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• Review current state of Antimicrobial Stewardship Efforts and the need for practice 
change

• Discuss current and future measures to improve the accuracy of sepsis diagnoses by 
reducing blood culture contamination rates

• Learn about a state-wide quality improvement measure to achieve the CLSI goal of 1% 
blood culture contamination rate with best practices and supported by the new CDC 
guideline to reduce blood culture contamination

Learning Objectives
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What is One Practice Change Could…
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Empower Hospital Staff, Improved Patient Satisfaction and Quality Outcomes With Better Equitable Care 
and Reduced Costs

ü Reduce unnecessary/prolonged 
antibiotic treatment

ü Reduce the risk of C.difficile,
MDROs, AKIs

ü Reduce unnecessary LOS and 
associated HAIs/HACs

ü Reduce in-patient mortality                             

ü Reduce false-positive CLABSIs and 
MRSA 

ü Reduce unnecessary lab ID event 
reporting

Reducing blood culture contamination can achieve all

ü Reduce laboratory and nursing labor

ü Save the typical 250-400-bed hospital 
$1.9M annually (excluding mitigation 
of FP CLABSIs, FP MRSA, and CDI)

ü Increase bed availability and 
throughput, freeing 1M U.S. bed days

ü Support CDC and JCAHO AMS 
Guidelines

ü Help meet ANCC Magnet 
Requirements 



The Past, Present, and Future State of 
Antimicrobial Resistance

The Problem



• In March 1942, Mrs. Anne Miller of New Haven, 
Connecticut, was near death.*

The First Person in the World Saved by 
Antibiotics

Penicillin, Miracle Drug, 
Soon Out in Patent Forms; 
But Best See Doctor First

2019 AR Threats Report CDC



The Start of Resistance
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Lobanovska M, Pilla G. Penicillin’s discovery and antibiotic resistance: lessons for the future? Yale J Biol Med. 2017;90(1):135–145. 
Livermore D. Antibiotic resistance staphylococci. J Antimicrob Agents. 2000;16(S1):3-10. doi:10.1016/s0924-8579(00)00299-5.
Browne K, Chakraborty S, Chen R, et al. A new era of antibiotics: the clinical potential of antimicrobial peptides. Int J Mol Sci. 2020;21(19):7047. doi:10.3390/ijms21197047.

1942

Penicillin-resistant 
staphylococci were 

recognized, first in hospitals 
and subsequently in the 

community

1944

94% of staph isolates were 
susceptible to penicillin by 
1950 half were resistant

1945

Fleming received the Nobel 
prize and warned of 
antibiotic resistance, 

predicting that high public 
demand would create an era 

of abuse

1960

80% of both community- and 
hospital-acquired 

staphylococcal isolates were 
resistant to penicillin



9Antimicrobial Resistance Collaborators. Global burden of bacterial antimicrobial resistance in 2019: a systematic 
analysis. Lancet. 2022;399(10325):629-655. doi:10.1016/S0140-6736(21)02724-0.

Global burden of bacterial AMR in 2019, a systematic analysis
2022 The Lancet

• 4.95 million deaths associated with drug-
resistant bacterial infections in 2019

• 1.27 million deaths directly caused by AMR

• An estimated 10 million deaths by 2050 
due to AMR if prevention measures and 
appropriate antimicrobial utilization steps 
are not practiced



The Criticality of Antibiotics

Issues with antibiotics
• No new class of antibiotics has been developed since 1980’s

• Antibiotic resistance and our high-risk patients critically dependent on antibiotics

Richard Baltz, Pewtrusts.org lead developer of Daptomycin Llor, Carl,  Ther Adv Drug Saf , Dec; 5(6):229-241;2013 
Milken Institute School of Public Health; Antibiotic Resistance Action Network CDC AR Threat Report CDC; 2019

>650,000 people receive outpatient 
chemotherapy each year/US

Chemotherapy

~30,000,000 with diabetes

Chronically ill
>500,000 received dialysis in 2016/US

Renal patients

>33,000 organ transplants were 
completed in 2016/US

Organ transplant



for healthcare
$20 Billion $35 Billion

total annual costs 

$55 Billion

The Public Health Cost of Antibiotic Resistance
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for loss of productivity

Porooshat Dadgostar, Journal of Infections and Drug Resistance: Antimicrobial Resistance: Implications and Costs 2019 Dec 20. doi: 10.2147/IDR.S234610 PMCID: PMC6929930

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dadgostar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31908502
https://dx.doi.org/10.2147%2FIDR.S234610


“It is the end of
the road for 
antibiotics unless 
we act urgently.”
– Tom Frieden, Former Director of the CDC 
   July 2016



Prevent an infection from happening 
(CDI)

Prevent its spread (E-LOS)

Prevention Spread

13

Only Four Ways to Stop Antibiotic Resistance

Improve antibiotic use            
(prevent unnecessary/inappropriate)

Develop new drugs and 
diagnostic tests

Antimicrobial Stewardship Development

Diagnostic Stewardship can help achieve three of these four ways to stop resistance 
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Diagnostic errors are a significant 
but underappreciated challenge to 
health care quality”
“

Diagnostic errors persist through all settings of care    
and harm an unacceptable number of patients.” “
Getting the right diagnosis is a key aspect of health 
care: it provides an explanation of a patient’s health 
problem and informs subsequent health care decisions” 
“

National Academy of Medicine 
(f.k.a. Institute of Medicine)



4 Moments of Antibiotic Decision Makings
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Agency for Healthcare Research and Quality

Does my patient have an infection that requires 
antibiotics?

Have I ordered appropriate cultures before starting 
antibiotics? What empiric therapy should I initiate

A day or more has passed. Can I stop antibiotics? Can I 
narrow therapy or change from IV to oral therapy? 

What duration of antibiotic therapy is needed for my 
patient's diagnosis
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Sepsis is the #1 cause 
of death, readmissions, 
and costs in U.S. hospitals1,2

… and blood cultures remain the gold standard 
for diagnosing bacteremia/fungemia leading to 
sepsis

1. Liu V, Escobar GJ, Greene JD. Hospital deaths in patients with sepsis from 2 independent cohorts. JAMA. 
2014;312(1):90-92. doi:10.1001/jama.2014.5804.
2. Weiss AJ, Jiang HJ. Overview of clinical conditions with frequent and costly hospital readmissions by payer, 2018. HCUP 
Statistical Brief #278. July 2021. Agency for Healthcare Research and Quality, Rockville, MD.



the presence of microorganisms in 
the bloodstream

the microbial etiology of the 
bloodstream infection 

Confirm Identify
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determine the source of infection 
(e.g., endocarditis) 

an organism for susceptibility testing 
and optimization of antimicrobial 
therapy

Help Provide

The Purpose of Blood Cultures



• Blood culture contamination (BCC) is defined as the recovery of 
normal skin flora (common commensal) from a single blood 
culture. More than one set should be obtained

• Culture is defined as a specimen of blood that is submitted for 
bacterial of fungal culture. This is irrespective of the number 
of bottles or tubes into which  the specimen is divided.

• A BCC rate represents common commensal organism 
occurrence in one set of blood cultures

• Blood Culture Set: the combination of blood culture bottles or 
tubes into which a single blood specimen is inoculated

• Required volume is essential and assumed

Blood Culture Definition

Hall and Lyman, CMR: Updated Review of Blood Culture Contamination; 2006
CLSI: M47A Principles and Procedures for Blood Cultures, Approved Guideline



Organisms can be difficult to interpret when isolated from blood cultures. One study 
showing:

– Common Commensal Organisms
§ Clostridium perfringens were contaminants 77% (27% were pathogens)

§ Viridans group streptococci were contaminants 62% (38% were pathogens)

– Non-Common Commensal Organisms
§ Clostridium species were pathogens 80% (20% were contaminants)

§ Enterococci were pathogens 70% (30% were contaminants)

– “Given these data, clinicians attempting to differentiate true infections from simply 
contaminated blood cultures cannot rely solely on the identity of the organism”

Common Commensal “Contaminators”
Can be Pathogens

Pathogens can be contaminators but not defined as a blood culture contamination
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Blood Culture Results 
are Frequently Wrong

False positives are a preventable error and can lead to a misdiagnosis of sepsis

92% Negative 3% Contamination Rate

ALL BLOOD CULTURES

8% Positive1

1Zwang O, Albert RK. Analysis of strategies to improve cost effectiveness of blood cultures. J Hosp Med. 2006;1(5):272-6. doi:10.1002/jhm.115.

60% True Positive

40% False Positive

Nearly half of all positive 
blood cultures are actually 
false positive

POSITIVE BLOOD CULTURES
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1. Patton RG. Blood culture contamination definitions can obscure the extent of blood culture contamination: a new standard for satisfactory institution performance Is needed. Infect Control Hosp Epidemiol. 2016;37(6):736-8. doi:10.1017/ice.2016.30. 2. Geisler BP, Jilg N, Patton RG, Pietzsch JB. Model 
to evaluate the impact of hospital-based interventions targeting false-positive blood cultures on economic and clinical outcomes. J Hosp Infect. 2019;102(4):438-444. doi:10.1016/j.jhin.2019.03.012. 3. NQF. Adult Blood Culture Contamination Rate; A national measure and standard for clinical 
laboratories and antibiotic stewardship programs. Retrieved from https://p4qm.org/measures/3658 on March 29, 2024. 4. CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta, GA: U.S. Department of Health and Human Services, CDC; 2019. doi:http://dx.doi.org/10.15620/cdc:82532. 5. 
Tamma PD, Avdic E, Li DX, Dzintars K, Cosgrove SE. Association of adverse events with antibiotic use in hospitalized patients. JAMA Intern Med. 2017;177(9):1308–1315. doi:10.1001/jamainternmed.2017.1938.

