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Discussion

e Australian vascular access device use
 How Australia is leading the world in vascular access management
* What we know now about preventing VAD related infection

* The role of humans and technology in VAD related infection
prevention

* Using science to keep perspective
* Staying passionate



Vascular Access Use
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Estimated Device Usage

* Peripheral Cannulation 13,500,000
e Central Line Catheter Insertions 187,000

* PICC Line Insertions 110,000
 Midline Catheter Insertions 9,500
 Other Misc Procedures 135,000

* Rickard CM, Marsh NM, Webster J, et al. Intravascular device administration sets: replacement after standard versus prolonged use in hospitalised patients—a study

protocol for a randomised controlled trial (The RSVP Trial). BMJ Open 2015;5:e007257. doi:10.1136/bmjopen-2014-007257

e Blacka, J. 2015. Personal communication.



Device Selection

Indication and
duration

Vein size &
condition

Consider need/
alternatives &
benefits/ risks

Patient position
during insertion

Available as
safety device
with engineered
safety feature

Decision

Size according to
intended use

Use shortest and
smallest gauge to
meet need




Device Insertion
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Device Insertion: AKA Multiple Opportunities

and Places To Screw Up

CVvC

PICC

Intraosseous

Arterial Line

Peripheral IV

Who Typically Inserts

Anaesthetists, Intensivists, Emergency
Room Drs, Some RNs with extended
practice roles.

RNs with extended practice roles
(usually but not always) with Vascular
access teams,

Anaesthetists, Intensivists,
Interventional Radiologists.

Every health care professional (RN, MO,
Paramedic) with their ALS Certificate
(advanced life support) is expected to
be able to initiate 10 access.

Anaesthetists, Intensivists & Emergency
Room Doctors. RNs with extended
practice roles (generally in ICU / OR)

RNs & ENs (who are credentialed IV
Cannulaters)

Interns, Residents, Registrars,
Aneasthetists, Emergency Room Drs.

Where Inserted (Location

by Ward/ Dept)

Operating Theatre, Intensive Care,
Emergency Room,

Specialist Procedure Rooms, (usually
located in ICU, Recovery, Interventional
Radiology, ER),Patient’s bed area.

Wherever the emergency is
Pre Hospital & Hospital

Operating Theatres, Intensive Care or
Emergency Room.

Wherever the cannula is required

Most Common Body Part
Used

Right Internal Jugular vein, Left Internal
Jugular vein, R & L subclavian vein, right
& left axillary vein, Right or left femoral

Right / Left Basilic Vein, Right or Left
Brachial Vein, Right or Left Cephalic.

R or L Humeral Head

R or L Proximal Tibia

R or L Distal Tibia

R or L Distal Femur (kids)

R & L Radial Artery
R & L Femoral Artery
R & L Brachial Artery

R & L Hand Veins

R & L Forearm Veins

R & L Ante cubital Veins
Leg veins if desperate.
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Management



Care Bundles

Research

Effectiveness of a care bundle to reduce central
line-associated bloodstream infections

The central
line-associated
bloodstream
infections rate
... decreased
from 2.2
in the pre-
intervention
periodto 0.5
in the post-
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Ccnlral line-associated blood-
stream infections (CLADBSIs)
are an important source of
marbidity, mortality and cost.! About
4000 CLABSIs occur in Australian
intensive care units {ICUs) each year,
with an estimated nationwide cost of
$36.26 million and a mortality rate
of 4%:-20%.*" The importance placed
on CLABSI and its prevention has
prompted standardised monitoring
for quality assurance and innova-
tion of preventive strategies.'4* Care
bundles focused on improving line
insertion procedure have proven
successful overseas.* Local imple-
mentation of a similar care bundle
to that used overseas across New
South Wales proved successful, and
prompted the Australian and New
Zealand Intensive Care Society
CLABSI Prevention Project. ™ Despite
these interventions, CLABSI rates
range from 0.9 to 3.6 per 1000 central
line days %%

The Victorian Healthcare Associated
Infection Surveillance System
(VICNISS) collects standardised
ICU CLABSI rates for the state of
Victoria™ Since 2006, the University
Hospital Geelong (UHG) ICU has
reported CLABSI rates to VICNISS.

Anelevated reported CLABSI rate at
UHG in 2007 and 2008 (3.8 and 3.6,
respectively, compared with the state
average of 2.7 per 1000 central line
days)” prompted development and
introduction of a CLABSI prevention
care bundle. Cur care bundle used
an effective line insertion procedure
identified from previous studies,"*”
but also incorporated a novel main-
tenance procedure. In this article, we
report the effectiveness of this care
bundle in a tertiary ICU in Victoria.

Methods

We undertock a before-and-after
study, retrospectively accessing the
pre-intervention data, at an adult, ter-
tiary, 19-bed ICU that admits medical,
surgical and cardiac surgical patients

Abstract

Objective: To determine the effectiveness of a care bundie, with a novel
line maintenance procedure, in reducing the rate of central line-associated
bloodstream infection (CLABSI) in the intensive care unit (ICU).

Design, participants and setting: Before-and-after study using CLABS|
data reported to the Victorian Healthcare Associated Infection Surveillance
System (VICNISS), in adult patients admitted to a tertiary adult ICU
inregional Victoria between 1 July 2006 and 30 June 2014. VICNISS
reported CLABS| cases were reviewed for verification. An intervention was

implemented in 2009.

Intervention: The care bundle introduced in 2009 included a previously
established line insertion procedure anda novel line maintenance
procedure comprising Biopatch, daily 2% chlorhexidine body wash, daily
ICU central line review, and liaison nurse fallow-up of central lines.

Main outcome measures: CLABSI rate (cases per 1000 central line days).
Results: The average CLABSI rate fel from 2271000 central line days (peak
of 521000 central line days in quarter 4, 2008) during the pre-intervention
periodte 0.5/1000 central line days (041000 central line days from July
2012 to July 2014) during the post-intervention period.

Conclusion: Our study suggests that this care bundle, using a novel
maintenance procedure, can effectively reduce the CLABSI rate and

| maintain it at mro out to 2 years.
.

Ethics approval was obtained from
the Barwon Health Research Review
Committee. This project was per-
formed as part of the authors’ usual
roles and no funding or subsidy was
received. All of us had full access to
the study data.

Intervention

The care bundle was based on
the Australian and New Zealand
Intensive Care Society CLABSI
prevention project® comprehensive
literature review and collaboration
between UHG ICU, UHG Infection
Control Services and other key
stakeholders. The final care bundle
{Appendix 1) included standard line
insertion procedure consistent with
that described previously® bedside
audit by an observer with stopping
rules, and a novel line maintenance
procedure that included place-
ment of a Biopatch (Johnson and
Johnson), sterile line access, daily
2% chlorhexidine body wash, daily
central venous catheter (CVC) review
with early line removal, and liaison
nurse follow-up of all CVCs present
at discharge.

Study procedure

All adult patients admitted to UHG
ICU between 1 July 2006 and 30 June
2014 were captured in this study.
The care bundle was introduced in
2009, dividing patients into a pre-
intervention period (1 July 2006 to
31 December 2009) and a post-in-
tervention period {1 January 2010 to
30 June 2014). Case identification of
CLABSI was based on the VICNISS
dataset and review of blood cultures,
Al VICNISS-reported CLABSI cases
were reviewed by one of us (DE) to
confirm that they fulfilled the cur-
rent VICNISS definition (Appendix
2). This definition is consistent with
the internationally accepted O'Crady
definition that has been previously
applied.™

All confirmed CLABSIs were
included in the analysis, irrespective
of whether line insertion occurred in
the ICU. Cohort demographic, basic
clinical and microbiological data were
collected from the hospital electronic
database. Patient medical records of
all VICNISS-reported CLABSI cases
were reviewed to confirm CLABSI
definition and collect additional clini-
cal information. Finally, all positive

MIA 202 (5) - 16 March 2015 2&7

Objective: To determine the effectiveness of a care bundle, with a novel
line maintenance procedure, in reducing the rate of central line-associated
bloodstream infection (CLABSI) in the intensive care unit (ICU).

Design, participants and setting: Before-and-after study using CLABSI
data reported to the Victorian Healthcare Associated Infection Surveillance
System (VICNISS), in adult patients admitted to a tertiary adult ICU

in regional Victoria between 1 July 2006 and 30 June 2014. VICNISS-
reported CLABSI cases were reviewed for verification. An intervention was
implemented in 20009.

