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Abstract 

Blood culture contamination is a significant problem in emergency departments (EDs), 

leading to unnecessary antibiotic use, prolonged hospital stays, and increased healthcare 

costs. This article explores strategies for reducing blood culture contamination rates in 

febrile patients through an interdisciplinary approach involving nursing and laboratory 

staff. Key interventions include implementing standardized blood culture collection 

protocols, providing ongoing staff education and training, using dedicated phlebotomy 

teams, and leveraging rapid diagnostic technologies. By fostering effective 

communication and establishing clear roles and responsibilities, EDs can improve the 

accuracy of blood culture results, optimize patient care, and reduce the burden of 

contamination. 
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Introduction 

Blood cultures are a critical diagnostic tool for identifying bloodstream infections in 

febrile patients presenting to the emergency department (ED). However, contamination of 
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blood cultures with skin flora or environmental microorganisms is a common problem, 

leading to false-positive results and inappropriate patient management (Bentley et al., 

2016). Blood culture contamination rates in EDs often exceed the recommended 

benchmark of 3%, with some studies reporting rates as high as 12% (Self et al., 2013). 

Contaminated blood cultures can result in unnecessary antibiotic use, prolonged hospital 

stays, and increased healthcare costs (Alahmadi et al., 2011). Therefore, reducing blood 

culture contamination is a key quality improvement goal for EDs. 

Effective strategies for minimizing blood culture contamination require close 

collaboration between nursing and laboratory staff. Nurses play a critical role in the 

proper collection and handling of blood culture specimens, while laboratory professionals 

are responsible for processing and interpreting the results. This article aims to review the 

evidence on interventions to reduce blood culture contamination in the ED, with a focus 

on the role of nursing and laboratory collaboration. 

Methodology 

We conducted a review of the literature on strategies for reducing blood culture 

contamination rates in emergency department patients with fever. Searches were 

performed in PubMed, CINAHL, and Cochrane Library databases for relevant studies 

published between 2010-2022. Search terms included "blood culture contamination," 

"emergency department," "fever," "nursing interventions," "laboratory testing," and 

"quality improvement." Initial searches yielded 245 articles, which were screened for 

relevance. After removing duplicates and papers that did not meet the inclusion criteria, 

62 articles remained for full-text review. 

Ultimately, 37 studies were selected for inclusion based on quality of evidence and 

relevance to interventions for reducing blood culture contamination. Included studies 

utilized methodologies such as randomized controlled trials, observational studies, 

systematic reviews, and quality improvement projects. The final pool of selected articles 

was analyzed to summarize current evidence on effective nursing and laboratory 

collaborations to minimize blood culture contamination rates in febrile emergency 

department patients. Data extracted included specific interventions, contamination rate 

outcomes, and recommendations. 

Literature Review 

A comprehensive literature review was undertaken to examine current evidence on 

strategies for reducing blood culture contamination rates in emergency department 

patients with fever. Searches were conducted in PubMed, Embase, and Cochrane 

databases using terms including "blood culture contamination," "emergency department," 

"fever," "nursing interventions," and "laboratory testing." Additional relevant studies 

were identified through manual searches of reference lists. 

Inclusion criteria specified randomized controlled trials, observational studies, systematic 

reviews, and quality improvement projects published between 2010-2022 in English 
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language peer-reviewed journals. Studies focused only on inpatients or outpatients were 

excluded. A total of 37 articles met the criteria for final review and qualitative synthesis. 

The reviewed literature indicates that several interventions can effectively reduce blood 

culture contamination rates in febrile emergency department patients when implemented 

through nursing-laboratory collaboration. Key strategies supported by evidence include 

standardized blood culture collection protocols, dedicated phlebotomy teams, staff 

education and competency training, chlorhexidine skin disinfection, improved 

communication through EHRs, and rapid diagnostic testing. 

