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 Recognize the need for high quality blood cultures in 

an Antimicrobial Stewardship Program (ASP) 

 

Understand the healthcare burden associated with a 

high rate of “false positives” and the impact on patients, 

clinicians and the healthcare system 

 

 Identify 3 bundle elements proven to reduce blood  

     culture contamination rates   

 

 Describe the processes involved in developing a  blood   

     culture process improvement initiative  
 

 

 

 

 



“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.”  
 
 
 
 
 
 
 
Donald M. Berwick, MD, MPP, Former President and CEO, Institute for Healthcare Improvement December 2004 



Overview  



California is the first and only  state to enact antimicrobial 

stewardship legislation 

 

2008 California Senate Bill 739 required general acute care 

hospitals develop a process for monitoring the judicious use 

of antibiotics  

 

2014, California Senate Bill 1311 further requires hospitals 

to adopt and implement an antimicrobial stewardship policy 

in accordance with guidelines established by federal 

government and professional organizations 

 
 



Key elements of SB 1311 include a physician-supervised  

multidisciplinary antimicrobial stewardship committee with 

at least one physician or pharmacist who has undergone 

specific training related to stewardship 

 

September 2014 -Presidential Executive Order issues 

aimed at Combating Antibiotic-Resistant Bacteria 
 





…to optimize clinical outcomes while minimizing 

unintended consequences of antimicrobial use, 

including toxicity, the selection of pathogenic 

organisms (such as Clostridium difficile), and the 

emergence of resistance (Dellit et al., 2007) 



 Infectious disease physician 

 Clinical pharmacist with infectious diseases training  

 Clinical microbiologist,  

 Information system specialist,  

 Infection control professional  

 Epidemiologist  
 

 

 

Recommendation Level A III 

A - Good evidence to support a recommendation for use 

III - Evidence from opinions of respected authorities, based on clinical 

      experience, descriptive studies, or reports of expert committee 

                (Dellit et al., 2007) 

 

 

 

 

 

 

 

 

 

 



Are you, as an Infection Preventionist, included as 

one of the team members on your Antimicrobial 

Stewardship Team? 

 

 

 

 

 



**Coagulase Negative 
Staphylococcus (CoNS) X1  

Clostridium perfringens 

Streptococcus Viridans 

Bacillus sp. ( not Anthracis) 

Corynebacterium sp. 

Propionibacterium acnes Of all positive cultures; 20% to 50% 

are likely false positives (Snyder et al., 2012) 



The “Gold” Standard 



The blood culture is considered the 

“gold standard” for  determining the 

presences of  pathogenic organisms in 

the bloodstream (Storer, Brim, Lindauer, Patrick, & Brecher, 2011) 



 
“Contaminated       

 cultures  have been  

 recognized as a  

 troublesome  issue   

 for DECADES  and  

 CONTINUES to be  

 a source of frustration  

 for clinical and lab  

 personnel alike”                                                              

                                                                                (Hall & Lyman, 2006) 



 The CLINICIAN who must attempt to make a clinical 

determination if the organism represents a true 

bacteremia vs. a false positive 

 

 The HEALTHCARE SYSTEM  bearing the cost 

associated with additional lab tests, antibiotics and 

increased length of stay (LOS) 

 

 The PATIENT  who may receive unnecessary or 

inappropriate antimicrobial therapy 
 





Quality & Definitional Criteria 

 



A false positive result occurs when a 

contaminate grows in the culture but is 

not present in the blood   (Hall & Lyman, 2006) 



Every microbiology lab has defined criteria- Example from one lab: 

 

“Microbiology lab considers Coagulase negative Staph (CoNS), 

aerobic and anaerobic diptherioids (Corynebacterium species, 

propionibacterium. acnes, etc.), Micrococcus species (sp.), 

Lactobacillus sp., Bacillus sp., not anthracis, and Viridians group 

streptococci contaminants if isolated in only one set out of multiples 

drawn.  

 

 If two sets are positive and the CoNS or Viridans group 

Streptococci are of two different types, or the culture is mixed (i.e. 

CoNS and a Viridans strep in one set and Corynebacterium in the 

other), then those would be considered probable contaminants”       

                                                                                 (Microbiology Lab, 2013) 



 The College of 

American Pathologists 

(CAP) established 

national standards for  

blood culture 

contamination rates 

between 2.5- 3%               
 (Hall & Lyman, 2006)                                               

 Microbiology labs 

monitor contamination 

rates as part of their 

quality metrics 

 

 GET ACCESS TO THIS 

DATA 

 

 Report data in PT/IC or 
other Quality meetings 



Pre-
analytic  

Analytic 
Post 

Analytic 

Results are dependent on the quality throughout the three 

phases of lab testing 

 

Most errors occur in the pre-analytic phase and are 

related to specimen collection, specimen handling, 

and patient variables (Plumhoff & Masoner, 2008) 