~1.4 million patients impacted by false-positive
blood culture results annually in the United States1

$6 billion+ spent on unnecessary treatment associated
with false-positive blood culture results2

1 in 5 patients
experience adverse drug event (ADE) 
associated with antibiotic administration in 
acute care hospital setting5

3 million +
antibiotic-resistant and C. difficile 
infections each year and 48,000 people 
die based on the CDC’s 2019 report4

1 million
extra hospital days, further crowding 
institutions already at full bed capacity3

200,000
courses of unneeded antibiotics3

https://p4qm.org/measures/3658%20on%20March%2029
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False-positive blood cultures increase many harmful 
patient safety risks and mortality

Acute Kidney 
Injury (AKI)
36%-40% incidence with 
Vancomycin and Zosyn

Extended 
Length of Stay
avg. 2.2 days
Nearly 1M extra hospital days

False-Positive 
CLABSIs
Incidence 30-45% of all CLABSIs

Increased 
Mortality
Increase of 74% in patient 
mortality rate from 4.6% to 8%

Risk of
C. difficile
30% reduction in broad-spectrum 
antibiotics could lower CDI by 26%

Unnecessary 
Antibiotics
Up to 40% longer 

Exposure to
HAIs & HACs
Incidence of 1 in 31 patients 
11.5% mortality rate
CLABSI readmissions >30%

Antibiotic-Resistant 
Infections
2019 US: 172,900 deaths associated 
with AMR
2019 US: 41,900 deaths attributable 
to AMR

Misdiagnosed 
Patient



• Prolonged Vancomycin and Zosyn leads to a 36-40% risk of AKI1

• AKI can lead to hemodialysis
• Adults on dialysis are 100 times more likely to have a Staph Bloodstream Infection2

BSI Causation Secondary to Broad-Spectrum Antibiotics

23
1. Khalili H, Bairami S, Kargar M. Antibiotics induced acute kidney injury: incidence, risk factors, onset time and outcome. Acta Med Iran. 2013;51(12):871-8.
2. Rha B, See I, Dunham L, et al. Vital Signs: Health Disparities in Hemodialysis-Associated Staphylococcus aureus Bloodstream Infections — United States, 2017–
2020. MMWR Morb Mortal Wkly Rep 2023;72:153–159. DOI: http://dx.doi.org/10.15585/mmwr.mm7206e1.

http://dx.doi.org/10.15585/mmwr.mm7206e1


The patients most at risk for contamination 
were of older age, black race, higher BMI, 
and had comorbidities such as CHF,
COPD, and paralysis. Black patients were 
disproportionately at increased risk for 
blood-culture contamination.”

“
Original Article

Risk factors and clinical outcomes associated with blood culture
contamination

Justin M. Klucher BS1 , Kevin Davis MD2, Mrinmayee Lakkad MS3 , Jacob T. Painter PharmD, PhD3 and

Ryan K. Dare MD, MS4
1College of Medicine, University of Arkansas for Medical Sciences, Little Rock, Arkansas, 2Mercy Hospital, Fort Smith, Arkansas, 3Division of Pharmaceutical
Evaluation and Policyt, University of Arkansas for Medical Sciences, Little Rock, Arkansas and 4Division of Infectious Diseases, University of Arkansas for Medical
Sciences, Little Rock, Arkansas

Abstract

Objective: To determine patient-specific risk factors and clinical outcomes associated with contaminated blood cultures.

Design: A single-center, retrospective case-control risk factor and clinical outcome analysis performed on inpatients with blood cultures
collected in the emergency department, 2014–2018. Patients with contaminated blood cultures (cases) were compared to patients with neg-
ative blood cultures (controls).

Setting: A 509-bed tertiary-care university hospital.

Methods: Risk factors independently associated with blood-culture contamination were determined using multivariable logistic regression.
The impacts of contamination on clinical outcomes were assessed using linear regression, logistic regression, and generalized linear model
with γ log link.

Results: Of 13,782 blood cultures, 1,504 (10.9%) true positives were excluded, leaving 1,012 (7.3%) cases and 11,266 (81.7%) controls. The
following factors were independently associated with blood-culture contamination: increasing age (adjusted odds ratio [aOR], 1.01; 95% con-
fidence interval [CI], 1.01–1.01), black race (aOR, 1.32; 95% CI, 1.15–1.51), increased body mass index (BMI; aOR, 1.01; 95% CI, 1.00–1.02),
chronic obstructive pulmonary disease (aOR, 1.16; 95% CI, 1.02–1.33), paralysis (aOR 1.64; 95% CI, 1.26–2.14) and sepsis plus shock
(aOR, 1.26; 95% CI, 1.07–1.49). After controlling for age, race, BMI, and sepsis, blood-culture contamination increased length of stay
(LOS; β= 1.24 ± 0.24; P < .0001), length of antibiotic treatment (LOT; β= 1.01 ± 0.20; P < .001), hospital charges (β= 0.22 ± 0.03;
P < .0001), acute kidney injury (AKI; aOR, 1.60; 95% CI, 1.40–1.83), echocardiogram orders (aOR, 1.51; 95% CI, 1.30–1.75) and in-hospital
mortality (aOR, 1.69; 95% CI, 1.31–2.16).

Conclusions: These unique risk factors identify high-risk individuals for blood-culture contamination. After controlling for confounders,
contamination significantly increased LOS, LOT, hospital charges, AKI, echocardiograms, and in-hospital mortality.

(Received 27 October 2020; accepted 4 February 2021; electronically published 26 April 2021)

Blood cultures are considered the gold standard for detecting
bloodstream infections; they facilitate prompt and directed antimi-
crobial therapy for patients with sepsis.1–4 However, false-positive
blood culture results can lead to inappropriate clinical evaluation
and treatment, leading to unnecessary patient risk.2,3,5–7 Blood
culture contamination with skin microflora is believed to be the
primary cause of false-positive blood culture results; however, nee-
dle contamination and collector contamination have also been
implicated.2,8,9 Reported institutional blood-culture contamina-
tion rates vary significantly, from 0.6% to 10%, and the Clinical
Laboratory Standards Institute recommends that institutions strive
to achieve a contamination rate <3%.2,4 Efforts to reduce blood-
culture contamination include the use of dedicated phlebotomists,

the use of diversion devices, and ensuring proper sterile technique
when collecting cultures.2,4,7–15

Reported risk factors associated with blood-culture contami-
nation include poor collection method, staff competency,
increased patient age, presence of comorbidities, and patient ill-
ness severity.2–5,16,17 However, most of the relevant studies are rel-
atively small, are performed over short periods, or focus on
provider-specific risk factors rather than patient-specific risk
factors. Additionally, with the introduction of the Centers
for Medicare and Medicaid Services sepsis core measure
(SEP-1),18–21 the practice of “code sepsis” in emergency depart-
ments to expedite blood culture collection is increasing.
Although this intervention likely improves time to antibiotic
administration, it may compromise sterile technique, which
worsens contamination rates. Since the introduction of code
sepsis at our institution, emergency-department blood-culture
contamination rates have increased to >6%.

Author for correspondence: Ryan K. Dare, E-mail: RDare@uams.edu
Cite this article:Klucher JM, et al. (2022). Risk factors and clinical outcomes associated

with blood culture contamination. Infection Control &Hospital Epidemiology, 43: 291–297,
https://doi.org/10.1017/ice.2021.111

© The Author(s), 2021. Published by Cambridge University Press on behalf of The Society for Healthcare Epidemiology of America.
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Klucher J, Davis K, Lakkad M, Painter JT, Dare RK. Risk factors and clinical outcomes associated with blood culture contamination. Infect Control Hosp Epidemiol. 2022;43(3):291-
297. doi:10.1017/ice.2021.111.
*aOR, 1.32; 95% CI, 1.15–1.51

Black patients are 32% more likely to have a 
contaminated blood culture result

University of Arkansas BCC Publication (2022)
Risk factors and clinical outcomes associated with blood culture contamination



The 2024 Inpatient Prospective Payment System (IPPS) added AKI reporting as a new electronic 
clinical quality measures (eCQMs) from which hospitals can select to meet the eCQM reporting 
requirements for a given year, beginning with the CY 2025 reporting period.1

CMS believes the adoption of the Hospital Harm-AKI eCQM will support CMS’ goal 
of advancing health equity. AKI is more common in Black hospitalized patients than 
non-Black patients.2

Hospitals that fail to submit quality data or to meet all Hospital IQR Program requirements are 
subject to a one-fourth reduction in their Annual Payment Update under the IPPS.

AKI reporting added to the Hospital IQR Program
Pay-for-reporting quality program that reduces payment to hospitals that fail to meet program requirements 

1. 2024 Inpatient Prospective Payment System. 2. FY 2024 Hospital Inpatient Prospective Payment System (IPPS) and Long-Term Care 
Hospital Prospective Payment System (LTCH PPS) Final Rule — CMS-1785-F and CMS-1788-F Fact Sheet. Retrieved on April 8. 2024 from 
https://www.cms.gov/newsroom/fact-sheets/fy-2024-hospital-inpatient-prospective-payment-system-ipps-and-long-term-care-hospital-
prospective-0.



