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Learning Objectives

Discuss the main mechanism of developme

« Describe the impact of the Great Resignation and the COVIC
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 BSls



CLABSI

Background

» CDC NHSN data indicated a 47% increase in
COVID 19 pandemic

» Rates have decreased by 9% between 2021 and 2022
» What does this data not tell use

» There was considerable prevention efforts that were needed prior to the
pandemic

» Does not include BSI rates on other VADs



Daily Briefing

The 'Great Resignation' is over. So why doesn't it feel
like it?

Posted on January 26, 2024

Updated on January 25, 2024

According to a new analysis published in NEJM Catalyst, employment in healthcare settings is now

higher than its pre-pandemic levels, and real wage growth is higher than inflation. However, hospitals TOPICS
are still struggling with employee burnout, difficulty hiring, and more — signs of deeper troubles that

have not been offset by employment and wage growth.

» During the pandemic, 100,000 registered nurses left the workforce
» By 2027, projections are that 00,000 more nurses intend o leave the /
profession
» What does this data not tell use
» 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




Need for Expansion of Survelllance
and Prevention Initiatives (l)

O & C

ONGOING DISCUSSION WITHIN NEED TO INSTITUTE NATIONAL BSI RATES
IP PROGRAMS TO EXPAND BSI STANDARDIZED INTERVENTIONS ASSOCIATED WITH NON-CLABS
SURVEILLANCE BEYOND CLABSI TO PREVENT BSIS IN ALL VADS VADS IS UNKNOWN




Need for Expansion of Survelllance and
Prevention Initiatives ()

CMS

CENTERS FOR MEDICARE & MEDICAID SERVICES

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 BSls regardless of
causative organism or association with a medical device




“The transition from a focus on a parochial quality measure
and “on paper” improvement with CLABSI to true and

Je ale harm reduction with HOB has precedent in
lator-associated pneumonia to
2 objective

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

>

Original research

Sources for hospital-onset bacteremia
and fungemia events with non-
commensal organisms (n=1789)

Sources for hospital-onset bacteremia
and fungemia events with commensal
organisms (n=320)

Gastrointestinal/abdominal*
Endovascular

MNo source identified
Respiratory tract

Urinary

Skin and soft tissue infection
Surgical site infection

Bone and joint

Possible contaminant

Other source

Central nervous system

Reproductive

Figure 1

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.
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Distribution of major sources of hospital-onset bacterzemia and fungaemia (HOB) events, stratified by non-commensal and commensal
organisms. *Includes neutropenic translocation.




HOB Metric and Complementary Metrics

Category/Use Event Numerator Denominator

| esswewe SR
— e e ™

— P
Pathogenic bacteria or fungi from blood culture on
Primary Metric HOB Event hospital day 24, (excluding patients with prior matching | Inpatient Admissions
cultures and HOB events)

_ Complementary Metrics

Risk Adjustment,
Diagnostic Blood Culture Utilization
Stewardship, Ql

Ql Blood Culture Skin commensal organism in 1 of 2 blood cultures | Total blood culture
Contamination sets sets

Community-Onset Pathogenic bacteria or fungi from blood culture prior to
Risk Adjustment Bacteremia & Fungemia hospital day 4, (excluding patients with prior matching
Event cultures and COB events)

Testing Prevalence: Admissions with at least 1 blood culture
Testing Intensity : Total blood cultures among patients with at least 1 blood culture

Inpatient Admissions

Risk Adjustment, Matching Commensal Skin commensal from 22 blood cultures, AND 24 Inpatient Admissions
Ql Bacteremia Event days of antibiotic treatment

Risk Adjustment, Non-Measure HOB Event H-OB events. among patients v_v!th conditions that Inpatient Admissions
Ql highly predict non-preventability

/

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

N\



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

A Review of Emerging Perspectives and Synthesis of Technical Aspects”

Clinical Infectious Diseases

14TDSA

nfectious Diseases Society of America

» Authored by IPs, ID, and VA specialists

» Intentis to provide a comprehensive review of strategies to optimize VAD lifecycl /
practices, while providing new perspectives 1o enhance current prevention programn
and assist hospitals in preparation for expansion of surveillance and preventiq A6f
VAD-HOB
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“Prevention of Vascular Access Device-Associated Hospital Onset Bacteremia and Fungemia:

O O O O Gt

» Technical Aspects (Article 1):

A Review of Emerging Perspectives and Synthesis of Technical Aspects”

Lifecycle of a VAD
Guideline Recommendations
Patient Decolonization
Create/Expand VATs

Ultrasound Transducers

Peripheral Intravenous Catheters
Advanced Antimicrobial Dressings

O O G

O O O O

» Implementatiot

Leadership

Nfeliilgle]

