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INTRODUCTION TO PROJECT FIRSTLINE 

About Project First Line 
 

Project Firstline is a national collaborative led by the U.S. Centers for Disease Control and 
Prevention (CDC) to provide infection control training and education to frontline healthcare 
workers and public health personnel. The Kentucky Infection Prevention Training Center is 
proud to partner with the Kentucky Department of Public Health and Project Firstline. Funding 
for the Kentucky Infection Prevention Training Center (KyIP) is provided through the CDC 
Epidemiology and Laboratory Capacity (ELC) Enhancing Detection grant supplement award to 
the Kentucky Department for Public Health (KDPH). CDC is an agency within the Department of 
Health and Human Services (HHS). The contents of this simulation skill packets do not 
necessarily represent the policies of CDC or HHS and should not be considered an endorsement 
by the Federal Government. 
 

Project Firstline provides innovative and accessible infection control education for all frontline 
healthcare workers – so they can protect their patients, their coworkers and themselves from 
infectious disease threats in health care. As a collaborative, Project Firstline brings together 
more than 75 healthcare, academic, and public health partners to reach a wide range of 
healthcare audiences and settings across the country. Project Firstline offers educational 
resources in a variety of formats to meet the diverse learning needs and preferences of the 
healthcare workforce. Resources are designed using adult learning principles, educational 
best practices, CDC recommendations, and the science that informs them. 

Link to About Project Firstline: https://youtu.be/PUjZlV_Iw-I 

The Concept of Infection Control 

 
The goal of everything we do in infection control, for any disease, is to keep people from getting 
sick. The goal of Project Firstline is to make sure you have the infection control knowledge that 
you need and deserve to keep yourself, your patients, your colleagues, and your family safe. 

https://www.cdc.gov/infectioncontrol/projectfirstline/partnerships/partners.html
https://youtu.be/PUjZlV_Iw-I


Blood Culture Simulation Packet 
 

Page 5 of 33 
 

 
Link to: What is the goal of infection control video: 

https://www.cdc.gov/infectioncontrol/projectfirstline/videos/Ep1-Goal-LowRes-New.mp4 
 

Risk Recognition 

Risk recognition is seeing the potential for a problem to happen. You see risk every day at home 
and at work, and you take steps to minimize it. You can help control infections in healthcare by 
learning to recognize the risks for germs to spread and cause infection, and not letting it 
happen. Healthcare is a unique setting – we consider germs differently in healthcare than we 
do in other places, like at home or in the community. The work that we do in healthcare 
presents many opportunities for germs to spread. Everyone, no matter your training or role, 
can recognize an infection risk and take action to keep germs from spreading. 

No two days are the same in health care but caring for and protecting patients is always the top 
priority. This includes protecting patients from getting infections while they are receiving care. 
With a foundational knowledge about germ spread and the “why” behind infection control, you 
can recognize infection risks and make the right decisions to prevent people from getting sick, 
regardless of what the day brings. 

 

Source: Recognize Infection Control Risks in Health Care | Project Firstline | CDC 

Explore Project First line’s educational content and resources to learn more about where germs 
live in healthcare settings and how to recognize the risk for them to spread – which is the first 

https://www.cdc.gov/infectioncontrol/projectfirstline/videos/Ep1-Goal-LowRes-New.mp4
https://www.cdc.gov/infectioncontrol/projectfirstline/videos/Ep1-Goal-LowRes-New.mp4
https://www.cdc.gov/infectioncontrol/projectfirstline/healthcare/recognize-risks.html
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step in understanding when to take action to protect your patients and yourself from 
infections. 

 

Link to risk recognition in healthcare: 
https://www.cdc.gov/infectioncontrol/projectfirstline/videos/RecognizeRisks-LowRes.mp4 

As you’re going about your workday, there are certain things that you are likely already doing 
to reduce the risk of spreading germs, like cleaning your hands between tasks or cleaning and 
disinfecting shared medical devices. Standard Precautions are the things you’re doing, every 
day, for every patient, to keep germs from spreading. Because risks will always exist in 
healthcare settings, we follow these Standard Precautions to protect patients and ourselves — 
regardless of whether you know a patient has a specific infection – because often you don’t 
know. 

Recognizing infection risks goes beyond Standard Precautions. Because no two days in health 
care are ever the same, there will be moments when healthcare workers might need to apply 
infection control recommendations to situations that aren’t usually described in guidelines. 
That’s why understanding how germs spread and make people sick is so helpful – it allows you 
to recognize infection risks throughout your workday, no matter the moment. 

What are Reservoirs? 

“Reservoirs” are the places on and in our bodies and in the environment where germs live. 
Germs frequently spread between and among these reservoirs.  

Four reservoirs in the human body that are important for infection control are  

1. The skin;  
2. The gastrointestinal (GI) system or “gut”; 
3. The respiratory system; and blood.  

https://www.cdc.gov/infectioncontrol/projectfirstline/videos/RecognizeRisks-LowRes.mp4
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Understanding where germs live helps us recognize where there is risk for them to be spread, 
and helps us understand why infection control actions work to stop them from spreading and 
making people sick. 

Project Firstline Video Vlogs: Do We Really Have to Talk About Hand Hygiene? Again? Yes! 

