
THE PREVENTION OF 
BLOODSTREAM 
INFECTIONS IN ALL 
VASCULAR ACCESS 
DEVICES

A Lecture for APIC San Diego, CA

July 10, 2024

Robert Garcia, MT(ASCP), CIC, FAPIC

President & Senior Infection Prevention Consultant, 
Enhanced Epidemiology LLC



Clinical Advisor/Consultant/Speaker affiliations:  

Bravida

Entrotech

Ansell

Kurin

Disclosures



Learning Objectives 

At the conclusion of this session, participants will be able to:

• Discuss the main mechanism of development of catheter-related BSIs
• Describe the impact of the Great Resignation and the COVID-19 pandemic 

on rates of central line-associated bloodstream infection (CLABSI)

• Discuss the pending national requirements on infection surveillance of all-

cause Hospital Onset Bloodstream Infections

• Evaluate the findings of recent studies on new strategies for the prevention of 

Hospital Onset BSIs



 CDC NHSN data indicated a 47% increase in CLABSI during the 

COVID 19 pandemic

 Rates have decreased by 9% between 2021 and 2022

 What does this data not tell us?

 There was considerable prevention efforts that were needed prior to the 

pandemic

 Does not include BSI rates on other VADs

Background

0

0.2

0.4

0.6

0.8

1

1.2

2019

Q1

2019

Q2

2019

Q3

2019

Q4

2020

Q1

2020

Q2

2020

Q3

2020

Q4

2021

Q1

2021

Q2

2021

Q3

N
a

ti
o

n
a

l 
S
IR

s

Years by quarter

CLABSI



 During the pandemic, 100,000 registered nurses left the workforce

 By 2027, projections are that 900,000 more nurses intend to leave the 

profession

 What does this data not tell us?

 Although healthcare worker hiring has increased in the last year, what 

the data excludes is the impact on the application of proper IP practices 

via the loss of experienced front-line workers

The Great 

Resignation



ONGOING DISCUSSION WITHIN 

IP PROGRAMS TO EXPAND BSI 

SURVEILLANCE BEYOND CLABSI 

NEED TO INSTITUTE 

STANDARDIZED INTERVENTIONS 

TO PREVENT BSIS IN ALL VADS

NATIONAL BSI RATES 

ASSOCIATED WITH NON-CLABSI 

VADS IS UNKNOWN

Need for Expansion of Surveillance 

and Prevention Initiatives (I)



Centers for Medicare and Medicaid Services (CMS) has 
proposed a new metric, Hospital Onset Bacteremia and 
Fungemia (HOB)

The HOB proposal would require hospitals to expand surveillance 
with the intent on broader reduction of BSIs regardless of 
causative organism or association with a medical device

Need for Expansion of Surveillance and 

Prevention Initiatives (II)



WHY THE EVOLUTION TO HOB?

 “The transition from a focus on a parochial quality measure 

and “on paper” improvement with CLABSI to true and 

broader-scale harm reduction with HOB has precedent in 

the transition from ventilator-associated pneumonia to 

ventilator-associated events: a simpler and more objective 

definition, a broadening of the scope of harm, and new 

science demonstrating the preventability of these adverse 
events.”

8
Shrank GM, et al. Hospital-onset bacteremia and fungemia: examining healthcare-associated 

infections prevention through a wider lens. Antimicrob Steward Healthc Epidemiol 2023.



SOURCES OF HOB

 Study of HOB events at 10 academic and 3 community 

hospitals in USA

9
Leekha S, et al. Evaluation of hospital-onset bacteraemia and fungaemia in the USA as a potential 

healthcare quality measure: a cross-sectional study. BMJ Qual Saf 2024. Epub ahead of print.



10
Stutler, E. (2023). The Future is Here! NHSN on FHIR: Modernizing HAI Surveillance National APIC Conference, Orlando, FL



E-pub publication in 

 Authored by IPs, ID, and VA specialists

 Intent is to provide a comprehensive review of strategies to optimize VAD lifecycle 

practices, while providing new perspectives to enhance current prevention programs 

and assist hospitals in preparation for expansion of surveillance and prevention of 

VAD-HOB

“Prevention of Vascular Access Device-Associated Hospital Onset Bacteremia and Fungemia:

A Review of Emerging Perspectives and Synthesis of Technical Aspects”