• A False-Positive CLABSI is defined in the literature as meeting 
the NHSN Surveillance Definition of a CLABSI with little to no 
clinical manifestation of bacteremia/fungemia

• This usually occurs when a non-common commensal organism 
like VRE or Candida is picked up from the skin during a 
peripheral venipuncture for blood culture collection and grows 
out in one bottle. Gram positive organisms. Required aerobic 
volume (3 bottles)

• This is different than an unnecessarily reported CLABSI when 
there is a primary infection at another site and a culture was not 
obtained from the primary site

What is a False-Positive CLABSI?



Non-Common Commensal Contaminants Cause False-Positive 
CLABSI Reporting 
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Practice Forum

A national survey of interventions and practices in the
prevention of blood culture contamination and associated
adverse health care events

Robert A. Garcia BS, MT(ASCP), CIC, FAPIC a,*, Eric D. Spitzer MD, PhD b,
Barbara Kranz CIC a, Sue Barnes RN, CIC, FAPIC c

a Healthcare Epidemiology Department, Stony Brook University Hospital, Stony Brook, NY
b Department of Pathology, Director of Clinical Laboratories, Stony Brook University Hospital, Stony Brook, NY
c Independent Clinical Consultant, Infection Prevention and Control, Stony Brook, NY

Key Words:
Blood culture
blood culture contamination
blood culture collection
central line–associated bloodstream

infection
venipuncture

The scientific literature indicates that blood culture contamination often leads to inappropriate antimi-
crobial treatment, adverse patient occurrences, and potential reporting of false-positive central line–
associated bloodstream infections. The findings of a national infection prevention survey of blood culture
practices and related interventions in hospitals support the need for infection preventionists to expand
their participation in the review of topics related to the ordering and collection of blood for culture.

© 2018 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier
Inc. All rights reserved.

BACKGROUND

Benefits derived from optimizing practices in the collection and
handling of blood cultures (BCs) include the accurate identifica-
tion of pathogens causing bacteremia and sepsis and minimizing
bacterial contamination of the sample which may lead to false-
positive results and subsequent inappropriate treatment. In addition,
optimal BC practices increase the accuracy of reportable central line–
associated bloodstream infection (CLABSI) surveillance events and
reduce unnecessary health care financial expenditures.

A recent review of interventions and practices to improve BC col-
lection identified diverse issues, including the appropriate indications
for drawing BCs, drawing of BCs from venipuncture sites versus in-
travascular catheters, antisepsis of drawing sites, obtaining samples
through needleless connectors used in intravascular catheters, and
the proper inoculation of BC bottles.1

Despite extensive information on the adverse impact of improp-
erly collected BCs, to our knowledge, there exists limited national
data describing what preventive practices exist in U.S. hospitals to

avoid such events. This article presents the findings of a national
survey of hospitals on BC collection practices.

METHODS

Study design and participants

The target population for this study was hospital infection pre-
vention professionals (IPs). The sampling frame was hospitals within
systems represented by members of the National Corporate Infec-
tion Prevention Director Network. The group is comprised of
corporate IP directors for multihospital systems in the United States.
The hospitals in each of these systems in turn have ≥1 IPs who
manage the infection prevention program. A proposal for the survey
was made to members of the National Corporate IP Director Network
in March 2015. On approval by group members, an e-mail was for-
warded by the network facilitator to all corporate IP directors in the
group explaining the purpose of the survey inclusive of instruc-
tions for completion. The corporate directors were in turn asked to
distribute the e-mail to the IPs in their system hospitals starting in
March 2016. A second e-mail was sent 4 weeks later to the corpo-
rate IP directors requesting that they forward the e-mail to their
system hospitals to ensure responses from those hospital IPs who
had not done so to that point. Respondents were limited to 1 rep-
resentative per hospital. Respondents were directed to a Web-
based survey site (SurveyMonkey, San Mateo, CA), to be completed

* Address correspondence to Robert A. Garcia, BS, MT(ASCP), CIC, FAPIC, Healthcare
Epidemiology Department, Stony Brook University Hospital, 100 Nicolls Rd, Stony
Brook, NY 11794.

E-mail address: robert.garcia@sbumed.org (R.A. Garcia).

0196-6553/© 2018 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights reserved.
https://doi.org/10.1016/j.ajic.2017.11.009
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Blood culture contamination with
Enterococci and skin organisms:
Implications for surveillance definitions
of primary bloodstream infections
Joshua T. Freeman, MBChB, FRCPA, Luke Francis Chen, MBBS, MPH, CIC, FRACP, Daniel J. Sexton, MD, FACP,
and Deverick J. Anderson, MD, MPH

Durham, North Carolina

Enterococci are a common cause of bacteremia but are also common contaminants. In our institution, approximately 17% of pos-
itive blood cultures with enterococci are mixed with skin organisms. Such isolates are probable contaminants. The specificity of
the current definition of primary bloodstream infection could be increased by excluding enterococci mixed with skin organisms.
Key Words: Bloodstream infection; epidemiology; definition; Enterococcus; skin contaminant.

Copyright ª 2011 by the Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights
reserved. (Am J Infect Control 2011;39:436-8.)

Member species of the Enterococcus genus (entero-
cocci) colonize the skin of hospitalized patients but
also cause hospital-acquired bloodstream infections
(BSI).1,2 Thus, when enterococci are recovered from
blood cultures, true BSI must be distinguished from
skin contamination. Previous studies indicate that
15% to 30% of enterococci recovered from blood are
contaminants.3,4 Rates of contamination are even
higher for other organisms found on the skin. For ex-
ample, coagulase-negative staphylococci are thought
to be contaminants in up to 90% of cases.3-5 For this
reason, the National Healthcare Safety Network
(NHSN) definition of primary BSI requires at least 2
positive blood cultures with coagulase-negative staph-
ylococci within a 48-hour period. For enterococci how-
ever, only a single positive blood culture is required.
This definition does not account for the 15% to 30%
of enterococci that are contaminants. We hypothesized
that enterococci would be frequently mixed with
‘‘skin organisms’’ in blood cultures. Secondly, we hy-
pothesized that such enterococci would be likely
contaminants.

METHODS

We identified all patients with Enterococcus species
recovered from blood cultures between January 1,
2004, and December 31, 2008, at Duke University Med-
ical Center. One or more positive blood cultures with
the same Enterococcus species in a single patient
within a 96-hour period were defined as ‘‘episodes’’
of blood culture positivity. For each episode of blood
culture positivity, we recorded the timing of subse-
quent blood cultures with the same species of Entero-
coccus. Episodes were defined as ‘‘confirmed’’ if
the same species of Enterococcus was recovered from
$ 2 blood culture sets in a 96-hour period. We assumed
that ‘‘confirmed’’ positive blood cultures represented
true BSI.

We recorded the identification of all isolates among
polymicrobial cultures and defined ‘‘skin organisms’’
as follows: coagulase-negative staphylococci; Micro-
coccus species; Corynebacterium species; Bacillus spe-
cies; Propionibacterium species; Lactobacillus species;
Bifidobacterium species; and viridans streptococci. Fi-
nally, we used standard definitions to define each epi-
sode as hospital or community acquired.6 Data
management and statistical analyses were performed
using SAS (SAS Institute, Cary, NC) and Graphpad
(Graphpad Inc, La Jolla, CA) software, respectively.

RESULTS

A total of 1,355 episodes of positive blood cultures
with enterococi was identified during the 5-year study
period. Of these, 42.5% (576/1,355) were ‘‘confirmed’’
by repeat isolation from another blood culture set

From the Duke University Medical Center, Durham, NC.

Address correspondence to Joshua T. Freeman, MBChB, FRCPA, Auck-
land City Hospital, Grafton, Auckland, New Zealand. E-mail: JoshuaF@

adhb.govt.nz.

Conflicts of interest: None to report.