Intervention: The care bundle introduced in 2009 included a previously
established line insertion procedure and a novel line maintenance
procedure comprising Biopatch, daily 2% chlorhexidine body wash, daily
ICU central line review, and liaison nurse follow-up of central lines.

Main outcome measures: CLABSI rate (cases per 1000 central line days).

Results: The average CLABSI rate fell from 2.2/1000 central line days (peak
of 5.2/1000 central line days in quarter 4, 2008) during the pre-intervention
period to 0.5/1000 central line days (0/1000 central line days from July
2012 to July 2014) during the post-intervention period.

Conclusion: Our study suggests that this care bundle, using a novel
maintenance procedure, can effectively reduce the CLABSI rate and
maintain it at zero out to 2 years.



Maintenance Bundle +/- Dedicated Trolley
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Improving the central venous access devices maintenance
process to reduce associated infections in paediatrics: evaluation
of a practical, multi-faceted quality-improvement initiat

Abstract. Introduction: Central venous access devices (CVADs) provide essential and reliable vascular access, but
infection i1s a common and serious complication with paediatric patients. CVAD bundles have been demonstrated to

Tricia Kleidon'* kN, mnp
Abby Hlling' &N, BN

o effectively reduce central line-associated bloodstream infections (CLABSI), but primarily during CVAD insertion.
Jane Tomlinson’ 1, o Another emerging strategy to encourage best practice is the use of a dedicated CVAD trolley for maintenance.
Amanda Ullman™" gN, MAppSci, PhD{Ca ndidate) - . = R . ; .

iy et Colt' ol o e, QUATO Ml Methods: A quality-improvement initiative was undertaken to improve CVAD maintenance and to evaluate the
Nchoc of g sty Criin Uty b, Q411 Al effectiveness of the chosen interventions at the Royal Children’s Hospital, Brisbane. Nursing staff from four wards

*Comesponding author. Email: 2 ullman@griffith.edu.au

within the hospital elected to participate and the wards were allocated to receive either Intervention A (CVAD
Nbstact, Inroduction: Cntil v scessdeviees CvADy i senitmd i g intenance bundle only) or Intervention B (CVAD maintenance bundle and dedicated CVAD trolley). Effectiveness
effectively reduce central line-associated bloodstream infections (CLABSI), but primarily - s . - ~ - - - ~ - - s
Amths cneging sty to coumge b pmn«:mmf‘_rmm;g}m_ ~f4 ofthe interventions was evaluated by: (1) rate of CLABSI per 1000 catheter-days; and (i1) audits of clinician compliance
cctvences ofthe chxsen ntervetions tthe Royal Chikdren'’s Hospital, Bridbane, Nurd . . \ . .

widin e hopil o 11k e el 4hicgid toseive o with evidence-based CVAD maintenance strategies.

Results: During the initiative, the hospital-wide CLABSI rate decreased from 9.07 to 1.05 episodes per 1000
sy (0001 T e of LA i iercnin A wrts i o 70 o Catheter-days (P=0.01). The rate of CLABSI in Intervention A wards reduced from 7.6 to 2.2 episodes per 1000
K vt and s <0000 m e miementonass o catheter-days (P<0.001) and in Intervention B wards reduced from 8.0 to 0.5 episodes per 1000 catheter-days

within the hospital elected to participate and the wards were allocated to receive either |
G ion of CVAD mai bundles and a dedicated CVAD trolls

maintenancebundle only) or Intervention B {CVAD mai bundle and dedicated CV A
ofthe interventions was evaluated by (i) rate of CLABSI per 1000 catheter-days; and (i) audits
with evidence-hased CVAD maintenance strategies.
CrABstand mroredaudicd complincs o vderec st prasicswinn i (P (). (001 ), Hospital-wide audits of clinician compliance increased from 11.9%to 35% (P=10.001 )in the Intervention
Received 17 Movember 2014, acoepted 22 December 2014, published onling 18 March 2015 R . .
A wards and to 83% (P <0.001) in the Intervention B wards.
irduction of CVADS in ety pdia Conclusion: Implementation of CVAD maintenance bundles and a dedicated CVAD trolley successfully reduced

Results: During the initiative, the hospital-wide CLABSI rate decreased from 9.07 to
Centml venous access devices (CVADs) are integral to the  treatment, resulting in interrupd
medical management of many paediatric conditions. Reliable  insertion and risks  associate] A 3 1 -~ r : : 4 - - 5 . : 3 " s : : S
ol o s o i o e o and S e CLABSI and improved audited compliance to evidence-based practices within our tertiary paediatric hospital.
delivery of medications including chemotherpy, antibiotics, Central line-associated blood
haemodialysis, parenteml nutrition and other lifesaving  remains the most significant
infusions into large calibre vessels to allow adequate dilution morbidity and mortality in patients with CVADs and is
of the drug, avoid vessel irritation, and reduce therisk of drug. associated with increased healthcare costs in hospitalised
extravasation.’” Despite theirnecessity, between20 and 50%  patients.*'"  Numerous intemational clinical pmctice

www publish. csiro. swjoumalshi

Joumal compilation © Australasian College for Infection Prevention and Control 2015




Amanda Ullman, Abby llling

practical, multi-

cmmmsn-s\ Delivering

the best care
HEALTH SERVICES for our kids.

CVAD (central venous access device)
Maintenance Bundle

Hand Hygiene ANTT (aseptie nen-touch tenchigue)

-Appropriate use of surgical or standard ANTT as per
-Aseptic clinical hand wash (60 secnnds]l performed nursing standard
before all line access | maintenance procedures ~AMNTT used for all CVAD line maintenance and
-5 moments® for hand hygiene access procedures

Scrub the hub Dressing

-2% Chlorhexidine Gluconate and 70% Alcohol CVAD hub -Semi-permeable dressing will remain clean, dry and

decontamination will be performed for 30 seconds with intact

-20-30 seconds dry time before each hub access -Dressing care will be documented daily on CVAD
Mursing Activity Report

Patency

-Needless Access Device (NAD) will remain clear and free of bloody residue
-NAD changes incorporated in dressing change or if NAD is visibly soiled
-NAD changes documented on CVAD Nursing Activity Report

-CVAD flushes freely and aspirates -

patency documented daily on CVAD Nursing Activity Report

For information contact -

The RCH Paediatric Vascular Assessment and Management Service

Pager #59775 or e: abby davidson@heaith.qgld.gov.au

faceted qua

f

Rachel Edwards, Gerry Fogarty, Tricia Kleidon, Jane Tomlinson (2015): Improving the central venous access devices maintenance process to reduce associated infections in paediatrics: evaluation of a
ty-improvement initiative. CSIRO Publishing. http://dx.doi.org/10.1071/H114038.
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Other Great Initiatives

Welcome to the OMG study newsletter!

The OMG PIVC study is officially but it will take a bit longer. Now recognition for their participation
the largest prevalence study ever the data has been entered, we in the OMG study. So many people
. undertaken of peripheral IV cath- are busy cleaning it in prepara- have devoted hours of time and
ro u p eters. With data from 410 hospi- tion for data analysis. Following effort to this study and we believe
tals in 50 countries and 15 lan- the data analysis phase, we will they deserve recognition. Many
guages, the results and bench- publish the full study resultsin a sites have had certificate presenta-
marking opportunities promise to peer-reviewed journal, hopefully tion ceremonies for their staff. This
[ ) S e C u re m e n t be fascinating. Thanks to every- in the first half of 2016. You will is a great idea because it reminds
one who has contributed to mak- definitely be notified when the clinicians how important and useful
ing this study a success. paper is published. local research activities can be.
. We are receiving questions Next year, we will showcase the
[ ] D re S S I n g Study update... about the nature of the final re- full OMG study results at the inau-
port to each site. The first run of gural Australian Vascular Access
Data entry has finished analysis will be fairly descriptive Society conference in Brisbane,
in nature. Your report will pro- Australia in April and at the World

° . . 410 hospitals in 50 countries vide you with tables of descrip- Congress for Vascular Access in
O u I n e re p a Ce l I I e n ( ) eVI Ce S a n have taken part tive data from your site in com- Lisbon, Portugal in June.
Data entered in 15 languages parison with o?her St i yous If you are interested in partici-
country or region.

d . . t t o t Over 42,000 PIVCs entered pating in future IV research pro-
' I l 4 We encourage you to create a Jjects with the AVATAR group, let us
a I n I S ra I O n S e S > 70,000 patents screened presentation or write a paper of know. To keep up with the AVATAR
Data analysis is underway the findings in your health dis- group, you can subscribe to our
Results will be published in trict or region and describe what AVATAR newsletter
11