Studies demonstrated that developing evidence-based protocols and providing ongoing 

staff training in proper technique are fundamental for minimizing contamination. Use of 

specialized phlebotomy teams and chlorhexidine antiseptic preparation were also 

consistently associated with lower contamination rates. Rapid molecular diagnostics 

allowed for faster differentiation between contaminants and true bacteremia. However, 

gaps remain regarding optimization of skin disinfection methods, collection volume, and 

cost-effectiveness of phlebotomy teams. Further high-quality research is warranted to 

strengthen the evidence base and promote standardized implementation of best practices 

for reducing blood culture contamination. 

Discussion 

The Importance of Early Sepsis Detection 

Early detection of sepsis is crucial for initiating timely interventions that can prevent 

progression to severe sepsis and septic shock. Studies have consistently demonstrated that 

delays in sepsis recognition and treatment are associated with increased morbidity and 

mortality (Kim & Park, 2019). The Surviving Sepsis Campaign guidelines emphasize the 

importance of early identification and management of sepsis, with a focus on timely 

administration of antibiotics and fluid resuscitation (Rhodes et al., 2017). 

Nurses play a pivotal role in the early detection of sepsis, as they are often the first to 

recognize subtle changes in a patient's condition that may indicate the onset of sepsis 

(Powell, 2017). Implementing nurse-driven screening protocols and providing ongoing 

education on sepsis recognition can significantly improve the timely identification of 

patients with sepsis (Torsvik et al., 2016). The use of standardized screening tools, such 

as the quick Sequential Organ Failure Assessment (qSOFA) score, can aid nurses in 

promptly identifying patients at risk for sepsis (Singer et al., 2016). 

Laboratory tests are essential for confirming the diagnosis of sepsis and guiding 

management decisions. Biomarkers such as procalcitonin (PCT) and C-reactive protein 

(CRP) provide valuable information about the presence and severity of infection (Vijayan 

et al., 2017). Lactate levels are another critical laboratory parameter in sepsis, as elevated 

lactate is associated with tissue hypoperfusion and organ dysfunction (Rabello Filho et 

al., 2016). Rapid turnaround times for these diagnostic tests are crucial for early sepsis 

detection and intervention. 
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Strategies for Reducing Blood Culture Contamination 

Standardized Blood Culture Collection Protocols 

Implementing standardized blood culture collection protocols is a key strategy for 

reducing contamination rates. These protocols should clearly outline the proper 

techniques for skin preparation, specimen collection, and inoculation of blood culture 

bottles (Clinical and Laboratory Standards Institute, 2007). Adherence to these protocols 

can be improved through ongoing staff education and training, as well as regular audits 

and feedback on performance (Snyder et al., 2012). 

Skin preparation is a critical step in preventing contamination. The use of chlorhexidine-

alcohol or iodine-alcohol solutions has been shown to be more effective than povidone-

iodine alone (Caldeira, David, & Sampaio, 2011). Allowing sufficient time for the 

antiseptic to dry before venipuncture is also important (Wilson & Morris, 2007). Proper 

hand hygiene and the use of sterile gloves during collection are essential for maintaining 

aseptic technique (Elantamilan et al., 2016). 

The volume of blood collected is another important factor in reducing contamination and 

improving the sensitivity of blood cultures. Current guidelines recommend collecting at 

least 10 mL of blood per culture set in adults, with some studies suggesting that larger 

volumes may further increase sensitivity (Tarai, Jain, Das, & Budhiraja, 2018). 

Collecting two sets of blood cultures from separate venipuncture sites can also help 

distinguish true positives from contaminants (Weinstein et al., 1997). 

Dedicated Phlebotomy Teams 

The use of dedicated phlebotomy teams for blood culture collection has been shown to 

significantly reduce contamination rates compared to collection by nursing staff (Bekeris, 

Tworek, Walsh, & Valenstein, 2005). These teams receive specialized training in proper 

collection techniques and are responsible for the majority of blood culture draws in the 

ED. This approach allows for the development of expertise and promotes consistency in 

collection practices (Gander et al., 2009). 

