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Learning Objectives

Current State
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Review current guidelines associated with placement
and use of Acute Hemodialysis Catheters

Discuss Vessel Health and Preservation considerations
for Acute Catheter placement

Discuss risk reduction strategies specific to Acute
Hemodialysis Catheters

Review CLABSI reporting compliance to include
hemodialysis catheters

More than 380,000 individuals in the United States
rely on a vascular access device to receive
hemodialysis (HD) treatments. (KDOQI 2006)

“Central venous catheters (CVCs) are used to provide
acute HD in patients who are initiating dialysis or are
awaiting maturation of existing access” (Bream 2016)

Why are we here?

Fistula




NKF KDOQI Guidelines

* Originally published in 1997 — updated in 2006

* Current foundation for vascular access in HD therapies

Failure of access was noted to be a major cause of morbidity
for patients on HD therapy, with a number of reports
indicating that a high percentage of hospitalizations for
patients with CKD stage 5 were caused by vascular access
complications.

KDOQI. 2006 Updates Clinical Practice Guidelines. Blood Press; 2006;33(5)
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Use of Temporary Access

* The NKF-KDOQI states that less than 10% of HD patients
should be dialyzed chronically with a tunneled catheter.
Clinicians and patients should advocate Fistula First (KDOQI
2006)

Temporary and Tunneled catheters remain popular for both
incidence and maintenance hemodialysis. (Bream 2016)

- 86%

Acute HD Placement

Why is this important?

* 46% decrease in CLASBI from 2008-2013

* 31,000 CLABSI annually in US hospitals

ave AHD @ CVAD




Advantages

There are many benefits of using catheters for HD;
a. there are a variety of sites for placement

b. they are immediately available for use

c. they are relatively low cost and easy to place and
replace

d. venipuncture is not required for dialysis

e. and thrombotic complications are relatively
straightforward to correct

Bream PR, Semin Intervent Radiol 2016;33:31-38
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Disadvantages

Unfortunately, catheters also have many drawbacks, including;
a. having the highest morbidity of all accesses due to thrombosis
and infection

b. causing central venous stenosis and occlusion

c. the external hubs are disfiguring and cause low patient
satisfaction

d. and their relatively lower blood flow rates demand longer
dialysis times. (sh2007)

Bream PR, Semin Intervent Radiol 2016;33:31-38
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Evidence Based Prevention Practices

to Prevent CLABSI

TAELE 2. Estimated annual number of central line- associated blood
jons (CLABSIs), by health ing and year — United
States, 2001, 2008, and 2009

In 2009 alone, an

estimated 25,000 fewer
CLABSIs occurred in U.S.
ICUs than in 2001, a 58%

Ho. of infections (upper
and lower bound of

Health-care setting Year sensitivity analysis) reduction. This represents
[T e———— 2001 43,000 (27,000-67,000) up to 6,000 lives saved and
2009 18,000 (12,000-28,000) $414 million in potential
. excess health-care costs in
Inpest wards e OO 15,006-37.0001 2009 and approximately
Dutpuent hemochus” 5 2000 300570001 $1.8 billion in cumulative
* Case dicfinitions appecxmate current definition of CLABSI according to the excess health-care costs
B I:‘::::k since 2001. A substantial
number of CLABSIs
il R continue to occur,

especially in outpatient
hemodialysis centers and
inpatient wards.

Vital Signi: Central Line-Associsted Blood Straam Infections —
United States, 2001, 2008, and 2009




Guidelines
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CDC HICPAC
ottt 2011
Infections, 2011
Guideline

P d i ines/bsi-guidelines-2011.pdf

1. Education and training healthcare personnel who insert
and maintain catheters

2. Using maximal sterile barrier precautions during central
venous catheter (CVAD) insertion

3. Using a >0.5% chlorhexidine (CHG) preparation with 70%
alcohol for skin antisepsis

4. Avoiding routine replacement of CVADs as a strategy to
prevent infection

infection is not decreasmg desp|te adherence to other
strategies;

(i.e. education and training, maximum barrier precautions,
and >0.5% CHG preparations with alcohol for skin antisepsis)

6. Performance improvement by implementing bundled
strategies, and documenting and reporting rates of
compliance with all components of the bundle as benchmarks
for quality assurance and performance improvement.