Diagnostic Stewardship
Systems and Human Factors
Engineering

Approaches for Prevention
Bundle Compliance

Data Comprehension
Education of VA/IP Specialists



TECHNICAL ASPECTS



Phase 1:
Assessment

Lifecycle of a
N _ Vascular
ACCESS
Device

Phase 5:
Removal

Phase 2:
Pre-Insertion

) 4 )

Phase 3:
Insertion

-

Phase 4:

Post-Insertion
(Care/Maintenance)

- J \_ J

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



CORE COMPONENTS OF HOB PREVENTION PROGRAMS

v /l/l
REDUCED
HOB

=\




Lifecycle of a VAD: Time Frames

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



Vascular Health & Preservation (VHP)

ORIGINAL ARTICLE

md preservation (Part 1): A new evidence-based
ction and management

ong?, Cathy Perry*, Che: Ik ]I R ih
Wallace®, Monte HarvilP, Connie. Biggar™®, Mi cha el Doll", dPDPIrog
jan"?

followed by standardization o

Vessel Health concept of Vascular Health and Prgservatlon, a VasCL
: access framework, includes the primary goal to “...drive

and Pfeservatlon: vascular access care, regardless of the point of entry into

The Right Approach for a healthcare facility, based on a system of evidence-based
Vascular Access practices, standards, and guidelines by means of

h collaborative agreement by all disciplines and care

providers.”

Nancy L. Moureau
Editor

@ Springer Open



Focus on CVAD Practices

Phase 1 — Assessment:

exiremitie

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:

i.  minimal attempts iv. sutureless securement

ii. the tip of the catheter must be positioned in the v. antimicrobial protection (coated catheters and
vicinity of the Cavoatrial Junction (this location dressings)
minimizes the risk of thrombosis) vi. the application of a transparent dressing that

iii. proper exit site remains intact for at least 7 days



Focus on CVAD Practices

Upward and on the Neck Downward and on the Chest



Focus on CVAD Practices

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

 Starts with the first dressing application and ends when the
catheteris 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

/ ) 11 studies,
risk of infection and add nursing time and supply cost to an 22 different

unreimbursed procedure maintenance
bundle
components



Focus on CVAD Practices

Phase 5 - Removal:

e Removal of unnecessc
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, discontfinuation of
infusion therapy, when no longer necessary for the plan of care),
and avoidance of scheduled replacement based on dwell time

Infusion Therapy
Standards of Practice

REVISED 2024

 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 PICC:s,
surgically placed CVADs, and arterial catheters



Supplementary Table 1: Emerging Perspectives for Opffimizing Vascular Access Device Practices

Lifecycle Phase (Time )

frame)

Vessel Health & Preservation (VHP) Framework

Focus on Central Venous Access Catheters (CVAD)

Assessment
(from start of patient
assessment to
determanation of need
and type of VAD for
insertion)

2. Pre-Insertion
(from hand hygiene
through gathering of
supplies, donming of
barners, field setup, and
patient skin prepping)

Ewvaluate patient risk, history, comorbidities. vein choices and
options to determine if there 1s a genuine need for vascular access

Determine vein quality using a grading system that assists with
insertion management

Determine medication suitability on the safety of the drmgs and
assess appropriate VAT

Use an algornithm for VAD choice. based on vein gualityv, drug choice
and treatment duration

When conducting a risk assessment before insertion of a PTWVC,
question whether a more suitable alternative is available

Select device size based on vein size, risk. and insertion location

Vernfy mimmmum number of lumens required

Perform hand hygiene using an alcohol-based hand rub or hiquid soap
and water

Equipment and supplies for the VAD inserfion procedure should be
standardized in all areas where the procedure i1s performed

Skin decontamination should be standardized and reflect the
manufacturer’s recommendation for use

During the Assessment Phase. there are three critical decision points to be

achieved:

- (1) the clinician should mnitially determine whether peripheral intravenous
access is appropriate or if the patient will require an alternate WVAD

- (11) the clinician determines, based on the patient™s medical condition and co-
morbidities, which device(s) are appropriate and which are unsuitable

- (111} evaluate the condition of the various target veins to establish the
likelihood of successful cannulation

In a patient with underlving chronic kidnew disease that requires central venous
access, a PICC would generally be inapproprniate to avoid compromising permanent
dialvysis fistula options. In this example, the clinician would evaluate the condition
of the various veins of the neck, chest, and extremities using ultrasound technology
[See section “Use and Disinfection of Ultrasound Transducers™]