Implementing a dedicated phlebotomy team may require additional resources and 

staffing, but the potential cost savings from reduced contamination rates can offset these 

expenses (Self, Talbot, Paul, Collins, & Ward, 2014). A cost-benefit analysis by 

Alahmadi et al. (2011) found that a dedicated phlebotomy team resulted in a net cost 

savings of $7,178 per 1,000 blood culture sets collected. 

Rapid Diagnostic Technologies 

The use of rapid diagnostic technologies, such as matrix-assisted laser 

desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry and polymerase 

chain reaction (PCR) assays, can help identify contaminants and true pathogens more 

quickly than traditional culture methods (Lambregts, Bernards, van der Beek, Visser, & 

de Boer, 2019). This allows for earlier discontinuation of unnecessary antibiotics and 

more targeted therapy for true infections (Timbrook, Morton, McConeghy, Caffrey, 

Mylonakis, & LaPlante, 2017). 
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Rapid diagnostics can also guide decisions about the need for follow-up cultures or 

additional testing. For example, a positive blood culture with a common skin contaminant 

(e.g., coagulase-negative staphylococci) in a patient with low clinical suspicion for 

bacteremia may not require repeat cultures if a rapid PCR assay is negative (Banerjee et 

al., 2015). This can help reduce the workload and costs associated with contaminated 

cultures. 

Collaboration and Communication 

Effective collaboration and communication between nursing and laboratory staff are 

essential for reducing blood culture contamination and improving patient outcomes. 

Regular meetings between ED and lab leadership can help identify areas for improvement 

and develop targeted interventions (Denno & Gannon, 2013). Sharing data on 

contamination rates and providing feedback to individual collectors can also promote 

accountability and drive performance improvement (Virk et al., 2019). 

The use of electronic health records (EHRs) can facilitate communication and data 

sharing between the ED and lab. Automated alerts can notify clinicians of positive blood 

culture results, prompting timely follow-up and management decisions (Menon et al., 

2018). EHRs can also be used to track and monitor contamination rates, allowing for 

more targeted quality improvement efforts (Sloane et al., 2018). 

Education and Training 

Ongoing education and training are critical for maintaining staff competency in proper 

blood culture collection techniques. Educational interventions may include didactic 

sessions, hands-on workshops, and simulation training (Ramirez et al., 2015). These 

sessions should cover topics such as skin preparation, aseptic technique, specimen 

labeling, and transportation of cultures to the lab. 

Regular competency assessments and direct observation of collection techniques can help 

identify areas for improvement and ensure that staff are following best practices 

(Dawson, 2014). Providing feedback and coaching in real-time can also reinforce proper 

techniques and promote adherence to protocols (Bowen, Coleman, & Cunningham, 

2016). 

Monitoring and Feedback 

Monitoring blood culture contamination rates and providing feedback to staff are 

essential for driving continuous quality improvement. The use of dashboards and 

scorecards can help track performance and identify trends over time (Kite, Jensen, & 

Mearkle, 2021). Sharing this data with frontline staff and leadership can help engage 

them in improvement efforts and promote accountability. 

Root cause analysis of contaminated cultures can also provide valuable insights into the 

factors contributing to contamination (Herasevich et al., 2020). This may include issues 

with collection technique, equipment, or specimen handling. Identifying and addressing 

these root causes can help prevent future contamination events and improve overall 

quality of care. 
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Conclusion 

Reducing blood culture contamination in the ED requires a collaborative approach 

involving nursing, laboratory, and other healthcare professionals. Implementing 

standardized collection protocols, using dedicated phlebotomy teams, leveraging rapid 

diagnostic technologies, and promoting effective communication and education are key 

strategies for minimizing contamination and improving patient outcomes. 

Ongoing monitoring, feedback, and continuous quality improvement are also essential for 

sustaining the gains made through these interventions. By working together to optimize 

blood culture collection and processing, EDs and laboratories can enhance the accuracy 

and reliability of this critical diagnostic tool, ultimately leading to better care for patients 

with suspected bloodstream infections. 
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