Division of Laboratory Systems

Preventing Adult Blood Culture Contamination:
A Quality Tool for Clinical Laboratory Professionals

Protect Patients during the Diagnostic Process by Monitoring Adult Blood Culture
Contamination (BCC) Rates

Laboratory analysis of blood cultures is vital to the accurate and timely diagnosis of bloodstream infections. However,
the reliability of your testing depends on clinical compliance with collection procedures that limit the risk of
inconclusive or incorrect results. False negative blood culture results due to inadequate volumes of blood can result in
misdiagnosis, delay therapy, and put patients at heightened risk of morbidity and mortality from bacteremia. Likewise,
the presence of commonly occurring bacteria or fungi on human skin (i.e., commensal organisms) can increase the risk
of false positives, compromising care by leading to unnecessary antibiotic therapy and prolonged hospitalization.

In December 2022, a Centers for Medicare & Medicaid Services (CMS) Consensus-Based Entity (CBE) endorsed a CDC
proposal for a new patient safety measure to address these concerns (see Quality Measures | CMS for more on this
topic). CDC developed this quality measure to promote blood culture best practices and improve the laboratory
diagnosis of bloodstream infection.

The Clinical Laboratory Improvement Amendments of 1988 (CLIA) state that laboratories must monitor, assess, and
when indicated, correct problems identified in their preanalytic systems. Using the methods provided in this quality
tool to calculate the BCC and single-set rates will help meet this standard and ensure optimal blood culture collection.
In addition, this quality measure incorporates best practices on blood culture collection from the Clinical & Laboratory
Standards Institute (CLSI) and the Infectious Disease Society of America (IDSA). These best practices are already in
place at many laboratories across the nation and have shown to improve the laboratory diagnosis of bacteremia,
significantly reduce incidence of BCC, and limit unnecessary antibiotic therapy. CDC strongly encourages you to
adopt these practices into your laboratory’s standard operating procedures (SOPs), to integrate this measure into your
quality management system, and to work with infection control and antibiotic stewardship programs to educate and
train clinical staff on their use.

Follow CLIA Regulations

“Laboratory Requirements,” Code of Federal Regulations, Title 32 (2023): Chapter IV, Part 493
Subpart K — Quality System for Non-Waived Testing - § 493.1249 Standard: Preanalytic systems quality assessment.

The laboratory must establish and follow written policies and procedures for an ongoing mechanism to monitor, assess, and when indicated,
correct problems identified in the preanalytic systems specified at §§ 493.1241 through 493.1242.

Collecting Adult Blood Culture Sets

A blood culture set from an adult patient should consist of 20-30 mL of blood collected through venipuncture. This
may require more than two bottles, depending on the blood culture system and the institutional policy.

Collect Multiple Sets to Achieve the Optimal Volume

The volume of blood collected is critically important to the laboratory diagnosis of bloodstream infection, which
generally requires two or more sets to achieve. In addition, two sets are required to determine whether the presence
of a commensal organism can be classified as a possible contaminant.

To achieve an optimal volume, the blood culture collection standard of practice is to collect two to four blood culture
sets from adult patients with a suspected blood stream infection in the evaluation of each septic episode (i.e., 24
hours). Your hospital or clinical setting should instruct healthcare staff to collect at least two blood culture sets (total
volume of 40-60 mL) within a 24-hour period by peripheral venipuncture prior to antibiotic administration, if possible.

Find this information on our website at https://www.cdc.gov/labquality/tools-and-resources.html



https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/QualityMeasures
https://www.ecfr.gov/current/title-42/chapter-IV/subchapter-G/part-493#part-493
https://www.clsi.org/standards/products/microbiology/documents/m47/
https://www.clsi.org/standards/products/microbiology/documents/m47/
https://www.idsociety.org/practice-guideline/laboratory-diagnosis-of-infectious-diseases/#null
https://www.ncbi.nlm.nih.gov/books/NBK138665/
https://www.ecfr.gov/current/title-42/section-493.1249
https://www.cdc.gov/labquality/tools-and-resources.html 
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Integrate Best Practices into your Blood Culture Collection Standard Operating Procedures (SOP)

CLIA states that all laboratories must have procedure manuals for all pre-analytical, analytical, and post-
analytical laboratory processes. By aligning your laboratory blood culture collection SOP with industry best
practices, staff should be able to achieve BCC rates

substantially below 3%.

