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Abstract
Coagulase-negative staphylococci (CoNS) are primary skin commensals that have long been considered 
contaminants even when grown in blood cultures. This group of organisms has been recently recognized 
as a potential causative pathogen of septicemia. This increase has been attributed to the increased use 
of intravascular and prosthetic devices. Hence, we aimed to estimate the prevalence of CoNS as a true 
pathogen in adult and pediatric blood cultures along with their antibiotic susceptibility patterns. A total 
of 1076 adult and 611 pediatric blood cultures were subjected to an automated BacT/ALERT continuous 
monitoring system. Isolated CoNS were considered true pathogens if they met the diagnostic, clinical, 
and laboratory criteria. Antimicrobial susceptibility testing for pathogenic CoNS was carried out using 
the  Kirby-Bauer disk diffusion method and interpreted as per CLSI 2021. CoNS were considered true 
pathogens in 23 (42.5%) of 54 adults and 12 (41.3%) of 29 pediatric CoNS isolated from blood cultures. 
Methicillin-resistant CoNS was detected in 66% and 70% of adult and pediatric cultures, respectively. 
All the CoNS isolates were sensitive to vancomycin and linezolid. Coagulase-negative staphylococci 
(CoNS) can either be a contaminant or a true pathogen, whose discrimination based on clinical and 
laboratory indices plays a pivotal role in the management of patients with sepsis. 
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INTRODUCTION

 Bloodstream infections are serious clinical 
conditions characterized by the presence of either 
viable bacteria or fungi in the blood, as evidenced 
by positive blood cultures. This may be a primary 
infection or secondary to localized infections such 
as urinary tract infection, endocarditis, meningitis, 
and pneumonia.1 Bloodstream infections are of 
serious concern as they initiate a cascade of host 
inflammatory responses leading to sepsis, which 
is life-threatening. Sepsis leads to significant 
morbidity and mortality when not treated with 
the appropriate antimicrobial drugs at the right 
time. 
 Accord ing  to  the  Wor ld  Hea l th 
Organization global report on sepsis (2020), sepsis 
is responsible for the deaths of approximately 1 
million people worldwide, including 2.9 million 
children.2 Even patients who survive the critical 
phase of sepsis are still at risk. Half of the survivors 
either die or succumb to long-term detrimental 
illnesses. Effective antimicrobial therapy within the 
first hour of septic shock significantly decreases 
the mortality rate in these individuals.3

 Blood culture is the gold standard for 
the diagnosis of bloodstream infections.4 Positive 
blood culture is a defining factor in the diagnosis 
of bloodstream infection (BSI). A BSI is defined 
as a positive blood culture result in an individual 
with systemic signs of infection that can be either 
primary or secondary to any identified source of 
infection.5 A positive blood culture is considered 
significant only after ruling out contamination 
to avoid inappropriate antibiotic usage, leading 
to selection pressure on multidrug-resistant 
organisms. This further increases infection rates, 
leading to prolonged hospitalization and a higher 
healthcare economic burden.6

 Adequate treatment of BSI requires the 
in vitro susceptibility of isolated organisms to the 
given antimicrobials administered at the earliest, 
at the right dose through the proper route.7 
Multidrug-resistant gram-negative organisms 
are common etiological agents, accounting for 
approximately 30% of hospital-acquired BSI. 
However, there has been a recent rise in gram-
positive organisms, such as Staphylococcus aureus, 
coagulase-negative staphylococci (CoNS), and 
Enterococci.8

 CoNS are the primary commensals of the 
skin that play key roles in cutaneous homeostasis.9 
They have long been considered as contaminants 
even when grown in blood cultures. Recently 
this group of organisms has been recognized as 
a potential nosocomial pathogen that causes 
septicemia, attributing this recent rise to the 
increased use of intravascular and prosthetic 
devices.10

 Hence, it is necessary to determine 
the prevalence of CoNS as a true pathogen and 
determine its antimicrobial susceptibility patterns 
for effective clinical management
 This study aimed to estimate the 
prevalence and establish the significance of CoNS 
as a true pathogen isolated from blood cultures 
using the following objectives: 
1. To estimate the prevalence of CoNS in blood 

