
Blood Culture Contamination: An Overview for Infection 
Control and Antibiotic Stewardship Programs Working 
with the Clinical Laboratory

Purpose
Blood culture contamination can compromise quality of care and lead to unnecessary antibiotic 
exposure and prolonged length of hospitalization. Microbiology laboratories typically track blood 
culture contamination rates and can provide data to assist in reducing contamination rates. Infection 
control programs and microbiology laboratories might participate in designing and implementing 
interventions to decrease contamination rates, and antibiotic stewardship programs could also 
be engaged to optimize multidisciplinary quality improvement efforts to decrease blood culture 
contamination and improve the collection of blood culture specimens.

Background
Blood cultures are important diagnostic tools for identifying the 
pathogen(s) responsible for a patient’s infection. This is especially 
true of patients with suspected sepsis or septic shock and for 
patients with suspected infective endocarditis1, 2. When indicated, 
blood cultures should be obtained prior to starting antimicrobial 
therapy1, 2. A conventional blood culture set consists of an 
aerobic and an anaerobic bottle. For adults, 20-30 mL of blood 
per venipuncture (depending on the instrument manufacturer) 
is recommended and may require >2 bottles depending on the 
system2.  At least two blood culture sets should be obtained 
within a few hours of each other via peripheral venipuncture when 
obtaining blood cultures for a total volume of 40-60 mL of blood 
to optimize detection of pathogens2. The College of American 
Pathologists laboratory accreditation program states that clinical 
laboratories have a written policy and procedure for monitoring 
blood cultures from adults for adequate volume and provide feedback on the results to the collectors3. Moreover, 
the monitoring and reporting of blood culture contamination rates is a laboratory quality best practice4.

Because blood is a normally sterile body site, positive blood cultures with a known pathogen have a generally 
overall high positive predictive value for infection. However, blood culture contamination is a significant problem. 
In the era of modern blood culturing techniques, virtually all blood culture contamination occurs during collection; 
the source of contaminants is usually the patient’s skin or the hub or cannula of an indwelling catheter (i.e., when 
an existing catheter is used to obtain the specimen). Frequent causes include poor collection technique and 
insufficient skin disinfection. Typical organisms include coagulase-negative staphylococci, Corynebacterium 
spp., Bacillus spp. other than Bacillus anthracis, Micrococcus spp., and Cutibacterium acnes among others. 
Consequences include unnecessary antibiotic exposure with the potential for downstream unintended 
consequences (e.g., possible allergic reactions and Clostridioides difficile infection)5. Other possible consequences 
include the unnecessary removal of intravenous catheters or other devices, an increased length of stay, and 
increased costs5. One study found that the average length of stay was 2 days longer in patients with contaminated 
blood cultures compared to patients with negative cultures6. That same study found that direct and indirect hospital 
costs of a contaminated blood culture were $12,824 compared to $8,286 for a negative blood culture (savings of 
$4,538 for preventing a contaminated blood culture)6.
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Tracking and Reporting
It can be useful to track the blood culture 
contamination rate to ensure high quality blood 
culture collection techniques are in place and 
effective. The College of American Pathologists 
recommends that the laboratory director should 
regularly review blood culture contamination rates 
as tracking the contamination rate and providing 
feedback to units and persons drawing blood 
cultures is one method that has been shown to 
reduce contamination rates3. Regularly reporting 
the rate to facility committees and leaders (e.g., 
infection prevention and control committee or an 
antimicrobial stewardship committee) can help 
ensure broad engagement. The American Society 
for Microbiology (ASM) and the Clinical Laboratory 
Standards Institute (CLSI) have recommended that 
an overall blood culture contamination rate should 
not exceed 3%5. However, many facilities have been 
able to drive this to less than 1%. Therefore, it should 
be possible to achieve blood culture contamination 
rates substantially lower than 3% even if 0% is 
not reached; when best practices are followed, a 
target contamination rate of 1% is achievable. Such 
thresholds can provide a method to benchmark 
within or between facilities4.