CDC encourages you to use the following model to Know the CLIA Standard Requiring a

establish an effective blood culture collection SOP in
your clinical setting:

1.

SR

10.
11.
12.

13.

14.

Quality System

“Laboratory Requirements,” Code of Federal Regulations, Title 32

Use at least two unique patient - specific (2023): Chapter IV, Part 493

identifier(s) to identify the patient (it is good Subpart K - Quality System for Non-Waived Testing - § 493.1200
practice to use more than one unique identifier, Introduction

e.g., patient’s name and date of birth). Each laboratory that performs nonwaived testing must establish

Disinf h . . ith . and maintain written policies and procedures that implement and
Isintect the venipuncture site with an appropriate monitor a quality system for all phases of the total testing process

skin disinfectant product containing alcohol. (that is, preanalytic, analytic, and postanalytic) as well as general

. . I ms.
e Using alcohol to remove the normally occurring aboratory systems

skin oils allows water-based preparations to
reach and decontaminate the skin surface.

Disinfect the rubber septum on the blood culture bottles or evacuated tube(s) with 70% isopropyl alcohol.
Collect blood before antimicrobial therapy if possible.
Collect the first blood culture set, usually consisting of one aerobic and one anaerobic bottle.

Collect 10 mL of blood in each bottle for a target total blood volume of 20 mL in each set (40 mL when collecting
two blood culture sets).

¢ The volume of blood collected, not timing, is most critical.
Measure and document the volume of blood collected in each bottle.
Document the exact time and date of collection.

Document the body (anatomic site) from which the blood culture was collected (e.g., left antecubital, right
subclavian, left hand).

Document the collection method (e.g., venipuncture or from a central line or arterial line).
Document the staff person who drew the blood cultures.

Document the location in the facility where the blood cultures were drawn (e.g., Emergency Department,
Intensive Care Unit, etc.).

Repeat steps (1-11) after the first set to collect the second blood culture set using one aerobic and one anaerobic
bottle.

e The upper extremity is the preferred venipuncture site, using the right and left antecubital fossa, if possible.

Transport the blood culture sets immediately to the laboratory for processing.

Know the CLIA Standard for Specimen Identification

“Laboratory Requirements,” Code of Federal Regulations, Title 32 (2023): Chapter IV, Part 493
Subpart K - Quality System for Non-Waived Testing — § 493.1232 Standard: Specimen identification and integrity.

The laboratory must establish and follow written policies and procedures that ensure positive identification and optimum integrity
of a patient’s specimen from the time of collection or receipt of the specimen through completion of testing and reporting of results.

Find this information on our website at https://www.cdc.gov/labquality/tools-and-resources.htm!


https://www.ecfr.gov/current/title-42/section-493.1200
https://www.ecfr.gov/current/title-42/section-493.1200
https://www.ecfr.gov/current/title-42/section-493.1232
https://www.cdc.gov/labquality/tools-and-resources.html 

Know the CLIA Standard for Specimen Submission, Handling, and Referral

“Laboratory Requirements,” Code of Federal Regulations, Title 32 (2023): Chapter IV, Part 493
Subpart K — Quality System for Non-Waived Testing - §493.1242 Standard: Specimen submission, handling, and referral.

(a) The laboratory must establish and follow written policies and procedures for each of the following, if applicable:
(1) Patient preparation.
(2) Specimen collection.
(3) Specimen labeling, including patient name or unique patient identifier and, when appropriate, specimen source.
(4) Specimen storage and preservation.
(5) Conditions for specimen transportation.
(6) Specimen processing.
(7) Specimen acceptability and rejection.
(8) Specimen referral.
(b) The laboratory must document the date and time it receives a specimen.

