Central Line-Associated Bloodstream
Infection (CLABSI) Prevention

Basics of Infection Prevention
2-Day Mini-Course

2016




Objectives

 Describe the etiology and epidemiology of central line
associated bloodstream infections (CLABSI)

Identify risks associated with CLABSI
Identify evidence-based practices for CLABSI prevention

Describe the development of “bundles” and their impact
on CLABSI prevention

Review CLABSI surveillance
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CLABSI Prevention Objectives

« U.S. Health and Human Services (HHS) HAI Action Plan
5-Year Targets
« Reduce CLABSI by 50% (since 2009 baseline)
* Achieve 100% compliance with CLIP

« Centers for Medicare and Medicaid Services (CMS)
Value-Based Purchasing
« All US hospitals reporting CLABSI via NHSN by Jan 2011
« Annual payment update (2%) awarded for hospital
participation
 “Pay-for-performance” began 2013

)
N HHS Action Plan for Prevention of Healthcare-Associated Infections Website:
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http://www.health.gov/hai/prevent_hai.asp

Central Line or Central Vascular Catheter

- Intravascular catheter that terminates at or close to the
heart or one of the great vessels and is used for infusion,
withdrawal of blood or hemodynamic monitoring*

« Nontunneled CVCs (subclavian, jugular)

» Tunneled CVCs (Broviac, Hickman, Groshong)
« Dialysis catheter (Quinton)

 Peripherally inserted central catheters (PICCs)
« Implanted ports (Permacath)

 Used increasingly to provide long-term venous access in all
care settings, including outpatient

oo * Note: midline catheters are not in this category

B )
.)(JDI H 2015 NHSN Updated Definition
Health NHSN Patient Safety Module: Chapter 4 Device-Associated Module: BSI



Pathogenesis of CLABSI

More Common Mechanisms

« Extraluminal: Pathogens migrate along external surface

of catheter
- More common in early period following insertion, < 7 days

« Intraluminal: Hub contamination, migration along

internal surface
- More common >7 days, intraluminal colonization

Less Common Mechanisms
- Hematogenous seeding from another source
« Contaminated infusates
\® 'é/
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Biofilms

microorganisms growing
on a solid substrate

 Form on catheter
surfaces

» Contribute to risk for
CLABSI

0 source www.cdc.gov
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CLABSI Risk Factors

 Multiple catheters and/or multiple lumens

- Emergency insertion

 Prolonged duration of CVC

* Prolonged hospital stay prior to CVC insertion
- Excessive manipulation of the catheter

* Neutropenia ?T
* Prematurity L
- i%ﬂ 'cEO\ ;:j
- Total parenteral nutrition =1y LNy
gl
/E:'S?(
Dialysis patients have many of
AL these risk factors
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Modifiable Factors Vary CLABSI Risk

Higher CLABSI Risk

Lower CLABSI Risk

Insertion circumstances

Emergency insertion

Elective insertion

Skill of inserter

General clinician

Specialized (eg. PICC team)

Insertion site

Femoral

Subclavian

Skin antisepsis

Alcohol (& povidone iodine)

Chlorhexidine(lowest risk)

Catheter lumens

Multilumen

Single lumen

Duration of use

Temporary (non-tunneled)
catheters (including PICCs)
left in place long-term

Dialysis fistula (lowest risk)
or permanent (tunneled)
catheter when long-term
use expected

Anything less than maximal

Maximal

B\érriers for insertion
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What is a Bundle?

- Introduced by the Institute for Healthcare Improvement
(IHI)

 Groups of practices with high-level clinical evidence of
effectiveness

- When applied together, improvements synergistically
greater

» Benefits of a Bundle
« Treatment variation is minimized
« Reliability is enhanced

The whole is greater than the sum of its parts!
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IHI Bundle — Central Line Insertion Practices
(CLIP)

Five practices supported by high-level evidence

» Hand Hygiene

« Maximal barrier precautions
 Chlorhexidine skin antisepsis

» Optimal catheter site selection

* Daily review of line necessity

® ) ® IHI CLABSI Bundle
A g http://www.ihi.org/resources/Pages/Changes/ImplementtheCentralLineBundle.aspx
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http://www.ihi.org/resources/Pages/Changes/ImplementtheCentralLineBundle.aspx
http://www.ihi.org/resources/Pages/Changes/ImplementtheCentralLineBundle.aspx

Review of IHI Bundle Components

1. Hand Hygiene

 Before and after palpating* catheter insertion sites

 Before and after inserting, replacing, accessing,
repairing, or dressing a catheter