Tracking the Blood Culture 
Contamination Rate
Blood culture contamination rates should be 
monitored by the laboratory. A contaminated blood 
culture is generally defined by one set out of multiple 
sets being positive for a commensal organism. A list 
of skin commensals can be found here. An example 
of calculating a blood culture contamination rate 
includes dividing the total number of contaminated 
blood culture sets by the total number of blood 
culture sets collected during the evaluation period.

Exclusion criteria could include a lack of two blood 
culture sets drawn within a 24-hour period.

As an example of the above calculation, if an institution 
has 200 blood culture sets drawn on 100 patients 
(each patient has 2 sets drawn within 5 minutes 
of each other) in one month, and one set grows 
Staphylococcus epidermidis and the patient’s other set 
drawn within 24 hours of the positive one is negative, 
then the institution’s contamination rate is 0.5%.

Using Blood Culture Contamination Rate 
for Quality Improvement
Many clinical laboratories routinely calculate and report 
the blood culture contamination rate as a quality metric 
at the beginning of the month to evaluate the previous 
month’s rate. In addition to reporting rates regularly to 
infection prevention and antibiotic stewardship teams, 
specialized reporting of rates stratified by patient 
care locations and collection staff (e.g., nursing or 
phlebotomy teams), can be undertaken to better target 
improvement efforts. 

Prevention/Actions5

An in-depth discussion of the ways to address the 
problem of the blood culture contamination can be 
found in the review article by Doern et al.5. A summary 
of the article follows.

Full article here.

1. Diagnostic Stewardship 
Clinicians should strive to obtain blood cultures for 
the right patients, in the right settings, and at the 
right time. Blood cultures can be both underused 
and overused. An example of underuse would 
be not obtaining blood cultures prior to starting 
antibiotics for a patient with suspected sepsis. 
Without a blood culture collected before starting 
antibiotics, it can be more difficult to appropriately 
de-escalate antibiotic therapy given that the 
causative organism is more likely to remain 
unknown. Also, blood cultures can be underused if 
the appropriate volume is less than recommended 
(i.e., two to three 20 mL volumes of blood during 
initial evaluation of the patient for bacteremia) 
as this can decrease the sensitivity for pathogen 
detection. Cultures can also be overused; for 
example, obtaining repeat cultures in a patient 
with fever for whom an alternative diagnosis other 
than bloodstream infection is much more likely. 
In patients with a very low pretest probability of 
bloodstream infection, a positive culture is more 
likely to represent contamination than infection.

2. Proper Skin Antisepsis 
Improper skin antisepsis can lead to increases 
in blood culture contamination rates. It is 
recommended that the skin be disinfected with an 
alcohol containing disinfectant and allowed to dry 
prior to drawing blood cultures5.

3. Blood Culture Bottle Disinfection 
It is standard blood culture practice to disinfect 
the blood culture bottle tops prior to inoculation5.

https://www.cdc.gov/nhsn/xls/master-organism-com-commensals-lists.xlsx
https://journals.asm.org/doi/10.1128/CMR.00009-19?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&


4. Blood Culture Collection Site 
Peripheral venipuncture has consistently been 
associated with lower rates of blood culture 
contamination than draws collected through 
existing central venous catheters7. Thus, 
peripherally drawn blood cultures are preferred 
over catheter drawn cultures except when the 
diagnosis of catheter-associated bloodstream 
infection is suspected2. In these cases, both 
peripheral and catheter draws are indicated.

5. Hand Hygiene 
Hand hygiene is recommended prior to 
interacting with patients and donning gloves 
prior to drawing blood cultures8.

6. Phlebotomy Teams and Education on  
Proper Technique 
Blood cultures drawn by phlebotomy teams are 
less likely to be contaminated compared with 
blood cultures collected by non-phlebotomy staff 
in hospital settings7.

7. Surveillance and Feedback 
Studies have demonstrated that providing 
feedback to those performing blood cultures 
regarding their contamination rates can decrease 
blood culture contamination rates9, 10. Antibiotic 
stewardship programs can also consider tracking 
and evaluating the impact of contamination rates 
on unnecessary vancomycin use.