(c) The laboratory must refer a specimen for testing only to a CLIA-certified laboratory or a laboratory meeting equivalent
requirements as determined by CMS.

(d) Ifthe laboratory accepts a referral specimen, written instructions must be available to the laboratory’s clients and must include,
as appropriate, the information specified in paragraphs (a)(1) through (a)(7) of this section.

Primary Measure - Blood Culture Contamination Rate

The microbiology laboratory determines a probable contaminated blood culture by the identification of a skin
commensal organism in one set out of multiple sets collected in a 24-hour period. Understanding how often this
occurs at the institutional level is critically important to maintaining quality practices at your facility and improving
patient care. The primary measure (i.e.,, BCC rate) is a way for you to calculate the relative incidence of contaminated
blood cultures at your facility so that you may monitor compliance with best practices and determine if mitigation
strategies are needed. CDC encourages laboratories to evaluate their BCC rate at least monthly.

This section provides a method to help you determine which specimens are eligible for inclusion when calculating the
BCC rate and understand how to classify and report potential contaminants.

Primary Measure Eligibility Criteria (" N

If your laboratory identifies the presence of a skin
commensal organism in a blood culture set, you should
only include that set in the primary measure calculation
if all the following criteria are met:

e Patient s at least 18 years old.

¢ Patient may be present in any hospital
department such as the intensive care unit (ICU),
emergency department (ED), inpatient floors,
step-down units.

o Institutions may choose to include S -
outpatients in their analysis

e .
e At least two blood culture sets are collected in a , ] ]
24-hour period Representation of two blood culture sets with an aerobic and
p : anaerobic bottle in each set, showing 10 mL of blood collected

in each bottle for a total volume of 40 mL.

Find this information on our website at https://www.cdc.gov/labquality/tools-and-resources.htm!


https://www.ecfr.gov/current/title-42/chapter-IV/subchapter-G/part-493/subpart-K/subject-group-ECFR5f8f0b6639946fd/section-493.1242
https://www.cdc.gov/labquality/tools-and-resources.html 
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Classify Organisms

Laboratories can classify microorganisms using . . .

CDC’s National Healthcare Safety Network Find the List of Commensal Organisms
(NHSN). The NHSN provides a list of bacterial skin on the NHSN Website

commensal organisms categorized by both genus Visit this website: BSI | PSC | NHSN | CDC.

and genus and species. You can use this list to Look on the right side of the page in the “Supporting Materials”

identify skin commensal organisms by name and module for the NHSN organism list.
corresponding SNOMED code.

Reporting the Presence of Commensal Organisms in Eligible Sets

If your laboratory identifies the presence of a skin commensal organism in a set that meets the primary measure eligibility criteria,
you could report the test result to the clinician as follows: “Single-set positive out of two sets [or more, if this is the laboratory
policy]l may indicate the presence of possible skin contaminant, clinical correlation required. Please call the laboratory if further
work-up is needed.” This comment alerts the clinician of a probable contaminant event and allows them to evaluate the clinical
situation and determine next steps, if needed.

Calculate the Overall BCC Rate in Your Clinical Setting

To calculate the BCC rate, divide the total number of eligible blood culture sets with growth of a skin commensal
organism in only one of the sets collected within a 24-hour period by the total number of eligible blood culture sets
collected during the monthly evaluation period, multiplied by one hundred.

¢ Denominator: Use the Laboratory Information System (LIS) to find all blood culture order codes within a
specified timeframe (usually monthly) to identify the total number of blood culture sets collected

¢ Numerator: Use the LIS to find all probable contaminants by identifying all probable skin commensal organism
result codes within a specified timeframe (usually monthly)

¢ Divide the total number of blood culture sets with growth of skin commensals without the same organism in
other sets collected within 24 hours by the total number of eligible blood culture sets collected.