SHEA Guideline — July 2014

* Society for Hospital Epidemiology
of America (SHEA)

* Infectious Diseases Society of
America (IDSA)

* American Hospital Association
(AHA)

* Association for Professionals in
Infection Control and
Epidemiology (APIC)

¢ The Joint Commission




SHEA Level of Evidence

SHEA recommendations

8/3/16

Fvidence

Definition

L High Highly confident that the true effect lies close to that of the etimated size and direction of the
effect. Evidence is rated as high quality when there is 3 wide range of studies with no

tions, ther is little vaciation between studies, and the 3

confidence interval

Il Moderate  The true effect is likely to be Close to the estimated size and direction of the effect, but there is
a possibility that it & substantially different. Evidence is rated as moderate quality when theee
are only a fow stidies and some have limitations but not major faws, there is some variation
between studies, or the confidence interval of the summary estimate & wide.

1L Low The true offect may be substantially diffecent from the estimated size and direction of the effect

Fvidence is rated as Jow quality when supporting stidies have major flaws, there is important

variation between studics, the conhidence interval of the summary estimate i very wide, or

there 3¢ DO Figoroas studies, only expert consensus,

(3 3 narrow

sor. Basd on Grades of Recommendat
Canadian Task Force on Preventive Health Care.

Assesment, Development, and Fvaluation (GRADEF™ and the

http://journals.cambridge.org/abstract_S0195941700093528

Basic Practices r

* Catheter Checklist - Il

«  Hand Hygiene - Il Catheter
* Insertion site - Femoral - | - Insertion

¢ Cart-Kit-1l
* Maximal Barrier Precautions - |

* Chlorhexidine (CHG) Skin Prep - |
*  Scrubthe Hub—1
Special Approaches

ients) - |

Bundle

~ Catheter
Maintenance
_ Bundle

A

* CHG Impregnated Disc - |
*  Antimicrobial Locks - |

http://journals.cambridge.org/abstract_S0195941700093528

Factors Known To Influence CLABSI Rates

Independent risk factors for CLABSI

* Types of patients with catheters (gastrointestinal, neonatal, cancer,
immune-deficient, ICU/PICU/NICU);

*  Type, number, site of insertion, and duration of catheters (impregnated or
not, number of lumens);

*  Types of connectors (needleless—split septum vs. mechanical valve,
stopcocks;

« Infusion (esp., blood, lipid, TPN);

* Who inserts/manipulates the catheter (IV team or not);

* Method of documenting BSI (central line cultures—number of lumens and
number of catheters cultured, only peripheral culture, etc);

* Interpretation and application of the CDC or other CLABSI definitions and
protocols;

« Infection control practices, hand hygiene, etc.

Prolonged hospitalization before catheterization
Prolonged duration of catheterization

Heavy microbial colonization at the insertion site
Heavy microbial colonization of the catheter hub
High internal jugular catheterization

Femoral catheterization in adults

Neutropenia

Prematurity (i.e. early gestational age)

Reduced nurse-to-patient ratio in the ICU

W KNV AEWN R

10. Total parenteral nutrition

11. Substandard catheter care

12. Transfusion of blood products (in children)
13. Hemodialysis




5 Evidence Based Strategies to
Prevent CLABSI

Prevention of CLBSI revolves around 5 best practices. When these
interventions are bundled together, they significantly decrease
CLABSI. These practices are;
1. Hand Hygiene
2. Use of Maximal Barrier Precautions For Catheter Insertion
3. Use of Chlorhexidine & Alcohol to Prepare Skin
4. Optimal Catheter Site Selection, with Avoidance of the
Femoral Vein for Central Venous Access in Adult Patients
5. Daily Surveillance of Lines with Prompt Removal of
Unnecessary Catheters