N NN

To achieve an optimal level of practice in the Pre-Insertion Phase, each element
that comprises a pre-insertion bundle must be standardized by the institution for
each type of VAD and among all designated inserters (e.g., set-up of aseptic field
prior to msertion, ensuring the use of the skin antiseptic as per manufacturer’s
recommendations, selection and provision of a standardized equipment and supply
set in every area where such procedures are conducted)

Pertodic monmitoring for compliance with each element 1s warranted

The original 2001 Institute for Healthcare Improvement (IHI) Central Line Bundle
advocated five elements: hand hygiene, chlorhexidine 2% skin preparation,
maximal barner precautions, optimal site selection (1.e., avoid the femoral vein),
and daily review of line necessity. In actual practice, a Pre-Insertion Phase needs to
be emphasized, a designated period that starts with hand hygiene until the
maximum sterile draping 1s applied




- Supplementary Table 2: Synthesis of Selected Technical Aspects of Vascular Access Devices

/ \ Applicable to all Vascular Access Devices
Lifecycle Phase » Recommendation Topic |CIDC Guidelines for the Prevention of SHEA/MDSA/APIC Strategies to Prevent INS Standards of Practice, 2024%

Intravascular Catheter-Related Infections, Central Line-Aszociated Bloodstream

2011/2017 Infection in Acute-care Hospitals, 2022

1-Aszeszment Catheter selection Select catheters on the basis of the intended purpose Infusion therapy and vascular access

and duration of vse, known infections and non- decisions are collaborative (health care

infections complications (e.g., phlebitis and team, the patient/caregiver), with

iﬂ.ﬁ]ﬁﬂﬁ{)ﬂ], and EKPEI'!.EII.EE of individual catheter conzideration to the palient's diagnﬂsis and

operators (Cat IB) clinical presentation, vasculature, device
selection, and risk versus benefit of
alternative routes of therapy. (Standard)

The appropriate vascular access device
(VAD), peripheral or central, is selected
based on the prescribed therapy or treatment
regimen. anticipated duration of therapy.
vascuolar pathway, patient’s age,
comorbidities, history of infusion therapy
and vascular access, patient preference for
WAD type and location, overall vascular
health (history of difficult intravenous
access, veszel, and skin health at insertion
site), and ability and resources available to
care for the VAD. (Standard)




Table 3. Summary of Vascular Access Device Recommendations

PIVC

UGPIVC

MIDLINE

PICC

tunneled

CvC

Tunneled CVC

Enown by
several terms
such as short
peripheral
intravenous
catheter,
Designed for
placement in
the extremities.
Over the needle
cannula, sizes
22 to 12 gauge,
length 2-

7.5cm.

Ultrasound
guided peripheral
intravenous
cannula. Over the
neadle cannula,
sizes 2210 12
gauge, length
usually 4-7 5cm
using insertion
guided by
ultrasound.

Midline catheter, 8-
25cm, mserted into
veins of the
periphery, usually
the mud upper arm.
Various types of
insertions including
traditional with
modified Seldinger
technique 20cm
catheter or,
accelerated

Seldinger technique,

8-15cm over the
needle catheter and
wire all 1 one.
Terminal tip does
not extend into the
chest.

Peripherally
mserted central
catheter usually
inserted in the mud
upper arm mto the
basilic or brachial
vems. Termunal tip
in the distal
SUperior vena cava
requires tip
confirmation prior
to usage erther by
x-ray, fluoroscopy,
or ECG guidance.

Percutaneously
catheter mnserted
most commonly
mnto the internal
jugular or
subclavian vein
and advanced to
the distal
portion of the
superior vena
cava. Terminal
tip requires
confirmation
prior to usage.

Antimicrobial
impregnated or
coated catheter
mserted into the
distal portion of
the superior vena
cava either
through the arm
(PICC) or in the
same method as
non-tunneled
CVC. Reduces
risk of infection.

Percutaneously
mserted catheter
where the external
lumen of the
catheter 1s
tunneled back to a
favorable area
reducing risk of
bacterial
migration along
the insertion track.
Added
stabilization is
conferred to this
catheter when the
skin grows into
the Dacron cuff
adherent to
catheter an

Subcutaneously
implanted port
includes both a
port reservoir
and a catheter
attached to the
port. The
catheter 1s
mserted i the
same manner as
a tunneled
catheter and
aftached to the
port positioned
in a pocket with
skin closure on
top. The port is
usually
positioned 1n an




l O Tie ' , 1- D e < O IO r ' I.ZO 1'I.O n Targeted versus Universal Decolonization to Prevent ICU Infection

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

7

There have been at least seven trials that utilized chlorhexidine gluconate (CHG) as @
skin decolonizer (with and w/o nasal decolonization), all of which demonstrated

reductions in either all-cause BSIs or CLABSIs

\_ /

g b Can we
REDUCE MRSA ftrial: mupirocin/CHG, universal decolonization, 74 ICUs; Result: 44% apply this
decrease in all-cause BSI concept to

\_ ) all VADs?




