

with coagulase and DNase-test negative were 

labelled coagulase-negative Staphylococci. The 

frequency of CoNS in blood cultures was calculated 

and recorded. Antimicrobial drug susceptibility test 

was performed. Organisms were suspended in 

Mueller-Hinton broth to the turbidity of a 0.5 

McFarland standard and then plated on Mueller-

Hinton agar. Susceptibility of CoNS to various drugs 

like Penicillin (10 U), Cefoxitin (30 μg), Gentamicin 

(10 μg), Ciprofloxacin (5 μg), Erythromycin (15 μg), 

Fusidic acid (10 μg), Linezolid (10 μg), Vancomycin 

(30 μg) and Teichoplanin (30 μg) was detected by 
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using disc diffusion technique and E strips according 

to Clinical and Laboratory Standards Institute (CLSI) 

recommendations.6 Susceptibility of isolates to 

various drugs was detected and was reported as 

frequency and percentages. 

R e s u l t s  

A total of 13802 blood cultures were processed in 

one year. 1750 (12.7%) blood cultures yielded 

bacterial growth. The most frequent isolated from 

blood cultures were gram-negative bacteria 

followed by Staphylococci and Enterococci. Out of 

1750 blood cultures, 1130 (64.5%) blood cultures 

yielded gram negative bacteria, 374 (21.4%) blood 

cultures were positive for Staphylococci. Out of 

these 374 blood cultures, 97(25.9%) were 

categorized as S. aureus and 277 (74.1%) were CoNS.   

Frequency of CoNS was 2% (277/13802) out of total 

blood cultures while frequency of CoNS was 15.8% 

(277/1750) out of positive blood cultures. 

Antimicrobial drug susceptibility was performed and 

drug resistance pattern in CoNS has been shown in 

Graph 1. 

 
Graph 1: Frequency of drug resistance in coagulase-

negative Staphylococci (n=277) 

D i s c u s s i o n  

Blood culture contamination with commensal skin 

flora leads to increased costs, prolonged hospital 

stays, and patient morbidity. Unnecessary and 

prolonged hospitalization and antimicrobial drug 

use can lead to healthcare-associated infections.7 

This study was conducted to determine the rate of 

blood culture contamination. 

In this study, the frequency of CoNS was 2% out of 

total blood cultures and 15.8% out of positive blood 

cultures. A study conducted by Khan F et al reported 

CoNS were isolated in 10.6% of positive blood 

cultures.8 A study by Malik S et al reported 18% 

contamination rate of the blood culture9. While 

according to Gupta S et al, rate of blood culture 

contamination by CoNS was 17.4% of positive 

cultures.10 The rate of blood culture contamination 

should be calculated and monitored to devise 

appropriate measures and interventions to keep the 

rate low as 2–3%.7,9,11 Studies have documented that 

implementing aseptic techniques and better skin 

antisepsis significantly reduces the blood culture 

contamination rate.12 

A study by Geisler BP et al demonstrated that 

dedicated and trained phlebotomists can play a 

positive role in decreasing the rate of blood culture 

contamination and this can lead to decreased health 

care costs and unnecessary use of antimicrobial 

drugs.13 Even by implementing simple informational 

intervention aiming at increasing basic knowledge 

and skill of phlebotomists can be effective in 

decreasing blood culture contamination 

significantly.14 

Drug susceptibility pattern revealed 95.3% of CoNS 

were resistant to Penicillin, 68.2% to Cefoxitin, 

85.1% to Erythromycin, 59.6% to Gentamicin, and 

68.6% to Fusidic acid. The majority of CoNS are drug-

resistant especially to Cefoxitin and Methicillin.2 

Contamination of blood cultures with an organism 

that is not present in the bloodstream can lead to 

unnecessary prolongation of hospital stay, excess 

http://www.tjmrjournal.org/searchresult.asp?search=&author=Shilpi+Gupta&journal=Y&but_search=Search&entries=10&pg=1&s=0
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costs and exposure to undesired effects of broad-

spectrum antibiotics.15 Studies have reported that 

approximately more than 59% of the patients with 

blood culture contamination with CoNS received 

antimicrobial therapy especially Vancomycin.16 In 

this study Teichoplanin resistance was found in 3.6% 

and Linezolid resistance in 1.4% of CoNS. Teicoplanin 

resistance in CoNS is reported by several studies.17 

Another study by Gu B reported Linezolid resistance 

in 1.4% of CoNS.18 Inappropriate use of 

antimicrobials especially Vancomycin, Teicoplanin 

and Linezolid for false-positive blood cultures can 

lead to the selection of resistant strains and this can 

pose a threat to the spread and survival of resistant 

strains in hospitals thus leading to nosocomial 

infections. CoNS may serve as a reservoir of drug 

resistance genes and it can transfer those genes to 

other more virulent true pathogens especially S. 

aureus.2 The strength of the study is that it depicts 

the rate of blood culture contamination in a 

particular hospital and setting, this study highlights 

the urgent need for devising strategies to reduce the 

rate of blood culture contamination. The limitations 

of this study are that in the absence of a true gold 

standard for determining blood culture 

contamination some cases of true bacteremia may 

be reported as blood culture contaminants.  

C o n c l u s i o n  

The rate of blood culture contamination was 2% out 

of total blood cultures and 15.8% out of positive 

blood cultures.  

R e c o m m e n d a t i o n s  

CoNS can contaminate blood cultures and are 

usually multidrug-resistant. Therefore, 

interventions should be devised and implemented 

directed towards better skin antisepsis, improving 

the knowledge and skill of phlebotomists to reduce 

the rate of blood culture contamination. The rate of 

blood culture contamination should be monitored in 

health care facilities in pre- and post-intervention 

periods to monitor the effect of those interventions. 
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