
Reducing Dialysis Related Infections 
and Hospitalizations

Susan Moretti, BSN, RN
Quality Improvement Nephrology Nurse
Health Services Advisory Group (HSAG)

End Stage Renal Disease (ESRD) Network 15

September 19, 2018



Role of the ESRD Network
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Centers for Medicare & Medicaid 
Services (CMS) Goals for Networks:
• Increase focus on patient-centered care
• Improve quality and safety of care
• Improve independence, quality of life, 

and rehabilitation
• Resolve grievances and improve patient 

perception and experience of care
• Increase collaboration with providers
• Improve collection, reliability, 

timeliness, and use of data



Learning Objectives

By the end of this session attendees will be able to:
• Interpret CMS ESRD Conditions for Coverage (CfCs):

– Infection Prevention
– Water Quality

• Recall Network 15’s 2017–2018 quality improvement activities (QIAs)
– Reducing Bloodstream Infections (BSIs)
– Decreasing Hospital Utilization
– Improving National Healthcare Safety Network (NHSN) Data Quality

• Discuss the Centers for Disease Control and Prevention (CDC) 
Core Interventions 

• Apply best practice guidelines for prevention of healthcare-
associated infections (HAIs) in hemodialysis patients

• Explain his/her facility’s NHSN reporting requirements 
• Use ESRD and NHSN reports to improve outcomes
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Infection Control in Hemodialysis
Infection Prevention/Patient Safety
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Conditions for Coverage

• Routine serologic testing and immunization
• Surveillance
• Training and education 

Implementation of a 
Comprehensive Infection 

Control Program

• Between each patient or station
• When caring for a patient or touching the patient’s 

equipment
• When performing all procedures with potential for exposure
• Provided to patients and visitors at risk for exposure to 

blood/body fluid

Handwashing and Gloves

• Prevent transmission of blood-borne pathogens (HBV)

Cleaning and Disinfection 
of Contaminated Surfaces, 

Medical Devices 
and Equipment

• Prior to admission to the hemodialysis unit
• Routine testing (dependent on HBV serologic status)
• Isolation of HBV+ patients, designated separate room,  

machines, equipment, supplies and medications

Routine Testing for 
Hepatitis B (HBV)

5 *CDC Recommendations for Preventing Transmission of Infections Among Chronic Hemodialysis Patients, V112; V113, V114, V124



Two Most Common Routes of 
Catheter Infections (CRBSI)

Migration of skin organisms through the insertion 
site and into the catheter tract = colonization of 
the catheter tip

Contamination of the hub = colonization of the 
intraluminal catheter 
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V147 and V148 Recommendations

Healthcare 
Worker 

Education and 
Training

Educate staff on 
appropriate infection 

control measures

Assess knowledge and 
adherence to guidelines

Surveillance Visualize catheter sites

Catheter and 
Catheter Site 

Care
Aseptic technique

Reserve prophylactic 
antibiotic lock solutions for 

special circumstances

Central Venous 
Catheters Surveillance
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Monitor trends 
in rates & identify 
lapses in infection 
control practices

Investigate events 
leading to life-
threatening or 
fatal outcomes

Quality 
Assessment and 
Performance 
Improvement 
(QAPI) 



Water and Dialysate Quality in 
Hemodialysis

Infection Prevention and Monitoring 
in the Dialysis Setting
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V-Tag Number V494.40-Conditions for Coverage 



Process for Water Use in Hemodialysis

During 
hemodialysis, 

blood flows out of 
the body and by 

one side of a semi-
permeable 
membrane. 

Dialysate, the fluid in 
a dialysis machine, 

flows by the opposite 
side of the 
membrane. 

Undesired waste in the 
blood flows into the 

dialysate, while 
bicarbonate (a needed 
solute that helps in pH 

balance) flows from the 
dialysate into the blood. 

Clean blood is 
then returned to 

the body. 
Removing the harmful 

waste and extra salt and 
fluids helps control blood 
pressure, pH balance, and 

plasma volume, similar 
to the results of a 

functioning kidney.
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Water Treatment for Use in Hemodialysis

For the health and safety of hemodialysis 
patients, it is vital to ensure that the 
water that is used to make dialysate 

is safe and clean.

Hemodialysis requires special water 
treatment processes to prevent adverse 

patient outcomes of dialysis therapy resulting 
from improper formulation of dialysate with 

water containing high levels of certain 
chemical or biological contaminants.
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Association for the Advancement of 
Medical Instruments (AAMI) Standards

The AAMI standards address:
• Chemical and microbiologic standards for:

– The water used to prepare dialysate.
– Substitution fluid.
– Reprocessing of hemodializers for renal. 

replacement therapy (reuse vs. non-reuse).