« When hands obviously soiled or contamination
suspected

« Before and after invasive procedures

« Between patients

 Before donning and after removing gloves

* Note: palpation of insertion site should not be performed after
‘ application of antiseptic unless aseptic technique maintained
(B
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Bundle Components - continued

2. Maximal barrier precautions
« Wear cap, mask, sterile gown and sterile gloves
- Both the line inserter AND immediate assistant
« Cover patient from head to toe with sterile drape with
small opening for site of insertion

3. Chlorhexidine skin antisepsis
 Allow time to dry completely before puncturing site

4. Optimal catheter site selection
« Subclavian vein the preferred site for non-
tunneled catheters in adults

Empower nurses and others to
AL “STOP THE LINE"”
9@91).14 if any of bundle components are missing
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Bundle Components - continued

5. Daily review of central line necessity with prompt
removal of unnecessary lines
« Risk of infection increases with duration of line

- Examples of appropriate uses: receipt of TPN,
chemotherapy, extended use of antibiotics, or
hemodialysis
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To review

CDC Prevention Strategies

Core Strategies Supplemental Strategies

High levels of scientific Some scientific
evidence evidence
Demon_s’_cr_ated Variable levels of
feasibility feasibility
 Should become  Consider implementing in
standard practice addition to Core when
infections persist or rates
are high
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CLABSI Prevention Strategies

Core (ALWAYS, every time)

« Remove unnecessary central lines

 Proper insertion practices (CLIP)

- Hand hygiene

« Skin antisepsis

 Lower risk insertion sites

« Hub and access port disinfection

- Educate on central line insertion and maintenance

Supplemental

« Chlorhexidine bathing

- Antimicrobial-impregnated catheters
J& Chlorhexidine-impregnated dressings
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Considerations for Supplemental
Prevention Strategies

- Chlorhexidine bathing

« Daily bathing with 2% chlorhexidine decreased BSI rate
in ICU compared to soap and water

- Chlorhexidine dressings

 Chlorhexidine dressings have been shown to decrease
CLABSI rates in some studies, not in others

« May be an option when Core interventions have not
decreased CLABSI rates to established goals

@ '.o )
¢) CDPH

a Department of
Health



Considerations for Supplemental
Prevention Strategies

Antimicrobial catheters

« May be appropriate for

« Patient’s catheter expected to be used for >5 days
AND

« when Core strategies have not decreased CLABSI rates
to established goals

 Studies show some supporting evidence for catheters with
Minocycline-Rifampin and Chlorhexidine—Silver
Sulfadiazine for adult patients

« Platinum-Silver catheters available but less evidence to
support use
@ '.o )
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Measuring Prevention

Requires monitoring for

1.Compliance with practices known to reduce infections
(Process measures)

2.Changes in infection rates (Outcome measures)

\® é/ Gould C., Catheter-Associated Urinary Tract infection

.)CBPH (CAUTTI) Toolkit, CDC
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CLABSI Prevention Process Measures

Monitor for sustainability

 Central line insertion practices (CLIP)

- Hand hygiene

 Proportion of patients with central lines
* Duration of use

- Central line associated maintenance practices
(CLAMP)

Ensuring prevention practices are being performed is
itself a “core” prevention strategy
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Monitoring Central
Line Insertion
Practices (CLIP)

If a patient
develops a
CLABSI, assess
CLIP adherence
for his/her
central line!

entral Line Insertion Fractices erence Monitoring

Pge 1072

“required ¥ =auing

Facility 10 Ewent #:

*Patient 10 focial Secuntyd: 0 - -

Secondary 10 hdedicars #:

Patient Mame, Last: First: hdiddl e:

"Gender: OF OM 0O Cther "Oate of Bith: ___ 7 F_ (mm&ddsnand

Bhnicity (specifyl: Race (specify):

“Ewent Tye: CLIP  “Location: "Oate of Insertion: ___ /& (mmdd Annyd

"Person recording insertion practice dal@: O Inserter O Obssrwer

Central line inserter 10: _ MName, Lazt: First:

*Qecupation of inserter:
O Fellow O hdedical student O COher student O Other medical saf
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large sterile drape O Y O M Sterlegoves OY OMW CapOY ON
*Skin preparation (check all that apply) 0O Chlorhexidine gluconate O Pavidone iodine 0O A cohol
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Antimicrobial coated catheterused: Oy OH
*Central line catheter type:

O Moan-tunneled (otherthan dialys=) O PICC

O Tunneled (other than dialysis) O Umbilical
O Oialysis non-tunneled O Cther (specifyl
. 'Ceher” shoul mot specify brand rames or number of bmens; most