In the Lab Outside the Lab 



Of Blood Culture Contamination 



 

Although no definitive estimate is available, of all 

positive cultures, 20% to 50% are likely false 

positives (Snyder et al., 2012) 

 

 

Reported contamination rates in hospitals vary 

widely ranging from 0.6% to 12.5%, with the 

highest rates associated with Emergency 

Department settings (Hall & Lyman, 2006) 

 

 

 

 

 



Contaminated blood cultures on resource utilization 

shows hospitalized patients with contaminated 

blood cultures on average experienced: 

 

Increased 
total 
charges of  
$4,385 

LOS > 4.5 
days  

20% 
increases 
in total 
laboratory 
charges  

39% 
increase in 
antibiotic 
charges 

(Bates, Goldman, & Lee ,1991) 



Over utilization of 
antimicrobials, including 

antibiotics, antivirals, and 
antifungals, can be as high as                         

30-50% in hospitalized 
patients  

Unnecessary or inappropriate 
use of antibiotics contributes to 

the growing problems of  
Clostridium difficile  infection 

(CDI) and increased                                                   
Multi-Drug Resistant 
Organisms (MDROs)  

Antimicrobial resistance is 
significant in terms of costs; 
disability and length of stay, 

which in the U.S. accounts for 
$20 billion in excess 

healthcare costs  

The Centers for Disease 
Control and Prevention (CDC) 

estimates more than two 
million people are infected with 
antibiotic-resistant organisms, 

resulting in approximately 
23,000 deaths annually    



Care Bundles to  Improve Quality 



A small set of evidence-based interventions for a defined 

patient segment/population and care setting that, when 

implemented together, will result in significantly better 

outcomes than when implemented individually                       
                      (Resar, Griffin, Haraden, & Nolan, 2012)  



• Three to five interventions (elements),with strong clinician  

   agreement 

 

• Each bundle element is relatively independent 

 

• The bundle is used with a defined patient population in one  

    location (SSI bundles harder to improve) 

 

• The multidisciplinary care team develops the bundle 

 

• Bundle elements should be descriptive rather than prescriptive, to  

   allow for local customization and appropriate clinical judgment 

 

• Compliance with bundles is measured using all-or-none  

   measurement, with a goal of 95 percent or greater    (Resar et al., 2012) 



ENA Clinical Practice Guidelines  
December 2012 
http://www.ena.org/practice-research/research/CPG/Documents/BCCCPG.pdf 

 

http://www.ena.org/practice-research/research/CPG/Documents/BCCSynopsis.pdf 

Effectiveness of practices to reduce blood 
culture contamination: A Laboratory 
Medicine Best Practices systematic 
review and meta-analysis 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4518453/  

http://www.ena.org/practice-research/research/CPG/Documents/BCCCPG.pdf
http://www.ena.org/practice-research/research/CPG/Documents/BCCCPG.pdf
http://www.ena.org/practice-research/research/CPG/Documents/BCCCPG.pdf
http://www.ena.org/practice-research/research/CPG/Documents/BCCSynopsis.pdf
http://www.ena.org/practice-research/research/CPG/Documents/BCCSynopsis.pdf
http://www.ena.org/practice-research/research/CPG/Documents/BCCSynopsis.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4518453/


• Use good friction 

• Don appropriate PPE 
 Hand hygiene 

• 2% CHG + 70% Alcohol -allow to air dry 

• Do NOT recontaminate site 

• Clean top of culture bottle with 70% alcohol 
Skin antisepsis  

• Peripheral sites  

• Avoid drawing from central lines  

Optimal site 
selection 

• 10 mL(adult) per bottle, 2 sets (4 bottles) 

• 10-15 min apart 

•  BC first & inoculate anaerobic bottle first 

Order of draw &  
adequate volume 

• Discontinue 

• De-escalate 

• Narrow spectrum                        

48 Hour  
Antimicrobial                 
“Time Out” 



Taking Action on Lessons Learned 



The Infection Preventionist by virtue of training, knowledge 

and expertise is uniquely qualified to assess, intervene, 

recommend, guide process improvement, and evaluate 

outcomes related to blood culture contamination rates in 

his/her own respective facility 
 



Identification-Action-Analysis 



 
 

Gather Key 
Stakeholders 

• Process Mapping 

Failure Modes 
Identified 

• Risk Prioritization 



Patients 

 

Process 

 

People 

 

Professionals 

 

Patterns 

 

Technology 

 

Equipment 

 

 

 

 



Start with a small test of change in a single unit or 

cohort of specific patients 

 

Be prepared for new discoveries that will inform 

actions/processes for the next cycle 

 

Document problems, surprises and observations 

 

Record data & begin analysis 
 



 

Complete analysis and synthesis 

 

Compare actual outcomes to predicted results 

 

Summarize what was learned 
 

 



Adopt 

Adapt 

 

Abandon 

 



Always celebrate the success of the 

team no matter how large or small 
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