Warren et al. ICHE 2006:27;662-7
Marschall et al. ICHE 2008:29; 225-305
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The Impact of Hand Hygiene — 2014 (AU) (,./ st

B

Compliance Rate Overall

Correct Total Compliance Lower Upper
Moments Moments Rate 95% 95% O
Overall w9556 597,154 i ALA% e

Compliance Rate by Moment

Correct Total Compliance Lower Upper

Moment Moments Moments Rate ”sxa »xa
1 Before Touching A Patient us7es 153277 78.1% T79% 783%
2 - Before Procedure onr 50,925 B49% 845% 852%
3 - After a Procedure or Body 54,940 61513 20.3% 9a% 90%
Fluld Exposure Risk
4 T M| A% 7%

After Touching a Patient s i 86.5% o5 86

5 - After Touching A Patient’s = 75.5% 753% 750%
Sun ndings 5688 nave

hitp://www.hha.org,au/LatestNationalData.aspx

The bacterial route of all evil...

BSI rates by catheter type

Extraluminal

Contamination Sources

Hands of Medical Personnel

Intraluminal

20-30%*

# Bloodstream Infections

Per 100 catheters Per 1000 catheter days
95% CI Mean 95% CI
Peripheral IV 0.2 0.1-0.3 06 031.2
Arterial 1.5 0.9-24 29 1845
Short-term CVC @ 3340 2024
Pulmonary artery o 1125 X 32124
Hemodialysis
Noncuffed 13.5-18.3 2321
Cuffed 4292 0.7-16
PICC 12 0522 04 0.2-0.7
Long-term CVC 209 182219 12 1.0-13
Implanted port 5.1 4.0-63 02 0.1-0.2

Crnish CJ, Maki DG. Clin Infect Dis 2002;34:1232-1262




Maximal Barrier Precautions
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Trends in Incident Hemodialysis Access and Mortality
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ORJECTIVE To assess the achievement of the practice goals for incident vascular access and
the effects on HD outcomes.

DESIGN, SETTING, AND PARTICIPANTS This study’ using
the US Renal Data System vith end-stage renal dis: the United States

without prioe d repl therapy vascular access for HD created
between January 1, 2006, and December 31, 2010 (N = 510 000) were included.

RESULTS OF510 000 wm:nd&dnﬂnu@ﬁ%m
AVF, and 3.4% via AVG, i fi [y rirwmally, from 12.296 in
2006 0 15.0% in 2010. Patients intiating HD with AVF had 35% lower mortality than those
with HC (adjusted hazard ratio, 0.65; 95% Cl. 0.64-0.66: P < .001). Those initiating HD with

AVF had 23% lower moctality than those initiating with an HC while awaiting maturation of an
AVF (adjusted hazard ratio, 0.77; 95% C1, 0.76-0.79: P < 00N

o had incide

NOT Maximal Barrier Protection

Maximal Barrier Precautions Data

Maximum barrier precautions - the
drape covers the patient from head to
foot

Three studies

1) Mermel 1991 Am J Med 91(3B):
197S-205S. Prospective, Cross-sectional
Study (Swan-Ganz Catheters)
demonstrated that the risk of infection
was 2.2 fold higher when MBP were
not used (p=0.03)

2) Raad 1994 Infect Control Hosp
Epidemiol 15:231-8. Prospective,
Randomized Study (Central Venous
Catheters) demonstrated that the risk
of infection was 3.3 fold higher when
MBP were not used (p=0.03)

3) Lee 2008 Infect Control Hosp
Epidemiol 2008;29:947-950
demonstrated that the risk for infection
was 5.2 higher when MBP were not
used (p=0.02)




CHG/Alcohol Skin Pre

p
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Skin prep with CHG/alcohol
is more effective than with
povidone iodine (Betadine) in
preventing CLABSI

This meta-analysis found that
use of CHG reduced the risk
of CLABSI by 49%

Study (Redereace), Yeur

Mald et al 071 199

Sheehan etal. 91 1993
Matre ot o, (19). 1995
Mimes et a, (1), 1936
Lagras etal. (122, 1997
Huamas ot al. (14). 2000