• Equipment and water purification processes for the:
– Preparation of concentrates and dialysate and the 

reprocessing of dialyzers for multiple use. 
– Devices used to store and distribute this water.
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Guidelines for Environmental Infection Control 
in Dialysis Water Quality and Dialysate

Adhere to  AAMI standards for quality assurance 
performance of devices and equipment used to:

• Treat water.
• Store water.
• Distribute water in: 

• Acute hemodialysis centers.
• Maintenance [chronic] settings. 

• Prepare concentrates and dialysate. 
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Water Quality
• Perform bacteriologic assays of 

water and dialysis fluids at least 
once a month and during 
outbreaks using standard 
quantitative methods.  
– Assay for heterotrophic, 

mesophilic bacteria (for example, 
Pseudomonas or Staph A)

– Do not use nutrient-rich media 
(for example, blood agar or 
chocolate agar).

• Ensure that water does not 
exceed the limits for microbial 
counts and endotoxin 
concentrations
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Conduct 
microbiological 
testing specific 
to water in 
dialysis settings.



Guidelines for Environmental Infection 
Control-Dialysis Water Quality & Dialysate

Disinfect water distribution systems in dialysis settings on a 
regular schedule. 
Monthly disinfection is required. 

Whenever practical, design and engineer water systems in 
dialysis settings to avoid incorporating joints, dead-end 
pipes, and unused branches and taps that can harbor 
bacteria. 

When storage tanks are used in dialysis systems, they should 
be routinely drained, disinfected with an EPA-registered 
product, and fitted with an ultrafilter or pyrogenic filter 
(membrane filter with a pore size sufficient to remove small 
particles and molecules >1 kilo Dalton) installed in the water 
line distal to the storage tank. 
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Water Cultures/Dialysate: Monthly Testing 
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When testing:
• Water cultures should have acceptable levels of 0–49 

colony forming units.
• A plan of correction must be implemented if a colony 

count is above 50 CFU.
– Ensure product water is within parameters.
– Corrective measures must be taken to reduce pyrogenic 

reactions, endotoxins associated with gram negative bacteria.

• Patient safety is at risk if contamination level is above 
200 CFU/ml. 

Conditions for Coverage V178



ESRD Network 15’s Quality 
Improvement Activities 

Reduce Blood Stream Infections 2017-2018 
Decrease Hospital Utilization 2016-2017
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HAIs in the ESRD Population

The incidence of infection in the ESRD population can be 
up to 100 times higher than in the general population 

With a 43 percent higher rate of mortality. 

Violations in infection prevention protocols are the most 
cited violations in dialysis facilities by SAs .
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HAI Prevention Strategies

Adhere to hand hygiene protocols

Implement standard precautions

Utilize aseptic technique for dialysis 
permanent access and catheter care
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HAI Prevention Strategies cont.

Clean and disinfect dialysis station and 
shared equipment between each patient.

Monitor water to ensure purity for 
hemodialysis use.

Use antimicrobial agents judiciously.

Provide ongoing patient education.
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Potential Cross-Contamination Hazards

• Clamps
• Scissors
• Dialysis machine 

control knobs
• Door knobs
• Hemostats
• Priming buckets
• Bed/chair
• Countertops
• Stethoscopes

• Blood pressure cuffs
• Waste containers used 

during the priming of 
dialyzers

• Blood tubing draped 
or clipped to waste 
containers

• Items placed on top of 
machines, such as 
dialyzer caps and 
medication vials
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2017 QIA Goals

• Demonstrate a 5 percent relative reduction in 
the pooled mean rate of BSIs in the targeted 
QIA facilities  

• Promote patient, family, and caregiver 
engagement within the facilities
– Allow patients the ability to impact their own 

care and engage in monitoring infection 
prevention opportunities.
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Baseline Measurement
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Baseline: baseline data from January –June of the previous year

QIA facilities combined BSI rates from the first and second quarter of 2016
Semi-annual Pooled Mean BSI Rate= 1.036

Re-measurement:
QIA facilities’ pooled mean BSI rate from the first and second quarter of 
2017=0.606
 Calculation

 = (Sum of half year QIA facilities′ numerators)
(Sum of half year QIA facilities′ denominators) x 100

 Numerator (number of bloodstream infections) and denominator (patient-
months)            =Bloodstream Infection Rates” in NHSN