Create/Expand Vascular Access Teams

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”

W

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

S-Shau) Journal of Infection Control
journal homepage ” -
Tl P




Use and Disinfection of Ulfrasound

Transducers

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:

\

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

f(nsum

Guidelines for Reprocessing Ultrasound Transducers

[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 fouch 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 fransducers between patients requires a LLD process”, while “preparation of infernal
transducers between patients requires routine mandatory HLD and the use of a high-quality single-use tfransducer cover during
each examination”. Endorsed by APIC, AVA, SHEA.

\_ v




Perioheral Infravenous 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 Table 1. - Sources of Staphylococcus aureus Bacteremia
cause significant morbidity and mortality _ Tota

ona

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

\_
(
Bundled approaches to PIVC insertion and care have

been developed by some hospitals, however, additional
work is needed to identify an optimal bundle

\_
’

N\

ANG

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

\_ J




ADVANCED ANTIMICROBIAL INTRAVENOUS
DR GS - MECHANISM OF TRANSMISSION

»When an |V catheter bypasses bt e _ "
the skin barrier, a process starts e T
. . . Causing CRBSI

whereby microorganisms colonize

the catheter surface, and may
enter the blood vessel, leading to 2 Contaminated ) | LRV -

. ; Infusate | Skin

systemic infection §l  Organisms

<19%

»The maqjority of CRBSI are Co? ’8:‘2!22’22?

associated with organisms Hub
acquired from skin sources

12%

»This process occurs at all IV
catheter sites soon after insertion,
regardless of catheter type and
body site



Phase 1:
Assessment

Phase 5: A | N Phase 2:
Removal ‘ ; Pre-Insertion

Phase 4:

Post-Insertion
(Care/Maintenance)

Phase 3:
Insertion

RELATIONSHIP OF VAD LIFECYCLE & IV DRESSING

Total Lifecycle Time (mins):

Assessment, Pre-Insertion,
Insertion = 1%:

Care & Mdaintenance = 99%
/
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Chlorhexidine-impregnated dressing for the I&.

Four published meta-analyses

CHLORHEXIDINE-IMPREGNATED DRESSING FOR PREVENTION
OF CATHETER-RELATED BLOODSTREAM INFECTION: A META-

1duosnuey Jouny vd-HIN

ANALYSIS

Nasia Safdar, MD, PhD’, John C. OHoro, MD, Aiman Ghufran, MD, Allison Bearden, MD,
MPH, Maria Eugenia Didier, MD, Dan Chateau, PhD. and Dennis G. Maki, MD

‘Section of Infectious Diseases, Department of Medicine, University of Wisconsin School of
Medicine and Public Health, Madison, W1 (NS, AB, MD, DGM, AG), Department of Pulmonary
and Critical Care Medicine, Mayo Clinic, Rochester MN (JCO) and the Biostatistical Consulting
Unit (DC), Department of Community Health Sciences, University of Manitoba, Winnipeg, MB.
{DC)

Abstract

T Pusiic Hieaitt Tol 48, No 5, Mg 30

The Effects of Chlorhexidine Dressing on Health Care-
Associated Infection in Hospitalized Patients: A Meta-Analysis

*Hou-Xing WANG, Shu-Yuan XIE, Hao WANG, Hao-Kai CHU

Abstract
Backgzound: To ass
ized patients.
RCT%) in Corkane Li-
to caleulate the
ssesament to summanze the

nfidence
hetrogeneinr of RCT: and the fonne plot and Eguu
A total of 13 RCT: were inchuded in

CRESI:, catherer colonization and CRI:

Keywords: Crlorhexding dressing; Cathatar-raliced bloodstrazm mfections; Ran

prophylaxis of central venous catheter-
related complications: a systematic review
and meta-analysis

Li Wei', Yan L', Xiaoyan L', Lanzheng Bian, Zunjia Wen' and Mei

Background: Several ranclomized conuolled wials (RC1s) evaluated the role of Chioehesidine imprege
for prophylas of cental verous cateter (V) rktcd compliatons but the s remained ncon

e con Conte & Hosptal Epasamiogy (RB), 41, 15805
sctiawn e imeIE

Original Article

Effectiveness of chlorhexidine dressings to prevent catheter-related
bloodstream infections. Does one size fit all? A systematic literature
review and meta-analysis

