Ventilator Associated Pneumoniaand
Central Line Infection Prevention Toolkit

Critical Care Secretariat

February 2012

O




Version 1.GFebruary 2012

For information regarding this toolkit contact:
Critical Care Secretariat
Phone:416-340-4800x.5577
Email:ccsadmin@uhn.ca



Table of Contents

Background 8
The Ventilator Associated Purmonia and Central Line Infection Prevention Toolkit 9
Provincial Case Definitions 17
VAP Prevention 21
CLI Prevention 25
Vascular Access 30
Antimicrobial Stewardship 30
Appendix A: Change Concepts Template 35
Appendix B: Barrierand Solutions to Best Practice Uptake 37
Appendix C: ICU Daily Goals Checklist and Plan of Care 38
Appendix D: VAP and CLI Data Entry Process into CCIS 39
Appendix ERate CalculationsVAP and CLI 40
Appendix F: Using Statistical Process Control to Review Infection Data 41
Appendix G: Communication Tool for Surveillance and Improvement Practices 46
Appendix H: The Audit Process 48
Appendix I: VAP Surveillance Data Form 49
Appendix J: Needs Assessment and Survey of Current ICU Practices 50
Appendix K: Literature Review Process for Best Practice Recommendations 51
Appendix L: Mouth Care Protocol 52
Appendix M: Example of an Antimicrobial Stewardship Program in Ontario 54
References Related to Background 55
References Related to Quality 55
References Related to Surveillance and Audit 56

References Related to Best Practices

56



Ventilator Associateé Pnaumonia and
Central Line Infection Prevention Toolkit

Disclaimer: The contents of this toolkit may change over time. Clinicians siseyjledgment for

individual patient encounters. CCBPSC an(tiieal Care Secretariaiill not be making absolute
recommendations on a standardized bundle but will strongly recommend practices for which there is
substantial evidence in the literatur€o inform about the most recent evidence, this toolkit will be
periodically updated as additional information becomes available.
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Executive Summary

Ventilator Associated Pneumonia (VAP) and Central Line Infections (CLI) are the most common Hospital
Acquired Infections (HAI) in the critical care environment. These infections are assodtatbigh

levels of morbidity andnortality as well as increased costs d@d) length of stay. As suctational and
internationalcampaigns havécused ortargetedreductions of VAP and CLI ratesOntario,hospitals

are required to report their rates of VAP and CLI as pafieinitiative to promote transparency arno
improve patient safety.

ReducingVAPand CLI ratesequires an organized process thatonsistentwith best evidencebased
practicesandwhichmeets local and organizational needBhus this toolkit was developed to support
hospitals in their goal of reating VAP and CLI atwdprovide them with an opportunity to revisit best
practice in surveillance, prevention and improvement implementation. The taalaiprovides local
examples okuccessful tools and strategies that could hgliide healthcare prdders with their VAP

and CLI improvement initiativeli.is intended for use bfrontline healthcareproviders, Unit Managers,
Nursing Administration and Medical Directors as well as Quality Improvement Teams who are directly or
indirectly involved in theare of critical care patients.

The toolkit was developed around four guidimgncipleswhich also define the vision and scope for the
document, including:

9 Quality: This section aims talign VAP and CLI improvement work with broader quality
improvemert initiatives in individual hospitals and across the province. It laiigllightsprocess
andimplementation challengefaced by healthcare professionals throughout their
improvement journeysand providegools, strategies and references whicén help articipate
and mitigate against these challenges

1 Surveillance and AudifThis section pvides a summary of the Provincial Infectious Diseases
| ROAA2NE /2YYAOGGSSQa o0tL5! /0 NBO2YYSYRSR aiGSL
infections and how theyra applied in VAP and CLI improvement wdrols and references
relevant to each recommended step includingyincial case definitions, rate formuledata
entry processnto CClSsample surveillance data forngata analysis methodsommunication
tools, andaudit toolsare also provided to help facilitatenprovements in surveillance practices.

9 Best PracticesThis section summarizes the overall strategyeafucinginfections ina critical
care settingand provides evidence based recommendationsereralprevention practices for
VAPandCLI in a table format. Tools and references for additional prevention strategies
including those related to vascular access and antimicrobial stewardship are also provided.

9 Services and Tool3his section descrilssservices that critical care units may utilize in their VAP
and CLI improvement work. In addition, specific local tools that may be utilized or adapted to
meet individual organizational needs are provided in this section.

It is hoped that this toolkit nobnly serves as an information resource for VAP and CLI improvement
work but that it alsccultivates a culture of ongoing accountability and performance improveragnt
well asencourages healthcare providerseémployand sharannovative approaches to amve qualiy
benchmarksn critical care services
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Background

C2ftf26Ay3 hyil NkAQeRespiraiby SySdroma (SARSY, tBediNtty of Health and
LongTerm Care (MOHL) asked a gtp of system leaders to conduct a comprehensive review of the

LINE Ay OSQa ONARGAOFE OFNB aSNBAOS&a® ¢KAa LINREOSaa O
{GSSNAY3 /2YYAGGHSSQa CAyYl f ww.SdalthNdv.onkca/critwdich® K HAanp 0
whichsets outad f dzS LINA Yy F2NJ GKS (NI YyAF2NNECHAARY 2 2 T K G NBAL

thlrty-three recommendations put forward an approach for |mprovthg performanceof the
LINE Ay OSQa ONRGAOLFE OFNB adeaiasSy

Acting on this report, in January 20086, ahl| [ ¢/ X | yy 2 dzy OS Rirategy,iabeMda 2 Q& / N.
fold strategy to improve access, quality and system integration (see figuféd strategy has expanded

overtime to incorporate programselatedto critical careincluding neurosurgery, trauma and burns,

transplant,and chronic ventilation.

CAIdzZNBE MP® hydlNR2Qa / NRGAOLKE [/ FNB {GN)rGS3e

Ethical Issue HHR Surge
of Access Investments| | Planning &
Capacity

Response
Team

Improve Access | Improve Quality Work as a

System

As a further evolution athe recommendation$y the Ontario Qitical Care Steering Committete
Perfomance Improvement Collaborati1C)vas establisheda support work related to Quality
Improvement(Ql)and Performance Improvement (Pinitiatives in critical careThere argour main
projects under the umbrella ahe PIC:1) development of critical care balanced scorecard as a system
measurement and performance tool, 2) provision of educatammferences and workshops related to

QI and Pl ithe critical care environment, 3lentification and spread of literature basexh best

practices and local leading practices to support critical care teamheinQl and Pl planningnd,

4) provision of tools and training programs to critical care service providers inclagipeprt of the
Provingal Patient Safety Indicators


http://www.health.gov.on.ca/criticalcare
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Moving Towards Best Practices

In May 2008the MOHLT@nnounced the Prowcial Patient Safety Initiatiwehich evolved to include
public reporting requirements onine patient safety indicatorsThe aim of this inititive isto provide
valuable data on wkh to base effective benchmarks abést practices and foster patient safety
improvements across the province's health care systavailable at:

http://www. health.gov.on.ca/patient_safety/ Two of thenineindicators are related to the critical care
environment, namelWwAPandCLlI

Generally, VAP is an infection thatcurs in patients requiring, intermittently or continuously,

mechanical ventilation throgh a tracheostomy or endotracheal tube for more than 48 houAP

incidences are significantly associated with prolonged duration of mechanical ventilation, ICU stay and
hospitalization, and increasedsource utilizatior{Muscedere et al, 2008). In adidih, it has been

estimated in the literature using Canadian data that physician expenses incurred as a direct result of this
infection are approximately $11,450 per patient (Muscedere et al, 2@8)is an infection that spreads

from a central venous Iato the bloodstream and is associated with the insertion or maintenance of the
central line Attributable mortality fromCLI is estimated betweet®oto 18% (Pittett, 1994)and this

infection has been found to increase ICU length of stagdproximately7 days (Soufir, 199%s well as
incurdirect costgfor hospitalsranging from$34,508 to $56,00QU.S. dataper infection(CDC, 2002).

Due to the morbidity, mortality and increased coatsociated with thesafections, targeted reduction

campaigns havbeen part of patient safety collaborative efforts for many years, both natiottalbugh

Safer Healthcare NowW8HN), currently operated and owned by the Canadian Patient Safety Institute

(CPSJand internationally as part of the 100 Lives Campaigoromoted through the Institute for

Health Care Improvement (IHI) in the USA, #redNational Health Service (NHB8Ythe UKInline with
recommendations fromheh y G NA 2 / NAGAOIF € / I NB {andSkéeping@ith/ 2 YY A G U
otherjurisdicte yaX ahl [ ¢/ Qa [/ NJoimedalCtitical CaBes{P&aQidelSiedridgh I {
Committee (CCBPSC) in January 2009. This group was tasked with gathleuitdjngprocesses and

tools that could help stakeholders respond to and implement best prestivith an initial focus on VAP

and CLI

The Ventilator Associated Pneumonia and Centraine Infection PreventionToolkit

This toolkit was developed tsummarizebest practice recommendations ampdovidelocalexamplesof

successfulools and strategisthat couldhelpguideh y' G I NRA 2 Q& K S I vithi the® VARBNd LINE O A RS
CLliimprovement initiativeslt isintended for use byrontline healthcareproviders, Unit Managers,

Nursing Admiistration and Medical Directorsho are directly or indirectlynvolved with patient caren

a critical care environmenfdditionally the hospital Quality Improvement Teams who are involved in

VAP and CLI initiatives in the critical care environment may find this toolkit helpful.

The polkit was developed arouniur guiding principlesvhichwere identified by the CCBPSC as critical
elements to include in the toolkit. These principfgsvide a vision for the document, guide the CCBPSC
to define the scope of this toolkit ansltline the framework forthe toolkit (seeTable 1).


http://www.health.gov.on.ca/patient_safety/
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Table 1Guiding Principles for Toolkit Development

Principle 1

Quality: The primary gal with measuring VAP and CLI is to improve patient safedyquality
at a hospital level

Principle 2

Surveillanceand Audit The VAP and CLI datalMaé usedo drive changes in critical care units
across Ontarigitesandwill focus surveillance practices in units that report into CCIS. Howe
it is recommended that hospitals follgratients withpneumonia and central line activities ang
infectionsthroughout theorganization especially those coming into and out of critical care
units.

