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Abstract
Background: Blood culture remains the gold standard for diagnosing bloodstream infections and guiding antimicrobial therapy; however, 
contamination during sample collection continues to compromise diagnostic accuracy and patient management. This prospective observational 
study was conducted over six months in the Department of Microbiology of a tertiary care teaching hospital to evaluate the burden and impact 
of false-positive blood cultures.
Results: A total of 670 blood culture samples were processed using the automated BACT/ALERT system, followed by organism identification 
and antimicrobial susceptibility testing using standard microbiological methods and the VITEK 2 system. Among the processed samples, 44 
(6.6%) were identified as contaminants. Micrococcus species and Coagulase-negative Staphylococci were the predominant isolates, each 
accounting for 40.9% of contaminants, followed by Gram-positive bacilli. Contamination was most frequently observed in emergency and critical 
care settings. False-positive blood cultures contributed to diagnostic uncertainty, repeated sampling, delayed confirmation of true pathogens, 
unnecessary empirical antibiotic exposure, increased laboratory workload, prolonged hospitalization, and additional healthcare costs. The study 
highlights the importance of strict aseptic blood collection practices, continuous staff training, diagnostic stewardship, and regular surveillance to 
reduce contamination rates and improve overall quality patient care.
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INTRODUCTION

Blood culture remains the cornerstone for diagnosing 
bloodstream infections and sepsis, playing a critical role in 
pathogen identification and guiding targeted antimicrobial 
therapy. The reliability of blood culture results is largely 
dependent on pre-analytical factors, including appropriate 
timing of collection, adequate blood volume, and strict 
adherence to aseptic techniques. Proper skin antisepsis, use of 
sterile equipment, and preference for peripheral venipuncture 
are essential to minimize errors. Despite advancements in 
automated diagnostic systems, including platforms such as the 
VITEK 2 system, pre-analytical errors continue to significantly 
impact the accuracy and clinical utility of blood cultures
Contaminated blood cultures constitute a substantial 
proportion of positive results and remain a major source of 
diagnostic uncertainty. Foundational work by Keri K. Hall and 
Jason A. Lyman (1), along with subsequent studies (2–9), has 
established improper collection techniques as the primary 

contributor. More recent evidence highlights that this challenge 
persists despite technological progress. A large retrospective 
study demonstrated that contamination rates can still range 
around 3–4% even in modern healthcare settings (10), 
while multicenter analyses emphasize significant variability 
in definitions, surveillance, and reporting practices across 
institutions (11). Emerging data from low- and middle-income 
settings further highlight the need for diagnostic stewardship, 
showing persistent contamination trends over time and 
the impact of healthcare system factors on culture quality 
(12). Quality improvement initiatives have demonstrated 
that targeted interventions, including staff training and 
standardized protocols, can reduce contamination rates but 
require sustained implementation (13). Additionally, recent 
ecological analyses during healthcare resource constraints 
reinforce the importance of optimizing blood culture 
utilization and minimizing unnecessary sampling (14).
False-positive results due to contamination frequently 
lead to unnecessary or prolonged antimicrobial therapy, 
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repeated blood culture sampling, additional investigations, 
and increased healthcare costs. These practices contribute 
significantly to antimicrobial resistance and patient morbidity, 
highlighting a critical gap between diagnostic capability and 
sample integrity.

AIM & OBJECTIVES

1.	 To determine the prevalence of false-positive blood 
cultures in a tertiary care teaching hospital. 

2.	 To identify the common contaminating organisms 
associated with blood culture collection. 

3.	 To evaluate high-risk hospital areas associated with 
increased contamination rates. 

4.	 To assess the impact of blood culture contamination 
on patient management, laboratory workload, and 
healthcare costs. 

5.	 To emphasize the importance of strict aseptic blood 
collection practices and diagnostic stewardship in 
reducing contamination rates and improving quality 
patient care. 