 Robert Garcia, MT(ASCP), CIC, FAPIC

 Edward J. Septimus, MD

 Jack LeDonne, MD, VA-BC

 Lisa K. Sturm, MPH, CIC, FAPIC

 Nancy Moureau, PhD, RN, CRNI, CPUI, VA-BC

 Michelle DeVries, MPH, CIC, VA-BC, CPHQ, 

FAPIC

 Barbara DeBaun, MSN, RN, CIC



Identifies and provides insights on emerging issues in the mitigation of HOB

“Prevention of Vascular Access Device-Associated Hospital Onset Bacteremia and Fungemia:

A Review of Emerging Perspectives and Synthesis of Technical Aspects”

 Technical Aspects (Article 1):

o Lifecycle of a VAD

o Guideline Recommendations

o Patient Decolonization

o Create/Expand VATs

o Ultrasound Transducers

o Peripheral Intravenous Catheters

o Advanced Antimicrobial Dressings

 Implementation Aspects (Article 2):

o Leadership

o Staffing

o Diagnostic Stewardship

o Systems and Human Factors 

Engineering

o Approaches for Prevention

o Bundle Compliance

o Data Comprehension

o Education of VA/IP Specialists



EMERGING 

PERSPECTIVES: 

TECHNICAL ASPECTS



Phase 1: 

Assessment

Phase 2: 

Pre-Insertion

Phase 3: 

Insertion

Phase 4: 

Post-Insertion 
(Care/Maintenance)

Phase 5: 

Removal

Lifecycle of a 

Vascular 

Access 

Device

While specific practices in each phase may differ among various types of VAD, the primary message is that 
each phase represents an opportunity for infection prevention



REDUCED 
HOB

Leadership

Data 

Comprehension

DS/BC 

Management

Human Factors 

Engineering

Staffing

Surveillance & AI

Standardized Preventive 

Approaches

Bundle Compliance

Policy

Patient Decolonization

Create/Expand 

VATs

PIVC/VAD 

Management

Antimicrobial Dressings

Education

Blue = 
Implementation

Green = Technical

CORE COMPONENTS OF HOB PREVENTION PROGRAMS



Phase Time frame

1. Assessment From start of patient assessment to determination of need 

and type od VAD for insertion

2. Pre-Insertion From hand hygiene through gathering of supplies, donning 

of barriers, field setup, and patient skin prepping

3. Insertion From start of patient draping to application of insertion site 

dressing

4. Post-Insertion Starts after application of initial dressing through VAD 

removal

5. Removal Starts when daily assessment process indicates device is no 

longer needed through actual removal of the device

Note: the clinician may decide to initiate an alternate 

device

Lifecycle of a VAD: Time Frames



Emerging perspectives in the mitigation of HOB BSI stress 
the necessity of ensuring for each patient the most 
appropriate device selection, optimal insertion technique, 
followed by standardization of post-insertion care. The 
concept of Vascular Health and Preservation, a vascular 
access framework, includes the primary goal to “...drive 
vascular access care, regardless of the point of entry into 
a healthcare facility, based on a system of evidence-based 
practices, standards, and guidelines by means of 
collaborative agreement by all disciplines and care 
providers.”

Vascular Health & Preservation (VHP)



Phase 1 – Assessment: 

• the clinician determines whether peripheral IV access appropriate or if 
a CVAD is necessary 

• determines which device is appropriate

• evaluates the condition of the various veins of the neck, chest, 
extremities

Phase 2 – Pre-Insertion: 

• starts with hand hygiene until maximum sterile draping is applied 

• To achieve an optimal level of practice in Phase 2, each element that 
comprises the pre-insertion bundle must be standardized by the 
institution among all designated inserters 

Focus on CVAD Practices



Phase 3 – Insertion: encompasses the period between the application of the 
sterile drapes and the application of the dressing at the end of the insertion

**What is done in Phase 3 Insertion has a profound impact on 

optimal Phase 4 Care and Maintenance practice**

A proper CVAD insertion consists of the following: 

Focus on CVAD Practices

i. minimal attempts
ii. the tip of the catheter must be positioned in the 

vicinity of the Cavoatrial Junction (this location 
minimizes the risk of thrombosis)

iii. proper exit site

iv. sutureless securement 
v. antimicrobial protection (coated catheters and 

dressings)
vi. the application of a transparent dressing that 

remains intact for at least 7 days



Focus on CVAD Practices

Upward and on the Neck Downward and on the Chest



Phase 4 – Post-Insertion (Dressing and Care and 
Maintenance): 

• Starts with the first dressing application and ends when the 
catheter is removed

• An emphasis on maintenance of asepsis during all VAD 
manipulations should be considered one of the strongest 
recommendations. This concept applies to all catheter access 
via hubs, connectors, or injection ports. 