Hand hygiene is essential for all aspects of infection control and prevention. In episode 21, Dr. 
Abby Carlson explains the importance of hand hygiene to prevent the spread of germs. After all, 
spreading germs makes yourself and patients more susceptible to infection.  

https://www.cdc.gov/infectioncontrol/projectfirstline/videos/EP21-Hands-LowRes.mp4 

 

Health Equity Guiding Principles for Inclusive Communication 

The contents of this packet incorporates the CDC’s Health Equity for Inclusive Communication. 

These principles are intended to help health communicators ensure that their communication 

products and strategies adapt to the specific cultural, linguistic, environmental, and historical 

situation of each population or audience of focus10. 

 

 

Link to Spanish resources: https://www.cdc.gov/infectioncontrol/projectfirstline/es/index.html 

https://www.cdc.gov/infectioncontrol/projectfirstline/videos/EP21-Hands-LowRes.mp4
https://www.cdc.gov/infectioncontrol/projectfirstline/es/index.html
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INTRODUCING SIMULATION AS A TOOL IN INFECTION PREVENTION EDUCATION AND 
TRAINING  

 

Every day one out of every 31 hospitalized patients end up with a healthcare-associated 
infection (HAI). (CDC, 2021). This leads to an increased number of days hospitalized, a higher 
risk of mortality, and increased cost to the healthcare system. Unfortunately, HAIs have 
occurred in virtually all healthcare settings and have affected patients, residents, and 
healthcare workers. The ongoing rates of HAIs coupled with the challenges posed by the SARS-
CoV-2 pandemic have underscored gaps in infection prevention practice and the need to 
refocus on basic principles of infection prevention.  
 
The goal of the Infection Prevention Skills Stations Series is to provide opportunities for 
healthcare personnel to review basic infection prevention core practices and apply them 
through a variety of simulated learning experiences.  Simulation is a process where situations 
encountered during healthcare can be represented, demonstrated, or performed using a 
variety of educational techniques.  This approach serves as a connection between traditional 
classroom learning with real-world clinical experiences. The benefits of simulation learning 
include a range of learning opportunities, the ability to make mistakes without harm; the 
chance for evaluation and feedback, and the opportunity to practice a skill hands-on until 
proficient, and that is important for all healthcare workers (Society for Simulation in Healthcare, 
2022). Participants in simulation can apply knowledge and critical thinking in situations that 
occur in all settings where healthcare is delivered including acute, long term, and ambulatory 
care and can be used with novice and experienced learners5. The key is to make simulations 
relevant to the individual.   
This Skills Station will introduce you to the concept of simulation in healthcare, specifically in 
the areas of infection prevention (IP) and will focus on Blood Cultures. This simulation is 
designed to reach new and experienced learners in healthcare and seeks to create a 
fundamental understanding of infection prevention practices using scenarios that will show 
how various healthcare interactions, even those seemingly small, can lead to devastating 
complications and negative outcomes. Our hope is that this simulation can be used routinely as 
part of healthcare education and training, and ultimately decrease HAIs.  
 
This Skills Station is organized into the following six sections: 
 
1. The name or topic of the simulation is aligned with areas of practice or outcomes included 

in the Centers for Disease Control and Prevention (CDC)  Core Infection Prevention and 

Control Practices for Safe Healthcare Delivery in all Settings—Recommendations of the 

HICPAC11.  

2. Learning objectives are outlined at the beginning of each Skills Station to define the 

problem and outline intended outcomes for the learner.   
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3. Each station will be structured into Pre-brief, Simulation, and Debrief segments and 

designed to take approximately one hour. Now, remember your audience. For novice and 

beginner learners, education or pre-briefing may be better assigned prior to coming into the 

simulation and having a quick recap to Pre-brief before the simulation session. For more 

proficient or expert learners, the Pre-brief may only need to occur right before the 

simulation begins. Debriefing is the most critical part of the process and should be the 

segment where sufficient time is devoted for engagement, interaction, and reflection. The 

Skills Stations have been structured with information for each section to standardize and 

streamline the process. A variety of simulation approaches have been incorporated across 

the Series and include video demonstrations, role playing scripts, games, group interactions, 

and instructions for return demonstrations.   

4. A list of supplies needed for the individual Skills Station is provided.  If expired supplies are 

used, it is vital that those supplies remain separated from supplies that will be used in actual 

patient care situations.  

5. The workflow process for each Skills Station is included to help organize the learning 

session.  A suggested time flow for the simulation, and specifics regarding each of the 

segments, is included in the section below.   

6. Evaluation of performance of the learners as well as their perceptions of the experience are 

important to capture.  This information may assist with additions or improvement to the 

process and serve to demonstrate value to the use of simulation for infection prevention 

practice for front-line healthcare workers. 

 

 

 

 

TITLE: USE OF SIMULATION TO PROMOTE BEST PRACTICE FOR OBTAINING BLOOD 
CULTURES  

LEARNING OBJECTIVES: AT THE END OF THIS SKILL STATION, PARTICIPANTS WILL: 

1. Define what a blood culture is and how it is used for diagnostic and treatment planning.  
2. Recognize the impact of blood culture contamination on patients and the healthcare 

system as a whole.  
3. Analyze the relationship between blood culture contamination and antibiotic 

stewardship.  
4. Apply actions that will prevent blood culture contamination.  
5. Demonstrate proper method for blood culture collection in regards to technique, 

volume, and timing.  
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PRE-BRIEF (BACKGROUND) 

 

What is a blood culture?  