0196-6553/$36.00

Copyright ª 2011 by the Association for Professionals in Infection
Control and Epidemiology, Inc. Published by Elsevier Inc. All rights
reserved.

doi:10.1016/j.ajic.2010.07.014
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Major article

Multidisciplinary team review of best practices for collection
and handling of blood cultures to determine effective interventions
for increasing the yield of true-positive bacteremias, reducing
contamination, and eliminating false-positive central
lineeassociated bloodstream infections

Robert A. Garcia BS, MT(ASCP), CIC a,*, Eric D. Spitzer MD, PhD b,
Josephine Beaudry RN, BS, MS, CNS-A, CNS-N, ANP-c c, Cindy Beck BSN, RN d,
Regina Diblasi BSN, RN, OCNe, Michelle Gilleeny-Blabac BS, MT(ASCP), SLS f,
Carol Haugaard RN, MSN, ANP g, Stacy Heuschneider DNP, NP-C, ACNS-BC, CCRNh,
Barbara P. Kranz CIC a, Karen McLean RN i, Katherine L. Morales RN, CCRN, MSFN j,
Susan Owens RN, BS k, Mary E. Paciella RN, MS, CCRN, ANP, ACNS-BC, PCCN l,
Edwin Torregrosa RN, BSNm

aHealthcare Epidemiology Department, Stony Brook University Hospital, Stony Brook, NY
bDepartment of Pathology, Stony Brook University Hospital, Stony Brook, NY
cBlood and Marrow Transplant Program, Stony Brook University Hospital, Stony Brook, NY
dNursing Administration, Stony Brook University Hospital, Stony Brook, NY
e Stony Brook Cancer Center, Stony Brook University Hospital, Stony Brook, NY
fDepartment of Laboratories, Stony Brook University Hospital, Stony Brook, NY
gCardiac ICU, Stony Brook University Hospital, Stony Brook, NY
hRespiratory Care Unit/Medical ICR, Stony Brook University Hospital, Stony Brook, NY
iCardiothoracic ICU, Stony Brook University Hospital, Stony Brook, NY
j Pediatrics/PICU, Stony Brook University Hospital, Stony Brook, NY
kMedical ICU, Stony Brook University Hospital, Stony Brook, NY
l Surgical Progressive Care Unit, Stony Brook University Hospital, Stony Brook, NY
mMedical Oncology, Stony Brook University Hospital, Stony Brook, NY

Key Words:
Blood culture
Blood culture collection
Blood culture contamination
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Background: A literature search was conducted using keywords for articles published in English from
January 1990 to March 2015. Using criteria related to blood culture collection and handling, the search
yielded 101 articles. References used also included Microbiology Laboratory standards, guidelines, and
textbook information.
Results: The literature identified diverse and complex issues surrounding blood culture practices,
including the impact of false-positive results, laboratory definition of contamination, effect on central
lineeassociated bloodstream infection (CLABSI) reporting, indications for collecting blood cultures,
drawing from venipuncture sites versus intravascular catheters, selection of antiseptics, use of needleless
connectors, inoculation of blood culture bottles, and optimizing program management in emergency
departments, education, and implementation of bundled practice initiatives.
Conclusion: Hospitals should optimize best practice in the collection, handling, and management of
blood culture specimens, an often overlooked but essential component in providing optimal care of
patients in all settings and populations, reducing financial burdens, and increasing the accuracy of
reportable CLABSI. Although universal concepts exist in blood culture practices, some issues require
further research to determine benefit. Institutions undertaking a review of their blood culture programs
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Non-common commensal organisms such as VRE, MRSA and Candida, any enterococci and rarely
 Lactobacillus can all be found on the skin and may be a contaminant rather than a blood stream infection.
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False-Positive CLABSI Reporting 
(CMS NHSN Surveillance Definition LCBI1)

42% of reported CLABSIs represented 
contaminants”1

30% of reported CLABSIs were suspected 
to represent blood culture contamination”2

45% of reported CLABSIs most likely 
represented contaminated blood cultures 
rather than true CLABSIs”3

1. Tompkins, LS, et al. Getting to zero: impact of a device to reduce blood culture contamination and false-positive central line-associated blood 
stream infections,  ICHE 2022, 1-5. doi:10.1017/ice.2022.284
2. Boyce JM, Nadeau J, Dumigan D, et al. Obtaining blood cultures by venipuncture versus from central lines: impact on blood culture contamination 
rates and potential effect on central line-associated bloodstream infection reporting. Infect Control Hosp Epidemiol. 2013;34(10):1042-7. 
doi:10.1086/673142.
3. Shuman EK, Washer LL, Arndt JL, et al. Analysis of central line-associated bloodstream infections in the intensive care unit after implementation of 
central line bundles. Infect Control Hosp Epidemiol. 2010;31(5):551-3. doi:10.1086/652157. 

“ 
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• Hospital's report HACs to NHSN
⁃ CAUTI
⁃ SSI 
⁃ CLABSI 
⁃ C. difficile
⁃ MRSA BSI

• National SIR for CLABSIs increased 46% / 47% during COVID       
(Q3/Q4 ’20 vs. Q3/Q4 ’19)1 and remained 7% higher than pandemic levels for 2021. 2022 
had a 9% decrease still leaving us at 22% average increase over pre-pandemic 
levels. 

• National SIR for MRSA increased 23% / 34% during COVID       
(Q3/Q4 ’20 vs. Q3/Q4 ’191 and remained 14% higher than pandemic levels for 2021. 2022 
saw a 16% decrease still leaving us at an average 13% increase over pre-pandemic 
levels. 

• NHSN reports HACs to CMS
– Impacts hospital’s CMS reimbursement and penalties
– Up to 1% CMS revenue loss plus cost of initial care

§ Can contribute to up to 6% CMS revenue loss

1. Weiner-Lastinger LM, Pattabiraman V, Konnor RY, et al. The impact of coronavirus disease 2019 on healthcare-associated infections in 2020: summary of data reported to the NHSN. Infect 
Control Hosp Epidemiol. 2021;1-14. doi:10.1017/ice.2021.362.A39:B40.

Significantly impacted by BC contamination   
(non-common & common commensal organisms)

Hospitals report 
HACS to NHSN



No payment from day of diagnosis to discharge
• CDI ($9-25K)
• CLABSI ($27-68K)
• MRSA ($9K)

Up to 1% of annual reimbursement
(Top 25% of worst offenders get max penalty)
• CDI
• False-positive CLABSI 
• False-positive MRSA BSI

Non-payment HAC Penalty

30

Potential CMS Revenue Loss

Up to 3% of annual reimbursement
• 33% chance of 30-day readmission with a 

HAC patient

Up to 2% of annual reimbursement
• Top 25% of hospitals receive $ back plus 

$ from their competing hospitals in the 
lower 75%

Readmissions Penalty VBP Loss

Goal of ZERO blood culture contamination can help prevent
up to 3% CMS revenue loss plus cost of initial care



CDC Antibiotic Resistance Threats 
Report (2019)

Diagnostics can be just as 
critical for fighting infections 
as antibiotics

Khalili H, Bairami S, Kargar M. Antibiotics induced acute kidney injury: incidence, risk factors, onset time and 
outcome. Acta Med Iran. 2013;51(12):871-8.

“
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SUMMARY In this review, we present a comprehensive discussion of matters re-
lated to the problem of blood culture contamination. Issues addressed include
the scope and magnitude of the problem, the bacteria most often recognized as
contaminants, the impact of blood culture contamination on clinical microbiol-
ogy laboratory function, the economic and clinical ramifications of contamina-
tion, and, perhaps most importantly, a systematic discussion of solutions to the
problem. We conclude by providing a series of unanswered questions that per-
tain to this important issue.

KEYWORDS blood culture contamination

Citation Doern GV, Carroll KC, Diekema DJ,
Garey KW, Rupp ME, Weinstein MP, Sexton DJ.
2019. 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.
https://doi.org/10.1128/CMR.00009-19.

Copyright © 2019 American Society for
Microbiology. All Rights Reserved.

Address correspondence to Gary V. Doern,
gdoern@nc.rr.com.

Published

PRACTICAL GUIDANCE FOR
CLINICAL MICROBIOLOGY

crossm

January 2020 Volume 33 Issue 1 e00009-19 cmr.asm.org 1Clinical Microbiology Reviews

30 October 2019

 on O
ctober 30, 2019 by guest

http://cm
r.asm

.org/
D

ow
nloaded from

 

Call-to-action: New National Blood Culture 
Contamination Benchmark of <1.0%

Multi-Discipline Consensus Publication – January 2020



Standard of Care

MULTI-DISCIPLINE 
CONSENSUS MANUSCRIPT 
2020

CDC-initiated blood 
culture quality 
measure developed 
and submitted to NQF
Evidence-based 
guidelines citing
1% goal for blood 
culture contamination 

CMS adoption of 
CDC/NQF measure

Goal is for CMS to 
add blood culture 
measure to its 
Hospital Inpatient 
Public Reporting 
Program just like 
CLABSI, CDI, 
MRSA, CAUTI & SSI

Evidence-Based Best 
Practice Guidelines 
for Blood Culture 
Contamination 
Prevention

Call-to-action for  
<1.0% contamination 
benchmark

NQF Consensus 
Standards Approval 
Committee (CSAC) 
formally endorsed 
the CDC’s blood 
culture quality 
measure in 
December 2022

2021 2022

Formal support and 
letter sent to CMS 
from bipartisan 
members of U.S. 
Congress

CLSI M47 ED2 2022 
for blood culture 
contamination: 
Best Practice 
Quality Indicator  
of 1.0% 

FY 2022 MilCon VA 
Appropriations Act 
passed July 2021: 
Congressional directive 
for a Quality Measure 
for Blood Culture 
Contamination of <1.0% 

2020
ASM best practices 
meta-analysis

2020 ENA clinical 
practice guidelines 
for diversion >1.0 mL 

CAP checklist

TJC quality program, 
audit checklist

2024 INS standards 
supports diversion 
device use (IV) 

IDSA clinical practice 
guidelines

2024
Beyond
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Contribution to Emergency Nursing Practice

• Decreasing blood-culture contamination rates
• Decreasing false-positive blood-culture results
• Decreasing patient length of stay

Abstract
Problem: False-positive blood-culture results due to skin
contamination of samples remain a persistent problem for
health care providers. Our health system recognized that our
rates of contamination across the 4 emergency department
campuses were above the national average.

Methods: A unique specimen collection system was
implemented throughout the 4 emergency departments and
became the mandatory way to collect adult blood cultures. The
microbiology laboratory reported contamination rates weekly to

manage potential problems; 7 months of data are presented
here.