Principle 3

Best PracticesThe CCBPSC and the MOHLTC will compile, sort and provide information g
available/tested best practiceend benchmarkfrom the literaure but will not make absolute
recommendations on a standardized bundiespitalswill settheir owntargets for
improvementinitiatives

Principle 4

Services and Toal$ndividual hospitals are responsible for assessing best practices related
VAP ad CLI prevention. Nevertheletise Critical Care Secretariaill provide a number of
services and tools to help hospitals in their improvement work

10
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A Focus on Quality

Quality was selected as the first prijple because it is the primary driver of not only system solutions but also
foundation for organizations to continuously improve and provide the best care for patients first and every
| SyO0Ssz //.t{/ Qa NBO2YYSyRI (ihadwl achiéviliBis objecivE. R & 2

Quialityis comprised obutcomes processesand balancing measuresdis consideredhe primary

driver in system solutions to challenges in healthcérelune 2010, the Ontario government passed the
Excellent Care fakll Act(ECFAA)This legislatiomlefines qualityasdaccessible, appropriate, effective,
efficient, equitable, integrated, patient centered, population health focused, and $BfeFAA, 20).0

The EEAA legislationhas resulted in a number of accountatiéls and support initiatives around quality,
including aQuality Improvement Plan Guidance Docum(@ntilable at:
http://www.health.gov.on.ca/en/ms/ecfa/pro/up@tes/qualityimprov/qip _guide.pdf This document
NBEO2YYSYR&a GKFG !t YR /[L NXrGdSa o0S Ay@smpmRSR |
of the ECFAA accountabilities, hospitals are required to submit and publicly post their quality
improvement plansDifferent hospitals will have different prioritiefepending on their VAP and CLI
ratesand it is not required that all hospitals include reducing VAP and CLI rates as part of their targets.
Critical care teams are encouraged to understaral glgnificance of VAP and CLI rates given their
patient populations, what quality improvement tools and techniques are used in their organization and
how their quality initiatives are integrated into the hospital plans.

Q)¢

With increased focus on quality Iealthcare services and associated accountabilities, critical care units
need to haven placestructured processes for planning and executing a continuous flow of
improvements to be able to provide health care that meets or exceeds expectatensrtheess,

there are several challenges inherent in implementing QI initiatives, including:

1 AchievingOngoing and Sustainable Improvemeint the Organization: To foster ongoing
improvement, healthcare organizatioase encouraged to adog combination of tp-down
and bottom up approacts A top-down approach involves setting mmrate objectives, having
aninformed leadership team, developing plans and policies,gaivig approval processes,
rolling out plans to units and programbaving in place resourcdar staffand physician
educationaround QJas well as Senior Managemeambviding advocacior QI in the
organization The bottomup approachwhich is key to establishing a sustainable culture
involves staff engagement through involving infgpfessonal teams in generating ideas for
improvement, employing effective communication strategies, and providing the healthcare
team with the information they need tinow to understand the issue and make chang#sl
tested approaches to spread and sustaifiai i @ OFy 68 F2dzyR G Ay LI LQ
Howii 2 DdAzZA RSY {dzadlaylloAftAde FyR {LINBIRE
http://www.ihi.org/knowledge/Pages/Tools/HowtoGuideSustainability Sptespx For
additional information on frontline engagement strategies, refer to the guidance document
published by IHI entitledTransforming Care at the Bedside HmwGuide: Engaging Frohine
{GFFF AY LyYyy20FGA2Yy avaigbRaty dzF ft AG@ LYLINROGSYSyice
http://www.ihi.org/knowledge/Pages/Tools/ TCABHowToGuideEngagingStaff.Asiaitionally,
to learn more about physician engagement strategies, reféenéovhite papea published byHI
entitedadt KEAAOALY 9y 3l ISYS viilablegt: vdz- t Ade FyR { I FShz¢
http://www.ihi.org/knowledge/Pages/IHIWhitePapers/default.aspx

12
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1 Ease of Implementationtmprovement initiatives are not always easyitoplement. Therefore
it is important forunitsto identify and prioritize initiatives that will result the most visible
improvementin outcomes Change concepts are helpful in establishing priorities ameigting
ideas that lead to improvementCombining these change concepts with knowledge about
specific subjectsan help generate ideas for testichange An example of change concepts
related to Sepsis treatmert provided inAppendix A This tool catve adaptedto help critical
care units prioritize improvement initiativeslated toVAP and CLUn addition to change

O2y OSLJiazr W2Ky Y20GSNNa OKFIy3S Y2RSt KAIKEAIAKI

dzy A i Q& OKI y3IS A Y LXsHI8aynhs, RODATRege intlade:o S 8 dz00S &

1. Establishing a sense of urgencyidgntifying potential challenges, and developing
alternative solutions, examining opportunities for improvemaeanid providing
convincing evidence for your argument.

2. Creating a guidingoalitionby identifyingthe true leaders in your organization, asking
for commitments from key leaderand ensuring the coalition includes representatives
from diverse departments and disciplines in your hospital.

3. Developing a vision and stratefy clealy communicating what yoaretrying to
achieve and providing directives as necessary.

4. Communicating the change visibg frequently speaking about the change vision,
openly and honestly address peoples' concerns, and leading by example.

5.  Empowering emplaoges for broaebased actiorby removing barriers to change,
changing systems or structures that undermine thsion, and encouraging ritkking
and nontraditional ideas, activities, and actions in your unit.

6. Generating shorterm winsby establishingisble performance targets in additicio
long-term goals and rewarding individuals who contribute to these wins.

7. Consolidating gains and producing more chabgencouraging persistence, ongoing
change, and progress reporting as well as highlighting acthiend future milestones.

8. Anchoring new approaches in the culturg linking the connections between the new
OSKI@A2NR FyR @2dzNJ dzy A i Qa &dz00Saao
For more indepth information about change management principles refer to the article by

John Adams (2003) or totter International website (available at:
http://www.Kotterinternational.com/kotterprinciples/changesteps

1 Knowledgeto-Action (KTA)Gap: Research support for care practicis available but those
practices are noalwaysreadily adopted by healthcare professionatgppendixB providesa
summaryof barriersand recommended solutionglated tobest practice utakein healthcare
organizations

1 Numerous Improvement Tools Avaible: Healthcare professionals are often left with the

guestion dWhat type of improvement methodology is right for success in my organization or
unit?¢ The answer to this question depends on the knowledge and comfort level of those who

are participatingn the improvement work with the methodologiasnder consideration Table
2 provides a brief summary of improvemeritategiescommonly used in healthcamettings

Whilethe/ / . t {/ O2YYAGGSS R2Sa y2i SyR2NBAS 2y$

Improvement Plan Guidance DocumeddS O 2 Y Y S yMpdel far Impr@/ament developed
by Associates for Process ImprovemésdeTable 2.

13
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Improvement
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Description

.QFebruary 2012

Reference

LI'LQa a2|9f Improvementpocess driven by three fundamental questions: Institute for Healthcare
Improvement 1. What are we trying to accomplish? Improvement:
2. How will we know that a change is an improvement? http://www.ihi.org/knowl
3. What changes can we make that will result in an improvement? edge/Pages/Howtolmpro
' The model can be used for the ongoing improvement of almostréamgtand it contains | ve/default.aspx
the following four continuous steps: Plan, Do, Study and Act.
1. Plan- Develop a plan for improving quality at a procksel
2. Do- Execute the plan, first on a small scale basis
3. Study- Evaluate feedback to confirm or to adjust themla
4. Act- Make the plan permanent or study the adjustments
LEAN 1  Strategy focusedn improving processes, reducing waste, synchronizing work flows,| http://www.lean.org/
managing variability in production flows
1 Key elements are quality, staff and physician engagement, willingness to change, a
effective communication.
1 Involves distinguishing value éed steps (activities that benefit patients) from non
valueadded steps, and eliminating waste so that ultimately every step adds value tq
process.
Six Sigma 1 Used in healthcare on a limitedabis. Martin W.F, Quality
f  Evaluates whether a process can be performed error free, where error is defined as| Models: Selecting the
anything that results in patient (customer) dissatisfaction. Best Model to Deliver
1 Usually follows th@efineMeasureAnalyzelmprove Control DMAIC) stepto problem | Results. (2007). Availablg
solving: at:
1. Definethe problem and scope of the work of the project team using hypothesis http://www.ilr.cornell.ed
statement u/laborPrograms/events/
2. Measurethe current process or performance upload/QualityModels
3. Analyzethe current performance to isolate the problem using quantitative and Selectinethe-Best
qualitative analysis Model.pdf
4. Improvethe problem by targeting its @ cause
5. Controlthe improved process or product performance to ensure the target(s) are me
Collaboratives T «[ SENYyAY3I 068 R2AYyIE | LILINRdisdphharyiidproverhedl. 2 | Canadian Patient Safety
teams paticipate in a series of faem®-face learning sessions and action periods. Institute ¢ Safer
Between learning sessions, ideas are tested locally. Successful changes are adoptq Healthcare Now!:
the cycle is repeated untihe overall improvement goal is reached. http://www.saferhealthca
1  Create workshops and pvigle opportunities for faceto-face contact. renow.ca/EN/Pages/defa
1 Provide passive opportunities, such as email, forums and group discussionsittoimg | ult.aspx
newly established relationships.
1 Provide training in knowledge translation. For other innovative

collaboratives visit:

http://www.ihi.org/

Table 2 ImprovemenStrategies

14


http://www.ihi.org/knowledge/Pages/HowtoImprove/default.aspx
http://www.ihi.org/knowledge/Pages/HowtoImprove/default.aspx
http://www.ihi.org/knowledge/Pages/HowtoImprove/default.aspx
http://www.lean.org/
http://www.ilr.cornell.edu/laborPrograms/events/upload/Quality-Models-Selecting-the-Best-Model.pdf
http://www.ilr.cornell.edu/laborPrograms/events/upload/Quality-Models-Selecting-the-Best-Model.pdf
http://www.ilr.cornell.edu/laborPrograms/events/upload/Quality-Models-Selecting-the-Best-Model.pdf
http://www.ilr.cornell.edu/laborPrograms/events/upload/Quality-Models-Selecting-the-Best-Model.pdf
http://www.ilr.cornell.edu/laborPrograms/events/upload/Quality-Models-Selecting-the-Best-Model.pdf
http://www.saferhealthcarenow.ca/EN/Pages/default.aspx
http://www.saferhealthcarenow.ca/EN/Pages/default.aspx
http://www.saferhealthcarenow.ca/EN/Pages/default.aspx
http://www.ihi.org/

Version 1.GFebruary 2012
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VAP and CLISurveillance and Audit

Surveillance and audit were selected as the second primeitiies toolkitbecause these practices
highlightbehaviors that contribute to infectious disease outbreak and spread. Surveillancedind 3
practices should be part of any successful infection prevention program and as such are empha:s
this toolkit to help critical care professionals minimize the risk of VAP and CLI incidence in theil

Surveillance is the systematiad ongoing datacollection, collation ad analysis with timely
communicationof information to those who require it in order to take action. The actions usually
relate to improvements in prevention or control of tikendition(PIDAC, 2008).

In 2008,PIDACeleasd theBest Practices for Surveillance of Health @@wsociated Infections in

Patient and Resident Populatiofsvailable at:
http://www.health.gov.on.ca/patient_safety/pro/cdad/toolkit_ricn/rep_pidac_hai_best prac.jpdih

this document, PIDAC outlines the general steps required to establish a surveillance program that can be
followed by healthcare enti¢s, includingCUs A summary of PIDAC reomendations and howhey
couldapplyto VAP and CLI Surveillanceiitical caresettings is provided inable 3below:

Table3: PIDAC Recommended Steps in Surveillance of Healthcare Associated Infectidpplaation
to VAP and CLI in Critical Car#iBgs

PIDAC Step | Recommended Actions
Assess the population tg 1 Inthe context of VAP, patients musé¢ invasivelywentilated for 48 hours
be surveyed before the diagnosis 0f AR This is in order to exclude pneumonias present

the time of mechanical \rilation initiation. In order to report unit
attributable rates only infections thatare documented after Day 2 of
admissiorto your critical care unit should be included.