• Unscheduled (less than 7 days) dressing changes increase the 
risk of infection and add nursing time and supply cost to an 
unreimbursed procedure

Focus on CVAD Practices

Systematic review, 

11 studies, 

22 different 

maintenance 

bundle 

components



Phase 5 – Removal: 

• Removal of unnecessary medical devices is a fundamental 
intervention in preventing HAIs

• Strategies advocated to assist in removal of VADs include daily 
assessment of clinical need, establishing criteria to assist in clinical 
determination (e.g., unresolved complication, discontinuation of 
infusion therapy, when no longer necessary for the plan of care), 
and avoidance of scheduled replacement based on dwell time 

• The 2024 INS Standards of Practice provides a comprehensive list of 
recommendations addressing removal of various VADs including 
PIVCs, midline catheters, non-tunneled CVADs including PICCs, 
surgically placed CVADs, and arterial catheters

Focus on CVAD Practices





Guideline Recommendations on the Technical Aspects of 

HOB BSI Prevention



Guideline Recommendations on the Technical Aspects of 

HOB BSI Prevention



Decolonization is an evidence-based intervention that can be used to prevent HAIs 
including BSIs, with the goal to reduce or eliminate the bioburden on the patient, 
thereby reducing the risk of a subsequent infection

Since colonization can lead to infection, two overarching approaches to HAI 
prevention have emerged: (1) vertical approaches to reduce colonization or infection 
due to specific pathogens and (2) horizontal strategies to broadly reduce the burden 
of all pathogens

There have been at least seven trials that utilized chlorhexidine gluconate (CHG) as a 
skin decolonizer (with and w/o nasal decolonization), all of which demonstrated 
reductions in either all-cause BSIs or CLABSIs

REDUCE MRSA trial: mupirocin/CHG, universal decolonization, 74 ICUs; Result: 44% 
decrease in all-cause BSI

Patient Decolonization

Can we 

apply this 

concept to 

all VADs?



Since 2002, the CDC has recommended specialized “IV teams” due to 
their “…unequivocal effectiveness in reducing the incidence of 
catheter-related infections and associated complications and costs”

Adedicated vascular access team (VAT) provides expert guidance in insertion, 
maintenance, and removal practices, as well as demonstrating “…extensive 
knowledge in difficult blood draws, use of ultrasound guidance, dressing protocols, 
daily evaluation of catheter necessity, and removal of unnecessary catheters, as 
well as providing recommendations on alternative devices”

Establishment of VATs has been correlated with 
an overall 47% reduction in insertion related 
CLABSI

Create/Expand Vascular Access Teams



As challenges with difficult access patients increase, use of visualization technologies is necessary to 
gain successful VAD access 

The use of ultrasound technology provides extensive benefits including reducing the number of 
cannulation attempts which may contribute to mitigation of microorganism introduction and 
subsequent BSI

Disinfection approaches:

Australian Society for Ultrasound in Medicine (ASUM): Based on the Spaulding Classification, a system that categorizes medical 
devices or equipment into three groups: critical (e.g., surgical instruments that enter sterile tissues/vascular system; requires 
sterilization), semicritical (e.g., items that contact mucous membranes or non-intact skin; need to be free of all microorganisms 
except small numbers of spores; use high-level disinfection [HLD] or sterilization), and non-critical (e.g., items that touch only 
intact skin and not mucous membranes; use low-level disinfection [LLD]). 

American Institute of Ultrasound in Medicine (AIUM): Based on type of procedure performed, Percutaneous vs. Endocavitary. 
AIUM states “preparation of external transducers between patients requires a LLD process”, while “preparation of internal 
transducers between patients requires routine mandatory HLD and the use of a high-quality single-use transducer cover during 
each examination”. Endorsed by APIC, AVA, SHEA.