MATERIALS AND METHODS

This prospective observational study was conducted in 
the Department of Microbiology of a tertiary care teaching 
hospital over a period of six months. All blood culture samples 
received during the study period were included, irrespective 
of patient age.
Samples from immunocompromised individuals, 
including infants, neonates, pregnant women, patients on 

chemotherapy, and HIV-positive patients, were excluded. 
Blood culture bottles incubated beyond five days were also 
excluded from analysis.Blood samples were collected under 
aseptic precautions and inoculated into aerobic blood culture 
bottles, which were transported promptly to the laboratory. 
All samples were processed using the automated blood 
culture system (BACT/ALERT) and incubated at 37°C. Bottles 
flagged positive were subjected to Gram staining, followed by 
subculture onto Blood agar and McConkey agar. Plates were 
incubated aerobically at 37°C and examined for growth.
Isolates were identified based on standard microbiological 
techniques, including colony morphology, Gram staining, and 
biochemical reactions, with confirmation by automated systems 
where applicable. Antimicrobial susceptibility testing was 
performed using the VITEK 2 system and interpreted according 
to Clinical and Laboratory Standards Institute (CLSI) guidelines.
Blood cultures yielding organisms commonly considered 
skin commensals, such as Coagulase-negative Staphylococci 
(CoNS), Diphtheroids, and Micrococcus, were classified as 
contaminants in the absence of supportive clinical evidence.
Relevant demographic and clinical data, including 
the source of the sample (ward/unit), were recorded 
and analyzed. Blood culture bottles showing no 
growth after five days of incubation were reported as 
negative and discarded as per laboratory protocol.
Data were analyzed using descriptive statistics, and 
contamination rates were expressed as percentages. 
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Figure 1. Workflow of Blood Culture Processing and Identification of Contaminants.
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Blood culture samples were processed using the BACT/ALERT system. Positive bottles underwent Gram staining, subculture, 
and identification using the VITEK 2 system. Isolates were categorized as clinically significant pathogens or contaminants based 
on microbiological findings and clinical correlation. Negative bottles after 5 days were discarded.

RESULTS

A total of 670 blood culture samples were processed during the study period. Of these, 44 samples (6.6%) were identified as 
contaminants.The study population included equal numbers of males and females. The mean age was approximately 56 years, 
with a higher proportion of contaminated samples observed among elderly patients above 60 years.
Microbiological analysis showed that Micrococcus species and Coagulase-negative Staphylococci were the predominant 
contaminants, each accounting for 40.9% of isolates. Gram-positive bacilli accounted for 18.2%.

Table 1. Various contaminants in the total samples received.
Organism Category Frequency (n) Percentage (%)

Micrococcus 18 40.9%

CONS (various species) 18 40.9%

GPB (including diphtheroids) 8 18.2%

Total = 44 100%

Contamination was predominantly observed in emergency outpatient settings followed by intensive care units and hemodialysis 
unit.

Table 2.Contaminants grown in blood culture according their areas of sample collection.
Ward/ Area Of Collection Micrococcus Cons GPB Other Total

CHEST & TB WARD 0 2 0 0 2

Emergency Dept OP 6 7 3 1 17

Casualty –ER 3 1 1 0 5

Emergency Dept - IP 1 0 0 0 1

MICU (all) 2 5 3 0 10

HDU (all) 6 0 0 0 6

GM WARD 0 2 0 0 2

Casualty- OP 0 0 1 0 1

TOTAL 19 18 8 1 44
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DISCUSSION

Blood culture contamination remains a persistent and 
clinically significant problem in routine microbiology 
practice, directly affecting diagnostic accuracy, antimicrobial 
stewardship, healthcare expenditure, and overall quality 
patient care. Although acceptable contamination rates are 
generally recommended to remain below 3%, the present 
study demonstrated a contamination rate of 6.6%, indicating 
a substantial burden within the studied healthcare setting 
(1,5,16). This finding raises concern that contamination 
burden may be considerably higher in healthcare settings 
with larger patient loads, including government hospitals 
and high-volume centralized laboratories, where increased 
workload and limited resources may further compromise 
adherence to optimal aseptic blood collection practices and 
proper handling of culture bottles during transport to the 
laboratory.