Mirela Puig-Asensio MD, PhD' (0, Alexandre R. Mara MD, PhD**, Christopher A. Childs MS*, Mary E. Kukla BSN, RN',

Eli N. Perencevich MD, MS™* and Marin L. Schweizer PhD**

Wnrvacsty of tows Carvr Calloge of Madlcing, lows Cry, ows, Unid Staes, Didsion of wadical ractic, Hasptal araeia Albert Erain, o Paci, Brazl,
Hardin Library forthe Health Scences, Univrsty of kowa Lirare, lowa Cly, kowa, United Sttes and Camier for Ack s & Deliery Research and Evabution
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Abstract
‘Objective: To evaluste the effeciventss of chlarhexiding (CHG) dressiings to prevent catheter-related bloodstreai infections (CRESI).
Desigs Systematic review and meta-andlysis.
Methods We searched PubMed, CINAHL, EMBASE, and Clisical Tria k. gov lorshd:e (ridomized controlled and gquasiexperinentsl
trials) with e Fllowing criteriz: putents with short: or long-tam catheters CHG dresings were wed in the intervention group and
nonantimicrobial dresings in the control group: CRBSI was an outeome. o A i et i b s pooled risk ratios
(pRRS). Heterogen ity wes evalusted using the I*test and the Cochran  statistic.
Resuls: In tota], 20 studies (18 randomized controlled trisls; 15,590 eatheters) without evidence of publication biss and mainly performed in
intensive care units (ICUs) were incuded. CHG dressings significantly reduced CRBSIs (pRR, 0.71:95% CI, 0.58-0.87), independent of the
CHG dressing type used. Benefits were limited 1 adults with short-term central venous catheters (CVC). including anco-hemmwlogical
patients. For long-term CVCs, CHG dressings decreased unengthmﬂ infeetions (pRR. 037% 95% CL 0,220 54). Contact dermtitis
was amociated with CHG dressing e (pRR, 5.16; 95% CI, 2.09-1270); especially in neorstes ard pediatric populstions in whom severe
evalusted and did ot find CHG-scquired resistnee

Conclusions: CHG dressings prevent CRBSls in sdults with short term CVCs,including patients with 2n onco hematalogical disense. CHG
mpm‘um;\.um,m._;hmd,m”mlqmwmhmmmawm 13, proal of CHG dresing
effectivenes is lacking and there is an increased risk of senous adverse events. Fubure stuies Dok investigae CHG dfectiveness in

nanICU setings and monior for CHG resistance.
(Received 16 March 2020; scespted 18 July 2020 electronically published 16 September

Introduction

Central venous catheters (CV

partant souzce of blac

in hospitalized critically ill patients and aze clos
zelated o patients’ mortality (1). Dusi

09, the number of C.
Cace' Usit m m was 1

pitalizetion, patients complicated with catheter-
zelated bloodstream infections (CRBS
cathster-related infection (CRIs) e

ae:

to r, the length of hospital

w
extended, 2nd hospitalization expenses increased

(2-4). According to data reported by the Centers

During the past decade, hospitals have made sgniicat progress
venting catheter-relsted Hoodstream infections (CRESLs).
‘Basie strategiesdu ring the insertion and maintenan e of esthe ers
have successfully reduced CRBSLs 2 d hive been incorporated into
clinical practice.”? Despite these advances, however, CRESIs
remaina problem. Recent dsta from the United States showed that
CRBSI rates have been steady between 0.56 and 067 eases per 1,000
catheter days® and. in Buropesn inensive care it (ICUs),rates
have uselllsted between 1.7 and 47 cxses per 1000 eatheter days
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Asubstantial munber of patients experience CRBSI, 3 preventable
hedlthosre-sssocisted infection linked 1o incressed mortality,
leiigth of haspital stay, and healtheare costs.” Thus, sttention has
moved to other preventive measures, incliding the use of
chlorhesidine impregnated dressings =t the catheter insertion site.
Chiorhexidine (CHG) i n ntiseptic with browdspectrurn
antimierohial activity ® When acorportedintocatheer dmssiogs,
the burden of microorganisms on the skin decreases and CRBSIs
caused by an extraluminal route might be reduced” Previous
meta-analyses have suggested that CHG dressings ean prevent
514 Hows rous gapsin Kisowledge renain and tail-
ored recommendations are lacking. It is unelear which patients
M the ot fom CHG dressings to what extent the catheter
CHG effectiveness, or whether the main types of
L}!L&amgwﬂ]n(cﬂk impregnated discs or transparent
diressings with & integrated CHG gl pad) are equally effctive.
Numerous clinical trisls have been published in recent years
regarding CHG dressings, and it s time to re-evaluste the evidence