 
A blood culture is a sample of blood drawn from the patient that is placed in media and 
monitored for growth. Growth of bacteria would likely indicate the patient has bacteria in their 
blood. However, contamination of these samples is major problem. Blood cultures are most 
often done to look for aerobic and anaerobic bacteria using special media in blood culture 
bottles. Typically broth media is used (Magadia & Weinstein, 2001). Fungal blood cultures that 
are collected less often. Blood cultures are important diagnostic tools in patient presentations 
concerning for bacteremia, particularly, but not limited to sepsis. Blood cultures can guide the 
diagnostic and treatment plan. (Doern, 2021). It is ideal and best practice to obtain blood 
cultures prior to the start of antimicrobial therapy (CDC, n.d).  
 
 

How do blood cultures guide patient management?  

 
When bacteremia is suspected, diagnosis and treatment will depend on the organism causing 
the infection (AHRQ, 2019).  The provider will look at the clinical significance of the organism 
growing. Because blood culture contaminants can be an issue, providers compare the growth of 
organisms commonly found in contaminants to the patient’s clinical picture (Doern, 2021).  If 
the organism(s) growing are clinically significant or clinically correlated, the provider should 
choose the narrowest spectrum antibiotic agents for the shortest duration that will effectively 
treat the infection. Below is a list of organisms and how to interpret the significance of their 
presence in a blood culture.  

 
 
 

Always clinically significant Typically contaminant, but should check for 
clinical correlation 

S. aureus Coagulase-negative staphylococci (except 
Staphylococcus lugdunensis, this is typically 
clinically significant) 

Streptococcus pneumoniae Corynebacterium species 
Group A Streptococcus Cutibacterium acnes 
Enterobacteriaceae Bacillus species (except B. anthracis, which is 

a clinically significant pathogen) 
Haemophilus influenzae Micrococcus species 
Pseudomonas aeruginosa  
Bacteroidaceae  
Candida species  

 
(Doern, 2021) 



Blood Culture Simulation Packet 
 

Page 11 of 33 
 

 
 

What is the impact of blood culture contamination in healthcare? 

 
Contamination of blood cultures is a significant problem in healthcare. In a study by Pien et al 
(2010), 41% of 2669 positive cultures were contaminated. Contamination can be prevented. If 
not prevented, a patient that has a positive blood culture due to contamination is subject to 
antibiotics they do not need and potentially a longer hospital stay (CDC, n.d.). A true infection 
cannot be ruled out without doing follow-up blood cultures (Doern, 2021). This can cause the 
patient to be exposed to unnecessary antibiotics that place them at risk for other harm. 
Secondarily, unnecessary antibiotic use can lead to resistance (CDC, 2021).   
 

How do blood cultures get contaminated?  

Contamination of the blood culture can occur at two major steps in the collection process.  
First, and the most likely source of contamination occurs at the time of the venipuncture.  A 
discussed above, skin is a major reservoir for germs. See Appendix-Blood Culture 5.1. 
Inadequate skin disinfection results in skin flora contaminating the blood that is collected.  The 
second most likely action contaminating the blood culture occurs at the time the blood is 
transferred into the culture bottle. This occurs due to inadequate disinfection of the rubber 
diaphragm on the top of the collection bottle. Because germs can live on dry surfaces (see 
Appendix-Blood Culture 5.2), germs can easily be sitting on the rubber diaphragm or 
transferred from one object onto the equipment or diaphragm.  If cultures are collected 
through an existing intravascular device, such as a central line, contamination may occur when 
blood is collected through an inadequately disinfected access port. Collection from indwelling 
catheters have shown up to a 2.69 fold greater probability of contamination.   

 
(Doern, 2019) 
 

How can blood culture contamination be prevented?  

 
There are a series of practice improvements that can impact the overall rates of blood culture 
contamination.  The American Society of Microbiology (ASM) has outlined these areas: patient 
selection, skin antisepsis, bottle culture bottle disinfection, blood culture selection site, sterile 
gloves and hand hygiene, blood culture kits and standard procedures, blood sampling volume, 
phlebotomy teams/education, surveillance and feedback, and initial specimen diversion (Doern, 
2019).  
 

 Use of bacteremia prediction models to aid clinical decision making, ultimately 
decreasing the number of blood cultures ordered on patients with low probability of 
bacteremia.  

 Skin antisepsis at the phlebotomy site with 2% alcoholic chlorohexidine or 70% isopropyl 
alcohol, followed by 2% chlorhexidine. Allow at least 30 seconds for dry time.  
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 Disinfect the rubber diaphragm of the blood culture vials with at least 70% isopropyl 
alcohol.  

 Blood cultures should routinely be collected from peripheral sites, not central lines or 
other intravascular access sites which increase the chance of contamination. There may 
be instances when the provider requests the cultures from the indwelling central 
catheter if that catheter is suspected to be the source of infection.  

 Generally hand hygiene with clean nonsterile gloves are recommended. Sterile gloves 
should be used if re-palpation of the disinfected skin site in necessary.  

 Blood culture kits and standard procedures for obtaining cultures have shown in studies 
to reduce contamination rates.  

 For adults, a blood culture generally consists of two bottles, each needing 10 mL of 
blood.  This set of culture bottles would need 20-30ml of blood per venipuncture. 

 Establish a dedicated team of staff members to collect blood cultures and provide 
specialized education on blood culture collection.  

 Surveillance and timely feedback specifically to the staff obtaining the cultures has been 
shown in multiple studies to improve contamination rates. A great resource for 
bacteremia (sepsis) surveillance can be found on the CDC website linked in the 
Appendix-Blood Culture 3.1- Hospital Toolkit for Adult Sepsis Surveillance.  