1 Inthe context of CLpatients must have had eentral line in place before the
diagnosis of the infectiorin order to report unit attributable rategonly
infections thatare documened after Day 2 of admissioto your critical care
unit should be included.

1 For the context of this toolkit@here to and report into CCIS using proahci
case definitions for VAP ar@tl | §eebelow).

Select the outcome(s) 9 Data sets assisting in the selection of infections for monitocmgdinclude

for surveillance ratesof the specified infectionFor additional data sets to serve as outcome
measuredor your surveillance, refer to PIDAC (2008).

Establish case definition 1 Inthe context of VAP and CLI, use provintaale definitiongseebelow).

for infection

Collect the surveillance 1 Enter data into CCIS ardaily basigsee Adpendix Dior example) See also

data Appendixl for a locally developed VAP surveillance data form uiag

provincialdefinition of VAP and SHN Interventions.
1 Use the 7 days post discharge time or the 2 weeks prior to public reportin
deadlines to correct errors.

Calcula¢ and analyze 1 Review your unit specific VAP and CLI rates released viritieal Care

surveillance rates Information System (CCIS) QuartdRigports Datais verified through an
established review procegfor information on how rates are calculated fee
to Appendix E

1 Use control charts (see Appendixo look at trends and special cause
variation and mvestigateaccordingly.

16
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PIDAC Step | Recommended Actions
Interpret Hospital T ! YRSNEGI YR @& andahhreltyishiriomatioMitt ydur key
Acquired Infection rates stakehotlers.

1 wSO@OASH @ dneidisedzyifetiethare are realifferences in
comparison to past datéseeAppendixG foradditional instructions omow to
interpret@ 2 dzNJ dzy)A G Qa NI (S a

Communicate and use 1 Settagets and benchmarks for your future rates and use these to improvg
surveillance information practice.
to improve practice 1 Use the tools provided iAppendixGto enhance communication pertaining

to VAP and CLlI in your ICU.
1 Usethis toolkitand other successful communication methods that have
workedwell in the pasto improvepractice

Evaluate the surveillancq This toolkit recommendsato options for evaluating your surveillance system:

system 1) Audit outlined in ApendixH.

2) Usinga 2 RSt T2 NJ LPanDESwudACS(FOBR){Available at:
http://www.ihi.org/knowledge/Pages/Howtolmprove/default.aspxf your
unit decides to use this method of evaluation, it is important that you cour
correct and act on your findingsimediately.

Provincial Case Definitions

Thissectiondescribes VAP and CLI as defined in tiitec@l Care Information System These are the
provincial definitionsised forthe reportingof VAP and CLI and could be used to develop an audit
checklist as art of the VAP and CLI surveillagprecessn your wnit. In auditing your infectiomates, a

A0FNIAYI LRAYG Ay &2dz2NJ dzy A G 6 2idaif RAP@rfdl Clill B cohsistan® & &

with the definitions described belovit should be notedhowever, thatthere may be a difference
between what is picked up by the reporting definition and what is seen at the bedside clinibaty
may be treated as VARPlease refer to Appendix E for VAP and CLI rate calculations.

VAPDefinition

In a patent who has been invasively mechanically ventilated for greater than 48 hours, tiagdostic criteria
for ventilator-associated pneumoniare as follows:
New, worsening or persistent infiltrate consolidation or cavitation on CXR compatible with pneuamatieof:
9 2KAGS . t22R [/ Sffta x munnn 2NJf nXZnnn
1 Temperature greater than 38 degrees Celsius or less than 36 degrees Celsius with no other recog
cause
And both of the following:
1 New onset of purulent sputum, or change in character of sputum, @e#se in respiratory secretions ¢
increase in suctioning requirements
1 Worsening gas exchange (e.g., increasing oxygen requirements, worsening PaO2/FiO2 ratio, incr
minute ventilation)

AND
1 The patient is being treated with antibiotics feertilator-associated pneumonia

17
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CLI Definition

Include only ICU patients

ABlood Steam Infectio(BSI) is considered to be associated with a central line if the line was in place during
48-hour period before the development of the BSI. If tirad interval between the onset of infection and devic
use is greater than 48 hours, there should be compelling evidence that the infection is related to the centrg

LaboratoryConfirmed Bloodstream Infection must meet at least one of the followiogteria:

1

Criterion 1: Patient has a central line and has a recognized pathoge&émhylococcus aureys
ErterococcuspeciesEscherichia colKlebsiellespeciesFnterobacter sppPseudanonasspecies
Candidaspecies cultured from one or more bloadltures, and the pathogen cultured from the blood i
not related to an infection or pathology from another site.

Criterion 2: Patient has at least one of the following signs or symptoms: fever (100.4 Fahrenheit [3
degrees Celsius])), chills, or hyposan, and signs and symptoms athéseare not related to an
infection at another site, and at least one of the following:

In association with a central line:

A common skin contaminant [e.@Corynebacteriunsp. (formerly diphtheroidsBacillussp.,
Propionibacteriumsp., coagulaseegative staphylococci, or micrococci] isolated from two or more bl
cultures drawn separately (at least one from a venipuncture).

A common skin contaminant [e.Gorynebacteriunsp. (formerly diphtheroidsBacillussp.,
Propionibacteriunsp., coagulaseegative staphylococci, or micrococci] is cultured from at least one
blood culture(from the line or a venipuncturdjom a patient with an intravascular line, and the
physician institutes appropriate antimicrobial therapy.

Positive antigen test on blood (e.#, influenzae, S. pneumoniae, N. meningitidisGroup B
streptococcup

Note: Blood cultures should be drawn ipatient develops any otie following: hypothermia or hyperthermia,
increase or decrease in whitdood cellcount, hypotension.

* These apphonly if they are unexplained or there is no other source for these findings.
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Version 1.GFebruary 2012

Best Practices: Update s on VAP and CLI Prevention

Evidence baselgealthcareis the cmscientious, explicit, and judicious use of current best evidence
decision making about the care of individual patients. The practice of evidence based medicine
integrating individual clinical expertise with the best available external clinigidrae from systematia
research. ThECBPSEcognizing that many aspects of infection prevention practices are still
undergoing debate, sought to clarify infection prevention practices thatugrpasted by rigorous
scientific evidence and result in impeal VAP and CLI outcomes.

Best practicegertaining to VAP and Carle summarizedn this section tchelp criticalcare healthcare
professionalsachieve quality infection preventioaind control practicesTable 5 belowdefinesthe
recommendation categoriesused in thesubsequentables of VAPand CLprevention

recommendationsin additionto these tables, a needs assessment survey of current ICU VAP and CLI
prevention practice®asbeen provided in ppendixJso that uniscan track imprgementinitiatives
andfocus on areathat require further attention.

Tableb5. RecommendatiorCategoriesaind Interpretation

Recommendation Level ‘ Interpretation

Strong Recommendation This prevention activity has enough evidence to support it as a st
consideration for your unit. The CCBPSC wouldhgtyorecommend
that thisbelLJF NIi 2F &2dzNJ S YQa LINBO

Special Circumstance Prevention is associated with a particular subgroup or situation.

Recommendation Particular attention should be paid if subgroupsatientsor the
described clinial situation is encountered in your patient
populations.

Consideration Evidence is not strong enough for a strong recommendation but n

be considered as an option, especially if your prevention practice
AyOf dzRS& Fff GKS ol adtdediningy R @
No Recommendation There is not enough evidence at this time to make a recommendd
or there is evidence of harm rather than bergér there is
inconclusive evidence in the literature.
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Recommendations for pventing VAP are summarizedTiable6. These recommendations have built on
the updatedguidelines releaselly Muscedere et al. (2008) in which the authors used MEDLINE,
EMBASE, CINAHL, and the Cochrane Database of Systematic Reviews and Registelienf Toaisdo
look for all relevant randomized, controlled trials and systematic reviews on VAP in @eeltdpendix

K for additional information on thétérature review procesgs

Table6. VAP Prevention Recommendations

Prevention Practice

Suctioning System

JosedEndotracheal

CCBPSRecommendation

(references)
StrongRecommendation
(38,78, 49)

CCBPSC Conclusions

Strong recommendation fahe use of

closedendotracheal suctioning systems.

Additional Information to Consider

Daily Trials of
Spontaneous
Breathing/Weaning
Protocols

Strong Recommendation

(40, 44 48, 55, 62, 72, 82,
88)

Daily trials of gontaneous
breathing/weaning potocolsare strongly
recommended as a best practice in
general. Reduction of time on a ventilatq
reduces tne at rik of VAP. Spontaneoug
breathing tials/weaning protocols form
part of a focused assessment of the
respiratory system and are helpful at
reducing time to successful
discontinuation of ventilatory support.

Endotracheal Tubes
with Sulglottic
Secretion Draiage
(SSD)

Strong Recommendation

(32, 33,52, 56, 57, 59, 63,
73,79, 90, 91)

Thirteen studieshave found that VAP
occurred significantly less frequently wit
endotracheal tubes incorporating SSD
than those without SSD. Endotracheal
tubes with SSD shoulek utilized in
patients who are expected to remain
invasively ventilated long enough to put
them at risk for VAP.

It is sometims a challenge to predict
ventilation duration

Frequency of Change of]
Airway Himidification

Strong Recommendation
(68, 69)

Changes of heat and moisture exchange|
with each patient, every-8 days and as
clinically indicatd.

Although manufacturers may
recommend more frequent changes,
those recommendations are not
necessarily based on clinical evideng

Frequency of @ange of
Endotracheal Suctioning
System

StrongRecommendation
(68, 69)

Closed endotracheal suctioning system
shouldbe changed for each patieand
as clinically indicated

Frequency of Ventilator
Circuit anges

Strong Recommendation
(46)

New circuits for eachatient, and
changes if the circuits become soiled or
damaged, but no schedied ventilator
circuit changes.

Non-Invasive
Ventilation (NIV)

Strong Recommendation

(40,44, 48,50, 55, 62, 72,
82, 88)

Use NIV as a Best Practice in Gené&isé
NIV when possib to reduce requirement
for invasive mechanical ventilation
However, there is no direct linkage to VA
prevention with the exception of less
time on the ventilator reduces exposure
time.

NIV should be considered in
appropriate patients as suggested by
current NIV guidelines to prevent ET
intubation and reintubation.
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CCBPSRecommendation

(references)
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CCBPSC Conclusions

Additional Information to Consider

Oral Carewith Strong Recommendation | Structured oral care using chlorhexidine| There are no recommendations
Chlorhexidine solution should be carried out routinel detailing the frequency, concentrati
° (30, 31, 35, 37, 41, 65, 70 0?1 medanially ventilated oatients ’ and otgocols foi1 oral zé\re regimen °
71, 74, 80, 86) y P ' d gimen.
Clear guidelines of oral care with SeeAppendixL for a spedic checklist
monitoring and education should be related to mouth care assessment ari
utilized for nursing care. documentation.
Oral route of Strong Recommendation | Orotracheal route of intubation should bg

Endotrachealmtubation

(68, 69)

used when intubation is necessaagd
there are no contrandications to theoral
route of intubation.