Kaasieslts and Mald, 2000°

Oveaa (93% €0

Risk Rato (55% <)

Q98 0.02-1.46)
105 0.07-4651)
A9 020407
Q64 10.95-281)
A1 001245

Q75 020-275)

Chaiyakunapruk N et al. Ann Intern Med. 2002;136:792-801

Chlorhexidine-Impregnated Dressing for
Prevention of Catheter-Related Bloodstream
Infection: A Meta-Analysis™

Safdar, MDD, PhD'*; John C. O'Horo, MDY; Aiman Ghufran, MI¥; Allison Bearden, MD, MPH

» Eugenia Didier, MDY Dan Chateau, PhD Dennis G. Maki, MDD

6 decre

Safdar, N et.al Crit Care Med 2014
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Site Selection CVC vs. AHD

Considerations for Site Selection

Other factors to consider in site choice include:
* Anatomical deformity
* Presence of coagulopathy
e - Use of a compressible site (e.g., 1J/AxV, not SC)
*  Hemodialysis patients:

* National Kidney Foundation 2006 Guidelines
recommended against the use of the subclavian vein for
any central line, unless use of the 1) vein is absolutely
contraindicated, due to the risk of subclavian vein
stenosis.

« If the IJ vein is chosen, use the right side to reduce risk of
mechanical complications.

10



Use of Ultrasound
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COC (2002) - Use of ultrasound guidance for catheter insertion substantially reduces
mechanical complications

NICE (2002) - Use ultrasound guidance for catheter insertion substantially reduced
mechanical complications

CNSA (2007) ~ Recommends use that patient safety couid be Improved by combining
ultrasound guided puncture and ECG-guided positioning,

APIC (2009) - Use ultrasound guidance for internal jugular catheter insertion.

Use US guidance to reduce number of cannutation attemp
cations if technology is avaitable (Level of evidence: 18)

5 (2011) ~ No recommendations on ultrasound gul

EPIC 3 {2013) - US use may indirectly reduca the risk of infection by facikitating
mechanically uncomplicated subclavian placement.

SHEA (2014) - Use ultrasound guidance for internal jugular catheter insertion (quality of
evidence: 1)

Update on Insertion and Complications of
Central Venous Catheters for Hemodialysis

Peter R. Bream Jr., MD'

} Department of Radiobgy and Radobgical Sciences. Vandermdit Addvess for conver Peter R Bream ) MD. Depactment of
ology and Radhogcsl Schenon, Vanderbit Uniwnity Wedic i

20rason of Nephedogy. Departmest of Intermsl Medicne, Viculde  Conter, 1961 2158 Avenue South, CCC 1118 MOL Navwille, TN 37232

and Ineerventional Rasiobogy, Vanderbik Unhe rity MeScal Center,  (e-mad peter beeam@vandeibat sdu)

Nostwlte, Tormenwe

Semin inservert Radiel 2016233131-08

Conclusion

Although it is clear that HD CVCs are not desirable for long-
term HD, the majority of patients who start HD do so with a
catheter. Recent technologic advances and catheter designs
have increased the efficiency and safety of placement and
maintenance of CVC; however, theyare not anideal long-term
solution. As long as catheters remain a prevalent method of
providing pon rs who place
devices to understand the methods for safe pl t,
of and o

that are designed to protect patients.

HD Tip Positioning - KDOQI

Special Considerations

Catheters and Port Catheter Systems (CPG 2.4)

Basic Principles

1. Long-term catheter systems—tunneled cuffed catheters
(TCCs) and tunneled port catheter systems—should have
their tips within the right atrium confirmed by fluoroscopy

2. Short-term catheter tips should be in the superior vena cava
(SVC) and confirmed by using chest radiograph or
fluoroscopically at the time of placement before initiating
dialysis therapy

ntiseptic- or antimicrobial-impregnated CVCs in adult patients (qualt

idence: 1)
2. Use chlorhexidine-containing dressings for CVCs in patients over 2 months