The predominant contaminants isolated were Micrococci 
and Coagulase-Negative Staphylococci, each accounting for 
40.9% of isolates, followed by Gram-positive bacilli. These 
organisms, being part of normal skin flora, are frequently 
introduced during blood collection because of inadequate 
skin antisepsis, improper handling, or breaches in aseptic 
precautions during venipuncture (7,8,15). Their isolation 
often creates a major diagnostic dilemma, particularly in 
critically ill patients where differentiating contamination from 
true bloodstream infection becomes challenging.
A significant observation in the present study was the 
higher frequency of contamination in emergency outpatient 
settings, MICU, and HDU. Similar findings have been reported 
in previous studies involving emergency departments and 
intensive care settings (3,4,22). High patient turnover, urgent 
clinical interventions, repeated venous access, staff workload, 
and time-sensitive decision-making in these areas may 
compromise adherence to standard aseptic blood collection 
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practices. Such high-acuity environments therefore remain 
particularly vulnerable to blood culture contamination.
False-positive blood culture reports have important 
implications for quality patient care. Contaminated cultures 
frequently result in unnecessary empirical antibiotic 
administration, repeated blood sampling, delayed 
confirmation of true pathogens, prolonged hospital stay, and 
additional diagnostic investigations. In critically ill patients, 
delays in obtaining accurate microbiological results may 
postpone definitive antimicrobial therapy and adversely affect 
clinical outcomes. Furthermore, inappropriate antimicrobial 
exposure resulting from false-positive reports may contribute 
to antimicrobial resistance and increased treatment-related 
complications (8,14,23).
Beyond patient management, contamination significantly 
increases laboratory workload and healthcare costs. Repeat 
culture processing, additional organism identification, 
susceptibility testing, prolonged reporting time, and repeated 
investigations consume considerable laboratory resources 
and healthcare expenditure (12,13,17,21,23). In resource-
limited healthcare settings, these avoidable burdens may 
further strain already limited infrastructure and negatively 
impact delivery of timely healthcare services.
The findings of the present study emphasize that blood 
culture contamination should not be viewed merely as a 
laboratory error, but rather as an important healthcare 
quality and patient safety issue involving clinicians, 
nursing staff, microbiologists, infection control teams, 
and hospital administration. Prevention of blood culture 
contamination primarily depends on meticulous aseptic 
precautions during sample collection, proper skin antisepsis, 
standardized blood collection protocols, and regular training 
of healthcare personnel involved in phlebotomy practices 
(9–11,14,18,19,24). Since contamination was predominantly 
observed in emergency and critical care settings, targeted 
interventions in these high-risk areas may provide greater 
benefit than generalized hospital-wide measures.

Limitations
This study has certain limitations. Being a single-center 
observational study with predominantly descriptive analysis, 
the findings may not be generalizable to all healthcare settings. 
Additionally, exact economic burden and patient outcome 
measures such as duration of hospitalization and mortality 
were not quantified. However, this study highlights important 
real-world implications of blood culture contamination in 
routine clinical practice.

CONCLUSION

Blood culture contamination remains a major yet preventable 
challenge in healthcare, significantly affecting diagnostic 

accuracy, antimicrobial stewardship, patient outcomes, 
laboratory efficiency, and healthcare expenditure. Delayed or 
misleading blood culture reports may result in inappropriate 
antimicrobial therapy, prolonged hospitalization, increased 
healthcare burden, and avoidable morbidity, particularly in 
critically ill patients and resource-limited settings.
Reducing contamination requires strict adherence to 
aseptic blood collection practices, continuous training of 
healthcare personnel, standardized collection protocols, and 
regular surveillance of contamination rates. Strengthening 
diagnostic stewardship and implementing continuous quality 
improvement measures are essential to improve the reliability 
of blood culture reporting, optimize antimicrobial use, reduce 
unnecessary healthcare costs, and enhance overall quality 
patient care.
Future efforts should focus on multicentric evaluations, 
continuous quality monitoring, and adoption of improved 
diagnostic strategies to enhance reliability and strengthen 
quality of care, particularly in resource-limited settings.
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