Positive End Expiratory

Strong Recommendation

Low levels oPEERompared to ndPEEP

Low PEEP levdiave other benefits

Pressure(PEEP) (60) in nonhypoxemic patients reduces VAP| (e.g., reduction of atelectasis) and ar
incidence. well tolerated and physiologic. Thus,
. PEEP of at least 5 cm ofCHshould be
Decreased ratesra most prominent for used for all intubated patients.
early-onset VAP.
Semirecumbent Strong Recommendation | Best evidence supports the head of the | Although some of the literature
Positioning bed to be elevated to 45vhere possible. [ recommends 30orgreater, the best

(28, 43,45,67,73,81,83, 84
85)

evidence is fod5°.

Silver Coated
Endotracheal Tubes

Special Circumstance
Recommendation

(53, 54)

One trial demonstrated effectiveness but
unclear as to their role in general
populations.

Could be considered in populations who
are at high risk or where there is a very
high incidence of VAP orhw may be at
very high risk from VAP such as immun
compromised gtients. Unknown if they
are more effective than tubes with
Subglottic Secretion Drainage$§ and
they are more expenge.

If your unit is doing everything else and
rates are still high, consider the option.

Cost of tubes may be prohibitive if
used routnely.

It is important to be able to
understand and identify high risk
populations.
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CCBPSRecommendation

(references)
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CCBPSC Conclusions

Additional Information to Consider

Small Bowel Feeding vs

Gastric

Special Circumstance

Recommendation

(36, 47)

In units where obtaining small bowel

access is feasible, the routine usesofall
bowel feedingss recommended

In units where obtaining access involves
more logistical difficulties, small bowel
feedings should be considered for
patients at high risk for intolerance to EN
(on inotropes, continuous infusion of
sedatives, paralytiagents, or patients
with high nasogastric drainage) or at hig
risk for regurgitation and aspiration
(nursed in supine position).

In units where obtaining small bowel
access is not feasible (no access to
fluoroscopy or endoscopy and blind
techniquesarenot reliable), small bowel
feedings should be considered for those
select patients who repeatedly
demonstrate high gastric residual
volumes and are not toleratmadequate
amounts of enteral nutritiordelivered
into the stomach.

Prophylactic Instillatio
of Saline

Consideration
(34)

Saline instillation prior to all tracheal
suctioning of intubated patientaas
demonstrated toreduceVAP in one trial
andshould be consideredas it is low cost
and relatively benign.

Good health care provider hygiene
should also be practiced (including
proper hand washing and use of
gloves when manipulating airways
and handling respiratory secretions).

Bacterial filters

No Recommendation

Good health care provider hygiene shou
also be practiced (includes proper hand
washng and use of gloves when
manipulating airways and handling
respiratory secretions).

Probiotics

No Recommendation

Meta-analysis of 5 RCTs found that

probiotics decreased VAP incidence,
though the studies reviewed were based
on small sample 5, thus CBPSC is not
making recommendations on this practiq
at this time.

In these studies no adversdfects
associated with probiotic
administrationwere found
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(references)
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CCBPSC Conclusions

Additional Information to Consider

Prone Positioning

No Recommendation

Prone positioning waassociated with a

reduced risk of VAP intBals butwasnot
associated with a decrease in ventilator
days ICUlength of stayor mortality.
Improved oxygenation may be a
beneficial effecof prone positioning

Semirecumkent positioning at 43should
be considered before resorting to prone
positioningfor the prevention of VAP.

Given associated difficulties (i.e. labor
intensive, potential danger to patients)
and conflicting evidence for VAP
prevention, there is no rolér prone
positioning in VAP prevention.

Prone positioning may be used to

treat patients with severe hypoxemia|
with threshold of PagiFiO, = 140
mmHg

6 trials have shown increased risk of
pressure ulcers with prone
positioning.

Rotational Beds

No Recommendation

There is insufficient evidence addressing
the patient populaton that would benefit
most from kinetic therapy; in addition
there is a lack of evidence on effective
rotation parameters.

Kinetic therapy is also not associated
with reduction in mortality, duration
of mechanical ventilation or length of
stay.

Systemat¢ Search for
Maxillary Snusitis

No Recommendation

Although a systematic search for
maxillary sinusitis in patientsho are
intubated by the nasotracheal route may
decrease the incidence of VAP, no
evidence supports this practice in patien
who are intubaded by the orotracheal
route.

Timing of tracheostomy

No Recommendation

Based orturrent evidenceCCSBSC
concludes that there is no difference in
the incidence of VAP between early and
late tracheostomy.

Type ofAirway
Humidification

No Recommendation

There is no difference in the incidence o
VAP between patients whose airways af
humidified using a heat and moisture
exchanger and those whose airways arg
humidified using a heated humidifier

Type of Cuff on
Endotracheal Tubes

No Recommendation

There is hconclusive evidencas to the
besttype of cuffthat should be utilized
for the preventionof VAR

No RCT levef evidence in human
beings at this time.
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CLI Prevention

Recommendations for preventir@Llare summarized in ifable7. Theserecommendationdiavebeen
built on guidelines fronthe Centre for Disease Control and Preventi@D(}(2011) and Marschall et al.
(2008 (see Apendix K for additional information on thidrature review process

Table7. CLIPrevention Recommendatis

Prevention Practice CCBPSC Recommendatit CCBPSC Conclusions Additional Information to Consider

Insertion
Barrier Precautions

Strong Recommendation | Useof maximal sterile barrier
(96) precautions, including a cap,
mask, sterile gown, sterile glove
and a sterile full body drape, for
the insertion of @ntral Venous
Catheters (C®9, Peripherally
Inserted Central &heters

(PICC or guidewire catheter
exchange

Use a sterile sleeve to protect
pulmonary artery catheters
during insertion

Hand Hygene Strong Recommendation | Proper hand hygiene practices | Perform hand hygiemprocedures either by
(96) prior to catheter insertion or washing hands with conventional soap and wate
during maintenance care, or with alcoholbased hand rubs (CDC, 2011).

combined with proper aseptic
technique during catheter
manipulation provides protection
against bloodstream infections.
Site of Insertion Strong Recommendation | Optimal site selection remains | Special consideration should be given to obese
(96) unchanged in most refences: patients requiring insertin of temporary dialysis
internal jugular and suslavian catheters with jugular site being preferred.

vein are preferred sites.

In addition, while the suglavian site may be

A catheter with the least number| associated with fewer infections, site selection
of dedicatedlumens should be should be determined on a catg-case basis,
selected, with unneeded lumens| taking into consideration factors such as
being permanently closed or pneumothorax risk, coagulopathy, vascular
considered for catheter removal.| patency and operator skill. The femoral site shoy
not be used outsidef resuscitation.

Some emerging literature suggests no difference
infection rates between jugular and femoral siteg
when proper sterile pecautions are usedsome
also found the use of the sutfavian site is
associated withhigher incidence of complications
and is contraindicated in many patients.

Skin Antisepsis Strong Recommendation | Use of 2% chlorhexidine in 70% | Allow the antiseptic solution to dry for two
Solution Type and (92, 120, 121, 96) alcohol has been shown to be minutes before puncturing skin.
Application more effective than povidone

iodine in preventing catheter
colonization and infection.
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Prevention Practice CCBPSC Recommendatic CCBPSC Conclusions Additional Information to Consider

Ultrasound Guidance| StrongRecommendation | Ultrasound guidance of central | Ultrasound guidance should only be used by tho

of Central \énous (96, 103) venous catheters is associated | fully trained in its techniquéCDC, 2011).

Catheters with enhanced ease of catheter
insertion and decreased
mechanical complications.

Insertion of a central line using
ultrasound guidance reducdke
time for catheter insertion, and
decreases complications
including: puncture failures,
arterial puncture, and
pneumothorax but there is no
direct relationship to infection.

Coated / Special Circumstance Research has shown mixed
Impregnated Recommendation results in the effectiveness of
Catheters (94, 96, 98,100,108, 117)| silver ion/alloy catheters in

preventing hospitabcquired
infections. The usef
chlorhexidine and silver
sulfadiazine catheters in reducin
Blood Stream InfectiorBS) is
questionable. More large scale
trials are needed.

Pooled research results
demonstrate that a reduction in
the risk ofCatheter-Related
Bloodstream Infection€CRBS3Is
associated with
minocycline/rifampicin coatings,
and also that these types of
catheters are more effective in
preventingCRBShan silver
platinum-carboncoatedCVCs.
Catheter NoRecommendation Suturing and securement device
Securement aremore effective in preventing
dislodgement than tape;
however, there is no conclusive
evidence that suturing, used to
secure nortunneled central
venous catheters, contributes to
central line infection.

Silver Impregnated | NoRecommendabn Research has shown mixed
Subcutaneous Cuff results with respect to the
effectiveness of these culffs.
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Prevention Practice

Maintenance

Avoid Replacement
of Catheters

CCBPSC Recommendatit

Strong Rcommendation
(96, 97)

CCBPSC Conclusions

Studies demonstrate that a
substantial proportion of patientg
with catheterrelated
bloodstream infection revealed 4
recurrent infection after catheter
reinsertion.

Central line reinsertion after
initial catheterrelated
bloodstream infection should be
avoided especially if organism is
fungal.

Version 1.GFebruary 2012

Additional Information to Consider

It is suggested that catheters not beutinely
changed unless signs of infection are apparent

No recommendation is made regarding
replacement of peripheral catheters in adults onl
when clinically indicate@CDC2011).

Replace midline catheters only when there is a
specific indicatiofCDC2011).

Do not routinely replace CVCs, PICCs, hemodia
catheters, or pulmonary artery catheters to
prevent catheterrelated infectionfCDC2011).
Do not routinely replace arterial catheters to
prevent catheterrelated infectiondCDC2011).

Changng Dressings

Strong Rcommendation
(96)

Frequency of dressing change
dependent on type of dressing.
For transparent dressingsup to
7 days, and for gauzeessings
every 2 days. Changkessing
more frequently if soiled or
occlusivity disrupted.

Monitor for evidence of skin breakdown if used.

Replace dressings used on shtatm CVC sites at
least every 7 days for transparent dressings,
except in those pediatric patients in which the rig
for dislodging the catheter may outweigh the
benefit of changig the dressingCDC2011).

Replace transparent dressings used on tunneled
implanted CVC sites no more than once per weg
(unless the dressing is soiled or loose), until the
insertion site has heale(CDC2011).

Replace catheter site dressing if ttieessing
becomes damp, loosened, or visibly soi({&DC,
2011).

Hand Hygiene

Strong Recommendation
(96, 130)

Proper hand hygiene practices
prior to catheter insertion or
during maintenance care,
combined with proper aseptic
technique during catheter
manipulation provides protection|
against bloodstream infections.

Perform hand hygiene procedures either by
washing hands with conventional soap and wate
or with alcohotbased hand rubCDC2011).