0 Dialysis tunneled lires can be categorized accuraelyby szlecting Fom aptions provded
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Monitoring Central Line Care and
Maintenance

Observation examples
* How long has the line been in?
* Does the RN know?
Observe technique in accessing the line
- Hand hygiene before and after? Cleanse the port?
Are dressing changes performed using sterile technique?
- Is the dressing transparent, dated, and less than 7 days
old?
* How long has the tubing been up?
- Is there documentation of daily review of line necessity?
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CLABSI Prevention Qutcome Measure

» Perform surveillance for CLABSI using NHSN
standardized definitions and methods

 Use central line days to calculate infection rates
# of CLABSI x 1000
Central line days

« Compare your CLABSI rates over time to assess
prevention progress

- Make comparisons only with similar patient populations
(e.g. same unit with same type of patients over time)
\® 'é/
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More coming in Epi/Surv presentation H

CLABSI Surveillance Definition

Patient with a central line must meet one of the following criterion

LCBI 1 LCBI 2* LcBl 3™
Patient of any age Patient of any age Patient < 1 year of age
[1 has a o has common skin o has common skin
recognized commensals cultured commensals cultured
pathogen from 2 or more blood from 2 or more blood
cultured from cultures drawn on cultures drawn on
one or more separate occasions separate occasions
blood cultures and and
and has at least one of the has at least one of the
(] Organism following signs or following signs or
cultured from symptoms symptoms:
blood is not O Fever (> 38¢°C), chills, [ Fever (>38¢C core),
related tEn or hypotension hypothermia (<36°C
infection at and core), apnea, or
another site (] Signs and symptoms bradycardia
and (+) lab results are and
* All criteria occur within 7 not related to an [J Signs and symptoms
day infection window period infection at another and (+) lab results
site are not related to an
2015 NHSN Updated Definition infection at another

NHSN Patient Safety Module: Chapter 4 Device-Associated Module: BSI



Mucosal Barrier Injury BSI

« Resulted from need or more specific BSI definition in
oncology patients

« Misclassification of BSI resulting from translocation of
intestinal organisms inflates CLABSI rates

» Pertains only to patients who are post allogeneic
hematopoietic stem cell transplant or severely
neutropenic (definitions provided in protocol)

« Review three criteria as applicable to your facility
« Table 3: MBI-LCBI Eligible Enterobacteriaceae
- Table 4: Examples Illustrating MBI-LCBI Criteria for
Neutropenia
\® 'é/
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Mucosal Barrier Injury BSI

« CLABSI reporting in NHSN now requires facilities to
indicate if MBI-LCBI or LCBI conditions are met

« Both MBI-LCBI & LCBI must be reported as part of the
NHSN Monthly reporting plan for BSI reporting

@
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CLABSI Surveillance Clarifications

- Timeframe for determining CLABSI due to common
commensals

e Blood cultures have been collected on the same or
consecutive days

Example: Blood cultures positive for common
commensal organism (e.g. S. epi) collected on Mon-Tues
meets LCBI 2; cultures collected on Mon-Wed are too far
apart

- Extensive clarifications for determining primary vs.
secondary BSI

 Provides specific scenarios to consider when determining if
a BSI is primary or secondary to another site of infection

248 and therefore not a CLABSI

O)CBPH 2015 NHSN Updated Definition
PublicHealth NHSN Patient Safety Module: Chapter 4 Device-Associated Module: BSI




CLABSI Surveillance Clarifications

« For BSI to be considered a CLABSI, a central line must

be

« In place for >2 days on the date of the event (date device
placed = day one)
AND
« Still in place on day of event -or- in place on the day prior
to the event

- The CLABSI event date is defined as the day the first
element used to meet the surveillance definition occurs
within the seven-day window period *

N A
C‘B?H %2015 NHSN Updated Definition
.) i Deparc NHSN Patient Safety Module: Chapter 4 Device-Associated Module: BSI
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CLABSI Location Attribution

- A CLABSI is attributed to the location of the patient on
the day of event

* Defined as the date that the first element used to meet
the LCBI criterion occurred *

- If the date of event for a CLABSI is the day of transfer
or discharge, or the next day, the infection is attributed
to the transferring location

OA®
o)CBPH %2015 NHSN Updated Definition
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CLABSI Cannot Re-Occur in tEe game H

Patient within a 14-Day Timeframe

- The date of the CLABSI event is considered day 1

- A new CLABSI is not reported until 14 days have
elapsed

- If a new pathogen is identified in the blood within the 14

day timeframe, it should be added to the CLABSI already
reported

- Refer to the CLABSI protocol for more details

@ ‘.o .
O)CBPH 2015 NHSN Updated Definition
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CLABSI Infection Window Period

- Defined as the 7-days during which all site-specific infection
criteria must be met

 Includes the day the first positive blood culture was
obtained, 3 calendar days before and 3 calendar days
after

@ .. P
.)CB.pH 2015 NHSN Updated Definition
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How do I apply
the CLABSI
surveillance
concepts?

