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The Last Eight Years
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Network Distribution LTCs

0

5

10

15

20

25

30

35

0

0
-2

2
-4

4
-6

6
-8

8
-1

0

1
0
-1

2

1
2
-1

4

1
4
-1

6

1
6
-1

8

1
8
-2

0

2
0
-2

2

2
2
-2

4

2
4
-2

6

2
6
-2

8

2
8
-3

0

3
0
-3

2

3
2
-3

4

3
4
-3

6

3
6
-3

8

3
8
-4

0

N
u

m
b

e
r 

o
f 

F
a
c
il
it

ie
s

Percent LTC in Use at Facility

Histogram of Facility Long-Term Catheter Rates, July 2011
Prevalent Patients

TARGET: Network and CMS Goal 10% or less

1. Early Referral for AVF

� Need to identify a way to institute a more rapid 
referral system

~ between PCP and nephrologist

~ between nephrologist and surgeon

~ between surgery and referral 

� Need to update the payment system to include 
chronic kidney disease

� RESULT: More AVFs, less CVCs, decreased 
complications, better adequacies

Research from the CPMs

Predictors of central venous catheter use

at the initiation of hemodialysis

� 24% more likely to be female

� 38% more likely to have ischemic heart disease

� Two-fold higher risk with pre-ESRD 
hypoalbuminemia (<3.5 g/dL)

� 29% more likely to have hemoglobin < 11 g/dL

� Obesity – 24% less likely
Wasse, et al. 2008, Seminars in Dialysis, 21(4): 346-351.
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Assessment of Accesses

� Study of 117 patients

� Evaluated catheter 
patients as AVF 
candidates

� 65.8% of patients had 
vessels that could 
support an AVF

Sands et al., NKF 2001

2. Improved Communication

Communication Between

the Interdisciplinary Team

� Talk to each

� CDC, DOPPS, and KDOQI

� Protocols

� Patient education

� Professional education

Nephrologist 

Letter to 

Surgeon -

Expectations
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Referral Patterns

� Friends

� Colleagues

� Physicians in the insurance group

� Only one in town

Surgeon’s Experience/Expertise

� Vascular access not always a top priority

� No training programs in medical school for 
AVFs

� Quick and easy

� Payment

Payment Issues



5

3. Protocols and Guidelines

� Protocols: A detailed plan for a course of  
medical treatment.

� Clinical practice guidelines are 
"systematically developed statements to assist 
practitioner decisions about appropriate health 
care for specific clinical
circumstances.“ 

� Guidelines can be used to reduce inappropriate 
variations in practice and promote the delivery of 
high quality, evidence-based health care.

(Thomas, Evidence-Based Nursing,1999)

CDC Recommendation (2008)

Catheters should only be used when 
essential to patient care, not for 
convenience or as a “routine” 
practice. Ideally, catheters should 
only be placed when a patient is not a 
candidate for a fistula or a graft. This 
should be presented to the patient at 
the first doctor’s visit and reinforced 
by the multidisciplinary team.

How to prevent
catheter-associated infections

� Use sterile technique and have patients 
mask when catheter open

� Use catheter only for dialysis

� Only dialysis staff should change dressings

� Change dressing and assess exit site every 
treatment

� Soak caps, then air dry before connecting

Arduino & Tokars, 2005



6

How to prevent catheter-
associated infections (cont)

� Maintain sterility of catheter and line ends

� Don’t leave catheters open to air

� Replace dressing when wet or soiled

� Disinfect skin prior to applying new 
dressing

� Consider nasal mupirocin for carriers of S.
aureus

Arduino & Tokars, 2005

New CDC Guidelines for Catheters to 
Reduce Catheter-Related BSI

� “Scrub the Hub”

� Use a suture-less securement device

� Use iodine ointment or 
bacitracin/gramicidin/polymyxin B 
ointment at HD exit site at the end of 
each treatment (unless DFU says “no”)

� Use collaborative-based QAPI

� Ongoing education and competencies

Dialysis Outcomes and Practice 
Patterns Study (DOPPS)

Identified outcomes associated with hemodialysis 
catheter use:

� A lower mean hemoglobin

� A higher hospitalization risk

� A higher mortality risk

� An increased risk of failure of a subsequent AVF

� A higher risk of infection

(Rayner et al. 2003)
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Catheter Infections

1.00

1.15 1.18

1.55
1.62

0.6

1.0

1.4

1.8

0-7 7.1-14 14.1-21 21.1-28 >28

Higher Facility Catheter Use 
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RR*

*Adjusted for age, gender, 16 comorbidity classes, ability to walk without assistance, 
eat independently, incidence to HD, whether unit was a centre or hospital unit, 
continent, and facility clustering effects; n=11,891.