Results: There was an 82.8% reduction in false positives with
the unique specimen collection system compared with the
standard method (chi-squared test with Yates correction, 2-
tailed, P = 0.0001). Based on the historical 3.52% rate of blood-
culture contamination for our health facilities, 2.92 false
positives were prevented for every 100 blood cultures drawn,
resulting from adoption of the unique specimen collection
system as the standard of care.

Conclusion: This unique collection system can reduce the risk
of blood culture contamination significantly and is designed to
augment, rather than replace, the standard phlebotomy protocol
already in use in most health care settings.

Key words: Steripath; Blood-culture; Phlebotomy;
Contamination; False positive; Collection

False-positive blood culture results due to sample
contamination remain a persistent problem for
health care providers. At present, a blood-culture

contamination (BCC) rate of less than 3% is considered
acceptable,1 but BCC rates can be much higher in busy
clinical settings, such as the emergency department, and in
hospitals without dedicated phlebotomy teams.2–5 False-
positive blood culture results lead to unnecessary antibiotic
treatment, longer hospital stays, and increased costs.3,6–9

Obtaining the most accurate blood-culture results possible
is essential to avoid diagnostic uncertainty and unnecessary
administration of antibiotics.1,2

The skill level of the staff responsible for obtaining blood
culture samples is a factor that can affect rates of contamination.1

Educational intervention on proper aseptic technique has proved
to generate reductions in BCC rates, but monitoring of
technique and repeated training are required to keep BCC
rates low,4,5,10–15 which can be challenging in the emergency
department, owing to time pressure and workflow constraints.
Implementation of a dedicated phlebotomy team is associated
with decreased BCC3,7,16; however, this may not be feasible as
hospitals often rely on nursing staff to draw blood cultures in the
emergency department to avoid time delays and excess costs.
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Reduction in Blood Culture Contamination Through Use 
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(See the Editorial Commentary by McAdam on pages 206–7.)

Background. Blood culture contamination is a clinically significant problem that results in patient harm and excess cost.
Methods. In a prospective, controlled trial at an academic center Emergency Department, a device that diverts and sequesters 

the initial 1.5–2 mL portion of blood (which presumably carries contaminating skin cells and microbes) was tested against standard 
phlebotomy procedures in patients requiring blood cultures due to clinical suspicion of serious infection.

Results. In sum, 971 subjects granted informed consent and were enrolled resulting in 904 nonduplicative subjects with 1808 
blood cultures. Blood culture contamination was significantly reduced through use of the initial specimen diversion device™ (ISDD) 
compared to standard procedure: (2/904 [0.22%] ISDD vs 16/904 [1.78%] standard practice, P = .001). Sensitivity was not compro-
mised: true bacteremia was noted in 65/904 (7.2%) ISDD vs 69/904 (7.6%) standard procedure, P = .41. No needlestick injuries or 
potential bloodborne pathogen exposures were reported. The monthly rate of blood culture contamination for all nurse-drawn and 
phlebotomist-drawn blood cultures was modeled using Poisson regression to compare the 12-month intervention period to the 6 
month before and after periods. Phlebotomists (used the ISDD) experienced a significant decrease in blood culture contamination 
while the nurses (did not use the ISDD) did not. In sum, 73% of phlebotomists completed a post-study anonymous survey and 
widespread user satisfaction was noted.

Conclusions. Use of the ISDD was associated with a significant decrease in blood culture contamination in patients undergoing 
blood cultures in an Emergency Department setting.

Clinical Trials Registration. NCT02102087.
Keywords. blood culture; contamination; initial specimen diversion device.

 

Blood cultures are frequently obtained in the care of patients 
with serious infections to detect bacteremia and fungemia and 
guide specific antimicrobial therapy. Unfortunately, contam-
ination rates routinely range from 0.6% to 6%, resulting not 
infrequently in unnecessary antibiotic treatment and added labo-
ratory expense [1]. False-positive blood cultures increase labora-
tory costs by approximately 20%, are associated with a nearly 40% 
increase in antibiotic charges, are treated with antimicrobials up 
to one half of the time, extend the length of hospital stay by up 
to 5 days, and subject patients to the real harms associated with 
antibiotic exposure such as toxicity, adverse effects, interactions, 
and emergence of resistance [2–7]. Because of their clinical sig-
nificance, great efforts have been expended to limit false-positive 
blood cultures including the use of various skin disinfectants, 
trained phlebotomy teams, blood culture kits, needle exchange 

systems, culture bottle disinfection protocols, use of sterile gloves, 
and other programmatic attempts to limit contamination [1, 2, 8, 
9]. Contamination of blood cultures is thought to be due in part 
to skin fragments colonized with bacteria that are dislodged with 
venipuncture [10]. The purpose of this project was to test a device 
that diverts and sequesters the first 1.5–2 mL portion of blood, 
which presumably carries the contaminating skin fragments, 
from the culture specimen to determine whether blood culture 
contamination is diminished [11].

METHODS

Study Design

Single center, prospective, controlled, open label trial. This study was 
reviewed and approved by the UNMC Institutional Review Board. 
This trial was registered at Clinicaltrials.gov (NCT 02102087).

Setting

Emergency department and trauma center in an urban 689-bed 
university hospital.

Test Device

Initial specimen diversion device (ISDD) (SteriPath®, Magnolia 
Medical Technologies), a pre-assembled, sterile blood culture 
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Objectives: False positive blood cultures result from contamination, consuming laboratory resources and
causing unnecessary antibiotic treatment and prolonged hospital stay. Skin disinfection reduces contamina-
tion; however, bacteria colonizing human skin are also found in tissues deep into the skin surface. A diver-
sion device diverts the initial 1-2 mL of blood to remove any potentially contaminated skin plug. This study
investigates the effect of the device on culture contamination in hospitalized patients.
Methods: In this prospective controlled pragmatic study, blood cultures were obtained using an initial speci-
men diversion device, either via integrated needle or attachment to a newly placed intravenous catheter.
Cultures taken using standard methods served as the control.
Results: Six hundred seventy-one blood cultures were obtained. Two hundred seven cultures were taken
using an initial specimen diversion device, with 2 (1.0%) contaminated cultures. Four hundred sixty-four
cultures were taken without the device, with 24 (5.2%) contaminated cultures (P < .008). No significant
difference was shown in the rate of true-positive cultures.
Conclusions: The use of a diversion device was associated with reduced culture contamination in hospital-
ized patients over a 6-month period, without concomitant reduction in true-positive cultures. This interven-
tion may result in a reduction in costs, antibiotic use, and duration of hospital stay.
© 2018 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.

Key Words:
False positive culture
Subcutaneous colonization
Inpatient

Bloodstream infections cause significant morbidity and mortality
and their prompt identification is an essential part of modern medi-
cine. Blood cultures, first described in the latter part of the 19th

century,1 are an essential element of the diagnosis and treatment of
patients with such infections. However, as with all medical testing,
false-positive results occur and can cause delays in diagnosis,
inappropriate treatment, and significantly added expenses.2,3

False-positive results in blood cultures have been described for as
long as there have been such cultures and are primarily owing to
contaminants.1,2 It has been estimated that up to 50% of positive
blood cultures represent contamination.2,3 These false-positive
cultures, at the microbiological laboratory level, require signifi-
cant additional resources for examination. In addition, and per-
haps more importantly, these false-positive cultures may result in
unnecessary antibiotic treatment as well as prolonged hospital
stay, causing needless harm to patients. These result in an
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S U M M A R Y

Background: Blood culture contamination (BCC) increases length of stay (LOS) and leads
to unnecessary antimicrobial therapy and/or hospital-acquired conditions (HACs).
Aim: To quantify the magnitude of additional LOS, costs to hospitals and society, and harm
to patients attributable to BCC.
Methods: A retrospective matched survival analysis was performed involving hospitalized
patients with septicaemia-compatible symptoms. BCC costs, HACs and potential savings
were calculated based on the primary LOS data, a modified Delphi process and published
sources. The cost analysis compared standard care with interventions for reducing BCC,
and estimated annual economic and clinical consequences for a typical hospital and for
the USA as a whole.
Findings: Patients with BCC experienced a mean increase in LOS of 2.35 days (P¼0.0076).
Avoiding BCC would decrease costs by $6463 [$4818 from inpatient care (53% of which was
from reduced LOS) and 26% from reduced antibiotic use]. Annually, in a typical 250- to 400-
bed hospital, employing phlebotomists would save $1.3 million and prevent 24 HACs
(including two cases of Clostridium difficile infection); based on clinical efficacy evi-
dence, use of the studied initial specimen diversion device (ISDD) would save $1.9 million
and prevent 34 HACs (including three cases of C. difficile infection). In the USA, the
respective strategies would prevent 69,300 and 102,900 HACs (including 6000 and 8900
cases of C. difficile infection) and save $5 and $7.5 billion.
Conclusion: Costs and clinical burdens associated with false-positive cultures are sub-
stantial and can be reduced by available interventions, including phlebotomists and use of
ISDD.

ª 2019 The Authors. Published by Elsevier Ltd
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DIVERSION DEVICES TO REDUCE BLOOD CULTURE

CONTAMINATION: A SINGLE-SITE PRODUCT SUPPLY
QUALITY IMPROVEMENT PROJECT

Authors: Monica Arenas, MS, Gracia M. Boseman, MPH, John D. Coppin, MPH, Janell Lukey, MT, Chetan Jinadatha, MD, MPH, and
Dhammika H. Navarathna, DVM, PhD, Temple, TX

Contribution to Emergency Nursing Practice

! What is already known on blood culture contamination
is that it has been a consistent clinical issue in the
emergency department site.