 Blood culture contamination rates can be reduced by developing a blood culture bundle 
to improve compliance to processes and standardization (Minami et al, 2022).  

 Blood cultures should be drawn first in regards to order of draw (CLSI, 2019).  

 Blood cultures should be processed as soon as possible after specimen collection.  They 
should be sent to lab promptly and never frozen or refrigerated (Kirn & Weinstein, 
2013).   

 Blood cultures should be drawn directly into blood culture bottles using a butterfly and 
an adapter whenever possible.  This process decreases the risk of blood culture 
contamination through the transfer process (Baron et al, 2013).  

 If cultures must be drawn from an indwelling central catheter, it is important to review 
your institution’s policy on cap changes prior to obtaining the cultures. Some research 
suggests doing this a part of the process to obtain cultures from an indwelling catheter 
(Mathew et al, 2013).  
 

 

Is there a national standard for blood culture contamination rates?  

 
Contamination rates in adults should not exceed 3% per the American Society for Microbiology 
(ASM) and the Clinical Laboratory Standards Institute (CLSI). However, the CDC argues a target 
contamination rate of 1% is achievable when best practices such as those listed above are 
followed (CDC, n.d).  
 

What is the relationship between blood culture contamination and antibiotic stewardship?  

 



Blood Culture Simulation Packet 
 

Page 13 of 33 
 

In the era of antibiotic stewardship, the goal is to reduce the use of antibiotics and ultimately 
decrease the antibiotic resistance of microbes. It is important to remember this, “Clinicians 
should strive to obtain blood cultures for the right patients, in the right settings, and at the right 
time,” (CDC, n.d. pg. 2). If antibiotics are broadly started without obtaining blood cultures, the 
ability to de-escalate therapy becomes significantly harder. Furthermore, ordering blood 
cultures in patients with a low likelihood of bacteremia can ultimately lead to a false-positive 
culture (CDC, n.d.). In order to be a good steward of antibiotics, a provider or clinician must be a 
good steward or diagnostic tools first. It is essential that antibiotic stewardship and infection 
prevention personnel be in close communication with laboratory staff regarding tracking and 
reporting of contamination (CDC, n.d.).  
 

When should blood cultures be drawn for most accurate results? 

 
Blood is aseptically drawn into aerobic and anaerobic bottles for the isolation and 
identification of the etiologic agents of bacteremia. Two blood cultures 
collected from two separate and properly prepared sites (two venipunctures) in a 24-hour 
period is usually satisfactory for the recovery of any organisms present; however, certain 
conditions and circumstances may warrant the collection of blood cultures differently 
than this protocol. For concerns of subacute bacterial endocarditic collect of one set of blood 
cultures every eight hours for a total of three.  Whenever possible draw blood cultures prior to 
initiation of antimicrobial therapy for all acute bacteremia cases. A set of blood cultures 
involves an aerobic and anaerobic specimen.  

 

How can amount blood volume collected for the culture impact growth?  

 
Blood is typically sterile unless bacteremia is suspected. See Appendix Blood Culture 5.3-Germs 
Can Live in Blood for more information. However, even blood containing microbes may have 
very low circulating levels making it difficult to capture via blood culture. Having too little 
volume decreases the sensitivity of the culture (Kirn & Weinstein, 2013). It is essential in adults 
to obtain 20mls (10ml for aerobic and 10ml for anaerobic) for the most accurate pathogen 
yield. This is how good technique will lead to better patient outcomes.  
 

Dos and Don’ts of Blood Culture Collection  

 

Dos Don’ts 

Blood cultures should be ordered when 
attempting to determine etiology of 
infection. 

Order blood cultures routinely on every 
patient 

Obtain cultures before starting antibiotics Overfill or under fill blood culture bottles 

Use proper skin antisepsis technique—using 
a vigorous back and for scrubbing motion 
with 2% chlorohexidine/70% alcohol pad.  

Use alcohol only, and don’t use a concentric 
scrub from inner to outer area of the site.  
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Choose peripheral sites for collection over 
indwelling lines 

Draw blood cultures from indwelling lines 
without the clinicians specific order to do so 

Disinfect the rubber diaphragm of the blood 
culture vial 

Refrigerate or freeze blood cultures 

Develop a team for blood culture collection Allow your facility’s contamination rate to 
extend past 3% 

Create a standardized process for your 
facility 

Draw multiple blood culture vials (beyond 
one anaerobic and one aerobic) from the 
same site 

Provide surveillance and feedback on 
contamination rates  

Forget to compare potential contaminated 
organisms to the clinical presentation of the 
patient. 