Use and Disinfection of Ultrasound 

Transducers



Peripheral Intravenous Catheters (PIVC)

While there has been an intensive focus on infections and 
complications from CVADs for more than five decades, 
there has been a growing awareness that PIVCs can also 
cause significant morbidity and mortality

Researchers have identified that more than a third of the 
hospital onset S. aureus BSIs were associated with PIVCs 
rather than central lines

Bundled approaches to PIVC insertion and care have 
been developed by some hospitals, however, additional 
work is needed to identify an optimal bundle

Pending publication “Peripheral Intravenous Catheter 
Consensus Document” (AVA, INS, AACN, ECRI)



ADVANCED ANTIMICROBIAL INTRAVENOUS 

DRESSINGS – MECHANISM OF TRANSMISSION

When an IV catheter bypasses 

the skin barrier, a process starts 

whereby microorganisms colonize 

the catheter surface, and may 

enter the blood vessel, leading to 

systemic infection

The majority of CRBSI are 

associated with organisms 

acquired from skin sources

This process occurs at all IV 

catheter sites soon after insertion, 

regardless of catheter type and 

body site



RELATIONSHIP OF VAD LIFECYCLE & IV DRESSING

Total Lifecycle Time (mins): 

Assessment, Pre-Insertion, 
Insertion = 1%; 

Care & Maintenance = 99%

Phase 1: 

Assessment

Phase 2: 

Pre-Insertion

Phase 3: 

Insertion

Phase 4: 

Post-Insertion 
(Care/Maintenance)

Phase 5: 

Removal



Advanced Antimicrobial Intravenous Dressings - CHG

 Four published meta-analyses 
examined the effectiveness of 
chlorhexidine gluconate (CHG) 
dressings on reducing colonization 
of catheters and CRBSI

 20 RCTs and 2 quasi-experimental 
studies

 Colonization: 6.5% of catheters in 
groups using CHG dressings and 
13.2% in the control groups

 CRBSI: 1.2% rate in CHG groups and 
2.3% in control groups



ADVANCED ANTIMICROBIAL INTRAVENOUS DRESSINGS

 Study comparing the in vitro antimicrobial 
performance of a chlorhexidine free base 
(CHX) dressing to a chlorhexidine salt (CHA) 
dressing 

 Aim was to identify is there are differences in 
magnitude, rate of action, and overall 
antimicrobial performance

 CHX, CHA, and control dressings were 
evaluated for antimicrobial performance 
against 12 challenge microorganisms

 Various dressings were inoculated and 
incubated, followed by sampling at 1-, 3-, and 
7-day time periods

 Time frames were chosen to reflect the CDC’s 
clinical practice guidelines for maintenance of 
IV catheters

 Benchmark: 4.0 log10 reduction



ADVANCED ANTIMICROBIAL INTRAVENOUS DRESSINGS

 Magnitude: The CHX dressing demonstrated a 
superior in vitro antimicrobial effect at 67% of 
the experimental time points than the CHA 
dressing, with at least equivalent efficacy at 
all other time points

 Rate of Action: the CHX dressing had a more 
rapid action than the CHA dressing 
particularly at the 1-day time point; the CHX 
dressing achieved a >5 log10 reduction at the 
7-day time point, whereas the CHA dressing 
demonstrated such reduction in only seven 
test organisms

 Chlorhexidine content: CHA adhesive film has 
36% greater chlorhexidine mole content. So 
why was it not as effective as CHX?



CDC: For patients aged 18 years and older: Chlorhexidine-
impregnated dressings with an FDA-cleared label that specifies a 
clinical indication for reducing catheter-related bloodstream 
infection (CRBSI) or catheter-associated blood stream infection 
(CABSI) are recommended to protect the insertion site of short-
term, nontunneled central venous catheters. (Category IA)

INS: Change transparent semipermeable membrane (TSM) 
dressings at least every 7 days (except neonatal patients) or 
immediately if dressing integrity is disrupted (eg, lifted/detached 
on any border edge or within transparent portion of dressing; 
visibly soiled; presence of moisture, drainage, or blood) or 
evidence of compromised skin integrity under the dressing, and 
following manufacturer’s instruction for use. (III) 

Advanced Antimicrobial Intravenous Dressings



EMERGING 

PERSPECTIVES:

IMPLEMENTATION 

ASPECTS



 Successful outcomes in IP programs will largely depend on dedicated support provided 
by hospital executives, managers, and clinical leaders

 Due to the complexity in controlling HOB in all VADs, several key management practices 
will need to be included: 

1. setting of organizational IP priorities whereby goals are established and shared 
among managers and front-line staff

2. establishing an information-sharing system within the organization that allows 
relevant infection data to be relayed, displayed, and discussed in a timely manner 
with clinicians and those performing direct patient care, and 

3. provides management coaching activities that include staff feedback and re-
education sessions emphasizing best practices for IP 

 Within IP programs, directors will need to ensure they are adding additional VAD risks to their 
annual infection control risk assessment. Based on this information, there will be a need to 
analyze staffing structures, including the skill level of IP staff

Leadership



A potential expansion of reportable LabID events will inevitably trigger the opportunity for 

prevention of other device-related BSIs

The evolving role of the infection preventionist coupled with national events affecting the 

healthcare industry provides substantial affirmation for enhancing IP and control resources

The number of IP personnel for required and effective prevention functions in healthcare 

institutions needs re-evaluation based on increasing roles and responsibilities.