Parenteral Fluids

Strong Recommendation
(96, 115, 128)

Administration of parenteral
fluids is associated with a higher
rate of infectious complications.

Routineculturesof administered
fluidsin patients withGram
negative GNR bacteremia can
increase the safety of
Intravenous (V) therapy.

Do not administe dextrosecontaining solutions o
parenteral nutrition fluids through the pressur|
monitoring circuit(CDC2011).

Preparation/Quality
of IV Admixtures

Strong Recommendation

Admixof all routine parenteral
fluids in the pharmacy in a

Do not use any container of parenteral fluid that
has visible turbidity, leaks, cracks, or particulate
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CCBPSC Recommendatit

CCBPSC Conclusions
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Additional Information to Consider

laminarflow hood using aseptic

technique.

matter or if the manufacturer's expiration date hg

passedCDC2002).

Use singledose vials for parenteral addigs or
medications when possibi&€DC2002).

Do not combine the leftover content of singlse
vials for later us¢CDC2002).

If multidose vials are used:

1. Refrigerate multidose vials after they are
opened if recommended by the manufacturer
(CDC2002).

2. Cleanse the access diaphragm of multidose vi
with 70% alcohol before inserting a device into th
vial (CDC2002).

3. Use a sterile device to access a multidose via
and avoid touch contamination of the device
before penetrating the accessagihragm(CDC,
2002).

4. Discard multidose vial if sterility is compromisg
(CDC2002).

Review Necessity of
Line and Remove if
Non-essential

Strong Recommendation
(96, 110, 112)

Need for intravascular access
should be assessed on a daily
basis duing multidisciplinary
rounds. Noressential catheters
should be removed.

Weigh the risks and benefits of placing a central
venous device at a recommended site to reduce
infectious complications against the risk for
mechanical complications (e.g., pneumothx,
subclavian artery puncture, subclavian vein
laceration, subclavian vein stenosis, hemothorax
thrombosis, air embolism, and catheter
misplacemen(CDC2011).

Promptly remove any intravascular catheter that
no longer essentiglCDC2011).

Antibiotic Lock

Special Circumstance

Data only supports use in long

Although antibiotic lock solution may be

Prophylaxis Recommendation term, tunneled silicone catheters| associated with decreased infection rates, it also
(96, 113, 114, 129) such asPICC lines and those use( provides a selection pressure which may increas
for hemadialysis.There is rates of drugresistant pathogens in the ICU.
conflicting data regarding effect
of ethanol on ptyurethane Use prophylactic antimicrobial loglolutionin
catheters. patients with longterm catheters who have a
history of multiple CRBSI despite optimal maxim
adherence to aseptic technigue.
Bathing Special Circumstance Chlorhexidine bathing is an

Recommendation
(93, 96, 99, 101, 104)

effective agent for eliminatio of
skin bacteria, thusaducingthe
chance of acquiring catheter
related bloodstream infection.

Chlorhexidine gluconate has
broad antimicrobial activity, a
prolonged residual effect and is
superior to iodophor skin
preparations.
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CCBPSC Recommendatit

CCBPSC Conclusions
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Additional Information to Consider

Replacement 6
Administration
Sets/Tubing

Special Cimstance
Recommendation
(96, 115, 124)

Replacement of administration

sets not used for blood, blood
products, or lipids at intervals no
longer than 96 hos.

No recommendation can be made regarding the

frequency for replacing intermittently used
administration set§CDC2011).

No recommendation can be made regarding the
frequency for replacing needles to access
implantable portCDC2011).

Replace tubing used to administer blood, blood
products, orfat emulsions (those combined with
amino acids and glucose in @81 admixture or
infused separately) within 24 hours of initiating t
infusion(CDC2011).

Replace tubing used to administer propofol
infusions every 6 or 12 hours, when the vial is
chay ASRX LISNJ G§KS YI ydzFl
(CDC2011).

Type of Dressing

Special Circumstance
Recommendation
(96, 109, 124)

In immunecompromised
populations, the use of a
chlorhexidine impregnated
dressing should be strongly
considered.

If the incidence of catheter
related infection remains high
despite adherence to other best
practice guidelines and
recommended measures, the us
of chlorhexidine impregnated
dressings should be considered.

Based on randomized controlled
trial (RCT) evighce, use of
chlorhexidine gluconate
impregnated sponges may
decrease colonization at theVC
insertion site.

There is no consensus in the group around this
to cost factor(sponges more expensiye

As per CDC (201 1jse chlorhexidinempregnated
spong dressing for temporary shaterm
catheters in patients older than 2 months of age
the CLlIrate is not decreasing despite adherence
basic prevention measures, including education
and training, appropriate use of chlorhexidine fo
skin antisepsis,ral maximal sterile barrier

No recommendation is made for other types of
chlorhexidine dressings.

Use of Positive
Pressure Needleless
Connectors

Special Circumstance
Recommendation
(96, 111, 127)

There is evidence indicating
increased bloodstream infeicin
rates are temporally associated
with switching to needleless
connectors due to many possiblé
causes such as lack of educatio
on usage and inadequate
disinfection. As such, CCBPSC
recommends that a thorough
assessment of risks, benefits, an
educationregarding proper use
of this device is conducted prior
to the decisiorto useit.

For specifics on what to consider when using the
connectors please refdéo Hall et al. (2004).

Antibiotic/ Antiseptic
Ointments

No Recommendation

Povidoneiodine or polysporin
ointment should be applied to
hemodialysis catheter insertion
sites in patients with a history of

recurrentStaphylococcus aureus

Use povidone iodine antiseptic ointment or
bacitracin/gramicidin/polymyxin B ointment at thg
hemodialysis catheter exit site after catheter
insertion and at the end of each dialyséssion
only if this ointment does not interact with the
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Prevention Practice CCBPSC Recommendatic CCBPSC Conclusions Additional Information to Consider

CLI material of the hemodialysis catheter per
Y ydzF I Ol dzNB N & (CDR@P).Y Y §
One RCT suggested that
mupirocin ointment should not
be applied to the catheter
insertion site due tdhe risks of
mupirocin resistance and damag
to polyurethane catheters.
Antimicrobial No Recommendation No recommendation for short
Prophylaxis term or tunnelled catheter
insertion or while catheters are in|
site due to lack of evidence of th¢
effectiveness of antimicrobial
prophylaxis in preventing
catheter related infections.

No recommendation for systemig
antimicrobial prophylaxis.
In-line Filters No Recommendation No recommendatiordue to lack
of evidence substantiating
benefit of inline filters in
reducing infection, phlebitis or
sepsis.

Vascular Access

In addition to the prevention practices irable 6 minimum training levelr physicias and nursing

staff that perform central line and peripheral line proceduras well asdherence to practice standards
are encouragedo reduce the risk of C\Vhile the CCBPSC has not made any recommendations
specifically related to Vascular Access, Attlilt Vascular Access Device (VA@icpandVAD Dressing
Change polichy The Johns Hopkins Hospibailable at:
http://www.hopkinsmedicine.org/bin/y/d/AdultVADpolicy.pdlfs a highly recommended resource
pertaining to this topic. Th@olicydelineatesresponsibilities of physicians andrsing staff in ensuring
compliance withpractice standards angresents the training levels required for physicians and nursing
staff to perform central line and peripheral linegeedures The policy alsprovidesguidanceon the
equipment procedures and documentation practices for nursing personnel who perform central VAD
dressing changes.

Antimicrobial Stewardship

Antimicrobial stewardshis broadly defined as a practiceahensures the optimal selection, dose and
duration of antimicrobials and leads to the best clinical outcome for the treatment or prevention of
infection while producing the fewest possible side effects and the lowest risk for subsequent resistance
(Gerdirg, 2001)Overuse of antibiotics in critical care has been associatedimgteased levels of
antimicrobial resistance antbnsequent negative impacts on patient mortality, length of stay, andscost
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Asaresult, dforts have been made to improve ugétion of antibiotics through standardized
procedures and protocolsith somehospitalsimplemening Antimicrobial StewardshiprBgrams(ASP)
to mitigate antimicrobial resistancelhis idurther encouragedy Accreditation Canadavho are
considering incrporation of ASP as Required @anizationaPracticefor patient safety as well as
Public HealttOntariolaunchingthe Ontario ASP (available at:
http://www.oahpp.ca/serices/antimicrobialstewardshipprogram.htm).

Givenantimicrobials are used heavily in critical care, ASP is particularly applicable to this setting (George
& Morris, 2010). Furthermore, @bpite the approach being relatively netliere isgrowingeviderce that
rigorousprograms can contribute to reduced incidence of resistacntimicrobialsin critical care

units, with corresponding benefits in decreased length of §tefer to Appendix M for information on

one such program in the province)
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Using Services for Best Practice Implementation

In addition to this toolkitunits have availabla number of resources and services developed or
currently undergoing development by the MOHLTC and thec@irifiare Secretariat, to implement
improvement work in VAP and CLI. These include:

f  Quality Improvement Plan Guidance Docume®:S @St 2 LJSR o0& ah| [thig Qa 9/ C!
guidance documenprovides assistance to health care organizations in their effortdmplete
a Quality Improvement Plan. ICUs are encouraged to review this document and align their
improvement initiatives with the 2 NH I y A dbjedtive@T¥ictacument is available at:
http://www.health.gov.on.ca/en/ms/ecfa/pro/updates/qualityimprov/qip _guide.pdf

1 Health Quality Ontarioa government mandated agency which monitors and repto the
people of Ontario oraccess to publicly funded healthrsices, health human resources in
publicly funded health services, population health status, and health system outcomes. In
addition, its website (available dtttp://www.ohqc.ca/) includes a number of tools and
guidance documents pertaining to quality improvement, particularly in healthcare.

1 Networks andCollaboratives: Safer Health Care NoWdvailable at:
http://www.saferhealthcarenow.ca/EN/Pa&s/default.asp), IHI (see:http://www.ihi.org/ ), and
Critical Care Canada Forisee:www.criticalcarecanada.cojare some examples of
opportunities to network, shareriowledge, and learn about leading practices.

9 Critical Care ExpertShe Critical Care Secretariat assigns these experts to provide regular
educational webinars and workshops on best practice topics, including those related to VAP and
CLlI, to ICUs acrodsetprovince.For more information contacthe Critical Care Secretaréit
ccsadmin@uhn.ca

9 Critical Care High Performer Checklighe Critical Care Secretariat is currently developing this
checklist to complemerihe critical care balanced scorecard. This checklist summarizes best
practices of high performing critical care units so that ICUs across the province are able to
compare their initiatives with those of other high performers and identify areas where they
need further development.
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Appendices

In addition to recommendations provided in previous sectiondf toolkit, as vyell asqrvices providedA
08 GKS LINRP@GAYOST L/!Q& YIFe& dzaS I'yR FRILIW GKS (22¢

Tools and resourceelated to 1 Appendix A: Change Concepts Template
Quality 1 Appendix B: Barriers and Solutions to Best Practice Uptake
1 Appendix C: ICU Daily Goals Sheet and Plan of Care
Tools and resources related to 1 Appendix DVAP and CLI Data BnProcess in CCIS
Surveillance and Audit 1 Appendix ERate CalculationsVAP and CLI
1 Appendix EUsing Statistical Process Control to Review VAP an
Data
1 Appendix GCommunication Tools for Surveillance and
Improvement Practices
1 AppendixH: The Audit Process
1 Appendix 1 VAPSurveillance Data Form
Tools and resources related to Bes 1 Appendix INeeds Assessment and Survey of Current ICU Prac
Practices 1 Appendix KLiterature Review Process for Best Practice
Recommendations
1 Appendix LMouth Care Protocol
1 Appendix M: Exaple of an Antimicrobial Stewardship Program i
Ontario
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Appendix A Change ConceptTemplate

Version 1.GFebruary 2012

ContactDr. ClaudidMartin, Chair, Canadian ICU Collaborafmmartinl @uwo.cifor information

regarding thisappendix.