Draw blood directly into the blood culture 
bottle using an initial diversion device if 
available 

 

Obtain adequate blood volume for each 
bottle to be filled and obtain blood cultures 
in accordance with specific provider 
instructions (e.g., time between cultures, 
number and type of bottles) 

 

 
(Doern et al, 2020) 
 

Steps for proper blood culture collection peripherally:  

 

Procedure Preparation: 

 
1. Identify patient using two identifiers 
2. Explain the procedure to the patient 
3. Verify all needed supplies are available 
4. Check blood culture bottles for expiration date and signs of contamination 
5. Clean work area with a hospital approved disinfectant wipe. Allow to dry.  
6. Clean hands and put on clean gloves 
7. Mark the 10 mL fill mark on side of blood culture bottle.  Note that vacuum in bottle will 

allows for excess blood to be drawn which could adversely affect results. 
8. Remove caps from blood culture bottles. 
9. Using a new alcohol prep pad (70% isopropyl) for each bottle, perform a 15 second 

scrub of the top of each bottle and allow to air dry 
10. Apply tourniquet and select venipuncture site 
11. Using chlorhexidine gluconate [CHG]/alcohol sponge, scrub the venipuncture site using 

back and forth motions for 30 seconds.  Allow site to dry for a minimum of 30 seconds. 
12. If patient is allergic to CHG use alcohol/povidone iodine prep sponge.  Alcohol solutions 

should be used in a scrubbing back and forth method vigorously for 30 seconds. 
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Povidine iodine is done in a circular motion. Starting at the venipuncture site using 
concentric motion, prep the site for 30-45 seconds.  Allow site to air dry. 

13. DO NOT TOUCH VENIPUNCTURE SITE AFTER PREPPING AREA 
 

Procedure for using butterfly and adapter 

1. Attach butterfly to blood culture collection adapter 
2. Perform venipuncture 
3. Push the adapter over the top of the aerobic blood culture bottle (it is okay for air from 

the collection tube to get into an aerobic bottle).  Keep the blood culture bottle up right 
during collection.  When blood is drawn to the appropriate mark, remove the blood 
culture bottle. 

4. Push the adapter over the top of the anaerobic blood culture bottle and follow the 
process above (it is important to keep air out of the anaerobic tube).  

5. Release tourniquet, remove butterfly and active safety feature while applying pressure 
to the site. 

6. Mix the bottles by inverting gently 
 

Procedure for using syringe and transfer device 

1. Perform venipuncture using syringe and withdraw 20 mL of blood 
2. Release tourniquet, remove needle and activate safety feature. Apply pressure to the 

site. 
3. Remove the safety activated needle from the syringe taking care to avoid touching the 

tip of the syringe containing the blood that has been collected. 
4. Place transfer device on syringe ensuring the end that will be connected to the syringe 

and the device that will pierce the top of the blood culture bottle remain sterile. 
5. Using transfer device and syringe, add blood to the anaerobe bottle first (this allows the 

air to stay out of the anaerobic bottle).  Allow the vacuum in the bottle to draw in 10 mL 
of blood.  Remove syringe from the transfer device taking care to avoid touching the 
exposed end.  

6. Using a new transfer device, attach the syringe and add blood to the aerobic bottle (it is 
okay that the air in the syringe at the end gets into the aerobic bottle).  Allow the 
vacuum in the bottle to draw in 10 mL of blood. Remove the transfer device and syringe 
and immediately place in sharps container. 

7. Take care during this process to not touch or otherwise contaminate the syringe, 
transfer device or blood culture bottle. 

8. Mix the bottle by inverting gently. 
14. Label specimen in front of patient verifying by using 2 patient identifiers. 
15. Place in biohazardous bag for transport to lab. 

 

Steps for drawing blood cultures from a central line or PICC line*:  
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*Remember this method is on a clinician based order only. It is not routine or best practice to 

draw blood cultures from an indwelling line. Best practice requires obtaining peripheral blood 

cultures.  

 
1. Identify patient using two identifiers. 
2. Explain the procedure to the patient. 
3. Verify all supplies are available. 
4. Check blood culture bottles for expiration date and signs of contamination.  
5. Prepare work area by using a germicide wipe and allow to dry.  
6. Perform hand hygiene and don sterile gloves. 
7. Perform a sterile cap change on the needleless access device (NAD) on the line prior to 

obtaining cultures (Mathew et al, 2009). 
8. Remove gloves.  
9. Perform hand hygiene and don clean, non-sterile gloves.  
10. Scrub the NAD with 70% isopropyl 
11. Attached a sterile syringe to the NAD making sure the syringe is large enough to obtain 

the volume of blood needed to fill the blood culture bottles.  
12. Withdrawal 20ml of blood. 
13. Disconnect syringe.  
14. Using transfer device and syringe, add blood to the anaerobe bottle first (this allows the 

air to stay out of the anaerobic bottle).  Allow the vacuum in the bottle to draw in 10 mL 
of blood 

15. Using transfer device and syringe, add blood to the aerobic bottle (it is okay with the air 
in the syringe at the end gets into the aerobic bottle).  Allow the vacuum in the bottle to 
draw in 10 mL of blood. 

16. Take care during this process to not touch or otherwise contaminate the syringe, 
transfer device or blood culture bottle. 

17. Mix the bottle by inverting gently. 
18. Remove gloves. Perform hand hygiene.  
19. Don new non-sterile clean gloves. 
20. Scrub the NAD.  
21. Use 10ml preservative-free normal saline to flush the catheter using the push-pause 

method. Follow institution policy regarding use of saline or heparin flush for the device.  
22. Label specimen in front of patient verifying by using 2 patient identifiers. 
23. Place in biohazardous bag for transport to lab. 

 
(Adapted from Cox, K., n.d.) 

 

SIMULATION  
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Workflow for Simulations 

 Test all virtual connections including those with learners as well as video access 

 Have all videos open and available for rapid and sequential access to minimize downtime 
during the simulation 

 Have resources available in PowerPoint format with ability to share screen with virtual 
learners, or have paper copies if needed for in-person learners.  You want all learners to 
indicate their responses for the scenario questions during Simulations 2 and 4, so determine 
how to best capture this information.  Polling questions, self-reported scores in Zoom chat, 
verbal responses, or written submissions are examples of methods that can be used.    