Studies contributing to a better understanding of resource development: MegaSurvey

conducted by APIC, the Preventing Infections Through Appropriate Staffing (PITAS) survey

Staffing



WHAT IS DIAGNOSTIC STEWARDSHIP?

 Diagnostic Stewardship is a coordinated system or user-based 
interventions designed to promote evidence-based utilization of 
diagnostic tests, with the primary goals of improving value and 
care quality and safely reducing costs

 DS involves modifying the process of ordering, performing, and 
reporting diagnostic tests in order to direct appropriate 
antimicrobial therapy 

 The Microbiology laboratory provides information that identifies if 
a patient is infected, what the pathogen is, and which 
antibiotics may be effective in treatment of true infection

39
Septimus EL. Antimicrobial Resistance: An antimicrobial/diagnostic stewardship and infection prevention approach. Med Clin 
N Am 2018;102:819-29.
Morgan DJ, et al. Diagnostic Stewardship – Leveraging the laboratory to improve antimicrobial use. JAMA 2017;318:607-8.



KEY CONSIDERATIONS

40
Messacar K, et al. Implementation of rapid molecular infectious disease diagnostics: the role of diagnostic and 

antimicrobial stewardship. J Clin Micro 2017;55:715-23.

DS

AS



THE PURPOSE OF BLOOD CULTURES

1

Confirm the 
presence of 

organisms in the 
blood

2

Identify true pathogens

3

Identify the 
etiology/antimicrobial 

susceptibility of 
organisms



THE EFFECTS ON HEALTHCARE WHEN PROPER 

BLOOD CULTURE MANAGEMENT IS NOT IMPLEMENTED

Nursing

Clinician

Laborator

y
Pharmacy

ID

IP

Patient

Finance

Improper ordering

Improper collection

False-positive results, workloads

Increased costs

Ineffective antibiotic stewardship

Inaccurate analysis

Increased costs

Adverse effects including C. difficile

Systematic review on 

costs (BC 

Contamination):

• Pharmacy: 

• $210-$12,611

• Labs: 

• $2397-$11,151

• Hospital costs:

• $16,200-

$111,627

• LOS: 1-22 days

Dempsey C, et al. 

Economic health care 

costs of BC 

contamination, AJIC 

2018



PRINCIPAL INTERVENTION #1

 Implementing Evidence-Based Decision Aids

 An initial, but critical, consideration in optimizing the accuracy of BC results related to VAD HOB surveillance is the establishment 
of a decision process to assist clinicians in determining when BCs should be ordered

 A 2021 survey of US acute care hospitals to determine prevalence of technical interventions aimed at preventing central line-
associated bloodstream infection (CLABSI), indicated that only 23% of respondents reported strategies to reduce routine BCs.

 There is compelling evidence however, that such interventions improve clinical decision-making when considering BC orders. In 
the DISTRIBUTE (DIagnostic STewaRdship Improves Blood cUlTurEs) quality improvement study, an algorithm for ordering BCs was 
provided to clinicians in conjunction with education concerning the avoidance of orders for solitary BCs. Participants received 
feedback on BC rates and the appropriateness of their decisions. 

 The algorithm specified that if the BC is being ordered for a new clinical event, BCs are recommended based on the probability of 
bacteremia (high, moderate, or low). BCs were not recommended for scenarios with a low probability of bacteremia. In this study,
BC best practices in a medical intensive care unit (ICU) and medicine wards at a large academic center reduced BC utilization by 
18% and 30%, respectively.

43Pisney L, Camplese L, Greene MT, et al. Practices to prevent central line-associated bloodstream infection: A 2012 survey of infection preventionists in US 
hospitals. Infect Control Hosp Epidemiol 2024; Published online 2024:1-5. doi:10.1017/ice.2024.53 Fabre V, Klein E, Salinas AB, et al. A diagnostic 
stewardship intervention to improve blood culture use among adult nonneutropenic inpatients: The DISTRUBUTE Study. J Clin Micro 2020;58:1-8.



PRINCIPAL INTERVENTION #2

 Standardizing Evidence-Based Methods for Proper Collection of BCs

 Hospitals should review and standardize how BCs are collected in consideration of the 
primary benefits that can be achieved and its relevance to conducting accurate 
surveillance for VAD HOB: the recovery of true pathogens (i.e., avoidance of false-
negative BCs), increasing the surveillance accuracy of catheter-associated BSI events, 
and a voidance of blood culture contamination (BCC). 