culture samples
2. To determine whether the isolate is a true 

pathogen or contaminant
3. To know the antibiotic susceptibility pattern 

of those significant pathogens
4. To detect methicillin resistance and inducible 

clindamycin resistance among the CoNS 
isolates

MATERIALS AND METHODS

Study design
 This was a hospital-based descriptive 
cross-sectional study conducted at Meenakshi 
Medical College and Research Institute, 
Kanchipuram over a period of one year, from 
January 2021 to December 2021. The study 
population included individuals of both sexes and 
all age groups. 
 The inclusion criteria for this study were 
as follows: 
1. Blood samples received for culture and 
sensitivity in the Microbiology laboratory from 
suspected cases of adult and pediatric sepsis. 
2. Blood cultures flagged positive within 24 hours 
with pure growth of CoNS. 
 The exclusion criteria were as follows: 
1. Blood cultures flagged positive after 24 hours. 
2. Blood cultures positive for organisms other 
than CoNS. 
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Ethical approval and informed consent
 This  study was approved by the 
Institutional Ethics Committee and the written 
informed consent was obtained from all the study 
participants.
Sample size and sampling method
 Two sets of samples sent for blood culture 
and sensitivity testing from adult and pediatric 
patients who met the sampling criteria were 
included in the study using a random sampling 
method. A total of 1076 adult and 611 pediatric 
eligible blood cultures were included in the study. 

Study tool and data collection method
 A predetermined protocol was used to 
collect the demographic and clinical details of 
patients.
 Adult and pediatric BacT/ALERT blood 
culture bottles were used. A blood culture set 
included two bottles with 8–10ml blood/bottle 
for adults and 3–5ml blood/ bottle for pediatric 

patients. Blood for culture was collected under 
strict aseptic precautions from two different 
venipuncture sites before the initiation of 
antibiotic treatment. All samples were incubated 
using an automated BacT/ALERT continuous 
monitoring system. When growth was indicated by 
the system, the samples were further subcultured 
and identified according to standard conventional 
bacteriological culture methods. 
 Blood cultures showing pure growth of 
CoNS were analyzed. Details on other relevant 
clinical parameters and investigations were 
collected to determine the pathogenic significance 
of CoNS.

 CoNS isolates were considered true 
pathogens if they met the following criteria: 
Laboratory indices include pure growth of 
CoNS in both blood culture samples of a set, 
differential time to positivity was less than 24 h and 

Figure 1. Resistance pattern of CoNS isolates in adults
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presence of three or more of the following clinical 
indices such as fever >100°C, total leukocyte 
count >12000/mm3, septic clinical appearance, 
systolic blood pressure <90mmHg, >48 hours of 
hospital admission, and the presence of any risk 
factors (long-term intravascular catheterization, 
immunosuppressed patients with central lines, 
peritoneal dialysis or hemodialysis patients, and 
patients with extensive postsurgical infections with 
CoNS.
 Antimicrobial susceptibility testing for 
pathogenic CoNS was carried out using the Kirby 
Bauer disk diffusion method for erythromycin, 
clindamycin, ampicillin, cotrimoxazole, linezolid, 
and minimum inhibitory concentration (MIC) 
by E strip for vancomycin, as per the CLSI 2021 
guidelines.

RESULTS

 A total of 1076 adult and 611 pediatric 
blood cultures were collected during the study 
period. Of the 1076 adult and 611 pediatric 
blood cultures, 128 (11.8%) and 67 (10.96%) were 
flagged positive within 24 hours, respectively. Of 
these, 54 (42.18%) adult and 29 (43.28%) pediatric 
culture isolates CoNS as shown in Tables 1 and 2. 
 Antibiograms of CoNS isolated from 
adults showed resistance to ampicillin (75%), 
trimethoprim-sulfamethoxazole (58.33%), 
gentamycin (25%), erythromycin (34.70%), 
and cl indamycin (41.76%),  as shown in  
Figure 1. Methicillin-resistant CoNS was detected 
in approximately two-thirds (66.6%) of adult 
isolates, indicating an increasing prevalence of 
MR-CoNS

Table 2.  Culture positivity among blood cultures from 
the pediatric population

Blood Culture Pediatrics

Total  611
Positive 67 (10.96%)
CoNS isolated 29 (43.28%)
Pathogenic CoNS 12 (41.3%)

Table 1. Culture positivity among blood cultures from 
the adult population

Blood Culture Adult

Total  1076
Positive 128 (11.8%)
CoNS isolated 54 (42.18%)
Pathogenic CoNS 23 (42.5%)

Figure 2. Resistance pattern of CoNS isolates in the pediatric population
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 The antibiogram of CoNS isolated 
f rom the pediatr ic  populat ion showed 
resistance to ampicillin (77.50%), trimethoprim-
sulfamethoxazole (45.30%), erythromycin 
(39.20%), and clindamycin (44.60%) as shown in 
Figure 2. Methicillin-resistant CoNS were detected 
in 70.20% of pediatric isolates. 