Facility Catheter Use, % of patients

Ref p=0.39 p=0.24 p=0.01 p=0.001

Catheter Mortality Risk
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*Relative Risk of death adjusted for age, gender, 16 comorbidity classes, ability to walk without 

assistance, eat independently, incidence to HD, years on HD whether unit was a centre or 
hospital unit, continent, and facility clustering effects; n=11766 Pisoni et al ASN 2001

Ref p=0.27 p=0.05 p=0.13 p<=0.01

Bottom Line - Relative Risk of Death
by Access Type

Dhingra et al, Kidney International, 60, p1443, 2001
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KDOQI CPG

� Catheters should be reserved for patients with:

� Co-morbid conditions limiting life expectancy

� Systolic hypotension who have had 
attempted permanent accesses that have 
failed

� All available sites for fistulas and grafts have 
been exhausted or are not feasible

Patient Education

Patient Choice

Catheters – High Risk Factors

Grafts – Intermediate Risk Factors

AVFs – Low Risk Factors

Professional Education

� Absolutely necessary to ensure patients have 
the best outcomes, and improved quality of life

� Must be able to communicate the complications 
associated with long-term catheter use

~ Stenosis

~ Thrombosis

~ Sepsis
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Access Training Data

AVF Rate Change and Cannulation 

Training, NWRN, 2005-07
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Complications of Long-Term 
Catheters

Stenosis
� Movement

� Mural thrombosis

Photo courtesy of Janet Holland

Complications of Long-Term 
Catheters

ThrombosisIntraluminal
Thrombus

Fibrin
Sheath

Fibrin
Tail

Mural
Thrombus
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Cost of Thrombosis

� Thrombosis of CVC lumen is most common cause 
of catheter dysfunction and access loss1.

� Occurs in 30 to 40% of patients undergoing 
hemodialysis2,3.

� Thrombotic events are major cause of morbidity, 
hospitalizations, and increasing costs4,5.

1. NKF. (2001). Am J. Kidney Dis., 37(Suppl. 1), S137-S181.                             
2. Little. (2002). Am J. Kidney Dis., 39, 86-91.                                                    
3. Moss et al. (1988). Am J. Kidney Dis., 12, 492-498.                                        
4. Feldman. (1996). J. Am Soc Nephrol., 7, 523-535.                                           

5. Feldman et al. (1993). Kidney Int., 43, 1091-1096. 

Cost Per Patient by Access Type

USRDS 2010 (2008 data)

Annual Per Patient Per Year Expenditure

Catheter $90,110

Graft $79,337

AVF $64,701

• The annual per patient cost savings of an AVF over a 
graft is $14,636

• The annual per patient cost savings of an AVF over a   
catheter is $25,409

Fibrin Sheath Clot

Photo courtesy of Donna Merrill
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Complications of Long-Term 
Catheters

Sepsis

� Septicemia accounts for more 
than 75% of infection-
associated deaths in dialysis 
patients

� Two methods of infection: 
migration and contamination

Sarnak and Jaber, KI, 2000

Tools to Provide Quality Care

Driving Force: 10/14/08 - Conditions for 
Coverage

� Quality Assessment and Performance 
Improvement

� Decrease complications and improve 
the quality of care provided to Medicare 
beneficiaries

QAPI 
Root 

Cause 
Analysis
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QAPI Root Cause Analysis

QAPI Root Cause Analysis

Root Cause Analysis
defined:

Finding the real cause of 
the problem and dealing 
with it rather than simply 
continuing to deal with 

the symptoms.

NO BAND-AIDS

QAPI Tracking Tools
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QAPI Tracking Tools

QAPI Tracking Tools

2009 ASN
Poster 

Presentation
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Provider Education Videos

What are the problems with a 
catheter?

� Length: 01:08

� Description: Explanation of 
problems with catheters.

Questions?

Lynda K. Ball, MSN, RN, CNN

Quality Improvement Director

Northwest Renal Network

lball@nw16.esrd.net

www.nwrenalnetwork.org/QI/QI.htm