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 conftrol groups

CRBSI: 1.2% rate in CHG groups and

2.3% in control groups

Availeble st bttp:/ fiiphtums.scie

e i o [




ADVANCED ANTIMICROBIAL INTRAVENOUS DRESSINGS

Study comparing
performance of a chlorhexic SRS TS e tnsparetine G
(CHX) dressing to a chlorhexidine sa B e Raiaa

d reSSI n g Maethicillin-resistant Staphylococcus aureus (MRSA), ATCC 33591

Methicillin-resistant Staphylococcus epidermis (MRSE), ATCC 51625

» Aim was to idenfify is there are differencesin
md.gn.ITUde.’ rOTe Of OCTlon' Gnd OverG” Vancomycin-resistant Enterococcus faecalis (VRE), ATCC 51299
CI ﬂ h m |CrO b I Gl perform O n C e Enterococcus faecium, ATCC 19434

» CHX, CHA, and control dressings were _
evaluated for anfimicrobial performance : —
against 12 challenge microorganisms

Multiple drug-resistant Enterococcus faecium (MDR), ATCC 51559

Escherichia coli, ATCC 8739

Serratia marcescens, ATCC 8100

» Various dressings were inoculated and Yossis
incubated, followed by sampling at 1-, 3-, and cancide s icans TG 1060)
7_ d a y -I-i me p e ri O d S Candida parapsilosis, ATCC 14054
Candida tropicalis, ATCC 750
» Time frames were chosen to reflect the CDC'’s Fungus
clinical practice guidelines for maintenance of Aspergills brasiensis, ATCC 16404 SDEX SDEX 20-25

I v C G Th e‘l’e rS ATCC—American type culture collection; SCDA—soybean casein digest agar; SCDB—soybean casein digest broth;
SDEX—sabouraud dextrose agar

» Benchmark: 4.0 log,, reduction



Cover film negative control
mean logio reduction

Gram (4)
Bacteria

E. faecium (MDR)

E. faecalis (VRE) :

E. faecium 43 x10°
P. aeruginosa 2.0x10%
Oram(} | £ con 43x10°

T
oo | iz
voss [ 3320

Fungus A. brasiliensis 37x10° PO 041

Fig 1. Summary of the mean in vitro log10 reduction values of the two antimicrobial dressing types and the
polymer cover film control at 1-, 3-, and 7-day time points. Colour-temperature indicates magnitude of
microbial log10 reduction observed. Mean in vitro log10 reduction values =4.0 logio are presented in
shades of green which increase in darkness with magnitude, while log10 reduction values <4.0 log10
transition from shades of light yellow to red with decreasing magnitude. *Actual experimental value was
‘too numerous to count’ (TNTC) and is thus presented here as ‘0.00' for data analysis purposes since the
TNTC outcome indicates no organism reduction and the approximation of this value as ‘0.00' is likely to be
a conservative estimate for the actual value

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

partficularly at the 1-day time point; the CH
dressing achieved a >5 log,, reduction aj
/-day fime point, whereas the CHA dresy
demonstrated such reduction in only
test organisms

Chlorhexidine content: CHA adhésivetiim has
36% greater chlorhexidine mol& content. So
why was it not as effective as CHX?¢



Advanced Antimicrobial Infravenous Dressings

CDC: For pafients aged 18 years and older: Chlorhexidine- 2017 Updated Recommendations o the
impregnated dressings with an FDA-cleared label that specifies a Dressings for Prevention of nrascale
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, nontfunneled central venous catheters. (Category |A)

Infusion Therapy .
Standards of Practice INS: Change fransparent 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. (lll) /
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Leadership

Leadership To Improve Diagnosis:

» Due to the complexity in controlling 2 A Call to Action
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



Staffing

A

A potential expansion of reportable LablD events will inevitably trigger the opportunity for
prevention of other device-related BSls

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

Thomas Jefferson Athletics  Jefferson Online  Global Jefferson
a University -
VisiT v

Preventing Infections Through - np|c®

Appropriate Staffing (PITAS) Study R e e

Infection Control and Epidemiology




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

of ordering, performing, and

L]
"N ) () -

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 CONSI

Goal
Right test

Key question
Is the test appropriate for the
clinical setting?

DERATIONS

Key conslderatlons and potential
strategles

Sensitivity and specificity
Predictive values

Testing volumes

Diagnostic yield

Laboratory feasibility

Cost

Clinical impact

Laboratory test utilization committee
Automatic laboratory reflex

CPOE decision support
Appropriate use criteria

Indication selection

Prior authorization

Benchmarking

Specimen rejection

Time to specimen recelpt
Centralized vs point-of-care testing
On-demand vs batched testing
Specimen preparation time

Run time

Result reporting time

Right patient Will the clinical care of the patient

be affected by the test result?