8. Initial Specimen Diversion Devices 
There are devices that are commercially available 
that have shown promise in further reducing 
blood culture contamination rates. These 
devices divert the initial 1 to 2 mL of potentially 
contaminated blood and then collect blood for 
the blood culture5.

Next Step Considerations for Tracking 
and Preventing Blood Culture 
Contamination Events

• Antibiotic stewardship and infection prevention 
personnel should meet with laboratory personnel 
to learn how tracking and reporting of blood 
culture contamination events is being performed 
at their facility

• Understand locations in the facility where 
blood culture contamination events occur more 
commonly, the type of staff who collect blood 
cultures, and how the collector is identified in the 
laboratory information system

• Review with the laboratory staff the blood 
culture collection procedures used in the facility 
and the training received by those responsible 
for collecting blood cultures

• Explore with laboratory staff how the site where 
blood cultures are collected is labeled (e.g., 
venipuncture or central venous catheter) and 
consider how to encourage collecting blood 
cultures from preferred sites

• Think about future tracking and facility 
benchmarking of blood culture utilization (e.g., 
blood cultures per admissions and patient days) 
as further data and guidance becomes available

References
1. Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli 

M, Ferrer R, et al. 2017. Surviving Sepsis Campaign: 
International Guidelines for Management of Sepsis and 
Septic Shock: 2016. Intensive Care Med 43: 304-377.

2. Miller JM, Binnicker MJ, Campbell S, Carroll KC, Chapin KC, 
Gilligan PH, et al. 2018. A Guide to Utilization of the Microbiology 
Laboratory for Diagnosis of Infectious Diseases: 2018 Update 
by the Infectious Diseases Society of America and the American 
Society for Microbiology. Clin Infect Dis 67: e1-e159.

3. https://www.cap.org/laboratory-improvement/accreditation/
accreditation-checklists. Accessed on 5/4/2022.

4. Clinical and Laboratory Standards Institute. 2022. Principles 
and Procedures for Blood Cultures; 2nd Edition. CLSI Document 
M47-E2. Clinical and Laboratory Standards Institute.

5. Doern GV, Carroll KC, Diekema DJ, Garey KW, Rupp ME, Weinstein 
MP, et al. 2020. A Comprehensive Update on the Problem of 
Blood Culture Contamination and a Discussion of Methods for 
Addressing the Problem. Clin Microbiol Rev 33: e00009-19.

6. Skoglund E, Dempsey CJ, Chen H, Garey KW. 2020. 
Estimated Clinical and Economic Impact through Use of 
a Novel Blood Collection Device To Reduce Blood Culture 
Contamination in the Emergency Department: a Cost-
Benefit Analysis. J Clin Microbiol 57: e01015-18.

7. Snyder SR, Favoretto AM, Baetz RA, Derzon JH, Madison BM, 
Mass D, et al. 2012. Effectiveness of practices to reduce blood 
culture contamination: A Laboratory Medicine Best Practices 
systematic review and meta-analysis. Clin Biochem 45: 999-1011.

8. Boyce JM, Pittet D, Healthcare Infection Control Practices 
Advisory Committee, HICPAC/SHEA/APIC/IDSA Hand Hygiene Task 
Force. 2002. Guideline for Hand Hygiene in Health-Care Setting. 
Recommendations of the Healthcare Infection Control Practices 
Advisory Committee and the HICPAC/SHEA/APIC/IDSA Hand Hygiene 
Task Force. Society for Healthcare Epidemiology of America/
Association for Professionals in Infection Control/Infectious Diseases 
Society of America. MMWR Recomm Rep 51(RR-16):1-45.

9. Zimmerman FS, Assous MV, Yinnon AM, Wiener-Well Y. 2018. 
Reducing blood culture contamination using a 
department report card. J Hosp Infect 99: 236-238.

10. Youssef D, Shams W, Bailey B, O’Neil TJ, Al-Abbadi MA. 
2012. Effective strategy for decreasing blood culture 
contamination rates: the experience of a veterans 
affairs medical centre. J Hosp Infect 81: 288-291.

https://www.cap.org/laboratory-improvement/accreditation/accreditation-checklists
https://www.cap.org/laboratory-improvement/accreditation/accreditation-checklists