2016 steps you plan to take to address (v avataceroun ore ay) and fol-
. any concerns you may have low us on Twitter @AVATAR_grp
found there. Other sites would :
In conclusion, thanks to everyone

be interested to hear of your for their ongoing support of this

experience and gies under- 3o p
study. It has been quite
taken for improvement. Please ¥ 2

By now, all sites have entered
their data (or submitted it for da-
ta entry) and most sites have re-

[ ] M : celved a spreadsheet of their own cenmember. a condition of the a journey!
Obal overview ot use, practices an fdngs Youwewelcometowse L RIE I e pennua et Fantn,

Vic, Australia

this data for local auditing pur-
poses. Please check this data is published, and any publi-

carefully and le} Q:lhan ifnow if cations must acknowledge
any data are missing or if any- the OMG study team, as
thing needs to be corrected in our 2
per the authorship agree-
database. =
ment signed by each par-
You are also very welcome to re- ticipating site.
use the data collection tool for
future audits in your hospital so
you can track progress.

published before the main paper

We are providing certifi- §
cates to every site involved
in the study. If you have

Many people have asked when not yet done so, please
the findings will be published. We provide Gillian with the list
are as anxious as you to see this, of names of people who

deserve a certificate of




Preventing VAD-related Infection
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Central Line Associated Bloodstream Infection
Issues

* 17% of Australian ICU patients receive CVCs1l
NSW CLABSI rate around — 1.2/1000 catheter days

Some organisations have achieved and maintained zero CLABSI

Clinicians do not comply with evidence-based infection control
practice recommendations

* compliance with the clinician bundle between 61% to 90% & with the
patient bundle between 74.1% to 91.8%?

» overall hand hygiene compliance in Australia is only 78.3% (Cl 95%
78.2-78.3)3

Some data regarding line management, securement, access
and management

e Little data about organisational culture, incentives

1. Halton, K. A,, Cook, D. A., Whitby, M., Paterson, D. L., & Graves, N. (2009). Cost effectiveness of antimicrobial catheters in the intensive care unit:
addressing uncertainty in the decision. Critical care, 13, R35.

2. Mclaws, M. L., & Burrell, A. R. (2012). Zero risk for central line-associated bloodstream infection: are we there yet? Critical care medicine, 40, 388-393.

3. Hand Hygiene Australia, National Data Period Two, 2013 http://www.hha.org.au/LatestNationalData.aspx Accessed 06/10/2013



http://www.hha.org.au/LatestNationalData.aspx
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3500 cases of bloodstream infections.
Most of them are preventable.

In Austraha each year there are approxamately 3500 cases of
bloodstream infections as a result of intravascular catheters.
Many of these are central ine assoaated bloodstream
infections (CLABSI), and occur in intensive care units.

Most of them are preventable.

Source: http://www.clabsi.com.au/ Accessed 24/11/2015
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Lack of long-term reliable CLABSI/1,000 line days
data

* NSW 3.7 (95%CI 2.5-5.3)
*VIC 2.3 (95%ClI 1.5-3.3)

* National 0.6 (95% Cl 0.2-2.4)

McLaws ML, Taylor P J Hosp Infect 2003; 53 (4): 260-268.
Russo PL, Bull A, Bennett N, et al.. Am J Infect Control 2006;34: 430-6.

McLaws ML, Burrell A Crit Care Med 2012; 40:388 —393



Simple Facts

e Estimated overall incidence of infection 2.5%!1

e Catheter-related bloodstream infections (CR-BSIs) increase health
costs and patient morbidity?

e Common skin flora = S. aureus, S. epidermidis & CNS (gram +ve)

* Fungi as well as gram +ve and gram —ve organisms commonly cause
CLABSI - Vancomycin-resistant enterococci, Ps. aeruginosa and
Candida albicans?

* |n one study resistant organisms accounted for 64.4% cultures?
* |CU CLs may be accessed > 16 times a shift?

Halton, K. A., Cook, D. A., Whitby, M., Paterson, D. L., & Graves, N. (2009). Cost effectiveness of antimicrobial catheters in the intensive care unit: addressing uncertainty in the
decision. Critical care, 13, R35.

Cumbo-Nacheli, G., Paz y Mar, H., Cobb, S., de Sanctis, J., & Guzman, J. (2011). CEntral line-associated bloodstream infections (clabsi) in a large medical intensive care unit. CHEST
Journal, 140, 272A-272A.

http://www.americannursetoday.com/assets/0/434/436/440/6116/6118/6122/6174/5bf3862f-a647-4391-b3f1-27532fe3f158.pdf Accesse d 06/10/2013
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Treatment Costs & Microbial Costs

e ~ 3500 Aussies CLABSI each year

e Excess length of stay 2.4 ICU and 7.5 general ward days
* |CU bed-day SAUD (2006) 3,021 = $7,250 excess cost per case — $22,128.750
* Ward bed-day SAUD (2006) 843 = $6,322 excess cost per case —$22,127,000

e Diagnostic costs — catheter tip & two blood cultures

* Treatment costs
* 2 weeks of Vancomycin
* 10 days of Ticarcillin
* 4 weeks Fluconazole



Microbial Source of CRBSI

EXTRALUMINAL COLONIZATION INTRALUMINAL COLONIZATION

Catheter

Extraluminal biofilm is the major Intraluminal biofilm is the major
source of CRBSI within the first week source of CRBSI after 1 week in both
of catheterization in short-term short- and long-term catheters.

catheters. Extraluminal biofilm is the
major source of tunnel infections (exit
site infections) in long-term catheters.

SKIN PREP ASEPTIC TECHNIQUE DRESSING COATED CATHETERS

Ryder, MA. Catheter-Related Infections: It’s All About Biofilm. Topics in Adv Practice
Nursing eJ. 2005;5(3) ©2005 Medscape. Posted 08/18/2005.
http.//www.medscape.com/viewarticle/508 109



IVD-related BSI Risk Factors

* Underlying disease

* Prolonged hospitalization before device
* |nsertion
— Site (heavily colonized) and type

e Catheter management
— Duration of insertion

— Colonization of catheter hub from contaminated
HCW hands

* Antibiotic use during catheterization
* Formation of biofilm




Modifiable Risk Factors

Characteristic

Risk Factor Hierarchy

Insertion circumstances

Emergency > elective

Skill of inserter

General > specialized

Insertion site

Femoral > subclavian

Skin antisepsis

/0% alcohol, 10% povidone-
lodine > chlorhexidine solutions

Catheter lumens

Multilumen > single lumen

Duration of catheter use

Longer duration of use greater
risk

Barrier precautions

Submaximal > maximal




Risk Management

Education &
competency
testing,
certification

Use of best-fit
technology/
devices/
pharmacology for
line life-cycle

Standardised
Insertion
Technique

Process
Compliance
Monitoring

Outcome
Monitoring

Sentinel review/
case investigation

Governance/
communication/

Frontline workers

Risk
Management

Bundles

24



Risk Factors Unique to Setting Where Line Inserted
and/or Accessed — Emergency vs Scheduled and

Ambulatory vs Inpatient
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CLABSIs & Mortality

Relative risk of hospital mortality
associated with CR-BSI estimated
to be 1.06 or absolute increase
in mortality just under 1%

How does that impact the
families of the 3500 Australians
who develop CLABSI each year?




Prioratised Needs



Respect For Risks Associated w/
Peripheral Vs and Prevention



Intravascular device use, management,
documentation and complications

* 30-80 % of people admitted to hospital receiving a PVC during their
stay

* 0.1% or 0.5 per 1,000 catheter days

* 58.7% (n=321) of patients had one or more vascular devices
e 190 (86.4%) PVCs, 25 (11.4%) PICCs and 5 (2.3%) CVCs.
* 22.3% inserted by a doctor,
* 20.5% by the intravenous service,

* 10% by trained ward nurses and
 47% it was not known who inserted the device.