 Go through each simulation and perform a Debrief following all videos, discussions, and 
scenario responses 

 Use the PEARLS Debriefing Tool to help guide the discussion.  The goals with the debriefing 
include: 

o Learner reactions to the simulations 
o Clarifications, if needed 
o How the simulations impact current practices, or not 
o Challenges to performance 
o Additional comments from learners 
o Takeaway points 

Key learning points (review the objectives) 

 

Simulation #1: Skin Antisepsis 

 
During this simulation the blood culture video #1 will be shown prepping to obtain blood 
cultures from three different sites with proper and improper skin antisepsis to show 
contamination risks. Proper skin antisepsis should consist of a 2% CHG/70% alcohol prep 
sponge scrub for 30 seconds of back and forth vigorous scrubbing.  
 
For this simulation, follow these steps: 

1. Place fluorescein oil on mannequin skin in three different locations 
2. Have learner prep three sites for blood culture procedure  

a. One location clean with CHG as advised-for 30 seconds vigorous scrubbing 
b. The next only clean for 10 seconds 
c. Last site, do not clean at all 

3. Obtain “blood samples” and put in respective labeled bottles 
4. Evaluate the sites as well as the blood culture bottles with black light 

 
Audience: 
For in-person, the instructor will then show the various sites of blood culture collection based 
on how long skin antisepsis was performed. The learners will provide feedback on the 
implications of poor skin antisepsis on blood cultures contamination.  
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For virtual, show Blood Culture #1 Video and Blood Culture #2 still photos. Virtual learners will 
use the chat function to provide feedback on the implications of poor skin antisepsis and 
contaminated blood cultures.  
 
Supplies Needed:  
Mannequin arm, 2% CHG/70% alcohol prep sponge, 2 Blood culture safety adapter (transfer 
devices), Three blood culture vials, Alcohol prep pads, Gloves, Fluorescein oil, Sterile syringes, 
Video #1, Equipment to show video in-person or virtually, Live or virtual connection with 
learners, Mechanism for learners to take notes, PEARLS Healthcare Debriefing Tool for 
Simulation leader 
 
Suggested time flow for simulation: 10 minutes  
 
 

Simulation #2: Improper Scrubbing Technique  

During this simulation, Blood Culture Video #2 will be shown. Blood culture technique will be 
reviewed. Best practice is to disinfect the rubber diaphragm of the blood culture vials with 70% 
alcohol sterile pad.  
 
For this simulation:  
Two blood culture bottles will be used for example. Place 1ml of fluorescein oil in one blood 
culture vial. For the same vial prep the rubber diaphragm of the blood culture vial with 
fluorescein oil. This is the bottle that will not be disinfected.  Disinfect the second vial with a 
70% sterile alcohol swab. Label the bottles as non-disinfected and disinfected respectively. 
Instructor will point out that the rubber diaphragm of both blood culture vials. The fluorescein 
oil will show the germs on the non-disinfected (no scrub) and no oil on the vial properly 
disinfected. Learners will answer quiz questions on improper versus proper technique found in 
Appendix-Blood Culture 2.1. 
 
Audience:  
 
For in-person: allow leaners to practice cleaning one blood culture vial. Instructor will show 
diaphragms under UV light to show the disinfected verse the non-disinfected. Facilitate a 
discussion about a contaminated rubber diaphragm and blood culture contamination.  
 
For virtual: Show Blood Culture Video #3 and Blood Culture Photo #2. Facilitate a discussion 
about a contaminated rubber diaphragm and blood culture contamination using the chat 
function.  
 
Supplies Needed: Mannequin arm, 2% CHG/70% alcohol prep sponge,  or 70% 
alcohol/povidone prep sponge, Blood culture safety adapter (transfer device), two blood 
culture vials, Alcohol prep pads, Gloves, Fluorescein oil, Sterile syringes, blunt tip needles x 2, 
Video #2. Equipment to show video in-person or virtually, Live or virtual connection with 
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learners, Resource questionnaire Blood Culture 2.1-Improper versus Proper Technique, 
Mechanism for learners to take notes, PEARLS Healthcare Debriefing Tool for Simulation leader. 
 
Suggested time flow for simulation: 5 minutes  
 
 

Simulation # 3: Blood volume 

 
Blood Volume still series will be used showing proper and improper blood volumes in both 
syringes and blood culture vials. Learners will identify adequate versus inadequate volumes of 
blood for the sample collection through a matching game. Learners will discuss the relationship 
of blood volume and pathogen growth yield. 
 
Audience:  
 
For in-person: Prepare water and red food coloring mixture to create “blood”. Draw up three 
syringes with 5ml, 10ml, and 20ml respectively. Mark the blood culture bottles at the 10ml line. 
Have the learners transfer the “blood” into the blood culture vials showing the 20ml to use 
between two culture bottles. Because we are using syringes to collect and transfer, ensure the 
anaerobic vial is filled first to prevent air from getting into the the anaerobic vial. The instructor 
will encourage the visualization of the blood once in the vial and facilitate a discussion on 
adequate blood volume for germ growth.  
 
For virtual: Show Blood Culture Photos # 3. Prepare the photos in a matching game of correct 
or incorrect blood volume in syringes and vials. The instructor will encourage the visualization 
of the blood once in the vial and facilitate a discussion on adequate blood volume for germ 
growth. 
 