 BCC triggers a cascade of detrimental consequences that creates further issues of 
global importance to hospitals: improper antimicrobial treatment of the patient 
potentially leading to adverse drug reactions, emergence of antibiotic-resistant 
organisms (AROs), prolonged venous access increasing risk for associated infection, 
disruption of the natural microbiome leading to Clostridioides difficile infection, 
additional unnecessary testing, increased laboratory and pharmaceutical costs, and 
lost reimbursement and financial penalties as may occur with misinterpretation of 
reportable HAIs. 

44
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;34:1042-1047. Dempsey C, Skoglund 
E, Muldrew KL, et al. Economic health care costs of blood culture contamination. Am J Infect Control 2019;47:963-967.



The accurate determination of 
reportable BSI events relies on 

establishing standardized 
procedures in the collection of 

laboratory specimens

Principle known as Diagnostic 
Stewardship

Important concepts for a blood 
culture management program:

Evidence-based decision aids: 
establish a decision process to 
assist clinicians in determining 
when BCs should be ordered

Reasons for proper collection: 
identifying true pathogens, 

increasing surveillance 
accuracy of reportable 

catheter-associated BSI events, 
avoidance of BC 
contamination

Limit collection from 
intravascular catheters: 

evidence suggests higher 
contamination rates when 

drawing BCs via VADs

Employ proper protocols for 
mitigating BC contamination: 
pre-analytic, analytic, post-

analytic phases

Diagnostic Stewardship & Blood Culture 

Management



PRINCIPAL INTERVENTION #3

 Diversion of the First Portion of Blood Theoretically Removes the Contaminating Organism 
from the Remaining Aliquot of Blood

 Efforts have been made to implement BCC reduction strategies that unify proper drawing techniques and novel 
engineering controls. Studies cited in a systematic review and meta-analysis on blood diversion interventions 
indicate the two most frequently used devices used in addressing BCC are commercially available products or a 
lithium heparin waste tube. Use of these items across nine studies resulted in reduced BCC rates ranging from 
0.0% to 2.6%.

 Regardless of the type of device used, the meta-analysis indicated that using a separate item to divert the initial 
aliquot of blood during venipuncture was associated with a significant reduction in BCC rate compared with a 
standard procedure of collection. 

 Current guidelines advocate a new BCC baseline of ≤ 1%

46
Callado GY, Lin V, Thottacherry E, et al. Diagnostic Stewardship: A systematic review and meta-analysis of blood culture diversion devices used 
to reduce blood culture contamination and improve the accuracy of diagnosis in clinical settings. Open Forum Infect Dis 2023.



GUIDELINES ADDRESSING DIVERSION

47



As IP science “…moves from evidence generation to translation 
into practice, an effective framework to promote, facilitate, and 
evaluate the implementation of evidence-based strategies in IP is 
needed”

Human factors engineering (HFE) considers the complexity of 
modern healthcare (e.g., the number of VAD inserters, types of 
catheters, catheter access) and the ambiguity or uncertainty of 
the system (e.g., the skill levels of VAD inserters, compliance with 
elements of a prevention bundle)

HFE “…is the scientific discipline concerned with understanding 
the interactions among humans and other elements of a system 
in order to improve system performance and well-being”

Systems and Human Factors Engineering



How the infection preventionist translates knowledge as contained in published guidelines 

into actual practice is fundamental in achieving successful outcomes

Tiered BSI prevention approaches, such as those that consider the “lifecycle” of a VAD, start 

by emphasizing high-quality, low-intensity, and lower cost elements; if these fail to lower 

infections, interventions requiring more resources and human capital are then introduced

Success in application of practices and interventions using IP implementation concepts and 

frameworks varies widely depending on organization factors such as operational support, 

informatics resources, experience, willingness to change, and safety culture

Bartles study, CLABSI reduction, 11 hospitals: included a pre-assessment, w/onsite interviews 

and observations, communicating potential root causes of infection management and staff 

based on assessment findings, institution of Lean and Six Sigma models to develop and 

implement a targeted intervention…result: a network-wide 70% reduction in infection rate

Approaches for Prevention



 Drafting, dissemination, and education of IP protocols alone is often 
insufficient in achieving sustained improvements 

 Long-term success requires measuring the level of compliance with 
individual components that comprise intervention bundles, followed by 
identifying barriers related to specific elements that are deemed below 
acceptable standards

 This contention is well supported in a study conducted in 984 ICUs whereby 
reductions in CLABSI events were related when a ≥95% compliance level 
with bundle components was reached rather than related to bundle 
implementation

 Data in, Data out. Documentation in the EMR is crucial for all procedures of a 
bundle

Bundle Compliance



Despite effective audit and feedback of quality data, inconsistencies exist in 
responses related to clinician behavior.