An example of change concepts related to Sepsis treatment is prdetted This tool can be adapted helpyour unitprioritize improvement
initiatives related to VAP arfdL| as well as brainstorm creative and scientificafypstied ideas for improvement work in VAP and CLI.

Change Concept

Underlying Science

Sample Ideas for Change
Determined by the ICU team and based on experience a

Improve Workflow
1 Synchronize activities
1  Schedule into multiple process
1 Minimize handoffs
1  Move steps in the process close
together
1 Find and remove bottlenecks
1  Use automation
1  Smooth workflow
1 Do tasks in parallel
1  Consider people as in the same syste
1 Use multiple processes
1  Adjust to peak demand
1 Change order of process steps

Houck et al. (2004Y.iming of antibiotics
administration and outcomes. Archives of
Internal Medicine (164).

Bates et al. (2003Resource utilization among
pts. with sepsis syndrome. Infection Control
(24).

Kotter. (2005)Leading Change: Why
Transbrmation efforts fail. HBR.

Kumar (2006). Duration of hypotension beforg
initiation of antimicrobial therapy in the critical
determinantin human sepsis shock, CCM, 34(
c ! Qay g NBySaaz ! .
APC and all other general recomnaiations
(e.g., tight glucose controls, VAP bundles, etc.

underlying science

Streamline checklists or protocols so that all components

relevant

Reassess use of checklist/protocols to determine
compliance, redundancy, and areas for improvement
Consider formalizing segsinanagement (e.g., protocol, pre
printed orders, etc.)

Identify key aspects of sepsis management to be prioritizq
and easily accessed (e.g., fluid, lactates, early antibiotics,
APC, adrenal support, etc.)

9ailofAaK YdzZ GARAaOAadjeiandl N
ongoing evaluation

Bundle care activities into logical groups

Eliminate Waste
1 Eliminate things that are not used
1  Eliminate multiple entry
1 Reduce or eliminate overkill
1  Reduce controls on the system
1 Recycle or reuse
1  Use substitution
1  Reduce classdations
1  Remove intermediaries
1 Match the amount to need
1  Use sampling
1  Change targets or set points

Establish reliable processes (e.g., access to antibiotics th
will work 24/7, etc.)

Streamline definitions of sepsis, severe sepsis, and septiq
shock

Align antibiotics according to suspected source of infectior]
(e.g., body system)

Optimize Inventory

Match inventory to predicted demand
Use pull systems

Reduce choices of features

Reduce multiple brands of same item

Timely access to antibiotics reduces mortalit
(Kollef et al., 1999; Kumar, 2005)

Houck et al. (2004Y.iming of antibiotics
administration and outcomes. Archives of
Internal Medicine (164).

Bates et al. (2003Resource utilization among
patientswith sepsis syndrome. Infection
Control (24).

Engire in unit or on ward access to broad spectrum
antibiotics

Suggest combinations of coverage for common clinical
presentations (e.g., abdominal sepsis, community acquirg
pneumonia, etc.)

9ailotAaK ¢g2NlAy3a NBELFGA2Y
to the ICU (e.g., we want the patient) versus ED or wards
KFE@GAy3a (2 allzaKeé F2NJ I oSH
[221 G oNRy3IAy3d (GKS aaSLx:
versus the patient to the staff (ICU presence in the ED, ef|

Change the Work Environment
1  Give people access to arfation
1 Use proper measurements
1  Take care of basics
1  Reduce demotivating aspects of
system
Education and cross training
Invest more resources improvement
Focus on core processes and purposg
(aim from Charter)
Share risks
Emphasize natural and logical
consejuences
1 Develop alliances and
cooperative/collaborative relationship
1 Minimize steps

== =4 =

= =

Tucker etal. (20033. K& K2 a LA Gl €
from failures. California Management Review.
Grimshaw et al. (2001Lhanging provider
behavior: An overview of systematieviews of
interventions.

Rivers et al. (2005). Early and innovative
interventions for severe sepsis and septic sho
CMAJ.

IHI (2006). Only 2 ways to improve a process
IHI Website; Improvement stories.

Apply best science

Use goal directed thepy

Develop operational definitions (what is SIRS, severe sep|
and septic shock)

Share results from PDSAs (both good and bad) with both
care providers and administration who are responsible for,
the successes/failures

Provide timely feedback

Focus on kegspects of sepsis management
5SGSNY¥AYS 6KSNB aSLBEAA
and develop relationships with these stakeholders
Share results/feedback with other stakeholders

a K3
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Change Concept

Underlying Science

Version 1.GFebruary 2012

Sample Ideas for Change
Determined by the ICU team and based on experience a

Producer/Customer Interface

1 Listen to customers

1 Coach customers tose
product/service
Focus on outcome to customer
Use a coordinator
Reach agreement on expectations
hdziaz2dNOS F2NJ aFN
Optimize level of inspection
Work with suppliers

Michie et al. (2005Making psychological
theory useful for implementing evidence leab
practice. Quality Safer Health Care (14)
Kotter. (1995)Leading Change. HBR.
Tuckeretal. @3).2 K& K2 aLAGl ¢
from failures. California Management Review.

underlying science
Link sepsis management to a previous/notable case in yo
area (e.g., missedx, young person who died of sepsis)
Pilot the sepsis management plan (e.g., protocol, checklig
pre-printed orders, etc.) with small group of patiergs
obtain feedback from bedside staff (e.g., what works, whg
is confusing, etcq then INCORPORATE

Aski KS ljdzSadAzy a2 KFiG 6Af¢
AGFFTF G2 YIryr3asS aS@SNB &S|
agaisSya YFH1S Ad KENR G2 &

on Time
Reduce start up or set up time
Set up timing to use discounts
Optimize maintenane
9EGSYR aLISOALtAAQ
Reduce wait times

Focu

Tuckeretal. (2003). K& K2 aLJA il €
from failures. California Management Review,
Early antibiotics (Kollef)

Reach agreement for definitions of severe sepsis/septic
shockg and provide this informabn to front line staff (e.g.,
triage in ED, ICU staff, etc.)

Establish standing orders based on above definition (to

expedite care)

on Variation
Standardize (create a formal process)
Stop tampering
Develop operational definitions
Improve predictios
Develop contingency plans
Sort product into grades
Exploit variation
Use checklists

Focu

E I I T e R R R R B I e B R B B ]

Gao et al. (2005)he impact of compliance
with 6 and 24 hour sepsis bundles on hospital
mortality in pts with severe sepsis: a
prospective observational study. Qeél Care

9)

Develop systems to ensure the desired practice is the eag
to accomplishg make it harder to do it incorrect

Formalize the checklist between departments (ED,
pharmacy, etc.)

Mistake Proof
1 Use reminders
1  Use differentiation
1 Use constraints
1  Use affordances

Shapiro et al. (2005). A blueprint for a sepsis
protocol. Academic Emergency Medicine, (12
Grimshaw et al. (2001)

Use checklists to standardize care
Use multiple strategies to reinforce concepts of sepsis
management

Focus on product oservice

Mass customize

Offer product/service anytime

Offer product/service anyplace
Emphasize intangibles

Influence or take advantage of trends
Reduce the # of component parts
Disguise problems

Differentiate product using quality
dimensions (access, qitg| efficiency,
outcome, etc.)

=a =4 =4 -8 -4 _a_a_9

Ensure key aspects of sepsis management are accessiblg
24/7 (e.g., antibiotics, etc.)

Simplify checklists and protocajsnake it more user
friendly
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Appendix B: Barriers and Solutions to Best Practice Uptake

Contact DrTasnim SinuffCritical Care anRespirology{Taz.Sinuff@sunnybrook.cat Sunnybrook
Health Sciences Centre for information about gppendix.
Ambiguities section adapted from Gurses et al. (2008) refereic the reference section of the toolkit

Thisappendix will help your unitlentify andanticipate someof the barriersto uptake of best practiceend recommends solutions

Barrier Solution

Ambiguitiesrelated to task,
expectations responsibilitiesand
methods.

Manage task ambiguity (e.g., uncertainty surrounding which guidelines are applicable for a
particular patient, what tasks have been completed and which are outstanding) by:
1 Using design and implementation of IT solutions
91 Providing processriented information tools (e.g., oapage forms describing the status of
CVCs for each patient)
Manage expectation ambiguity (e.g., understanding what is expected of oneself on an individual
level and a unitbased level) by:
1 Incorporating innovative and nie participatory approaches to infection control education
Manage responsibilities ambiguity by:
1 Having supervisory physician and nursing staff of the care setiitdjny care providers
responsible fonon-compliance with guidelines.
9 Facilitating decisims regarding guideline deviationsglecisionsupport tools should be
established
Manage methods ambiguity by:
1  Having items such as supplies, equipment eoplies ofguidelines readilyavailable and
accessible to care providers. As well this ambiguitybeareduced by infection control
professionalsonsuling and assistg the teamwhen required.

High volumeof guidelines impactinghe
clinician work load and cosff
implementation

Manage wlume by:
1  Careful slectionof the QI initiatives in your ICBigw many can our IChandle?)
1 Prioritization: which will you implement aanygiven time? (see change concepts tool as a
exampleg.