Supplies Needed: Three 20ml syringes, food coloring, water, three blood culture vials, sterile 
70% alcohol prep pads, sterile drapes, and three sterile transfer devices. Blood Culture Volume 
still series, Equipment to show in-person or virtually, Live or virtual connection with learners, 
Mechanism for learners to take notes, PEARLS Healthcare Debriefing Tool for Simulation leader.  
 
Suggested time flow for simulation:  5 minutes  
 
 

Simulation #4: Contamination Rates  

 
For this simulation, learners will receive a scenario.  
 
Scenario: Your facility’s blood culture contamination rate is now 5%, which is up from the 
normal 2% contamination rate the facility usually sees. This contamination rate changed in one 
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month’s time. The instructor will test the learner’s knowledge on what level of contamination is 
acceptable.  
 
Audience:  
For in-person learners, break out into groups and role play as personnel from pharmacy 
(antibiotic stewardship), laboratory, and those that collect the blood cultures. Identify potential 
reasons for the increase, and create a plan to decrease the contamination back below 3%. 
Examine what this increased contamination rate means for antibiotic stewardship. Discuss the 
plans as a collective group and instructor provide feedback.  
 
For virtual learners, break out into zoom break-out groups and role play as personnel from 
pharmacy (antibiotic stewardship), laboratory, and those that collect the blood cultures. 
Identify potential reasons for the increase, and create a plan to decrease the contamination 
back below 3%. Examine what this increased contamination rate means for antibiotic 
stewardship. After 10 minutes, return from breakout room. Discuss the plans as a collective 
group and instructor provide feedback. 
 
Supplies Needed: Live or virtual connection with learners, Ability to break learners into groups, 
Mechanism for learners to take notes, PEARLS Healthcare Debriefing Tool for Simulation leader 
 
Suggested time flow for simulation: 15 minutes  
 
 
 

DEBRIEF 

1. Set the scene by reviewing the simulation.  Use the PEARLS Healthcare Debriefing Tool 
(Appendix-Blood Culture 4.1 and 4.2) to open the discussion.  Tools are provided in the 
Appendices. 

2. Ask for reactions and use learner responses gathered during the Simulation discussion to 
probe further.  

3. Describe situations in the scenario that seem to be points of confusion or discussion.   
4. Analyze the simulation by asking some discussion questions: 

a. What went well and what would you change? 
b. Advocacy and Inquiry  

i. State your observation and opinion  
ii. Ask how the learner saw it 

c. Provide constructive feedback to close gaps in knowledge  
d. Prompts to consider 

i. “What errors did you identify?” 
ii. “What is the impact?”  

iii. “What practices may prevent this issue?” 
iv. “How far up the chain will you take this?” 
v. “How can Human Factors Engineering be applied to this issue?”  
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vi. What errors were identified? 
vii. What went well? 

viii. What would you change? 
ix. What errors were identified? 
x. What is the impact? 

xi. What practices may prevent this issue? 
5. Application and Summary  

a. Take-away points  
i. What did the learner take away?  

ii. What were the key learning points from the instructors view?  

 

Simulation #1 Discussion  
Initiate an open discussion with your group focused on:  

What are the implications of improper skin antisepsis? 

How can poor skin antisepsis affect the contamination rate in the hospital? 

Why would poor skin antisepsis cause harm to the patient?  

When would a blood culture mostly likely become contaminated? 

What would be a potential benefit of using sterile gloves when collecting blood cultures? 

Key Take Home Points  

 Proper skin antisepsis at the phlebotomy site with 2% alcoholic chlorohexidine or 70% 
isopropyl alcohol, followed by 2% chlorhexidine is imperative. Chlorohexidine scrub 
requires a vigorous back and forth scrubbing motion. Allow at least 30 seconds for dry 
time.  

 Skin antisepsis can prevent blood culture contamination.  

 The use of sterile gloves in not required, but has been shown to decrease contamination 
rates when implemented in contamination reduction programs. Generally though, hand 
hygiene with clean nonsterile gloves are recommended. Sterile gloves should be used if 
re-palpation of the disinfected skin site in necessary.  

 Because skin is a reservoir for germs, those germs can easily be transferred from the skin into 

the blood culture causing contamination.  

 Contamination can lead to unnecessary antibiotic use causing harmful side effects for the 

patient and over increase in antibiotic resistance.  

 

Simulation #2 Discussion  
Initiate an open discussion with your group focused on:  

Why is disinfecting the rubber diaphragm of the blood culture bottle important? 

How do germs living on dry surfaces impact blood culture collection?  
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When would sterile gloves be recommended for use to obtain blood cultures, and why? 

What is important about allowing alcohol to dry after scrubbing?  

Key Take Home Points  

 Disinfect the rubber diaphragm of the blood culture vials with at least 70% isopropyl 
alcohol. 

 The alcohol must have time to dry prior to transferring the sample into the bottle 
through the rubber diaphragm.  

 Choose peripheral sites for collection over indwelling lines unless instructed by a 
provider.  

 Creating a standardized process for your facility will decrease the likelihood of error. 

 The use of blood culture kits and standard procedures can decrease the risk of 
contamination.  

 

 

Simulation #3 Discussion  
Initiate an open discussion with your group focused on:  

How does the volume of blood collected impact the pathogen growth yield? 

What might be the implications of obtaining too little volume for the blood culture?  