Total number of blood culture sets with growth of skin commensals without
the same organism in other sets collected within 24 hours

x 100

Total number of all eligible blood culture sets collected *

* Eligible Blood Culture Sets = At least two blood culture sets collected from an adult patient within a 24-hour period

Sub-Measure — Single-Set Blood Culture Rate

When healthcare staff collect only one blood culture set from a patient in a 24-hour period, the laboratory will not
have an adequate volume of blood to reliably diagnose bacteremia or identify a possible contaminated blood
culture. These single-set blood cultures do not meet the primary measure eligibility criteria and should not be
included when calculating BCC rate, but they must not be ignored.

The sub-measure is a way to calculate the relative incidence of single-set blood culture collection at your
facility over a given period. Understanding how often healthcare staff collect an inadequate volume of blood
for diagnostic purposes is critically important to maintaining quality practices at your facility and improving
patient care. CDC encourages you to calculate your institutional single-set blood culture rate at least monthly in
conjunction with the BCC rate.

Find this information on our website at https://www.cdc.gov/labquality/tools-and-resources.htm!


https://www.cdc.gov/nhsn/index.html
https://www.cdc.gov/nhsn/index.html
https://www.cdc.gov/nhsn/xls/master-organism-com-commensals-lists.xlsx
https://www.nlm.nih.gov/healthit/snomedct/snomed_overview.html
https://www.cdc.gov/nhsn/psc/bsi/index.html
https://www.cdc.gov/nhsn/xls/master-organism-com-commensals-lists.xlsx
https://www.cdc.gov/labquality/tools-and-resources.html 

4 N This section provides a method to help you determine which
specimens are eligible for inclusion in the sub-measure, report
single-set blood cultures to the clinician, and calculate your
institutional single-set blood culture rate.

Sub-Measure Eligibility Criteria
Include a blood culture set in the sub-measure calculation if it
meets the following criteria:

e Patient is at least 18 years old.

e Patient may be present in any hospital department such as
ICU, ED, inpatient floors, step- down units. (No outpatients)

: o Institutions may choose to include outpatients in their
. o analysis

Representation of a single-set collection with one aerobic and e Only one blood culture set is collected in a 24-hour period.
one anaerobic bottle, showing 10 mL of blood collected in each

bottle for a total volume of 20 mL.

Reporting Single-Set Blood Cultures to the Clinician

If a single-set is received a comment could be added to the test result as follows: “Single-set blood culture received; at

least two sets needed to achieve the optimal volume (40-60 mL) for diagnosis of bacteremia, or false negatives may

occur. Recommend drawing additional blood culture sets if clinically indicated.” This comment alerts the clinician that an
inadequate volume of blood was received in the laboratory for testing and allows them to evaluate the clinical situation and
determine next steps, if needed.

Calculate the Single-Set Blood Culture Rate

To calculate the single-set blood culture rate, divide the total number of sub-measure eligible blood culture sets by
the total number of blood culture sets collected during the monthly evaluation period, multiplied by one hundred.

¢ Denominator: Using data from the LIS, identify all blood cultures collected by identifying all blood culture order
codes within a specified timeframe (usually monthly)

¢ Numerator: Using data from the LIS, identify all single-set blood cultures by identifying all events when only
one bottle or one blood culture set (usually 1 aerobic and 1 anaerobic bottle) was collected in a specified
timeframe (usually monthly)

¢ (Calculate the single-set rate by dividing the number of single-set blood cultures either one bottle or one blood
culture set (usually 1 aerobic and 1 anaerobic bottle) by the total number of blood culture sets collected.

Number of single-set blood cultures without another set collected
within 24 hours
x 100

Total number of blood culture sets collected*

* Total number of blood culture sets = Total number of two or more sets plus the total number of single-sets either one
bottle or one blood culture set.

Find this information on our website at https://www.cdc.gov/labquality/tools-and-resources.html


https://www.cdc.gov/labquality/tools-and-resources.html 
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Reporting and Taking Action

Evaluating the BCC rate in conjunction with the single-set rate provides vital insight into the blood culture collection
practices in the clinical setting. Gaps revealed during the evaluation process indicate the need to investigate and
determine mitigation strategies to improve compliance with best practices and standardization of the process.
CDC’s goal in developing and promoting this quality measure is to optimize blood culture collection and laboratory
diagnostics for all patients, no matter when or where the blood culture is collected.