New, Karen A., Webster, Joan, Marsh, Nicole M., Hewer, Barbara, and Hewer, Barbara (2014). Intravascular device use, management, documentation and complications: a point prevalence survey. Aust. Health Review 38, 345—
349. http://dx.doi.org/10.1071/AH13111



Evaluation of a Pilot Educational Program ()
on Safe and Effective Insertion and

Management of Peripheral Intravenous

Catheters

Niall Higgins, PhD, RN
Samantha Keogh, Phl), RN
Claire Rickard, Phi), RN
Alliance for Vascular Access Training and Research, Griffith University, Brishane, Australia

Abstract

Peripheral intravenous catheter (PIVC) insertion and subsequent care have been highlighted as areas for
improvement in the management of intravascular devices; however, only the fundamentals of PIVC care are routinely
faught to registered nurses in Australia. In 2013, a vascular access-focused elective postgraduate course, Peripheral
Intravenous Access and Care (8033NRS) was commenced for students enrolled in any of the Griffith University master’s
degree programs. It was developed with the intent to translate research knowledge into practice by providing access fo
the latest research findings and current best practices in peripheral intravenous access. Topics covered preinsertion,
insertion, and postinsertion care and were developed for the online environment, which is known o be conducive to
individual student learning stvles. Leaming activities included viewing short videos delivered by local and international
clinical researchers. This course is the first known university-provided, postgraduate academic course on this subject in
Australia, and possibly 1 of the few available intermationally. The course succeeded in its aim of increasing knowledge
and skills about safe, evidence-based PIVC insertion and care fo regisiered nurses. Its development and implementation
at the posteraduate level may be regarded as a strategy to provide a greater understanding regarding scope and
relevance for nursing practice and for informed decision making on optimum integration at the undergraduaie level. This
ultimately will increase positive patient outcomes and the patient experience of vascular access.

Keywords: insertion and management of PIVCs, peripheral intravenous catheters, postgraduate education



Education & Awareness on
Infection Risk and Prevention



Education & Awareness on Infection Risk and
Prevention

* Not well addressed in undergraduate courses in Australia — medicine
and nursing

* Significant & disproportionate focus to date on hand hygiene
* National focus on aseptic non-touch technique & competency

* Patients, families and carers generally unaware of their role in
prevention and advocacy

* Slow and random promotion of standardised practice in ICU-setting
with minimal uptake in non-ICU areas eg. renal, interventional
radiology, ER and oncology

e Substantial national research — not translated to the bedside



How Humans and Technology
Can Prevent VAD-related
Infection



Selected Novel Technologies

e Sutureless securement devices
 ( BSlin 2 studies
* Dressings
* Chlorhexidine-impregnated sponge - |, 60%
* Antimicrobial impregnated catheters
* 12/16 studies {, in CVC-related BSls ~ 40%
* lodine-containing catheter hub
* Unequivocal results
* Mechanical Access Valve (MAV) IV Access Systems

* Patient vs HCW safety
* Pre-filled syringes



New Technical/ Product
Development



New Technical/ Product Development

e Better human factors — usage, storage

* More attractive design

* Intuitive & easy to use by ageing workforce (visual cues)
* Use of forcing functions to prevent misuse

* Inbuilt alarms

* Inbuilt compliance monitoring

* Inclusion of “best practice” information with product

* Packaging and presentation to enable seamless insertion, maintenance and
access

* Product innovation drives guidelines and standards rather than reverse



Examples of Technology Driven Infection
Prevention Solutions

e Easy-to-use skin preparation

e Ultrasound guided insertion

* Securement devices

* Engineered devices eg. Needleless connectors

* Antiseptic impregnated dressings

How do we address the issue of biofilm?

* Nanotechnologies, improved device composition and design
 ANTISEPTIC AND ANTIMICROBIAL COATED CATHETERS



| action
Using Science To Keep

Perspective GO







Antimicrobial Catheters

* Arrowg*ard introduced in 1990

* External catheter surface impregnated with combination of
silver sulfadiazine (SSD) and chlorhexidine (Chlorhexidine)

* Designed to reduce catheter colonisation
 Demonstrated good in vitro broad spectrum efficacy

e Subsequent publication of additional in vitro and invivo studies
as well as economic studies

* Extended dwell times and greater understanding of CLABSI
cause lead to 2" generation



By 2005

* 19 RCTs, 3 meta-analyses & 2 cost-benefit analyses

* CDC recommended use of antimicrobial-impregnated CVCs in
selected clinical situations

* 13 of the 17 published studies that examined the effect of
antimicrobial-impregnated CVCs on rates of CVC-related BSI found
either a statistically significant reduction or a strong trend toward
a reduction in rates of BSI

e Evidence that 40% of intravascular device—related BSIs are
preventable with the use of antimicrobial-impregnated CVCs

e Support their selective use in situations in which rates of CVC-
related BSI remain unacceptably high despite adherence to
standard infection-control practices

. Crnich, C. J., & Maki, D. G. (2005). Are antimicrobial-impregnated catheters effective? When does repetition reach the point of exhaustion? Clinical infectious diseases : an official publication of the Infectious Diseases Society of

America, 41, 681-685.



Current Recommendations

Recommended by CDC ecommended by ANZICs Recommended by SHEA

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

Naomi P. O'Grady, M.D.%, Mary Alexander, R.N.% Lillian A, Burns, M.T., M.P.H., C.I.C.YE.
Patchen Dellinger, M.D“‘Jeffery Garland, M.D., S‘M‘S*Srephen 0. Heard, M.D.™ Pamala
A, Lipsett, M‘D.j’Henry Masur, M.D." Leanard A. Mermel, D.O., Se.M.* Michele L.
pearson, M.D.* Issam |. Raad, M.D.** Adrienne Randolph, M.D., M.5c.** Mark E. Rupp,
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Central Line Insertion
and Maintenance
Guideline

April 2012

o 2 ANZICS

INFECTION CONTROL AND NOSPITAL EPIDEMIOLOGY JULY 2014, VOL. 35, NO. 7

SHEA/IDSA PRACTICE RECOMMENDATION

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

Jonas Marschall, MD;'** Leonard A. Mermel, DO, ScM;™* Mohamad Fakih, MD, MPH;*
Lynn Hadaway, MEd, RN, B¢ RNI;* Alexander Kallen, MD, Ml’ll Naomi P. O'Grady, MD;"
Ann Marie Pettis, RN, BSN, CIC;* Mark E. Rupp, MD;” Thomas Sandora, MD, MPH;"
Lisa L. Maragakis, MD, MPH;" Deborah S. Yn\«lc. MD, MPH"

PURPOSE in ICU patients and associated with substantial risk (eg,
pulmonary artery catheters with catheter introducers),
and the fact that catheters are frequently placed in emer
gency circumstances, repeatedly accessed each day, and
often needed for extended periods of time.*
Non-ICU population: although the primary focus of
attention over the last 2 decades has been the ICU set
ting, the majority of CLABSIs occur in hospital units
outside the ICU or in outpatients.*"
C. Infection prevention and control efforts should include
other vulnerable populations, such as patients receiving
emodialysis through catheters,” intraope;
ents,' and oncology patients.
D. Besides central venous catheters (CVCs), ,\.-,.,-hu al ar
terial catheters also carry a risk of infectio
1. Uummm associated with hospital-acquired CLABSI
. Increased length of hospital sta

Previously published guidelines are available that provide
comprehensive recommendations for detecting and prevent
ing healthcare-associated infections (HAIS). The intent of this
document s to highlight practical recommendationsin acon- .
cise format designed 10 assist acute care hospitals in imple
menting and prioritizing their central ine-associated blood
stream infection (CLABSI) prevention efforts. This document
updates “Strategies to Prevent Central Line-Associated
Bloodstream Infections in Acute Care Hospitals,” published
. This expert guidance document is sponsored by the
Society for Healthcare Epidemiology of America (SHEA) and
is the product of a collsborative cffort led by SHEA, the
Infectious Diseases Society of America (IDSA), the American
Hospital Association (AHA), the Association for Professionals
in Infetion Control and Epidemiology (APIC), and The Joint
; with major contributions from representati " Increased cost (the non-inflation-adjusted attributable
of a number of organizations and societies with content ex i LA o B o o Vare s gang
pertise. The list of endorsing and supporting organizations 5 §39,000 per Cotaadas ).
is presented in the introduction to the 2014 updates.

. Independent risk factors for CLABSI (in at least 2 pub
lished studies)
A. Factors associated with increased risk.
1. Prolonged hospitalization before catheterization
2. Prolonged duration of catheteriz:
. Heavy microbial colonization at the insertion site

SECTION 1: RATIONALE AND STATEMENTS
OF CONCERN

1. Patients at risk for CLABSIs in acute care facilities on

cre unit (ICU) population: the risk of CLABSI

nts is high. Reasons for this include the 4. Heavy microbial colonization of the catheter hub
frequent insertion of multiple catheters, the use of spe 5. Internal jugular catheterization
<ific types of catheters that are almost exclusively inserted 6. Femoral catheterization in adults
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3. Warren Alpert Medical School of Brown University and Rhode Island Hospital, Providence, Rhode Islind; 4. St. John Hospital and Medical Center and
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Prevention, Atlanta, Georgia; 7. National Institutes of Health, Bethesda, Maryland; & University of Rochester Medical Center, Rochester, New York:
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Antibiotic/Antiseptic Catheters

Use an antimicrobial or antiseptic-impregnated CVC in adults
whose catheter is expected to remain in place >5 days if, after
implementing a comprehensive strategy to reduce rates of
CR-BSI, the rate has not sufficiently decreased.