! The main finding of this paper is that devices used for
initial diversion methods. What is already known on
blood culture contamination is that it has been a consis-
tent clinical issue in the emergency department site.
reduce blood culture contamination.

! Recommendations for translating the findings of this pa-
per into emergency clinical practice include using initial
specimen diversion devices as part of a bundle of inter-
ventions for sustained reduction of blood culture con-
taminations in the emergency departments of
hospitals with baseline metrics above national blood
culture contamination thresholds.

Abstract

Objective: Blood culture contamination above the national
threshold has been a consistent clinical issue in the ED setting.

Two commercially available devices were examined that divert
an initial small volume of the specimen before the collection of
blood culture to reduce skin contamination.

Methods: Prospectively, 2 different blood culture–diversion
devices were made available in the unit supplies to ED clini-
cians at a single site during 2 different periods of time as a
follow-up strategy to an ongoing quality improvement project.
Blood samples were collected in the emergency department
over a period of 16 months. A retrospective record review study
was conducted comparing the use of the 2 specimen-diversion
devices with no device (control group) for blood culture contam-
ination rates. The main outcome of monthly blood culture
contamination per device was tested using a Bayesian Poisson
multilevel regression model.

Results: A total of 4030 blood samples were collected and
analyzed from November 2017 to February 2019. The model
estimated that the mean incidence of contaminated blood
draws in the device A group was 0.29 (0.14-0.55) times the inci-
dence of contaminated draws in the control group. The mean
incidence of contaminated blood draws in the device B group
was 0.23 (0.13-0.37) times the incidence of contaminated draws
in the control group, suggesting that initial-diversion methods
reduced blood culture contamination.
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Article

Initial Specimen Diversion Device Utilization 
Mitigates Blood Culture Contamination 
Across Regional Community Hospital and 
Acute Care Facility
Mark D. Povroznik, PharmD1

Abstract
A West Virginia regional community hospital incorporated an initial specimen diversion device (ISDD) into conventional 
blood culture protocol with the objective to bring the hospital-wide blood culture contamination (BCC) rate from a 3.06% 
preintervention rate to a target performance level below 1%. Emergency department staff, laboratory phlebotomists, and 
nursing staff on acute-critical care floors were trained on ISDD (Steripath Gen2, Magnolia Medical Technologies, Inc., 
Seattle, WA) operating procedure and utilized the device for blood culture sample collection with adult patients from 
September 2020 through April 2021. Of 5642 blood culture sets collected hospital-wide, 4631 were collected with the 
ISDD, whereas the remaining sets were collected via the conventional method. The ISDD BCC rate of 0.78% differed from 
the conventional method BCC rate of 4.06% observed during the intervention period (chi-squared test P < 0.00001). The 
ISDD group attained a sub-1% BCC rate to satisfy the intervention objective.

Keywords
Blood culture contamination, antimicrobial stewardship, quality

Introduction

Blood culture, despite longstanding quality control 
concerns,1 is the immediate response to suspected 
bloodstream infection. The incidence of sepsis (6% of 
adult hospitalizations) and its associated outcomes of 
death or discharge-to-hospice are stable and substan-
tial, necessitating optimization of the blood culture 
process.2 Intervention reducing false-positive blood 
culture results is presently a more worthwhile pursuit 
than intervention reducing unnecessary blood culture 
testing due to the considerable costs associated with 
blood culture contamination (BCC).3 Unfortunately, 
the shortcomings of sample acquisition technique 
that lead to persistently high BCC rates have been a 

topic of exhaustive study in quality improvement lit-
erature with few contemporary advances that mean-
ingfully impact blood culture result accuracy.4,5

At present, blood culture quality control prioritizes 
reducing human error factors. Educational intervention 
(often taking the form of performance evaluations, 
feedback, or regular retraining) is a popular quality 
control measure and has demonstrated the potential to 
reduce BCC rates by 35% to 50%6,7 but will always be 
susceptible to staff turnover and intentional noncom-
pliance with protocol when staff must prioritize tasks 
under time constraints imposed by health care environ-
ments and emergencies. Patient overcrowding has 
proven to adversely impact quality of care and is asso-
ciated with increased BCC rates.8,9 Indeed, even the 
perception of a heavy workload is correlated with 
increased BCC,10 and it is hardly surprising when an 
emergency department has the highest BCC rate in a 
given health care system. To encourage strict staff 
adherence to blood culture protocol in difficult envi-
ronments, prepackaged sterile kits have been developed 
to regulate blood culture routine, albeit with inconsis-
tent impact, reducing BCC (9.2% to 3.8%11; 10.3% to 
4.3%12) in some environments, although providing no 
discernable benefit in others.13 More reliable than pre-
packaged kits is the utilization of a dedicated phlebot-
omy team,14,15 but the cost can be prohibitive and in 
many environments such talent is not available. While 
reducing human error factors is crucial to reducing 
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Getting to zero: Impact of a device to reduce blood culture
contamination and false-positive central-line–associated
bloodstream infections

Lucy S. Tompkins MD, PhD1,2, Vivian Tien MD1 X and Alexandra N. Madison BA, BS, MPH2

1Division of Infectious Diseases and Geographic Medicine, Department of Medicine, Stanford University School of Medicine, Stanford, California and 2Department
of Infection Prevention and Control, Stanford Health Care, Stanford, California

Abstract

Objective: To assess the impact of initial specimen diversion device (ISDD) on inpatient and emergency department blood culture contami-
nation (BCC), central-line–associated bloodstream infection (CLABSI) standardized infection ratios (SIRs), and antibiotic administration.

Design: Single-center quasi-experimental prospective cohort study wherein phlebotomists used traditional venipuncture with or without the
ISDD while registered nurses (RNs) used traditional venipuncture.

Method: BCC events among phlebotomists and RNs were observed and compared fromMarch 17, 2019, through January 21, 2020, defined by
contaminant detection in 1 of 4 bottles for matched sets or 1 of 2 bottles in both subsets for coagulase negative staphylococci. CLABSIs
throughout this period were recorded and SIRs were calculated. Enhanced oversight took place through July 21, 2019, with chart review
assessing antibiotic use for patients with possible BCC.

Results: Overall, 24% of blood cultures obtained were from patients in intensive care. Phlebotomists using traditional venipuncture (n = 4,759)
had a 2.3% BCC rate; phlebotomists using the ISDD (n = 11,202) had a 0% BCC rate. RNs drew 7,411 BCs with a 0.8% BCC rate. The CLABSI
SIR was decreased from 1.103 in 2017 and 0.658 in 2018 to 0.439 in 2019. The CLABSI incidence was 33%–64% of predicted value for each
2019 quarter. This range fell to 18%–37% after the exclusion of likely false-positive results. Among 42 patients with possible BCC under
enhanced oversight, 2 patients were treated with prolonged antibiotic courses.

Conclusions: ISDD use by phlebotomists was associated with BCC reduction and reduced false-positive CLABSI results. This patient-care
quality improvement could constitute sustainable antibiotic stewardship expansion.

(Received 1 August 2022; accepted 7 November 2022)

Blood cultures are the most important test used to diagnose sepsis.
Approximately 8% of all blood cultures are positive, but published
studies suggest that 20%–60% of positive cultures are false positives
resulting from skin contaminants.1–3 Blood culture contamination
(BCC) events may cause harm through misdiagnoses, inappropri-
ate antimicrobial therapies, longer lengths of stay with attendant
healthcare-associated infection risks and economic burdens.1–9

Moreover, false-positive central-line–associated bloodstream
infections (CLABSIs) raise the standardized infection ratio (SIR)
as defined by the National Healthcare Safety Network (NHSN).

Blood cultures may become contaminated when venipuncture
dislodges squamous epithelial cells harboring superficial micro-
organisms or subepithelial bacteria and the ensuing flow of
blood ferries this organic debris to the culture medium.10 In our

experience, patients who have poor venous access are those most
likely to have BCCs. The percentage of all positive blood cultures
that yield contaminants depends upon the technique of venipunc-
ture, antisepsis, glove use, patient body draw site, skin color and hab-
itus, sample volume, transport time, blood culture kit, in-service
training, and operator technique review, among other factors.1–3,11

A study on febrile patients presenting to an emergency depart-
ment (ED) demonstrated that the use of an initial specimen diver-
sion device (ISDD), which sequesters 1.5–2.0 mL blood and any
accompanying skin contaminants into a separate chamber before
opening an independent sterile blood flow path to a culture bottle,
resulted in a significant decrease in BCC events compared with
traditional venipuncture.12 To our knowledge, no data have been
published on the impact of ISDD use on inpatient BCC and
CLABSI reporting.

Methods

We assessed the impact of ISDD utilization versus traditional ven-
ipuncture on BCC among adult inpatients and ED patients, and on
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Nine Peer-Reviewed Studies on the Impact of ISDD



<3% Old CLSI standard for 
blood culture 
contamination rates 
in the U.S.1

BUT WAS THIS ‘STANDARD’ GOOD FOR PATIENTS?

for blood culture contamination
Old National ‘Standard’

1. CLSI M47 Principles and Procedures for Blood Cultures; Approved Guidelines. CLSI document M47-A. Wayne, PA: Clinical and Laboratory Standards Institute; 2007.