Complexityinherent in some of the
available guidelines lies in their
impracticality and the work loadnd
time required toimplement the
recommendations

Simplify by:
1 Developing master content such aegprinted orders, checklistandbundles
9  Tailoring interventions according to the gaps in your.ICU

Lack ofresourcesfor delivery of
guideline recommendations

Maximize celivery by:
1 Implementing improvemenat point of care (checklists, daiyals)

1. Daily goals sheet by Rrovost et al (2003) provides sections on some eviddrased
prevention interventions which prompt users to use other checklists to complemen
daily gpals checklist includindiagnosishecklists, prevention checklistseatment
checklists and monitoring checklist

2. See Apendix C for a local daily goals sheet pertaining to #%PCLI as well as other
plans of care in the ICU

1  Gadng dectronic (erepostories onbedside computersintranet, Internet, email)

Inertia can occur dugo ICUculture and
readiness tochange Reasons to resist
change vary but could includeomfort
level with previous practices and lack @
familiarity with recommended
guidelnes, lack of agreement on best
practices within the care team, and
skepticism related to outcomes

Manage ©ange by:

1 EvaluatingyourCW a Odz (i dzNdBange@dtivatioy, fedr,aagreement, skilland
intra-team collaboration patterns)

1 Educatingstaff and physicians. This can be done through shadowingreamioring morning
briefings daily goalsand karning from defectg assesggand correcingon a continuous
basis

1 Engaing staff and physicians using checkletgoint of care Thisprovides motivation to
improve and has the benefit of immediacy of feedhack

1  Executing bgetting goals and implementing
1  Evaluating youwork throughaudit/feedback
1 Engafng staff through setting benchmask
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Appendix C: ICU Daily Goals Checklist and PlarCare

Coptact Lily Wagngurse Manager Intensive Care Unit and CCRT (lwaugh@stjoshamabn.ca)
{Gd W23EaSLKQa |f& InforindtichIreydiding thisgppehdik.2 y

This appendix illustrates an ICU daily goals checklist and plan of care. Daily gslad¢sets are designed tcapture some of the key patient
managementrequirements and to present therim a form that could be used and accessedtbg entire multidisciplinary team. They provide
a way to capture decisions made during rounds 8®re is no misunderstandingabout day-to-day diagnostic outcomes and intended

treatments. Thedaily goals checklisbelowA AT AA AAAPOAA O OOEO Ui 6O )#580 PAOEAT O

St. Joseph’s

Healthcare z Hamilton

ICU Daily Goals Checklist and Plan of Care

Version date: APRIL 2011

PATIENT NAME: BED# Today's DATE: / /
YYYY MM DD
ALLERGIES reviewed O
Routine Practices Pre-round (RN and team) Round (MD and team)
RN initials: Resident/MD initials:
On continuous sedation? 0O YesO No 0O Maintain same sedation

PSYCHOSOCIAL

1 0,
gg::“EFTC;RT SEDATION interruption/reduction? O Yes No g Pecrease Sedationby ___ %
Change in PHYSICAL RESTRAINTS required? ncreass)iSedation by c=— %
PROPHYLAXIS 9 q 0O Maintain same analgesia
& - L) Yes (1. No 0O Decrease Analgesia by %
SEDATION DVT Prophylaxis? OYesONo | 5 ncrease Analgesia by %
Gl Prophylaxis_ O YesO No | apove changes to target:
SKIN/WOUND issues? O YesO No CORASS 0—2 0[O RASS
[ Mobility reviewed? O Yes O No
CENTRAL LINES CENTRAL LINE present? OYes O No | Continue central line? O Yes O No
IV Access Central line PICC? OYes O No If no, O new central line site
Tubes CLI — maintenance/bundle in use? O Yes O No 0O peripheral catheter O PICC
Catheters/tubes/drains — issues? 0O YesO No
Adequate urine output? O YesO No 0O Goal: Negative ____ L today, Positive L today
FLUID STATUS HEMODIALYSIS ? O Yes O No | O Goal: Euvolemia O CVP aTFl ml/h
Continuous Renal Replacement? [ Yes O No | O Change Prisma (CRRT) orders - Yes [ No
Does not void O Yes O No
INFECTION Any new CULTURE results? O Yes O No | O Cultures to be drawn today? O Yes O No
Prevention & Control Culture results pending? O Yes ONo | OSputum OBlood O Urine O Wound O Other
R need for isolation? O Yes O No | O Antibiotic review
VAP - bundle in use? O YesO No | O Noweaning O PSV Wean as tolerated
VENTILATOR Oral care protocol q 6h? O YesO No O Spontaneous Breathing Trial (SBT)?0OYes O No
Management Is HOB elevated > 30 °? O YesO No O Evening Rest: O PSV 0O PCV
And Any reasons not to do SBT? OYesONo | OTarget SpO2: %
WEANING Chest x-ray today/AM? O YesO No O Extubate? OYes 0O No
Enteral or PO nutrition? OYes O No 0O NPO
NUTRITION O Volume-Based EN O Trophic EN O Enteral targets as per dietitian
Target feeds met? OYes O No O Target feeds at mi/h
Diet/feeds tolerated? O YesO No | Continue motility agent? O Yes O No
BOWEL regimen? O YesO No | Continue Beneprotein? [0 Yes 0O No
O TPN
AM blood work? 0O Yes O No
LABS, TESTS LAB results reviewed? O YesO No | CXR tomorrow? O Yes O No
and Blood consent on chart? O YesO No Tests ordered for later today? 0O Yes O No
PROCEDURES Other tests:
O Discontinue some medications
MEDICATION Medications to be r d? O Yes O No | O Decrease some doses
Management Can meds be changed to po? O Yes O No | O No changes
and Review Outdated medications to be reordered? O Increase some medications
O Yes O No | O Start new medications
O Restart some held medications
] Change medications from: IV to PO O PO to IV O
Code status documented O Yes O No

Status update: O family called O family present

Code status readdressed? O Yes 0O No

Family meeting planned? O YesO No
Spiritual care/Social work/Ethics [ YesO No

RESEARCH STUDY

ONo OYes STUDY

CONSULTS

Services to follow-up with today:
New physician consults? O Yes O No
O Surgery 0O Nephro O Resp 0O Thoracics

0O1.D. 0O Other

Allied health: O PT O OT 0O Dietitian O SLP O APS [0 Other

Summary of
GOALS

ORDERS required? O Yes O No
TRANSFER out of ICU? O Yes O No

READ-BACK of orders? O Yes O No

OTHER - FOLLOW-UP / PLANS / GOALS
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Appendix D: VAP and CLI Data Entrigrocessinto CCIS

Version 1.GFebruary 2012

The text and asociated figures belo providesa brief review of how VAP a@L| are currently captured @ClISData entry into CCIS should be used as part of the data collection component of your

dzy A G Q4

4 Refeddcthe [CCIS YAD &l CLI Reference Guide availbtifesafwww.cciscriticall.ca/portal/Home.aspxor a more detailed description.

To capture the number of patients who are admitted to the critical care unit with CLI, the unit first needs to estalgthenthe patient has a Central Line in
place upon admission to the critical care ufiiigurea below illustrates this on the CCIS admission page. Once this is done, the unit is asked whether the
patient is being admitted with an existir@@_| This questin is answered by clicking yes or figyre b.

Figure a. Capturing Number of Patients Admitted with Central Line

Figure b Capturing Number of Patients Admitted wi@L|

Admission Information
------- y mm d

d hh mm
ICU Admission Date & Time: |2U11 IUG 1 @I I T

Admission Information
-------- mm dd h mm

ICU Admission Date & Time: Im Iﬁ I @ I# Iﬁ (24 hour clock)

ICU Admission Source: |Se|ect One

ICU Admission Diagnosis: |Se|ect One ;l
Admitted to the unit as a

result of a CCRT ves & No _
assessment:
Admitted to the unit with
an existing Central Venous T ves  No

Line:

vI ICU admission Source:

IEmergency Department

IRE!SF:IFElDI"_\,’ LI

ICU Admission Diagnosis:

Admitted to the unit as a
result of a CCRT
assessment:

Admitted to the unit with
an existing Central Venous
Line:

Admitted to the unit with
an existing Central Line
Infection:

C ves & No

= yas " Mo

@ ves CNo <

=

To acquire VAP, a patient must be receiving mechanically invasive ventilatiasive mechanical ventilation is a lifesaving intervention for patients with

respiratory failure. The mostommonly used modes of mechanical ventilation are assistrol, synchronized intermittent mandatory ventilation, and

pressure support ventilation. oTacquire CLI, the patient must have or had a Central VenoukCéreral line Central line is aatheterplaced into a larggein
in theinternal jugular veinexternal jugular veipsubclavian veiraxillary veiror femoral vein Central line and ventilator exposures in the critical care unit are
captured on the UISNEMS) data entry page in the CCIS as shown in Figure ¢ Nelevaccurrences of VAP and CLI in your ICU are entered on the LSI (NEMS)

page h the CCIS as shown in figure d.

Figure c. Capturing Mechanical Invasive Ventilation and Cerj
Venous lne Exposure

. mm  dd
Date of Intervention Report: o141 [os |[13 | e

At any time during this period did the patient receive:
Basic Monitoring  ves  MNao
‘ Wentilation & Mechanical: Invasive Ventilation
' Mechanical: Non Invasive Ventilation
T Supplementary Ventilatory Care
7 No ventilation

‘ Central Venous Line & ves " No

Arterial Line  vYes © No

Figure d. Capturing New Incidences of VAP and CLI

Dutcome s
AT o

Incident of wentilator Associated Pneumonia Diagnosed One:

Add Incident of WAaP

CLX

Incident of Central Line Infection Dbiagnossd One:

j<Gm==m

A Unplanmnned Extubation Occurred One:

Add Incident of CLI

Unplanned Extubation

Add Incident of Unplanned Extubation I
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Appendix E Rate Calculationg VAP and CLI

Thisappendixillustrateshow VA and CLI are calculated in the province.

VAP Rate Calculation

VAP Infection Rate(Total number of VAP cases after Day 2 of admission in patigh@s/ears old / Total
number of Ventilator Days for ICU patients 18 years and okdrp00

CLI Rate Calglation

CLI Infection Rateg(Total number of BSI in IQ@atientsor cases of B&fter Day 2in patients admitted to ICU
with a central lindy” LJI G A Sy (i & / Totalmymber & Ceaviial Lihé Bays for ICU patients 18 years ap) @
X 1,000
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Appendix F Using Statistical Process Control to Review Infection Data

One option in trending is to plot your data over time using a control chart format with statistical limits to analyze atteriection rates. Do

rates dffer seasonally? Are they significantly different week to week and perhaps related to ditfiedtiicare providepractice? Is the

LI GGSNY + ay2NXYIFfé FtdzOldzh GA2Y 2The dohtrol drart, gfehtied by Waigf BHeyhfds Beewpfosen NR | & SE
as a simple and effective means of understanding patterns in data.

Statistical process control charts graphically illustrate ICU process performance. They are designed to
identify which type of variation exists within a process. Therehapetypes of variationcommon cause

variation and special caus@riation.Common cause variatiamccurs as the result of natural or ordinary

causes and results in a process that is predictable. Special cause variation occurs due to irregular or
unnatut £ Ol dzaSa GKIFG FNB y20 AYyKSNByid Ay (KS RSaiady
that is not predictable. Two of the mosbmmon statistical process charts dhe run chart and the

control chart. A run chart is a plot of dataer time wth the unit of timealways plotted on the-axis

and the indicator (the key quality characteristic) alwaystplbion the yaxis.It is a useful tool to

identify the types of variations existing in a procd?ales that could be applied tan charts for

determining different types of variation in the process inclt¢iS)

Shift: Is the number of successive useful observatitwas fallon the same side dhe centerline
(median), greatethan 7?

1 Trend:lIs the number of successive useful observatithad either increas or decrea, greater
than 7?

1 ZigZag:ls the number of useful obseations that decreasand increas alternately(creating a
Zigzag pattern), greater than 14?