The comprehensive strategy should include the following 3
components:
e educating persons who insert and maintain catheters,
* use of maximal barrier precautions, and

* a2 0.5% chlorhexidine preparation for skin antisepsis during central
venous catheter insertion.



ANZICS Antimicrobial central lines

Antimicrobial central linesi"18

Chlorhexidine and silver sulphadiazine coated lines (not silver-only),"® and rifampicin
and minocycline lines should be considered

» |f the CLABSI rate remains high in spite of good compliance with the insertion
and maintenance guidelines

» For patients who will have a central line in-situ =7 days®®

» For patients at particular risk of CLABSI, eg. burns, immunocompromised

Other factors to consider are:’

» Both types of catheter have limited antimicrobial action against some organisms.

» |If rifampicin and minocycline lines are frequently used, there should be monitoring
for the development of resistance.

» Hypersensitivity reactions to chlorhexidine-coated central lines have been
reported, albeit rarely.

http://www.anzics.com.au/safety-quality/clab Accessed 06/10/2013



http://www.anzics.com.au/safety-quality/clab
http://www.anzics.com.au/safety-quality/clab
http://www.anzics.com.au/safety-quality/clab
http://www.anzics.com.au/safety-quality/clab

2014 Compendium Special Approaches

* Implement after assessment when unacceptably high rates occur despite
high compliance with basic prevention practices

e Special Approach Technologies:
* Antiseptic impregnated CVCs in adult patients (I)
e Consider duration and CLABSI rates
* CHG containing dressings (l)
* Unclear as to benefit if daily HG bathing is already established and vice versa
* Antiseptic-containing hub/connector cap/port protector (I)
» Effectiveness of 5 second antiseptic scrub is basic practices

e Antimicrobial locks (I)
* Balance development of resistance with subtherapeutic drug concentrations

. gemqving special approach technology after return to baseline is a local
ecision



CVAD Post Insertion Management

* Single use 2% chlorhexidine & ACH ey
gluconate in 70% isopropyl alcohol
solution is the preferred antiseptic

agent for insertion and dressing of 3% 1cManual
CVADS . . Central Venous Access Device
o If th|5 IS nOt avalla ble, Post Insertion Management

chlorhexidine 0.5% in 70% alcohol
or iodine in alcohol should be used
¢ Solutions must not be decanted

into smaller containers and unused =V
portions must be discarded. Where s
a patient demonstrates

chlorhexidine sensitivity topical

povidone iodine 10% in 70%

alcohol may be used .
http://intensivecare.hsnet.nsw.gov.au/icwiki/index.php -

Recommendation Statements



http://intensivecare.hsnet.nsw.gov.au/icwiki/index.php/CVAD_-_Recommendation_Statements
http://intensivecare.hsnet.nsw.gov.au/icwiki/index.php/CVAD_-_Recommendation_Statements
http://intensivecare.hsnet.nsw.gov.au/icwiki/index.php/CVAD_-_Recommendation_Statements

Chlorhexidine Sensitivity



Chlorhexidine Antiseptic Properties

* Been used widely as an antimicrobial agent since mid
1970s

* Mouth rinses, cosmetics, contact lens solution, skin
creams

* Used clinically urinary antiseptic/ lubricant, implanted
mesh

* Increasing use in clinical settings — skin preparation
and hand hygiene solution

* Broad spectrum of action, rapid acting & persistent



Safety When Using Chlorhexidine

* Patient reactions are rare & typically minor
e Staff safety is not an issue

* Manufacturers’ instructions should be followed including paying
attention to label warnings



CHG-Associated Anaphylaxis

e Chlorhexidine introduced in 1954

» Adverse reactions (mostly mild and skin related) reported for last 30
years

* Type 1 hypersensitivity first reported 1984

* Over ten years ~ 50 case reports published

* High rate in Japan

* Most anaphylaxis related to anaesthesia and surgery

Nakonechna, A., Dore, P., Dixon, T., Khan, S., Deacock, S., Holding, S., & Abuzakouk, M. (2012). Immediate hypersensitivity to chlorhexidine is increasingly recognised in the United Kingdom. Allergologia et immunopathologia.



Four cases of anaphylaxis to chlorhexidine
impregnated central venous catheters: a case
cluster or the tip of the iceberg?

Editor—We describe four cases of anaphyvlaxis cansed by
chlorhexidine in patients undergoing ansesthesia for cardio-
thoracic procedures in our Trust over a 12 month period.
In all of these cases, anaphylaxis was preceded by inser-
tien of a central venous catheter (CVC) impregnated with
silver sulphadiazine and chlorhexidineg (ARROW gard
Blue®). All patients received standard anaphylaxis man-
apement including the administration of iLv. epinephring,
stemids, and antihistamines, In each patient, a ryplase
increase from baseling was demonstrated in the early post-
reaction sample, indicating mast cell degranulation and
confirming  the clinical impression  of  anaphylaxis,
Allergen-specific IgE testing (ImmunoCAP®) 1o chlorhexi-
dine was also positive in all cases.

The first patient experienced two separaie episodes of
chlorhexidine-associaled anaphvlaxis. He had his initial
procedure abandoned after developing anaphylaxis. An
ARROW gard Blue® CVC was inserted irmmediataly
before his reaction, but the significance was nol noted at
the time. Aflter investigation under the allergy team, he
wis found to be positive to chlorhexidine by specific 1gE
His surpery was rescheduled and in light of his previous
episcde, all antiseptic preparations containing chlorhexi-
dine were removed from the theatre. He had a second ana-
phyvlactic eaction after insertion of a second AREOW gard
Blue® CVC. The external sterile set packaging did not

Chlorhexidineg is a chloropheny]l biguanide antiseptic
with two identical epitopes. This tvpe of chemical confor-
mation is known to be capable of cross-linking IgE anti-
bodies on the swiface of mast cells and basophils,
subsequently  cansing  histamine release in sensitized
individuals in @ manner similar to  swccinylcholine.
Sensitization to chlothexidine is undoubiedly  thmough
exposure, although this does not appear o be more
commaon in health-care  pmfessionals who work in oan
envimonmentl where chlothexiding is Ilb'lqlllmlls.j

Fist reports of anaplylaxis © this subslance appeared in
medical litermture 25 vr ngf? and subsequent meports have
been published sporadically since, mainly involving resc-
tions from topical applications to skin and mucous mem-
bmnes (ophthalmic wash, wurinary  catheterization, mectal
examination, and intmnasal administmtion).” " The severity
of these cases prompled the Food and Drug Administeation
(FDA) in 19598, to issue an alert to the medical community
gbout the potential for serious hvpersensitivity reactions to
chlorhexidine-impregnated medical devices.?

The incidence of chlorhexidine anaphyvlaxis is likely to be
vastly under-represented: in a world-wide review in 200,
there were only 50 reported cases over a 10 wr peﬂmi."" In
mwaponse o our meeent cases, the Immunology Department
in Southampton is curently undertaking a histovical review
of patients who have had an episode of intraoperative
allergy. They have so far discovered 19 patients with posi-
tive chlorhexidine “ImmunoCAP” tests in Wessex out of 85
cases tested in the last 36 months. OF the 86 patients tested,
16 were anaesthetic referrals and of these seven tested posi-
tive for chlothexidine “ImmunoCAFP”,

Jee, R., Nel, L., Gnanakumaran, G., Williams, A., & Eren, E. (2009). Four cases of anaphylaxis to chlorhexidine impregnated central
venous catheters: a case cluster or the tip of the iceberg? British journal of anaesthesia, 103, 614-615.



The Importance of Checking Packaging and
Patient History

e “ ..as it was not widely appreciated that central lines may be pre-
coated with Chlorhexidine and (as is routine practice) the line was

handed to us already open, none of us thought to check the package
insert...”

* CHG-impregnated CVCs are contraindicated for patients with known
hypersensitivity

Stephens, R., Mythen, M., Kallis, P., Davies, D. W., Egner, W., & Rickards, A. (2001). Two episodes of life-threatening anaphylaxis in the same patient to a chlorhexidine-sulphadiazine-coated central venous catheter. British journal of
anaesthesia, 87, 306-308.