One goal in program modification should be to increase the Comprehension of 
relevant concepts, e.g., infection rates such as SIRs

Achieving such a goal has potential policy relevance by aiding efforts to make 
quality metrics more effective in influencing medical decision-making and 
promoting necessary practice changes

In one study, researchers used an 11-item comprehension instrument that contained 
questions related to metric assessment (e.g., which is better: a higher or lower SIR?), 
which helped identify specific factors that when modified into a comprehension 
scale may prove to be most relevant in driving practice change

Data Comprehension and Practice Change



 Important education points: 

 Research shows an inverse relationship between experience and complication rates

 To address patient safety and liability concerns, standardized training practices and 

tools must be developed to ensure practitioner competency with safe practices 

during invasive procedures

 VAS need to participate in HAI Prevention Committees

 VAS and IPs may obtain certification via Vascular Access Certification Corp

 The Infusion Nurses Society Certified Registered Nurse Infusionist (CRNI) 

certification

Education of VA Specialists and Infection 

Preventionists



o The emerging perspectives presented today outline IP and VA topics 
supported by recent research relevant to the prevention of BSIs in a 
surveillance setting that includes expanding efforts to all VADs

o The areas of focus provide insights on potential new avenues of 
intervention that when integrated into quality improvement initiatives 
should prove to be beneficial in mitigating VAD HOB events which are 
associated with serious, and often life-threatening, complications

Conclusion



 CDC NHSN HAI Progress Reports. Current Hhttps://www.cdc.gov/hai/data/portal/progress-report.htmlAI Progress Report | HAI | 
CDC

 The Great Resignation is over, so why doesn’t it feel like it? https://www.advisory.com/daily-briefing/2024/01/26/great-
resignationhe 'Great Resignation' is over. So why doesn't it feel like it? (advisory.com)

 Centers for Medicare and Medicaid Services. FY 2023 Hospital Inpatient Prospective Payment System (IPPS) and Long Term Care 
Hospitals (LTCH PPS) Proposed Rule - CMS-1771-P. https:// www.cms.gov/newsroom/fact-sheets/fy-2023-hospital-inpatient-
prospective-payment-system-ipps-and-long-term-care-hospitals-ltch-pps.

 McAlearney AS, Gaughan AA, DePuccio MJ, MacEwan SR, Hebert C, Walker DM. Management practices for leaders to promote infection prevention: 
lessons from a qualitative study. Am J Infect Control. 2021;49:536-541.

 Agency for Healthcare Research and Quality. Leadership to improve diagnosis: A call to action. AHRQ Publication No. 20(21)-0040-5-EF, June 2021. 
https://www.improvediagnosis.org/publications/improvedx-july-2021/from-the-field-coalition-member-ahrq-calls-for-focus-on-healthcare-leadership-to-
improve-diagnostic-
safety/#:~:text=The%20Agency%20for%20Healthcare%20Research%20and%20Quality%20%28AHRQ%29,healthcare%20leaders%20can%20drive%20impro
vements%20in%20diagnostic%20safety

 Madden GR, Weinstein RA, Sifri CD. Diagnostic Stewardship for healthcare-associated infections: opportunities and challenges to safely reduce test use. 
Infect Control Hosp Epidemiol. 2018;39:214-218. 

 Garcia R, Spitzer E, Beaudry J, Beck C, DiBlasi R, Gilleeny-Blabac M, et al. 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 line-associated bloodstream infections. Am J Infect Control. 2015;43:1222-1237.

References

https://www.cdc.gov/hai/data/portal/progress-report.html
https://www.advisory.com/daily-briefing/2024/01/26/great-resignation
http://www.cms.gov/newsroom/fact-sheets/fy-2023-hospital-inpatient-prospective-payment-system-ipps-and-long-term-care-hospitals-ltch-pps
https://www.improvediagnosis.org/publications/improvedx-july-2021/from-the-field-coalition-member-ahrq-calls-for-focus-on-healthcare-leadership-to-improve-diagnostic-safety/#:~:text=The%20Agency%20for%20Healthcare%20Research%20and%20Quality%20%28AHRQ%29,healthcare%20leaders%20can%20drive%20improvements%20in%20diagnostic%20safety


 Drews FA, Visnovsky LC, Mayer J. Human Factors Engineering contributions to infection prevention and control. Human Factors. 2019;61:693-701.