1 Wildly different: Is a useful observation deemed as wildly different from the other
observations?

1 Cyclical Patternisa regular pattern occurring over time (e.g. seasonality effect)?

1 Number of RunsAre there too few or too many runs in the process?
1

Similar to run charts, control charts, are graphic dynamic displays of procéstsovaover time but in
comparison to run charts, control charts are more sensitive to special cause variation (Peden & Rooney,
2009).This toolismainlyused to avoid two mistakes related to data analysis, namely, false alarm
(interpreting routine variabn as a signal of change in the underlying process), and missed opportunity
(believing that a signal of change in an underlying process is routine varidtare are several

statistical packages and software that can be purchased to create contraécbathe ICU could enlist

the help of decision support.

The test rules used to statistically evaluate data aretiol limits set at 1, 2, and 3 standard deviations
F62@0S YR 0St2¢ GKS YSIyod {KSgKINIQa aSo@Sy ONRGSN.

1 beyond the limits (3 sigma)
2 of 3 above 2 sigma

2 of 3 below 2 sigma

4 of 5 above 1 sigma

4 of 5 below 1 sigma

8 above centerline

8 below centerline

=4 =4 =4 =8 -8 -8 -9
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Cftl3a NS AYRAOFIGSR 2y GKS O2yiNBf OKI NI asgyk SNEGBSNH
special cause variation that should be further investigated.

Step 1: Create a table showing the data

To create a control chart, various types of data must first be entered into a table in Microsoft Excel.
Columns for this table should include:

1 Date

1 The data

I Sample mean

1 Sample standard deviation and

9 Control limits
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The Data, control limitsample mean and standard deviation:

The sample meaand standard deviation take
into account the etire set of data. There are six control limitsthree below the sample mean, and three above

the sample mean. Each control limit is one standard error apart from the

next.
Sample Lowest Low High
Number of Sample | Standard Control Lower Control Control Higher Highest
Date Incidences of VAP| Mean | Deviation Limit Control Limit Limit Limit Control Limit | Control Limit
Oct-10 6 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Nov-10 7 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Dec-10 22 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Jan-11 6 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Feb-11 5 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Mar-11 9 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Apr-11 6 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
May-11 2 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Jun-11 2 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Jul-11 6 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Aug-11 12 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Sep-11 6 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
Oct-11 0 6.85 5.49 2.28 3.80 5.32 8.37 9.89 11.41
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The tablebelowRA & LJ [ @a GALA 2y OFf OdzZ FGAy3 YSI ystoithéR adl y
cell or cell range (e.g., A1:A10, B3:D3) in which the data is entered.

Data | Notes
Sample mean aAONRaz2Fld 9EOSt dzaSeell G6KS
NEFTSNEyOSoe G2 OFt OdzZ I (S

Sample standard deviation aAONR&2Fl0 9EOSt dzASf ti KNS T
to calculate standard deviation.

Control limits are helpful in determining whether the data needs to be further investigated due to
controlled or uncontrolled variation. Thus, these figures should also be marked on the control chart.
When calculating the limits, it is helpful to remember that:

9 Standard error = Standard Deviation divided by the square root of the sample size
9 Lower limits are 1, 2 and 3 standard errors below the sample mean, and;
1 Higher limits are 1, 2 and 3 standadors above the sample mean

Note G KIF G O2y iNRf fAYAGaA I NB ZTUSY Oflaa)\?)\SR Fa af ;
fAYAGAOD C2NJ GKS LlzN1l}2asSa 2F GKAA Gl106fS K26SOSNE
I YR & K b ddarfy diffegentidte between the six types of control limits.

Step Two: Create a control chart to display the data

LYy aAONR&2F(0 9EOSt: KAIKfAIKG GKS SyGANB GFLotSz O
GFrox Of AO1 /2kF NAI[ ACYeSdS dnyy RS NSt SO0 o[ A& Whend K Y I NJ SN
O2YLX Si Sz (sedfiguzlab SESEGHE A0 2y GKS a{SNAS&a¢ (l oo
KSFRAY3a fA&GSR FTNRY GKS {(lFof So Senigsvax®sS a{ | YLI S {
KAIKE AIKGAY3I AdG yR Of e@figurgd awSY23Sé P ¢tKSy Of A0
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Then click nextsee figure c)On the Titles tab, enter the chart title and names of axis as appropriate.
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Appendix G Communication Tool for Surveillanceind Improvement Practices

Contact Cheryl JohnspiQuality Improvement and Patient Safety Consultant (cjohnson@prhc.oatd2gterborough RegiothaHospital for
information regarding thisppendix.

This appendixillustrates a structured process for planning and linking improvements together visually by mapping each step of a process as thenthreidentifying opportunities for
improvement hrough elimination of waste and mapping a new improved process as well as developing an action plan to move from tistatenefiiture state over a defined period of tinlhis
can also be used as a means of communication related to improvemeativeiiin your ICU.

2. Card holder

Card - QC2 #
QUALITY OF CARE —

HAND HYGIENE
COMPLIANCE

Process Audit Card

Area: ICU/MCC

Card — QC2 #
QUALITY OF CARE -
HAND HYGIENE
COMPLIANCE

Process Audit Card

Area: ICU/MCC

3. Daily Tracking Sheet

Please perform the following:

Observe three (3) health care providers
for compliance with Hand Hygiene
Moments 1 &4

Pass Criteria:

Yes - All three (3) health care providers
wiere successfulin completing hand
hygiene for moments 1 and 4 during
their provision of care.

Refarfo ravarss for failure crifaria

Please perform the following:

Observe three {3) health care providers
for compliance with Hand Hygiene
Moments 1 & 4.

Eail Criteria:

Mo - Any ane (1) health care provider
fails to perform hand hygiene for
moments 1 or 4 during their provision of
care

Corrective Action:
Review moments 1 and 4 with health

oot care providar
elalsl" 73 3 B T Refer health care provider to education
I board for further information on the
[ MOHLTC 4 Moments for Hand
Moment 1 — hefore initial patient £ patient Hygiene
I enviromment contact
BTy Moment 4 — after patient / patient
i = environment contact
3 i |
Al SEE iEEN
. —4- - Note: Completed cards are retumed to holder with: Note: Completed cards are retumed to holder with
1 Green side showing = pass Green side showing = pass
il Redl side shawing = fail Red side showing = fail
i
il 5
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At Peterborough Regional Hospital, a performance B@aytbcated in a visible ageof the unit is used

to identify corporate and unit based measures to fréine staff and physician€ard holder(2) for the
cards allows a visual check on how whky are doingthroughout the day.Visual audit cards were
developed aimed at validating processes critical in the suppoth@ficorporate objectivesCards are
desigied for frontline staff and clinical leadership working within the .I8WUnursing staff complete one
card dailyg returning the completed card to a holder with either the green side (indicates process pass)
or redside (failed process) showingll staffcan see at a glance how they are performing daily with each
critical processProgress is tracked monthly visually through frequency grapiaentify trends track
process improvementsDaily tracking shedB) allowsstaffto identify success and prohtasin real time
and ation plans are posted tdemonstrate tostaff the status otheir corrective actionsPerformance
huddles allows meangful dialogue between all members of the ICU teafirthe team also consistently
reviews and celebrate successesjdentifies issues, and populates the action plansfor further
improvement
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Thisappendixillustrates the process related to chart audit related to surveillautizities in your unit.

In order to look for all possible casekinfection a retrospectiveor a prospectivaudit is
recommendedRetrospective audis generally based on review of records of discharged patients.
Prospective audits based on the collection of information about patients during their process of itare
permits more reliable and complete clinical data collection since the data required-gepreed and
errors can be corrected while the data collection takes place.

Achart audit is a multstep process to determine the effectiveness of patienegarovided at a
LI NI A Odzf F NJ AyadAabdziAzy
standards held to badequate Gregory et al, 2008Regardless of whether your unit performs

retrospective or prospective chart audihe following steps are vital parts of any audit process:

General Description

YR 2 O2NNBOG Fye

How this applies to VAP and CLI in your unit/hospital

1. Select a topic

Your topic should study issues that argthfrequency

and/or high riskYou should also ensure thtte
objective is cleameither too narrow nor too broad,
and measurable using dagvailable in the medical
record.

VAP and CLI are part of the provincial patient safety initiative and are

required reporting.

2. Identify measures

At this step you neetb define exactly what you will
measure. Specific guidelines need to be outlined as
gKFG akKz2dzZ R 65 O2dzyiSR
GKI G aKz2dZ R 0SS O2dzyi SR

The standard for diagnosing CLI and VAP is the provincial definit@in of
and VAP as defined in the CCltsaddition, a sample VAP surveillance d4
collection tool is provided ingpendx |

3. Identify patient
population

In order to determine which records to review, you
need to define the population you want to asséss
defining inclusion and exclusion criteria.

Patients who are 18 years or older and have been on mechanical
ventilation in your unit for more than 48 hours.

Patient must have had a central line in place continuously or intermitter|
in a 48 hour period &fore the onset of the infection. If the time interval
between the onset of infection and device use is greater than 48 hours
there should be compelling evidence that the infection is related to the
central line.

4. Determine sample
size

Because the autof all eligible charts would in most
cases be timeonsuming and infeasible, you will nee
to determine of sample of your patients for which
audits will be conducted.

Employ rigorous sampling procedures for more statistically valid sampl
related to VA’ and CLI infections in your ICU.

5. Create an audit tool

Your audit tool allows you to record your findings. T
data should be collected in such way that all individy
records are kept separately yet could easily be
complied together.

The gold standalwould be criteria for diagnosis as defined by the
province.

6. Collect data

Select the period during which you will collect data.

Depending on your sampling methodology, this will determine the lengf
of period for which data needs to be collected. Erample, if your
sampling revealed that you need to look at 100 charts, then you need t
ensure that you have 100 charts to review. For some organizations thig
Yte YSIFy | &8SFNR&a OKIFNIa FyR Al
however, it could mea pulling a sample from a quarter.

7. Summarize results

Summarize the results incorporating in table format

the following:

1  Total charts reviewed

1  Percentage of patients who met your diagnosig
or other issue you want to study (e.g. CLI)

Each infection stuéd should have its own tablethe results should not beg
pooled.

8. Analyze and apply
results

Once you have compiled your data and calculated t
results, you can compare them to an established
benchmark. You should take into account the
differences between your population and those you'r
comparing it with, as appropriate. You may wish to g
a performance target and apply improvement

methodologies to help you reach your goal.

For example while your unit reported that 5% of your patients with Cen
Lire were diagnosed with CLI, a chart audit shows 7%. That means err
@2dzNJ dzy A 1 Q& &adz2NBSAf 1 yOS YSGK2R3
your surveillance to 100% and set this as a benchmark that will drive yq
improvement work and for future autiing of your surveillance.
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Appendix |: VAP Surveillance Data Form

Contact Lily WaugiNurse Manager Intensive Care Unit and CCRT (lwaugh@stjoshamabn.ca)
{Gd W23aSLKQa |f& Inforindich Irediding thisppendik.2 y

Thisappendix illustrées a locally developed VAP surveillance data form usingirpriab definition of VAP and SHdimulated interventions.
CKAE FT2NXY OFly 6S dzaSR (G2 FAR @2dzNJ dzy A G Qa adzNWSAT fHe grovBclldednitisn@A G A Sa & ! f
of the infection you would like to audit.
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