DISCUSSION

 BSI is defined as a positive blood culture 
retrieved from an individual with systemic signs 
of infection that can be either primary BSI or 
secondary to any identified source of infection. 
A positive blood culture is considered significant 
only after ruling out contamination to avoid 
inappropriate antibiotic usage leading to selection 
pressure on multidrug-resistant organisms. This 
further increases the infection rates, leading to 
prolonged hospitalization and a higher healthcare 
economic burden.6

 CoNS are the most frequently considered 
contaminants and are low-virulence pathogens 
capable of causing bloodstream infections, 
especially in the presence of intravascular/ 
prosthetic devices. This poses a challenge in 
determining the significance of CoNS as a true 
pathogen. The results of this study conducted in 
a tertiary care hospital are discussed below.
 In this study, CoNS were isolated from 
42.18% (54 of 128) of adult blood cultures. This 
was much higher than that reported by Khan et al., 
whose CoNS isolation rate was 8.76%, thus proving 
the rise of the once-thought-normal commensal 
CoNS as a true pathogen.11

 According to the diagnostic criteria 
described above, 42.5% (23 of 54) of adult CoNS 
isolates were true pathogens in the present study. 
This is increased compared to Khan et al.11 and 
Sidhu et al.12 showing that 34.78% and 24% of 
CoNS isolates were true pathogens, respectively. 
This may be attributed to automated identification 
systems in recent times, which have made the 
identification of microorganisms much easier 
than before. The second reason may be the well-
established diagnostic criteria, which makes it easy 
to emphasize the causal association between CoNS 
and bloodstream infections.

 In the pediatric age group, 41.3% of 
isolates were true pathogens in this study, which 
is higher (32.7% and 22%) than the studies by Asifa 
Nazir et al.13 and Al Haqan et al., respectively.14 
The latter study divided the study population into 
sepsis and non-sepsis groups based on diagnostic 
criteria that included similar parameters to the 
present study such as clinical presentation, CRP, 
differential time to positivity, and presence of a 
single organism. 
 The significance of CoNS isolation in 
pediatric blood cultures has always remained 
enigmatic, which is attributed to patient factors, 
such as difficulty in collecting samples, especially in 
convulsive and non-cooperative infants. However, 
with two positive blood cultures, clinical criteria, 
and markers of infection, early initiation of 
appropriate therapy is helpful in reducing mortality 
in this population.15

 The increasing rates of CoNS isolation 
in the pediatric population are also attributed to 
preterm birth, low birth weight babies, prolonged 
hospital stays, frequent use of invasive devices, 
and poor infection control practices.15

 Methicillin resistance was observed in 
approximately 66.7% of the adult CoNS isolates 
in the present study, which was higher than that 
reported by Singh et al. where 57.6% were MR-
CoNS.16 In a retrospective study conducted by 
Cui et al. in China where Oxacillin was used as 
a marker of methicillin resistance, 93.6% of the 
isolates were found to be MR-CoNS.17 In contrast, 
in the pediatric population, methicillin resistance 
was found to be 70% in the present study, which 
is very similar (70%) to that reported by Ansari et 
al., ranging from 40% to 100% among various CoNS 
species.18

 None of the isolates in the present 
study showed resistance to vancomycin and 
linezolid which was similar to previous studies,19,20 
where vancomycin-resistant CoNS detection was 
performed on various clinical isolates and nasal 
samples respectively. 
 Detection of inducible clindamycin 
resistance by the D zone test revealed that 17.39% 
of the isolates were erythromycin-resistant and 
clindamycin-susceptible. This is higher than 
that reported by Khan et al. but lower than that 



  www.microbiologyjournal.org1108Journal of Pure and Applied Microbiology

Anitha et al | J Pure Appl Microbiol. 2024;18(2):1103-1109. https://doi.org/10.22207/JPAM.18.2.27

reported by Manandar et al., who showed 11% 
and 23.2% of inducible clindamycin resistance, 
respectively.21,22 All clinical isolates were included 
in these two studies, unlike the present study, 
where the sample matrix was only blood from 
patients with bacteremia. 

CONCLUSION

 Blood culture is crucial in case of suspected 
sepsis and determines the course of clinical 
management, especially in the first 48 hours. Blood 
culture-positive patients have increased early 
mortality compared to culture-negative patients. 
Hence, it is important to distinguish between a 
true pathogen and a contaminant before issuing 
blood culture reports. CoNS are organisms that can 
either be a contaminant or a true pathogen, whose 
discrimination using clinical and laboratory indices 
plays a pivotal role in the management of sepsis 
patients. This study shows that there has been a 
significant increase in the prevalence of CoNS as 
a true pathogen. Most isolates were multidrug-
resistant, minimizing the available treatment 
options. The timely reporting of CoNS and a proper 
antibiotic policy in place prevent inappropriate 
usage of antibiotics, thereby preventing the 
emergence of another potential MDR pathogen. 
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