Reporting and Following Up on BCC and Single-Set Collection Rates

Clinical laboratories could calculate the BCC and single-set rates as quality monitors at the beginning of the month.
This will allow you to evaluate your clinical staff's compliance with blood culture collection best practices and
determine the need for, or monitor the effectiveness of, mitigation strategies.

Laboratory staff could meet with their facility’s antibiotic stewardship and infection prevention personnel to
educate them about the BCC and single-set quality measures. This provides an opportunity to discuss how tracking
these events can be used to monitor and evaluate practices to improve processes. You can also target improvement
efforts by sharing reports showing rates stratified by patient care locations and collection staff (e.g., nursing or
phlebotomy teams.)

Working with your Antibiotic Stewardship Committee on Potential Mitigation Strategies

Some mitigation strategies that could be implemented when working with your antibiotic stewardship team include
1. Diagnostic stewardship

Proper skin antisepsis

Blood culture bottle disinfection

Blood culture collection site

Hand hygiene

Phlebotomy teams and education on proper technique

Sy By N

Surveillance and feedback
8. Diversion devices

Find details about these suggested strategies in this document Blood Culture Contamination: An Overview for Infection
Control and Antibiotic Stewardship Programs Working with the Clinical Laboratory. Find this document on CDC'’s Antibiotic
Prescribing and Use website (https://www.cdc.gov/antibiotic-use/index.html) on the Implementation Resources for Hospital
page, in the Tracking and Reporting section; the link to the PDF is titled “Blood Culture Contamination.”

By generating, evaluating, and acting on the BCC and single-set rates, you can reduce false positive and false
negative blood culture results. Clinical laboratories may use this data to address patient safety opportunities by
improving the quality of the blood culture testing process.

Find this information on our website at https://www.cdc.gov/labquality/tools-and-resources.htm!


https://www.cdc.gov/antibiotic-use/core-elements/pdfs/fs-bloodculture-508.pdf
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/fs-bloodculture-508.pdf
https://www.cdc.gov/antibiotic-use/index.html
https://www.cdc.gov/antibiotic-use/core-elements/hospital/implementation.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fantibiotic-use%2Fcore-elements%2Fimplementation.html#anchor_1573574178173
https://www.cdc.gov/labquality/tools-and-resources.html 
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Contact Information

If you have questions about this tool, email DLSInquiries@cdc.gov.

Find this information on our website: www.cdc.gov/labsystems

Find this information on our website at https://www.cdc.gov/labquality/tools-and-resources.html



https://www.cdc.gov/antibiotic-use/core-elements/pdfs/fs-bloodculture-508.pdf
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/fs-bloodculture-508.pdf
https://pubmed.ncbi.nlm.nih.gov/31666280/
https://pubmed.ncbi.nlm.nih.gov/31666280/
https://www.ecfr.gov/current/title-42/chapter-IV/subchapter-G/part-493
https://www.idsociety.org/practice-guideline/laboratory-diagnosis-of-infectious-diseases/
https://www.clsi.org/standards/products/microbiology/documents/m47/
https://www.clsi.org/standards/products/microbiology/documents/m47/
https://www.cdc.gov/antibiotic-use/core-elements/hospital.html
https://www.phlebotomy.com/phlebotomyblog/blood-collection-errors-and-their-impact-on-patients.html#:~:text=Error%3A%20Underfilling%20blood%20culture%20bottles%20Consequence%3A,Death%20from%20septicemia%20due%20to%20false-negative%20result
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237585/
https://pubmed.ncbi.nlm.nih.gov/23741781/#:~:text=The%20new%20WHO%20guidelines%20provide%20recommended%20steps%20for,are%3A%20bloodborne%20pathogens%20transmitted%20through%20unsafe%20injection%20practices%3B
https://pubmed.ncbi.nlm.nih.gov/23741774/
mailto:DLSInquiries@cdc.gov
https://www.cdc.gov/csels/dls/
https://www.cdc.gov/labquality/tools-and-resources.html 