Let’s look at
some
examples...
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Infection Window Period (New 2015)

Example:
3/7/15
E 3 days before | 3/8/15
b 3/9/15
o
= | First positive diagnostic test
< || In CLABSI the
= - - -
g diagnostic test is a 3/10/15
~ || positive blood culture
= |
E 3/11/15
= 3 days after | 3/12/15
3/13/15
@ '.o )
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Infection Window Period — Definitions (New 2015)

Diagnostic Test Localized Sign or Symptom for

for possible CLABSI Possible CLABSI (ONLY used with
2 blood commensals)

« Positive blood culture with a  Fever
pathogen —OR-

« 2 positive blood cultures with * Chills
common commensals - Hypotension
OO _—
| 2015 NHSN Updated definition

.)CBPH NHSN Patient Safety Module, Chapter 2

department of
Health



CLABSI Event Date

Date the first element
used to meet the
definition for the first
time.

NHSN Patient
Safety Module,
Chapter 2
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Date of Event =2
Pathogen= Staph

A e

HOSPITAL INFECTION HOSPITAL INFECTION
DAY WINDOW PERIOD DAY WINDOW PERIOD
Central Line
1 1 inserted
Blood Culture
D +Staph A 2
3 3 ) Fever 38.8C
— Blood Culture +
4 4 Staph epi
Blood Culture +
5 5 Staph epi
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
BSI-POA

ABSI-HAI
Date of Event =3

Pathogen= Staph
epi /

S S—
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Secondary BSI Attribution -1 (New 2015)

» The period in which a positive blood culture must be
collected to be considered a secondary BSI to a primary
site of infection

 Includes the 7-day infection window combined with the

14-day repeat infection timeframe, or 14-17 days
depending on the date of the event

« A positive blood culture collected outside this 14-17 date
ranged cannot be considered a secondary BSI to the
primary infection

- A primary BSI (CLABSI) cannot have a secondary BSI

@ ‘.o )
¢) CDPH | 2015 NHSN Updated Definition
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Secondary BSI Attribution — 2 (New 2015)

- A secondary BSI may be attributed to a primary site of
infection if one of the following is true:

1. The blood culture pathogen matches an organism also
cultured in the primary infection site

OR

2. A positive blood culture is an element used to meet the
primary site infection

-+ See the Secondary BSI Guide (Appendix 1) of the
CLABSI protocol for more details

@ ‘.o )
O)CBPI—I 2015 NHSN Updated Definition
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Pathogen Assignment (New 2015)

- If an additional blood pathogen is identified within the 14-
day repeat infection timeframe, it should be added to the
already reported CLABSI as a secondary pathogen

- Pathogens excluded from specific infection definitions (e.q.
yeast for UTIT and PNEU) are also excluded from being
considered secondary bloodstream infections

» Positive blood cultures of yeast or other excluded pathogens
must be attributed as either a CLABSI or as a secondary BSI
to another primary site of infection (other than UTI or PNEU)

Refer to the NHSN protocol for more details on
pathogen assignment and secondary BSI

OLO
S
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Guidelines for the Prevention of
Intravascular Catheter-Related
Infections, 2011

Maomi P. O'Grady, M.0.% Mary Alexander, .M Lillian &. Burns, M.T., M.P.H, CILCEE.
Patchen Dellinger, M.0.* Jeffery Garland, M.D., 50> Stephen 0. Heard, M.D.* Pamnela
A, Lipsett, M.D. Henry Masur, M.D.* Leonard &, Mermel, D.0,, Sch . Michele L.
Pearson, .05 ssam . Raad, .02 adrienne Randalph, M.D., h. 5c. mark E. Rupp,
W02 Sanjay Saint, W0, M.P.H.2 and the Healthcare Infection Control Practices
Advisory Committes (HIEF'AE]“.
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CDC / HICPAC Guideline 2011

HECTION CONTROLAND HOSFITAL EPIDEMIOLOGY (UL 2004, VOL S NO. 7

SHEA/ID $4 PRACTICE RECOMMEND ATION

Strategies to Prevent Central Line-Associated Bloodstream
Infections in Acute Care Hospitals:
2014 Update