CLSI M47 2022 and CDC’s new 
goal with best practices for blood 
culture contamination rates1

THE RIGHT ‘STANDARD’ FOR PATIENTS

for blood culture contamination
New National ‘Goal’

1. CLSI. M47 2nd Edition Principles and Procedures for Blood Cultures; 2022.



Diversion Devices 
”…demonstrated 
reduction in blood 

culture contamination”

1% goal for blood 
culture contamination1

38

Major Guidelines on Practices to Reduce Blood Culture 
Contamination

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.

CS 331454-B

1% goal for 
blood culture 

contamination2

1. M47 ED2 2022. 2. 2022 CDC Guidelines.

Blood Culture 
Diversion Technique 

and Devices

“New products allow 
diversion and 

discard of the first 
few mLs of blood
that are most likely to 

contain skin contaminants”

1.0–2.0 mL 
diversion volume



CDC-initiated blood culture quality 
measure developed and submitted to 
NQF, April 2022

Published evidence-based guidelines   
including Diversion Devices and citing a 
1% goal for blood culture contamination, 
2022

NQF Consensus Standards Approval 
Committee (CSAC) formally endorsed 
the CDC’s blood culture quality measure 
in December 2022
Finding: On a national scale, BCC 
results in nearly 1,000,000 extra hospital 
days, 200,000 courses of unneeded  
antibiotics and  over $1 billion in excess 
costs,  Up to 40% of patients with 
contaminated blood cultures are started 
on antibiotics resulting in nephrotoxicity, 
CDI, allergic reaction, AMR, ELOS, 
HAI/HAC, Costs, and unnecessary 
utilization of resources.

Major steps toward CMS adoption of CDC/NQF Blood Culture Quality Measure



1. CDC National Email Update to Clinicians. Clinicians: Use this guide to decrease blood culture contamination rates. 2022
2. CDC Blood Culture Contamination Prevention Actions: An Overview of Infection Control and Antibiotic Stewardship Programs Working with the Clinical Laboratory. 2022
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.

“

“Clinicians: Use this guide to 
decrease blood culture 
contamination rates”1

8. Diversion Devices
There are devices that are commercially 
available that have shown promise in further 
reducing blood culture contamination rates. 
These devices initially divert a small amount 
of potentially contaminated blood and then 
collect blood for the blood culture5.”2 

“

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.

CS 331454-B

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.

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. Diversion Devices
There are devices that are commercially available 
that have shown promise in further reducing 
blood culture contamination rates. 5IFTF EFWJDFT 
JOJUJBMMZ EJWFSU B TNBMM BNPVOU PG QPUFOUJBMMZ 
DPOUBNJOBUFE CMPPE BOE UIFO DPMMFDU CMPPE GPS 
UIF CMPPE 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
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Evidence-Based SolutionsPatient Selection Blood cultures should only be performed in patients with a reasonable likelihood of bacteremia/fungemia.

Skin Disinfection Use a CHG and alcohol-containing disinfectant to scrub the phlebotomy site; adhere to recommended scrub 
and dry times.

Blood Culture Bottle Top Disinfection Disinfect blood culture vial caps with alcohol for 15 seconds.

Consideration Leave an IPA or sterile pad on top of the BC bottle, to protect from environmental contaminants,  until ready to 
inoculate with blood. IPA typically takes 5 seconds to dry.

Phlebotomy Site
Don’t draw blood cultures through indwelling vascular catheters unless the catheter is thought to be the source 
of infection. In that case, replace NC and draw via new NC, consider draw from each lumen. Do not waste, 
understand locking solution may interfere with results. Draw a second set from a peripheral venipuncture. 
Consider differential time to positivity. Send to lab within 2 hours, do not refrigerate sample.

Sets Always draw two sets from different sites. Always draw blood cultures first and prior to antibiotics.

Volume Is the single most important factor for organism detection. Draw volume per bottle IFU.

Standardized Kits Use of standardized kits and procedures has proven helpful in preventing contamination.

Phlebotomy Teams Educate and train individuals who perform blood cultures in aseptic technique.

Surveillance and Feedback Monitor blood culture contamination and provide data to individuals and patient care units.

Multidisciplinary Teams Sustained improvement in blood culture contamination is best achieved through a team approach.

Initial Specimen Diversion Device Divert and discard > 1mL  of initial sample. Use of ISDD has been shown to decrease contamination rates to 
less than 1%.

Content based on recent publication released by Dr. Mark Rupp: Doern GV, Carroll KC, Diekema DJ, Garey KW, Rupp ME, Weinstein MP, Sexton DJ. A comprehensive update 
on the problem of blood culture contamination and a discussion of methods for addressing the problem. Clinical Microbiology Reviews. January 2020.  UNMC, ENA and INS

https://doi.org/10.1128/CMR.00009-19.
https://doi.org/10.1128/CMR.00009-19.


q Careful patient selection and check order.

q Identify and inform patient.

q Disinfect environmental surfaces.

q Perform hand hygiene. Use aseptic non touch 
technique throughout entire process.

q Mask self and patient.

q Prepare to draw 2-3 sets of blood cultures 
within a short time frame. Draw each set from 
a different site.
Avoid single bottle sets and drawing more 
than 3 sets within a 24-hour period.

Evidence-Based Bundle for Blood Culture Collection
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Adult Peripheral Blood Culture Collection Summary

q Select sites opposite of any infusion or distal 
to the infusion if not possible. The cubital 
fossa is preferred.

q Prepare to draw each set from a different 
venipuncture or new start PIV site. Include 
one aerobic and one anaerobic bottle per site 
and/or per policy.

q Mark bottles for fill volume. Most 
manufacturers require 8-10mL per bottle.

q Disinfect site with 2% chlorhexidine and 
alcohol product.

q Remove bottle cap and scrub bottle septum 
with a 70% alcohol prep pad for a full 15 secs.

q Consider covering bottle top with a sterile 1x1 
or new alcohol prep pad. Leave on until ready 
to inoculate the bottle.

q Apply patient tourniquet to selected site. Validate 
site, remove tourniquet and don clean gloves.
Consider sterile set up with sterile barrier, 
gloves and tourniquet. Don gloves, apply barrier, 
apply tourniquet and perform venipuncture 
procedure.

q Divert and sequester initial mL of blood into a 
sterile receptacle to reduce contamination risk.
Use of ISDDs have been shown to reduce blood 
culture contamination rates to 1% or lower.

q Draw blood cultures first to marked fill volume, 
starting with the aerobic bottle. 

q Finish procedure, applying a sterile dressing and 
light pressure after completing blood draw. Place 
sharps in sharp’s disposal containers.  

q Label bottles, agitate gently, and place in 
biohazard bag and send to lab immediately.
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Active diversion of the initial 1.5-2.0 mL of blood using a closed system (Initial Specimen Diversion Device®) has been 
clinically proven to significantly reduce blood culture contamination2,3

Why is a diversion with an Initial Specimen Diversion Device Critical?

1. Anjanappa T, Arjun A. Preparative skin preparation and surgical wound infection. J Evid Based Med. 2015;2(2):131-154. doi:https://doi.org/10.18410/jebmh/19. 2. Rupp ME, Cavalieri RJ, Marolf C, Lyden E. Reduction in blood culture contamination through use of Initial Specimen Diversion 
Device. Clin Infect Dis. 2017;65(2):201-205. doi:10.1093/cid/cix304. 3. Bell M, Bogar C, Plante J, Rasmussen K, Winters S. Effectiveness of a novel specimen collection system in reducing blood culture contamination rates. J Emerg Nurs. 2018;44(6):570-575. doi:10.1016/j.jen.2018.03.007.

Human Factor(s)
Risk of contamination during 

assembly, preparation of supplies 
and skin prep

Controllable

Skin Flora
You can disinfect but not sterilize the 
skin. Up to 20% of skin flora remains 
viable in the keratin layer of the skin 

even after skin prep1

Skin Plug and Fragments
(uncontrollable factors)

will enter the culture specimen bottle 
and commonly will contain viable 
microorganisms (when present)

Uncontrollable



# Institution Publication or Conference Presentation Date Duration Baseline or 
Control Rate ISDD® Rate BCC Reduction Ann. Savings