UK Medical Device Alert 2012/075

Medical Device Alert

Ref: MDAZD12/0TS  Issued: 25 October 2012 at 12:00

All medical devices and medicinal products containing chlorhexidine

|

=

RiIsk of araphylaciic reaction due to
chiornexiding all=rgy.

Action by

All medical and nursing stafl involved In the use
of ihege devices and medicinal products.

CAS deadiines

Action underway. 22 Movember 2012
Action compiste: 25 January 2012
Hote: Thesa caadiines ars for eystems o be

In place to engure there 18 continuad
awaranegs of this problem.

Problem Action

+  Engure that known allergles ars

« Chnack the 1abeds and InsUCHans far use

+ If a patient experiences an unexpiainad

+ Repon allergic reactions to products

+  Furtner guidance on anaphylais Is

Be awarz of the patential for an
anaphylactic reaction 1o chiorhexiding

recorded In patient notes.

o establish If products contaln
chlorhexiding prior 1o use on patients
With 3 krowni allengy.

reaction, check whether chiornexidine
Wag usad orwas Impregnated Ina
medical device inat was used

contalining chisrexiding o the MHRA.

avallable from MICE, the Resusciiation
Gaouncll and e AAGEIL.

Wb wah i e sroducts Regullon Agansy

P 1 204

Be aware of the potential for an
anaphylactic reaction to chlorhexidine.

Ensure that known allergies are
recorded in patient notes.

Check the labels and instructions for use
to establish if products contain
chlorhexidine prior to use on patients
with a known allergy.

If a patient experiences an unexplainad
reaction, check whether chlorhexidine
was used or was impregnated in a
medical device that was used.

Report allergic reactions to products
containing chlorhexidine to the MHREA.

http://www.mhra.gov.uk/home/groups/dts-bs/documents/medicaldevicealert/con197920.pdf Accessed 06/10/2013



http://www.mhra.gov.uk/home/groups/dts-bs/documents/medicaldevicealert/con197920.pdf
http://www.mhra.gov.uk/home/groups/dts-bs/documents/medicaldevicealert/con197920.pdf
http://www.mhra.gov.uk/home/groups/dts-bs/documents/medicaldevicealert/con197920.pdf
http://www.mhra.gov.uk/home/groups/dts-bs/documents/medicaldevicealert/con197920.pdf

Recent National Concerns Regarding Chlorhexidine

ase reports

\ practice

Casereports B

Acute allerglc reaction after intravenous
saline injection: an unusual presentation
of chlorhexidine allergy

Clinical record
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hlorhexidine is widely used as an antiseptic solution
in health care settings and in products such as
mouthwash, disinfectants and toothpastes. An
increasein its use in health care settings in recent years has
led to increasing reports t)FchL)rh"xldmL hypersensitivity
reactions. Such reactions may be Jmmt_dlatt_ ar dcla_',cd 12

isotonic sodium chloride and should not cause an allergic
reaction unless there is an additive in the solution. The
published reports of normal saline allergy did not include
skin prick or intradermal tests, and other potential causes
were not adequately excluded. It was anly after a series
of investigations that our patient was found to be allergic

and acute reactions reflect type 1t sitivity medi

by chlorhexidine-specific [gE. The incidence .Jf]mmt_dlatt_
hypersensitivity to chlorhexidine is still unknown,! but it
has been increasingly reported in relation to exposures
including mouthwash,? anaesthetic lubricants4® and
chlorhexidine-coated venous catheters® As reactions can
include contact dermatitis, urticaria and life-threatening
anaphylaxis? it is paramount that chlorhexidine allergy
be identified. Chlorhexidine allergy should be considered
in patients who experience an allergic reaction to an
intravenous injection.

In this case, the cause was not immediately evident,
as the chlorhexidine was contained in the alcohol-based
swab used to wipe the intravencus administration port.
The patient’s reaction was initially thought to be caused
by hypersensitivity to normal saline, which has been
reported only twice in the literature 4 Normal saline is

to chlorhexidine. We postulate that a small amount of
chlorhexidine from the swab was carried from the surface
of the connector through the intravenous cannula while
flushing it with normal saline. The patient was likely
sensitised to chlorhexidine from exposure during previous
hospital admissions. He was issued with a MedicAlert
bracelet to prevent future exposure to chlorhexidine in
the health care setting and was advised to avoid using
mouthwashes and thhcrpri)ductei containing chlorhexidine.

The amount of chlorhexidine exposure was very small
{only 2% in the swab) in this case, which resulted ina
significant but not dangerous reaction. Greater exposure to
chlorhexiding, such asin surgical preparation orinsertion of
a coated cannula, could have led to life-threatening anaph-
vlaxis. Skin prick testing with chlorhexidine was positive in
this patient but has relatively low sensitivity; intradermal
testing with diluted chlorhexidine is more sensitive. Blood
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VAANZCA Media release

ALTETHAL M A NS TRALLNG
CDLLEGE OF ASAESTHETISTS

Bunday August 17, 2014
Allergic reactions to common hospital antiseptic rising, meeting hears

One of the most widely-used hospital antiseptics in Australia and New Zealand is causing an
increasing numbser of allergic reactions in patients in operating theatres and prompting moves for
anaesthetists to develop guidelines on the management of patients with a known or suspected
allergy to this antiseptic.

Dir Michael Rose, chair of the Australian and New Z=aland Anaesthetic Allergy Group [ANZAAG) will
tell the group’s annual scientific meeting in Sydney on Sunday (August 17) that chlorhexidine is a
highly effective antibacterial agent used in many ways across most healthcare environments.

D'r Rose said chlorhexidine, first developed in 1954, is now widely used across operating theatres,
other hospital envirenments and in the community. Despite this, some health care workers were not
even aware that dhlerhexidine could cause allergy. Allergic reactions range in severity from minor
rashes through to life-threatening anaphylaxis.

“It is an excellent antiseptic because it iz effective against a wide variety of organisms, and has a
lasting effect for days after being applied to the skin,” Dr Rose said.

“But as its use increases we are sesing an increasing number of patients diagnesed with allergy to
this antiseptic after exposure in the operating theatre. It is included in many disinfectants, hand
rubs, lubricating gels and even infused into equipment and drapes and as its presence may not
always be obvious, it can be described as & *hidden’ cause of allergy.”

He said because health professionals weren't always aware they had exposed a patient to
chiorhexidine the diagnosis of an allergy could be missed when complications arise.

“Many of our patients have had more than one reaction before being referred for testing and
diagnesis.

“Where patients are identified with chlorhexidine allergy, it is currenthy hard for staff

to easily identify which products to avoid, because its use is so widespread and it's often not clearly
identified on labels.”

Dr Rose said clear guideli regarding of patients sensitised to chlorhexidine would
help raize awareness about the risks of this allergy in the operating theatre environment, promote
better labelling of preducts that contzin chlorhexidine and encourage healthcare workers to seek a
history of antiseptic allergies from their patients.

The number of patients affected and exact incidences are not known because there is no mandatory
reporting of cases in Australia, but in New Zealand reported cases of chlorhexidine allergy have
increased significanthy.

“The number of reports from 2008-2012 were roughly double that of the entire period from 1965
unitil 2008 in New Zealand."
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ANZCA Guidelines

Australian and New Zealand College of Anaesthetists (ANZCA)

The following organisations have endorsed this document:

Australian and New Zealand Anaesthetic Allergy Group (ANZAAG)

Guidelines on the Perioperative Management of Patients with
Suspected or Proven Hypersensitivity to Chlorhexidine

1. INTRODUCTION

1.1 Chlorhexiding | 1:6-Di-#'-Chlorophenyldiguanidochexane) is a broad-spectrum
antiseptic that is extensively used in healthcare envirgnments. lts many
applications include, but are not limited to, antiseptic solutions and gels for the
disinfection of skin and in lubricants for indwelling wrinary catheter insertion. It
may be impregnated into central venous catheters, dressings. surgical drapes
and other medical devices. It is alse widely available in the community in many

presentations such as antisepiic hand rubs, mouthwashes, toothpastes and
throat lozenges.

1.2 Recognition of the efficacy of chlorhexidine has seen its use dramatically
1.2 Recognition of the efficacy of chlorhexidine has seen its use dramatically i . ) ) . ) i
iner=ase within the hosptal and community environments in recent years. increase within the hospital and community emvironments in recent years.