When would it most appropriate to rule out bacteremia and stop drawing blood cultures?  

Why would having a minimum amount of blood volume required for blood culture collection ultimately 

help aid in the fight against antibiotic resistance?  

Key Take Home Points  

 Adequate blood volume is imperative. Having too little volume decreases the sensitivity 

of the culture. 

 It is essential in adults to obtain 20mls (10ml for aerobic and 10ml for anaerobic) for the 

most accurate pathogen yield.  

 Two blood cultures collected from two separate and properly prepared sites (two 
venipunctures) in a 24-hour period is usually satisfactory with special considerations for 
conditions like endocarditis.  

 

Simulation #4 Discussion  
Initiate an open discussion with your group focused on:  

What errors did your group identify as possible reasons for the increased contamination rate? 

How can following guidelines on appropriate ordering of blood cultures have an impact on 

contamination rates and antibiotic stewardship?  
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What action plan has your group created? 

When do you plan to deploy this action plan for future occurrences of an increased contamination rate?  

What is the relationship between blood culture contamination control and antibiotic stewardship?  

Key Take Home Points  

 The contamination rate should remain below 3%, however; the CDC states with the proper 

techniques and protocols that a <1% contamination rate is possible.  

 Blood culture contamination can result in unnecessary antibiotic use until repeat cultures can 

grow.  

 Obtaining blood cultures before starting antibiotics is key to finding the best antibiotic to treat 

the pathogen. Starting broad spectrum without cultures can make it difficult to narrow and 

ultimately increase the risk of antibiotic resistance.  

 Knowing the dos and don’ts of blood culture collection will help keep contamination rates down.  

 A standardized approach, the use of kits, and a dedicated team of people that draws the blood 

cultures are all ways to decrease the contamination rate.  

 

EVALUATION 

 
The evaluation method will involve determination of reaction (how learners felt about the 
experience), learning (did the learner gain knowledge from the experience), behavior (was 
the learner able to apply the knowledge), and results (impact of the training on learner’s 
practice. 
 
To gather evaluation information, the standard evaluation tool will be used for all Skill 
Stations learners within this series.  An additional evaluation tool is available for sessions 
provided for facilitators.  

 

APPENDIX  
 
 
 
 

Blood Culture 2.1-Improper versus Proper Technique 

 

1. Blood cultures routinely drawn from peripheral sites. 
 

Proper Technique Improper Technique  
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2. Using CHG/alcohol sponge, scrub the venipuncture site using back and forth 

motions for 30 seconds.  Allow site to dry for a minimum of 30 seconds. 

 

Proper Technique Improper Technique  
 

3. Repalpating the site wearing clean non-sterile gloves after skin antisepsis is 
performed.  
 

Proper Technique Improper Technique  

 

4. Obtaining at least 10ml of blood per culture bottle.  
 

Proper Technique Improper Technique  
 

5. Using 70% isopropyl alcohol pad to disinfect the rubber diaphragm of the blood 
culture vial and allow to dry. 
 

Proper Technique Improper Technique  

 
6. Holding on to the end of the syringe as you connect the transfer device to ensure a 

good connection. 
 

Proper Technique Improper Technique  
 

7. If unable to get specimen to lab immediately after collection, place in freezer until 
transport.  
 

Proper Technique Improper Technique  
 

 Answers: 1) Proper 2) Proper 3) Improper 4) Proper 5) Proper 6) Improper 7) Improper  

 

Blood Culture 3.1- Hospital Toolkit for Adult Sepsis Surveillance 

 

Hospital Toolkit for Adult Sepsis Surveillance (cdc.gov) 

 

https://www.cdc.gov/sepsis/pdfs/Sepsis-Surveillance-Toolkit-Mar-2018_508.pdf
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Blood Culture 4.1 -Debrief PEARLS tool 

 

Blood Culture 4.2 -Debrief PEARLS tool 
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Blood Culture 5.1-Germs Live on Skin 
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Blood Culture 5.2-Germs Can Live on Dry Surfaces  
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Blood Culture 5.3-Germs Can Live in Blood  
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SKILLS STATIONS EVALUATION (LEARNER): 

 
Simulation Topic:  Blood Cultures       Date:  __ \ __\ ____ 

Circle your response to the following questions: 

I was oriented to the purpose of this simulation experience. 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
   

The simulation experience was conducted in a skillful manner. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

 
The simulation experience provided me with new knowledge. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
The simulation experience provided me with an opportunity to apply my knowledge. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

 
My current practice differed from that demonstrated during the simulation experience. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

 
I intend to apply what I learned during the simulation experience.  
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
My practice will change based upon what I learned during the simulation experience. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
I found the simulation experience to be beneficial to my practice. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

 
 
Comments: 
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SKILLS STATIONS EVALUATION (FACILITATOR): 

 
Simulation Topic:  Blood Cultures        Date:  __ \ __\ ____ 

Circle your response to the following questions: 

I was oriented to the purpose of this simulation experience. 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
   

I was provided with adequate information so I can conduct the simulation experience in a 
skillful manner. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
The simulation experience provided me with new knowledge. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
The simulation experience provided me with an opportunity to apply my knowledge. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
My current practice differs from that demonstrated during the simulation experience. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

 
I intend to apply what I learned during the simulation experience.  
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
My teaching approach will change based upon what I learned during the simulation 
experience. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 
 
I found the simulation experience to be beneficial to my role. 
 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

 
 
Comments: 
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