1 Stanford Health Care Infection Control & Hospital Epidemiology 2022 10 months 2.3% 0.0% 100% NR

2 Central Texas VA Medical Center Journal of Emergency Nursing 2021 5 months 2.2% 0.0% 100% NR

3 Univ. of Nebraska Medical Center Clinical Infectious Diseases 2017 12 months 1.8% 0.2% 88% $1,800,000

4 Baylor Scott & White Med Ctr. Emergency Nurses Association (ENA) 2021 4 months 3.2% 0.2% 93% NR

5 Kern Medical Center APIC - Submitted for publication 2021 18 months 2.4% 0.4% 83% NR

6 Lee Health System (4 sites) Journal of Emergency Nursing 2018 7 months 3.5% 0.6% 83% $1,100,000

7 Brooke Army Medical Center Journal of Hospital Infection 2021 6 months 6.6% 0.7% 90% NR

8 Medical Univ. of South Carolina Institute for Healthcare Improvement (IHI) 2016 8 months 4.2% 0.6% 86% NR

9 Rush University Medical Center IDSA - IDWeek 2017 3 months 4.3% 0.6% 86% NR

10 Inova Fairfax Hospital Emergency Nurses Association (ENA) 2019 12 months 4.4% 0.8% 82% $932,000

11 WVU United Hospital Center American Journal for Medical Quality 2021 8 months 4.1% 0.8% 81% NR

12 SCL St. Mary’s Medical Center American Organization for Nursing Leadership (AONL) 2020 6 months 3.3% 0.8% 76% NR

13 Beebe Healthcare American Society for Microbiology (ASM) 2018 4 months 3.0% 0.8% 75% NR

14 Medical Univ. of South Carolina Institute for Healthcare Improvement (IHI) 2017 20 months 4.6% 0.9% 80% $447,000

15 Ascension Via Christi (3 sites) Society of Hospital Epidemiology of America (SHEA) 2021 3 months 4.3% 0.9% 79% NR

16 VA Houston Emergency Nurses Association (ENA) 2018 7 months 5.5% 0.9% 83% NR

17 Shaare Zedek Medical Center American Journal of Infection Control 2019 6 months 5.2% 1.0% 81% NR

18 Brooke Army Medical Center Journal of Hospital Infection 2021 14 months 31% reduction in vancomycin DOT

19 University of Houston Journal of Clinical Microbiology 2019 ISDD ISDD can save the hospital 2.0 bed days and $4,739 per false-positive blood culture event

20 Mass General/ Harvard/ WingTech Journal of Hospital Infection 2019 ISDD ISDD can save the hospital 2.4 bed days, $4,817 per false-positive blood culture event and                 
$1.9M annually and prevent 34 HACs including 3 C.diff 

Best Evidence-Based ProjectNational Peer-Reviewed Publication

Peer-Reviewed Published Studies and Clinical Study Presentations at Major Medical Conferences

Peripheral IV Start



Driving Standard of Care Changes at a Statewide 
Level

Standard of Care Changes and Updates



• Established in 1929
• Comprised of a membership of over 100 

hospitals, related health care organizations, and 
integrated health care systems

• Dedicated to sustaining and improving the health 
status of the citizens of Kentucky

Kentucky Hospital Association (KHA)
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Mission
The Kentucky Hospital Association will be the leading voice for Kentucky health systems 
in improving the health of our communities.

Vision
To transform the health landscape to make high quality care more affordable and 
accessible for the people of Kentucky.



Why Focus on Blood Culture Contamination Rates?

47

To improve patient safety and quality outcomes, the Kentucky Hospital Association (KHA) is 
implementing a 1% blood culture contamination reportable standard for all KHA hospitals 
effective January 1, 2023.

Why? Blood culture contamination has a significant clinical impact on patients
• Unnecessary and prolonged antibiotic treatment
• Increases the risk for CDI, AKI, and resistant organism development
• Increases the chance for false-positive CLABSI and false-positive MRSA bacteremia misdiagnosis 

and treatment
• Can unnecessarily extend the length of hospital stay.

How? In alignment with the recent CDC recommendation
• Education and quality improvement activities will focus on evidence-based best practices and 

technology for this important procedure
• Recommend the use an Initial Specimen Diversion Device® to divert 1 mL or more of the initial aliquot 

of blood to ensure accurate results and avoid unnecessary or inappropriate antibiotics



Process for Supporting Statewide Practice Change
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Measure 

Monitor

Discovery

Intervention

The Why



Process for Supporting Statewide Practice Change
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The Why: Educate on the Importance and Impact of Reducing 
Blood Culture Contamination Rates
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Process for Supporting Statewide Practice Change
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Measure: Establish a baseline for performance
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Sepsis: Blood Culture Contamination

The number of blood culture sets with growth of skin commensals without the same organism in other sets collected 
within 24 hours over the total number of all eligible blood culture sets collected

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

Denominator The total number of all eligible blood culture sets collected

Rate calculation (

Specifications/definitions CDC Recommendation

Data source(s) EHR or laboratory-generated report
Data will be provided by hospital

Baseline period 4th Quarter 2022
Monitoring period Monthly, beginning January 1, 2023
KQC Measure ID(s) 321: SEPSIS Blood Culture Contamination

Blood Culture Contamination Rate (Baseline)

• Initial webinar to explain process to key stakeholders (sepsis points of contact)
• Collect baseline data throughout Q4 2022



Process for Supporting Statewide Practice Change
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Intervention

The Why



Monitor: Routine reporting to monitor performance
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Kentucky Quality Counts
What is it? Quality Data Collection tool for KHA and the Kentucky Institute for Patient Safety and Quality

Online system that securely allows for the submission, collection, and editing of all outcome 
and process measures for quality reporting.

Audience: Hospital CEOs, CNOs, Quality Leaders, Trustees and frontline staff

• Monitor performance against 2022 baseline beginning in January 1, 2023
• Data to be entered in on a monthly basis through the Kentucky Quality Counts site



Process for Supporting Statewide Practice Change
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Discovery: Identify gaps and improvement opportunities
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• Based on monitoring performance vs baseline, identify hospitals that may benefit from 
additional intervention leveraging process discovery tool

Process Discovery Tool

1. CAUTI
2. CLABSI
3. D Diff
4. HAPI
5. Sepsis process
6. Blood Culture Contamination (NEW)
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Blood Culture Contamination
Process Discovery Tool

Patient #1 Patient #2 Patient #3 Patient #4 Patient #5
Demographics/Information
Pt MRN
Admitting Dx
Date of blood culture
Culture results
Suspected contamination result
Blood Culture Process
Hand hygiene performed before start Yes Yes Yes Yes Yes
Blood culture drawn before starting antibiotics Yes Yes Yes Yes Yes
Blood was drawn by peripheral venipuncture Yes No Yes Yes No
Two sets of blood cultures were drawn Yes Yes Yes Yes Yes
Skin disinfection/antisepsis was done No Yes No Yes Yes
Skin was allowed to dry before venipuncture Unknown No No No No
Aseptic technique was followed throughout entire process No Yes No Yes Yes
Each blood culture bottle was wiped with a separate alcohol swab Yes Yes Unknown Yes Yes
Initial 1-2 mL of potentially contaminated blood was diverted/wasted No No No No No
Blood diversion device was used Yes No Yes Yes No
A transfer device was used to transfer blood into the culture bottles Yes No Yes Yes Yes
Aerobic bottle was filled first Yes Yes Yes Yes Yes
Blood culture bottles were filled with 8-10 mL of blood per bottle Unknown Unknown Unknown Unknown Unknown
Blood culture bottles were inverted several times to mix blood with broth Yes Yes Yes Yes Yes
Lab speciment was promptly transported to lab Yes Yes Yes Yes Yes

What were your hand hygiene compliance rates on the unit for the month?



Process for Supporting Statewide Practice Change
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Intervention: Assess and Take Recommended Action 
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• What are the gaps relative to best practice
• What are the recommended interventions that would work to improve the process

Blood Culture Do’s Blood Culture Don’ts



Intervention: Assess and Take Recommended Action 
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• What are the gaps relative to best practice
• What are the recommended interventions that would work to improve the process

1. Diagnostic Stewardship

2. Proper Skin Antisepsis

3. Blood Culture Bottle Disinfection

4. Blood Culture Collection Site

5. Hand Hygiene

6. Phlebotomy Teams and Education on 
Proper Technique

7. Surveillance and Feedback

8. Initial Specimen Diversion Devices®



Begin the Cycle Again
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Measure 
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Intervention

The Why



The Process Works!
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Kentucky Sepsis Consortium
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SEPSIS-2e Blood Culture Contamination

Goal Type: Decrease

2.66%

2.46%

Q4 2022 Q4 2023

In just one-year, reduced blood culture contamination rate by nearly 8%;
the state continues to experience a downward trend with BCC rate in March 2024 below 2%

7.55%



What is One Practice Change Could…
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Empower Hospital Staff, Improved Patient Satisfaction and Quality Outcomes With Better Equitable Care 
and Reduced Costs

ü Reduce unnecessary/prolonged 
antibiotic treatment

ü Reduce the risk of C.difficile,
MDROs, AKIs

ü Reduce unnecessary LOS and 
associated HAIs/HACs

ü Reduce in-patient mortality                             

ü Reduce false-positive CLABSIs and 
MRSA 

ü Reduce unnecessary lab ID event 
reporting

Reducing blood culture contamination can achieve all

ü Reduce laboratory and nursing labor

ü Save the typical 250-400-bed hospital 
$1.9M annually (excluding mitigation 
of FP CLABSIs, FP MRSA, and CDI)

ü Increase bed availability and 
throughput, freeing 1M U.S. bed days

ü Support CDC and JCAHO AMS 
Guidelines

ü Help meet ANCC Magnet 
Requirements 



"The names of the patients whose lives we save can never be known. Our 
contribution will be what did not happen to them. And, though they are 
unknown, we will know that mothers and fathers are at graduations and 
weddings they would have missed, and that grandchildren will know 
grandparents they might never have known, and holidays will be taken, and 
work completed, and books read, and symphonies heard, and gardens 
tended that, without our work, would never have been.”

THANK YOU!
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Donald Berwick, MD, Founder of IHI
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Tammy.johnson@magnolia-medical.com
Dcampbell@kyha.com

LinkedIn: Tamara Johnson, RN, BS, CPM

760.224.9578 Tammy Johnson
502.992.4383 Deb Campbell
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