Will the result be available in time
to optimally affect care?

Right time

Goal Key question
Right interpretation Will the clinician understand the test result?

Key considerations and potential strategies®
Result report language

selective reporting of relevant results

AS prospective audit and feedback

AS real-time decision support

Clinical practice guidelines

EMR-based decision support with result reporting
AS prospective audit and feedback

AS real-time decision support

EMR reporting

Results called with readback reporting

AS prospective audit and feedback

AS real-time decision support

Right antimicrobial Will the clinician appropriately modify antimicrobials

based on the test result?

Right time WiIll the clinician act upon the test result promptly?

A5, antimicrobial stewardship.

Messacar K, et al. Implementation of rapid molecular infectious disease diagnostics: the role of diagnostic and
antfimicrobial stewardship. J Clin Micro 2017;55:715-23.



Confirm the
presence of
organisms in the
blood

|dentify true pathogens

3

|ldentify the
etiology/antimicrobial
susceptibility of
organisms



THE EFFECTS ON HEALTHCARE WHEN PROPER
BLOOD CULTURE MANAGEMENT IS NOT IMPLEMENTED

Systematic review on _
e |
‘

costs (BC :
Contamination): N[V][gle >
+ Pharmacy:

. La.b5'$210-$12,611 Laborator False-positive results, workloads

« $2397-$11,151 Y

* Hospital costs:
. $16.200- Pharmacy Increased costs
$111,627
+ LOS: 1-22 days D Ineffective antibiotic stewardship

Improper ordering

Improper collection

Dempsey C,tal- _ 1= Inaccurate analysis

Finance Increased costs

Patient Adverse effects including C. difficile



Implementing Evidence-Based Decision Aids

An initial, bu al, ¢
of a decision process to assist clini

» A 2021 survey of US acute care hospitals to determine prevalence of technical interventions aimed at prev
associated bloodstream infection (CLABSI), indicated that only 23% of respondents reported strategies to reduce routine B

» There is compelling evidence however, that such interventions improve clinical decision-making when considering BC orders. In
the DISTRIBUTE (Dlagnostic STewaRdship Improves Blood cUITurEs) 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 ot
bacteremia (high, moderate, or low). BCs were not recommended for scenarios with a low probability of bacteremia. In thiss$tudy,
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.

Pisney 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.



Standardizing Evidence-Based Methods for Proper Collection of BCs

Hospitals should review and standz
primary benefits that can be achieved and its relevance
surveillance for VAD HOB: the recovery of true pathogens (i.e., avoida :
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.

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.



Diagnostic Stewardship & Blood Cult

Cantents st ot
American Journal of Infection Control

Journal hemapage: www.aiiejaurnal.arg

for increasing the
contamination, an
line—associated bloog

The accurate determination of
reportable BSI events relies on
establishing standardized
procedures in the collection of
laboratory specimens

Principle known as Diagnostic Important concepts for a blood
Stewardship culture management program:

Reasons for proper collection:
identifying frue pathogens, Limit collection from
increasing surveillance intfravascular catheters:
accuracy of reportable evidence suggests higher
catheter-associated BSI events, contamination rates when
avoidance of BC drawing BCs via VADs
contamination

Evidence-based decision aids:
establish a decision process to
assist clinicians in determining

when BCs should be ordered

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




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

» Efforts have been n
engineering controls. Studies cited in a sy
indicate the two most frequently used devices used in addre
lithium heparin waste tube. Use of these items across nine studies resulted in re
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%

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



DELINES A

Preventing Adult Blood Culture Contam

Division of Laboratory Systems

ation:

A Quality Tool for Clinical Laboratory Professionals
Protect Patients during the Diagnostic Process by Monitoring Adult Blood Culture

Contamination (BCC) Rates

Laboratory analysis of blood cultures is vital to the accurate
the refiability of your testing depends on linical complianc
inconclusive or incorrect results. False negative blood cultu
‘misdiagnosis, delay therapy, and put patients at heightenec
the presence of commonly occurring bacteria or fungi on h
of false positives, compromising care by leading to unnece:
In December 2022, a Centers for Medicare & Medicaid Servi
proposal for a new patient safety measure to address these
topk), COC developed this quality measure to promote blc
diagnosis of bloodstream infection.