 Bartles R, Moore A, Martin R, Clarkson R, Ebinger L. Using a comprehensive on-site assessment process to reduce central line-associated bloodstream 
infection rates. Infusion Nurses Soc. 2023;46:266-271.

 Futuya EY, Dick AW, Herzig CT, Pogorzelska-Maziarz M, Larsen E, Stone P. Central line-associated bloodstream infection reduction and bundle compliance in 
intensive care units: a national study. Infect Control Hosp Epidemiol. 2016;37:805-810.

 Govindan S, Iwashyna TJ. Do clinicians understand quality metric data? An evaluation in a Twitter-derived sample. J Hosp Med. 2017;12:18-22. 

 Huang SS, Septimus E, Platt R. Targeted decolonization to prevent ICU infections. N Engl J Med. 2014;369:1470-1471.

 Summerlin-Long S, DiBlase LM, Padgett M, Mack J, Clark C, Teal L, et al. A helping hand: the impact of a central line insertion support team. Am J Infect
Control. 2023. Online ahead of print. https://www.ajicjournal.org/action/showPdf?pii=S0196-6553%2823%2900609-06090.pdf.

 Vascular Access Certification Corporation. Vascular Access Certification and Recertification Candidate Handbook 2023. https://www.vacert.org. 

 Infusion Nurses Certification Corporation. CRNI Exam. https://www.ins1.org/crni/exam/overview.

 Mastrandra G, Giuliani R, Graps EA. International good practices on central venous catheters’ placement and daily management in adults and on 
educational interventions addressed to healthcare professionals or awake/outpatients. Results of scoping review compared with the existence Italian good 
practices. Front Med. 2022;9:943164. doi: 10.3389/frmed.2022.943164. 

 Timsit JF, Bouadma L, Ruckly S, Schwebel S, Garrouste-Orgeas M, Bronchard R, et al. Dressing disruption is a major risk factor to catheter related infections. 
Crit Care Med. 2012;40:1707- 1714. 

References

https://www.ajicjournal.org/action/showPdf?pii=S0196-6553%2823%2900609-06090.pdf
https://www.vacert.org/
https://www.ins1.org/crni/exam/overview


 Brescia F, Pitirutti M, Ostroff M, Spencer TR, Dawson RB. The SIC protocol: A seven-step strategy to minimize complications 
potentially related to the insertion of centrally inserted central catheters. J Vass Access. 2021;24:185-190.

 The Australasian Society for Ultrasound in Medicine. Guidelines for Reprocessing Ultrasound Transducers. AJUM. 2017;20:30-40. 

 American Institute of Ultrasound in Medicine. Guidelines for Cleaning and Preparing External- and Internal-Use Ultrasound 
Transducers and Equipment Between Patients as Well as Safe Handling and Use of Ultrasound Coupling Gel. 
https://www.aium.org/resources/official-statements/view/guidelines-for-cleaning-and-preparing-external--and-internal-use-
ultrasound-transducers-and-equipment-between-patients-as-well-as-safe-handling-and-use-of-ultrasound-coupling-gel.

 Centers for Disease Control and Prevention. 2017 Updated Recommendations on the Use of Chlorhexidine-Impregnated Dressings 
for Prevention of Intravascular Catheter-Related Infections. https://www.cdc.gov/infectioncontrol/pdf/guidelines/bsi-guidelines-
H.pdfc.gov. Accessed December 23, 2023.

 Holinga G, McGuire JE. In vitro antimicrobial effects of chlorhexidine diacetate versus chlorhexidine free base dressings. J Wound 
Care. 2020;29(Sup5A):522-528.

References

https://www.aium.org/resources/official-statements/view/guidelines-for-cleaning-and-preparing-external--and-internal-use-ultrasound-transducers-and-equipment-between-patients-as-well-as-safe-handling-and-use-of-ultrasound-coupling-gel
https://www.cdc.gov/infectioncontrol/pdf/guidelines/bsi-guidelines-H.pdfc.gov


Robert Garcia, MT(ASCP), CIC, FAPIC

President & Senior Infection Preventionist

Enhanced Epidemiology, LLC

rgarciaipc1980@gmail.com

Thank you!

Questions & Answers