Jofias Marschall MD:'* Leonard &, Memeel, DO, SM:* Moharcad Fakih, MD, MFHES!
Lynn Haduway, ME], RN, BC, CRNI Alxander Kallen, MD, MPHS Naotrd P. O'Grudy, MD7
Ann Matie Pettis, RN, BSN, CIC;* Magk E Rupp, MD:* Thorms sandosa, MD, MPHS'
Lisi L. Maragakis, MDy MPH" Detomh §. Yoloe, MD, MPH®

FURFOSE

Previowsly putlished guidelines are avalble that prmowide
coroprehan sive recorcacendations Br detecting and prvent-
ing healtheam-wesocited ingctions (HAL). The intent of this
docurcent is 1o highlght practial weormrendations i a con-
cise forroat desigmed to assist acute cae hoppitak in drogle-
Teenting and pricditizing their central ne-assodated blood-
strearninfection (CLAEST) prevention efforts. This docurcent
updates “Stategies t0 Prvent Centml Line-Assocized
Bloodstrearn Infections in Acute Cae Hospituk, ' putlished
in 2004, Thi ecpert guidance doowrcent i sponsomed by the
Scociety for He Mheae Epidercaclogy of Arcerca (SHEA) and
is the pmduct of a collaboratve effort led by SHEA, the
Infections Diseases Sodety of Arcerica IDSA), the Arcercan
Hospital Association (AHA), theAssociation for Professianaks
in Infection Controland Epiderriology (APIC), and The Joint
Cororeission, with rejor contshutios frorn EpmeEsentatives
of 3 nurnber of organizations and societies with content ex-
pertise. The list of endoming and supporting omganiztions
is presened in the inroduction to the 2014 updates®

SECTION 1! RATIONALE AND STATEMENTS
OF CONGERN

1. Fatients at rick for CLABSIE i acute cafe facalities
A Intensive cureundt (IO population: the fiskof CLABST
in ICU patent & high. Reasons for the inchde the
frequent insertion of reautiple catheters, the use of spe-
cific types ofcatheters thatarealmostexchs bely insered

in ICTT patients and associated with substantial tek (g,
artety catheters with catheter intmducers),
and the fact that catheters ame frequently plced in etcer-
gency cirouretances, Epatedly accessed each day, and
often nesded fior extended perinds of tirce
B. Non-ICU population: although the prircaty fous of
attention over the kst 2 decades has been the TCTr set-
#ing, the rrajority of CLAEST cccur in hospitl units
autside the ICU of in cutpatents **
<. Infection prevention and contml efibrt shoud inchde
othervuletble popubitions, such as patients wrehing
hernodiabss theough caf " intaoperathe ga-
tients,” and cncology ptients.
D. Besiles central venous catheters (CVGs), pesipheral ar-
tesal catheters also camry 1 cskof inkction*
IO Sutcarces associated with hopifal-aoquised CLAESIT
A, Incgeased kngth of hospital stap™®
B. Icwassd cost (the non-ndlation-adjusted atshutable
oost of CLABSIS has been found 1o vasy o $3,700
© $39,000 ger episnde" " ).
m. Independent sk fictors for CLABSI (in at kast 2 pub-
liched studiecy*
A, Factors associated with dcmased risk
1. Pmlonged hospitabiztion tefore catheeriztion
2. Prlonged duration of cathetesizmtion
3. Heawy rodcrobial colonization at the insertion site
4. Heawy rodcrobial colomization of the catheter hub
5. Intemal ugnilar cathetetization
6. Fercoml cathetedization in adults
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http://www.cdc.gov/hicpac/

Measure CLABSI Prevention SUCCESS!

Example: Our Lady of Lourdes Hospital (Binghamton, NY)

0.0 More coming in Epi/Surv presentation

28.0
26.0
24.0 - 3
22.0-
200
18.0-
16.0 4
14.0 4
12.04

10.0-
8.0 \\2
6.0-
4.0
2.0

0.0 T T T 4 =) B—
202972004 4/30/2004 6:‘30.“2004 8)‘31.“2004 10!‘31)‘2004 1243172004

1/3172004 313172004 5/31/2004 743172004 9/30/2004 113072004
honths

CL BS| rate

- [Series A]

IHI 100,000 Lives Campaign, How-to Guide

The reductions here are clearly visible over time. During the course of one year,

°.
the rate of CR-BSIs decreased three-fold.
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Questions?

For more information, please contact any
HAI Liaison Team member.

Thank you
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