7 S S P S O BRI
C

connectors (quality of evidence: 1)
4. Use silver zeolite—-impregnated umbilical catheters in preterm infants (in

countries where it is approved for use in childr
5. Use antimicrobial locks for CVCs (quality of e Protection

Marschall J et al ICHE July 2014, vol. 35, no. 7

11



Dedicated Cart and Kit

Post Insertion Care
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* Antimicrobial ointments do not reduce the incidence of
CLABSI except HD catheters

* Apply a sterile dressing to the insertion site before the sterile
barriers are removed

* Transparent dressings are preferred to allow visualization of
the site

 If the insertion site is oozing, apply a gauze dressing instead of
a transparent dressing

* Replace dressings when the dressing becomes damp,
loosened, soiled or after lifting the dressing to

inspect the site. -
w2

E=—

The effects of chlochexicine glucoeate Daching on heakh Qare-60c12ed () e,
Infection in intersive care units: A mesa-analysis

ABSTRACT

Purpose: The purpose was 1o assess the efects of chlorbexidine ghaconate (CHG) bahing om health care-

anuocated isfectionn among criticaly (8 patients.

Methods: This meta-analysis evalaxed English-Language tudies from the PubMed, Embase. and Cocivane

dabses. The Cocheane Collaboration methodology was wed to evakesse a8 prbiicasions reganding ddly CHG

bthing aad the risks of acqeiring cestral kne-associated bioodstream infecson (CLABSIL mechiclin-resistant

Stophylococcun e (MISA), aad varcormycin-resistast Eaterococus (VREL Risk ration (13) a5 the 1456 of

the log RRs (REX) were estimaned with 95% confidence intervais (Cls)

Fesuls: Exghacen saudies were Incladed. Compared with conveational care. the RRs (5% Cs) for CLABSL MRSA.

0d VI with QG bathieg weee 045 (0.37-0.55), 067 (0:50-0.77), 35 060 (Q42-0.85), rexpectively (a8, P

1065}, For MESA acquisiton, CHG Bathing with concomitant aasal astbioecs provided 3 bwer Incidence com

Pt with oriy CHG Budhing (KER: (81, USXCE 0.66-008 # = D3S) Greeer ik redhction was alio obrerved

n TRRR pes 1 o

rchasions: udy w s,
tion period and mnaumitaee masal antibios ese were asocied Wil owes risis.

Use of Needless Connectors

* Utilize a needleless connector at CVC
hubs and stopcocks (I1)

* Minimize the use of stopcocks. If a
stopcock is used, cap port(s) with a
needleless connector and disinfect prior
to use

* Educate clinicians on appropriate use of
needleless connectors per
manufacturer’s guidelines

* Consider use of a closed system for
infusion, medication administration, and
blood withdrawal (IB)

192



Antisepsis of Needless Connectors &

Catheter Hub

Locking
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* Vigorously scrub needleless connector (diaphragm
and sides) prior to entry with alcohol or
chlorhexidine gluconate/alcohol combination using
friction for a minimum of 5-60 seconds or
manufacturer’s guidelines and allow to dry
completely (IB)

* Clean junctions e.g. needleless connector attached
to catheter lumen or between IV tubing and
needleless connector, prior to opening system with
alcohol or chlorhexidine gluconate/alcohol using
friction for a minimum of 5-60 seconds or
manufacturer’s guidelines and allow to dry
completely (IB)

* Lock hemodialysis CVADs with Heparin lock solution 1000
units/ml, 4% citrate, or antimicrobial lock solutions.
* Use recombinant tissue plasminogen activator to lock

hemodialysis catheters once per week as a strategy to reduce
CR-BSL. (I) ( INS 2016)

Follow the Guidelines

In Summary

AHD § CVAD

* 86% of all AHD patients receive treatment via an Acute HD

catheter

* Low approach insertion is more optimal
* Al CVAD inserters MUST comply to reduce risk
¢ CHG technology significantly reduces CLABSI

— Catheter, Skin-Prep, Dressing

* BOTH Insertion and Maintenance Bundle strategies must be

applied to reduce risk

13
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