Hypersensitivity to chlorhexidine has an unknown incidence, but is currently still

ey e e g Hypersensitivity to chlorhexidine has an unknown incidence, but is currently still
hypersensitivity (in its severe form, anaphylaxis). . . . . :

12 Resdy dantfiostion f ll products containing cherhexidin i iffcut with non- rare. Concomitant with widespread use, however, there have been increasing
ol 1 e practionar, ks e sk of aectig e g dunng the reparts of hypersensitivity to chlorhexidine, usually immediate type

patient’s hospital stay particularly difficult.

hypersensitivity (in its severe form, anaphylaxis).

1.4 Careful planning and precautions are necessary to prevent harm to patients
with known chlorhexidine hypersensitivity. Patients diagnosed with or suspected

of having chlorhexidine hypersensitivity have the right to expect that they will
not be exposed to chlorhexidine during an episcde of care if they have informed
staff that they have chlorhexidine hypersensitivity.

2. PURPOSE AND SCOPE

These guidelines are intended to provide information for healthcare
practitioners o assist with perioperative management of patients with proven or
suspected hypersensitivity to chlorhexidine.




Common Features of Reports

* Reaction to Chlorhexidine occurs during multi-body site exposure to
Chlorhexidine — urinary catheter insertion/ skin preparation &
insertion of impregnated CVC

* In multi-case series reports of Chlorhexidine hypersensitivity most
reactions occur after urinary tract mucousal contact with
Chlorhexidine vs insertion of impregnated CVC!

* Specific reports of reaction to Chlorhexidine impregnated CVCs are
rare and most often Chlorhexidine sensitivity known prior to
insertion?

Nakonechna, A., Dore, P., Dixon, T., Khan, S., Deacock, S., Holding, S., & Abuzakouk, M. (2012). Immediate hypersensitivity to chlorhexidine is increasingly recognised in the United Kingdom.
Allergologia et immunopathologia.

Oda, T., Hamasaki, J., Kanda, N., & Mikami, K. (1997). Anaphylactic shock induced by an antiseptic-coated central venous [correction of nervous] catheter. Anesthesiology, 87, 1242-1244.

Garvey, L. H., Roed-Petersen, J., & Husum, B. (2001). Anaphylactic reactions in anaesthetised patients - four cases of chlorhexidine allergy. Acta anaesthesiologica Scandinavica, 45, 1290-1294.



Anaphylaxis to CHG-coated CVCs: Current
Thinking

BACKGROUND: Anaphylactic reactions to chlorhexidine are rare but are
being reported increasingly in association with a variety of products.

METHODS: We report three cases of anaphylaxis to chlorhexidine in
patients presenting for cardiac surgery.

RESULTS: In each case, anaphylaxis was precipitated by the insertion of
a central venous catheter impregnated with chlorhexidine acetate.
Subsequent investigations confirmed chlorhexidine as the causal agent.

CONCLUSION: Extensive use of chlorhexidine to reduce hospital-
acquired infections has the potential to sensitise a small proportion of

patients, leading to life-threatening anaphylaxis on subsequent
exposure.

Guleri, A., Kumar, A., Morgan, R. J., Hartley, M., & Roberts, D. H. (2012). Anaphylaxis to chlorhexidine-coated central venous
catheters: a case series and review of the literature. Surgical infections, 13, 171-174.



Other Important Considerations
 What type of Chlorhexidine?

* Chlorhexidine digluconate (CHG) — dissolves in water and delivers molecule
effectively (scrub solutions, dressings, oral solutions)

e Chlorhexidine diacetate (CHA) or chlorhexidine base (CHX) — no easily soluble, used
for slow release of chlorhexidine from product surface (catheter surface)

 How is Chlorhexidine bonded to surface?

 How long is it protective?

* How is it released?

* Has it passed Biological evaluation of medical devices ISO 10993-1-2009°?

* Chlorhexidine has non-specific action so true resistance unlikely — no
chlorhexidine-resistant bacterial or fungal strains reported despite >60
years use

Modified with permission from K Giare-Patel. Chlorhexidine — the agent, the legacy, the novelty and the safety. AVA 2015.



Staying Passionate



Current Beliefs & Focus

* CLABSI prevention is possible

* Requires rigorous policy and guidelines
* Specific education and training

* Continuous implementation of quality improvement initiatives
* Good governance

* Clinician compliance




AIM for Zero

 Permanent culture change to zero tolerance for all
HAIs including CLABSIs

* |Includes maintenance bundle in addition to insertion
bundle

* Bundles applied house wide not just in ICU
* |Involves all organisations and all clinical settings

e Education, Competency and Privileging of Staff
including Physicians

e Strong clinical and executive leadership

Modified with permission from Ed Septimus, Personal
Communication, 23 Nov 2015.

HCA® | Clinical Services Group




Dbjective: Identify the longest period a central line remains
free from central line-associated bloodstream infection during an
18-month insertion-bundle project.

Design: Prospective cohort.

Setting: New South Wales adult intensive care units at univer-
sity teaching hospitals between July 2007 and December 2008.

Patients: Intensive care unit adult patients whose central line
was inserted in the intensive care unit.

Intervention: Compliance with the insertion bundle for central
lines during the first 12-month roll-out period and the last 6
months.

Main Ouicomes: The cumulative line days that remained close
to infection-free before the lowest probability of central line-
associated bloodstream infection, 1 in 100 chances, was identi-
fied using conditional probability modeling. An adjusted central
line-associated bloodstream infection rate was calculated for
these cumulated line days and thereafter where the probability for
infection increased with additional dwell time.

Results: The lowest probability identified for central line-as-
sociated bloodstream infection was 1 in 100 chances regardless
of the phase of the project or ceniral line type. During the first 12
months of the project, the close to infection-free period finished
by the end of day 7 giving an adjusted central line-associated

bloodstream infection rate of 1.8 (95% confidence interval 0.9-
3.3)1000 line days. By the last 6 months of the project the close
to infection-free period was exiended by 2 additional line days to
the end of day 9, giving an adjusted ceniral line-associated
bloodstream infection rate of 0.9 (95% confidence interval 0.5—
1.5)/1,000 line days. For dialysis and unspecified central line
types, the close to infection-free period was extended by 5
additional line days, from day 2 with a rate of 4.3 (95% confidence
interval 0.9-12.5)/1,000 line days to day 7, giving a rate of 0.6
(95% confidence interval 0.2-2.4)/1,000 line days.

Conclusion: The success of the insertion bundle was identified
by improved analysis that identified that the safest dwell time
was extended to the first 9 days for centrally inserted lines and up
to day 7 for dialysis, peripherally inserted central catheters, and
unspecified central line types. Given that three quariers of inten-
sive care unit patients have their central line removed by day 7,
zero risk for central line-associated bloodstream infection should
be achievable in the majority of patients where clinicians comply
with the clinician and patient insertion bundles. (Crit Care Med
2012; 40:388-393)

Ker Woros: bloodstream infection rate; central line dwell time;
patient safety; risk free
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This is a public hospital
108 Nerang Street
Southport, QLD 4215
Phone: 07 5519 8211

Go to this hospital's website
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Staphylococcus aureus bacteraemia (SAB)

Staphylococcus aureus bacteraemia is a serious bloodstream infection (sometimes called SAB or 'golden staph') that may be
associated with hospital care.

The aim is to have as few cases of SAB as possible. One of the most effective ways to minimise the risk of SAB and other healthcare
associated infections is good hand hvagiene.

The national benchmark for states and territories (public hospitals) is no more than 2 cases per 10,000 days of patient care. For
hospitals where there are fewer than 5,000 days of patient care, a comparison cannot be made with the national benchmark. For
some private hospitals, rates but not counts of cases are shown. For more information about state and territory SAB rates see:
Hospital performance: staphvlococcus aureus bacteraemia (SAB) in Australian public hospitals.

The cases shown are for SAB associated with care provided by this hospital for the period 1 July 2010 to 30 June 2011.

National
R i benchmark
16 cases of SAB occurred during 271,183 days of patient care. -;
There were 0.59 cases per 10,000 days of patient care. ¢
No cases
See more current hospital information published by Queensland
@© Australian Institute of Health and Welfare 2011 Privacy | Copyright | Terms of Use | ABN 16 515 245 497 63




M Perspectives

Designing incentives for good-quality

hospital care

Is now the time to send a signal that poor-quality care
should not be rewarded in activity-based funding?

ublic hospitals in Australia are in for a shake-up

over the next few years, with boards being

reintroduced in many states and activity-based
funding (ABF) being rolled out nationally. ! ABF will
replace global or historic budgets for hospitals in most
states. National casemix classifications will be agreed,
and the work of hospitals described and priced using these
classifications. Australian refined diagnosis-related groups
(AR-DRGs) will be used for inpatients, and other
classifications will describe outpatient, emergency
department, mental health and subacute activity.