‘The Clinical Laboratory Improvement Amendments of 1988
when indicated, correct problems identified i

tool to calculate the BCC and

idards listitute (CLSH and the Infectivus Disease Suciel)
place at many laboratories across the nation and have show
Sonihcantl reduce ncidence of BCC,and it unecessa
adopt these practices into your laboratory's standard opera
management system, and to work with infection co/

train clinical staff on their use.

Follow CLIA Regulations

“Laboratory Requirements;” Code of Federal
suq-nx Mmummm un 24
The (aboratory must estabitsh and foflow writen policies and pre
correct probiems identified in the preanafytic systems specified o/

Collecting Adult Blood Culture Sets

A bloud culture set from an adult patis
‘may require more than two bottles, depending on the bloo

should consist of

Collect Muliple Sets to Achieve the Optimal Volume

The volume of blood collected is critically important to the
‘generally requires two or more sets to achieve. In addition,
of a commensal organism can be dlassified as a possible cor
To achieve an optimal volume, the blood culture collection

volume of 40-60 mL) within a 24-hour period by peripheral

a1a
A
N

DRESSING

V anditon
Principles and Procedures for Blooa. “dtw -

Lelineinclu  recommendations for collecting,

transporting, and + _essing specimens for blood culture; as
well a< procedr' .or recovering pathogens from the blood of

patie: ~uspected bacteremia or fungemia.

Aguideline for global tion developed through the Clinical and Laboratary Standard: process.

% 2§
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DIVERSION

Clinical Infactious Diseases

BID3A,
Guide to Utilization of the Microbiology Laboratory for
Diagnosis of Infectious Diseases: 2024 Update by the
Infectious Diseases Society of America (IDSA) and the
American Society for Microbiology (ASM)*

Camgbeil? Karen C. Caretl Kimbaris C. Chapin.* Mark 0. Gomaates* Amanda Harsingten,

* hob .l‘lnlu.m:.*" S . Bck.” B i . s . e
T 1 it 8 ot eard . s i Wi e

Infusion Therapy
Standards of Practice

‘and pediaeric lhoratory and linical medicine, provides information o which tests sre valuabie and i
add linear o vabue fordiagrosic decisons. Sectiors aredivideinto anstomic syseems, incudiog Blos
fthe Cardiovascriar System, Central Nervous System Infectons, Ocular nfectians, Soft Tisse Infect
Respiratoey ofections, Lowes Respiratery Tract Infections,Infections of the Gastointesteal Tract lnt
JointInfecions, Urinary T ract Infections,GeilalInections, andSkin and SoftTiseue Infections, o inb
J— ;

pediatric nescs of specimen management are alw addressed, There is redundancy amang
‘asay chaices averlap. The document is intended ta serve as a reference Io gusde physicians in ch
dingrose infostions diseases in their patients.

Keywards.  spesimen quality; diagrestic accurscy; physician-hab inteciace; optimising results
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Systems and Human Factors Engineering

As IP science "...moves from evidence generation to franslation
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)

e

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”

\_




Approaches for Prevention

How the infection preventionist translates knowledge as contained in published guidelines a
into actual practice is fundamental in achieving successful outcomes e ———

Using a Comprehensive On-Site Assessment
Process to Reduce Central Line-Associated
Bloodstream Infection Rates

Rebecca Bartles, DrPH, MPH, CIC, FAPIC « Andria Moore, M, RN, CPHQ, CCRIN-K o
Rosemary Martin, ASCP (M)CM, CLSSBB, CIC » Rebecea Clarkson, RN, MSH, CIC «

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

YU\

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, wilingness to change, and safety culture

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




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

Central Line-Associated Bloodstream Infection Reduction and
Bundle Compliance in Intensive Care Units: A National Study

E. Yoke Furuya, MD, M5 Andrew W. Dick, PhD;" Caralyn T. A. Herzig, PhD, MS;*
Moanika Pogorrelska-Maziarz, PhDD, MPH;® Larsom, PhDD, FAAN;' Patricia W. $tone, P, FAAN'

Long-term success requires measuring the level of T A T e e

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 295% compliance level

with bundle components was reached rather than related to bundle e
implementation - T

. Documentation in the EMR is crucial for all procedures of a

bundle



Data Comprehension and Practice Change

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

AEsEARCH ARTOLE
A comprehension scale for central-line
associated bloodstream infection: Results of a
preliminary survey and factor analysis

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

\_
7
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 infto a comprehension
\scole may prove to be most relevant in driving practice change

DANE




Education of VA Specialists and Infection

Preventionists

» Important educatio
» Research shows an inverse relationship be

» To address patient safety and liability concerns, standardized training prac
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

NNNNNNNNNNNNNN
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Conclusion

o The emerging p
supported by recent research relevant tc
surveillance setting that includes expanding efforts to all VAL

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
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