The national introduction of ABF will immediately
improve transparency of federal funding support for
hospital activity. The rhetoric associated with ABF also
emphasises efficiency of hospital care. Much of this will
depend on how states, who will manage the system, pass
on incentives to local hospital networks. However, the
National Health Reform Agreement goes further and
declares that the Independent Hospital Pricing Authority
(IHPA) will have regard to, among other things, clinical
safety and quality (clause B12a) in setting a “national
efficient price” for hospital an:t]\rit),'.2 It is probably a
stretch to add “ quality improvement” as a third objective
(in addition to funding transparency and clinical safety),
but certainly the National Health Reform Agreement
signals a potential role for the [HPA in this area.

Stephen J Duckett
PhD, D5c, FASSA,
Professor of Health Policy

School of Public Health,
La Trobe Unversity,
Malbourne, VIC.

s.duckett@
latrobe.edu.au

dol: 10.5604/m|all 464

one could
determine that
the treatment

nf ol hnonital

Routine hospital datasets used for ABF distinguish
between patients’ comorbidities present on admission
and hospital-acquired complications. In the US Medicare
system, a limited list of hospital-acquired conditions has
been exclhuded from being used in assigning cases to its
casemix classification and thus affecting activity-based
payment. The current non-pay for non-performance
regime shifts only a small amount of funding around,
but has been extensively debated, perhaps because of

its potential to affect hospital reputation.

There are several options within the area of non-pay for
non-performance, relating to which complications should
not attract payment for their management, and what
financial impact should be imposed.

In its most narrow implementation, non-payment can be
targeted at those complications that are clearly preventable
and should never oceur, with wrong-site surgery being the

1ssues 1n Austraha, but would only shitt a trivial proportion
of payments.'! In addition, as the US list can be
challenged, a better path might be to use the work of the
Australian Commission on Safety and Quality in Health
Care to create our own shortlist of conditions linked to
quality of care. The list should only include condifions
where responsibility for the adverse event can be clearly
attributed to the hospital and its staff, perhaps by failure
to implement the Commission’s standards, such as those
relating to patient identification. Initially, the impact could

Duckett SJ. Designing incentives for good-quality hospital care. Med J Aust. Jun 18 2012;196(11):678-679.
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Payment for Non-Performance - Queensland

e “ ..penalties still do exist for any HCA BSI. (inpatient and non inpatient) |
believe it is $12000 per episode. | have heard anecdotally that occasionally
some of the larger facilities have received a double whammy if there was
more than one organism (which they have been arguing against).

* More recently with the healthcare purchasing agreements being reviewed,
| believe they were looking at establishing a baseline and penalties would
apply over that. What that ‘baseline’ is | have no idea. | suspect for smaller
facilities like Redland it will be zero.

e Has it actually helped at our facility ? — the million dollar question — for our
facility it is used as a big stick but honestly when | investigate | often find
there is no recommendations except improving documentation”

QLD-based ACIPC member response to question regarding non-payment.
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The Australian Vascular Access Society (AVAS) is an association of Cat h€
A AS w healthcare professionals founded to promote the emerging vascular ster Lock
access specialty. Today, its multidisciplinary membership advances vtions Can t

research, professional and public education to shape practice and .
enhance patient outcomes, and partners with the device manufacturing community to bring about d]SlO(
evidence-based innovations in vascular access.
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Recognised as the Australian national authority in vascular access, AVAS is dedicated to exceeding the
public’s expectations of excellence by setting the standard for vascular access care.

The Society seeks to uphold the highest standards of ethical behaviour in all its organisational interactions.
It is the responsibility of each AVAS member, including the Society executive, staff, volunteers and
members, to act in @ manner consistent with these ethical guidelines.
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2015 CONFERENCE

Hobart, Tasmania
22-25 November 2015
Grand Chancellor Hotel

From the President

Not quite sure where the year has gone as I'm sure
some of our members would agree.

Winter is nearly upon us and I'm sure this means
many of you are busily administering your influenza
vaccination campaigns, starting to think about winter
bed strategies, and preparing to celebrate world
hand hygiene day at the beginning of May.

1 would like to draw your attention to my recent statement, on behalf of the
College on Flu Vaccination - Click here for message. You may also have
picked this up on our Twitter account as well — not familiar with Twitter — click
here for some more info — why not join and follow the College?

The College has been busy organising many educational opportunities for

N
-

Quick Links, Press Releases &Jobs Board
Jobs Board - NEW
National HIV post-exposure prophylaxis (PEP) guidelines.
MTAA and Alliance for Sharps Safety and needlestick prevention
Media Statement Protocol - NEW; Glen's Story - New Link
National Antimicrobial Prescribing Survey ( ACSQH)
Claire Boardman Medal Insugursted
Participation in patient safety and HAI intemational survey

Read More

Mare information about patient safety and HAI survey

Ebola outbreak update

Ebola News, Links and Resources Webpage now live.

Click here for link to this page containing useful links, College position on
Isolation and Communique relating to Isolation of Suspected Patients.
Latest College Communique.

Click here - Isolation of Suspected Ebola Patients

Clinical S on Managing Ebola P in ED Video - ACEM .
Click here for link to seminar video.

Clinical Excellence Commission - VHF Preparation videos - Click here
for link to CEC Youtube channel

Call for Feedback - C.diff discussion paper.



Engagement & Facilitating Change — None
100% Effective

* Webinars -> increasing

* Online discussion forums (NB foster “group think” & inaccurate information
distillation)

e Use of Key Opinion Leaders

* Online publications and interactive websites

* Conference attendance — exposure to “new” science and devices

* Public/ private partnerships — joint evaluations

* Expert forums

* Use of facilitated focus groups is untapped

* Limited networking outside of Australia other than by KOLs and academics
* Hospital-based multi-disciplinary Ql projects eg.



How Tim Spencer Remains Passionate

As an experienced operator of 15 years, being an expert clinician in vascular
access has given me the ongoing desire to push the boundaries within my
scope of practice and also assist and develop other professionals in their
pursuit of a vascular access career. Moving from a blind sticking, landmark
technique to utilising state-of-the-art ultrasound practices, not only in pre-
assessment for vessel health, but for direct visualisation and intra-procedural
monitoring and assessment, this allows me to make a concise clinical
decision on which device is the best for the patient, for the therapy and for
the duration of treatment. Achieving this experience can be challenging
when clinicians are undertaking new and diverse roles, but it is the leaders in
vascular access who will continue to challenge the boundaries of clinical
practice in modern healthcare and stimulate those who aim to follow in their
footsteps.



How Evan Alexandrou Remains Passionate

| maintain my passion to reduce catheter acquired infection because
we still have much to learn and teach with regard to best catheter, best
vessel, best anatomical placement and best practice with managing
that device. We need to remember that complications from vascular
access devices are preventable adverse events that can be reduced and
even eliminated with the right education and attitude.



... Infection Control Plus Pty Ltd
-. Published by Cath Murphy (2] - 27 mins - @&

This little guy is 35 days old and a precious family friend. He has had 4
courses of antibiotics and multiple IVs already in his little life. Last week
four doctors attempted at least 12 times to cannulate him. Not one Dr or
assisting nurse performed hand hygiene. Like me they, commented on his
cuteness and his vulnerability. What will it take for healthcare workers to
do the right thing always? Looking forward to telling his story in more
detail tonight in Brisbane.
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'. Infection Control Plus Pty Ltd
-. Published by Cath Murphy [?] - November 14 at 9:00am - Edited [?] - @

Amazing how the sight of someone you love with a peripheral IV and a
urinary catheter can fill you with fear. Thank you to all the nurses at MAU,
Robina Hospital who performed hand hygiene, removed devices as soon as
possible and respected asepsis. This family member is very grateful.

1,243 people reached
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Summation

* Millions of SAUD and hours of manpower invested in
understanding and improving practice and reducing
healthcare associated infections (HAIs) especially vascular
access related infections.

 Raised clinician, media and public awareness yet minimal
impact in terms of reduction

e ? Exhausted input from clinicians, government, academics
and infection prevention community

* Remaining solutions are technology-based and involve
welcoming medical industry to the infection prevention
table as equal partners

* Clinicians and procurement staff must assess new
offerings and review protocols only after thorough and
thoughtful review of science and current information.