 QIA Time Period: 6 month timeframe: Short-Cycle Improvement
 January 2017 through September, 2017 
 Re-measurement = January through June 2017



QIA Dialysis Facility Inclusion Criteria

Facilities with BSI rates from the first and 
second quarter of 2016 that were above the Network 
average of 0.46 percent

63 facilities (20 percent of the Network 15 service area) 
with an in-center hemodialysis patient census ≥30

Facilities that received citations from the SA for 
infection prevention procedures in 2016

23



QIA Interventions

Rapid Cycle Improvement

Root Cause Analysis

Plan-Do-Study-Act (PDSA) 
improvement model

The BSI Prevention QIA 
Toolkit

Staff education

Use of CDC audit tools

Patient 
engagement 
as partners 

Patient 
education

• Patient Pledge
• Patient-

Completed 
Hand Hygiene 
Audits

Patient 
action
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Root Cause Analysis
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Implementation of the PDSA Model
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2017 BSI QIA Toolkit
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QIA Interventions: Staff Education

www.cdc.gov/dialysis
/clinician/CE/infection
-prevent-outpatient-

hemo.html

Patient care staff complete the one hour self-guided 
training course titled, Infection Prevention in the 
Dialysis Setting, available on the CDC website. 

http://nhsn.cdc.gov/nh
sntraining/courses/C18

All QIA facility NHSN users complete annual online 
NHSN Dialysis Event Surveillance Training. 

www.cdc.gov/dialysis/
prevention-tools/core-

interventions.html

All facilities utilize the CDC Recommended Core 
Interventions for Dialysis BSI Prevention: 

Patients sign the Infection Prevention Pledge when 
education was complete.
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http://www.cdc.gov/dialysis/clinician/CE/infection-prevent-outpatient-hemo.html
http://nhsn.cdc.gov/nhsntraining/courses/C18
http://www.cdc.gov/dialysis/prevention-tools/core-interventions.html


QIA Interventions: 
CDC Tools and Resources

• ≥ 13 hand hygiene observations
• ≥ 7 catheter connection/disconnection 

observations
• ≥ 7 fistula/graft cannulation 

observations

QIA facilities complete monthly 
CDC audits:

www.cdc.gov/dialysis/prevention-
tools/index.htmlLocate the audit tools at: 

www.cdc.gov/dialysis/prevention-
tools/training-video.html

Best Practices Video: Covers 
hand hygiene, catheter 

connection/disconnection, and 
fistula/graft cannulation: 
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http://www.cdc.gov/dialysis/prevention-tools/index.html
http://www.cdc.gov/dialysis/prevention-tools/training-video.html


CDC Core Interventions
Surveillance and feedback using NHSN

Hand hygiene observations

Catheter/vascular access care observations

Staff education/competency

Patient education/engagement

Catheter reduction

Chlorhexidine for skin antisepsis

Catheter hub disinfection

Antimicrobial ointment
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CDC Audit Tools
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Monthly Reporting Forms
2017 2018
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QIA Interventions:
Engaging Patients as Partners

• Clean Hands Can Save Lives 
– Hand washing
– Staff hand washing protocol

• Washing Your Vascular Access & Knowing the Signs 
and Symptoms of Infection 
– Washing the dialysis access prior to treatment
– Signs and symptoms of infection

• Patients sign Patient Infection Prevention Pledge
• Encourage five hand hygiene audits to be completed by 

a patient every month 
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Making Dialysis Safer for Patients 
Coalition
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Hang in an 
area visible to 
both patients 

and staff

Keep the 
poster up-to-

date 



QIA Patient Education and Involvement
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2018 Patient Resource: Sepsis Zone Tool
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2018 Caring for Your Catheter Tri-fold
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Training, Tools, and Resources from the Agency for 
Healthcare Research and Quality (AHRQ) and the CDC
• Catheter Scrub-the-Hub Protocol: Key steps in catheter 

connection/disconnection
www.cdc.gov/dialysis/PDFs/collaborative/Hemodialysis-Central-Venous-
Catheter-STH-Protocol.pdf

• Days Since Last Bloodstream Infection poster: 
https://www.cdc.gov/dialysis/coalition/resource.html

• Checklist Tools
www.cdc.gov/dialysis/prevention-tools/index.html

• Hand Hygiene Observation Protocol
www.cdc.gov/dialysis/prevention-tools/Protocol-hand-hygiene-glove-
observations.html

• AHRQ CUSP Toolkit 
www.ahrq.gov/professionals/education/curriculum-
tools/cusptoolkit/index.html
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http://www.cdc.gov/dialysis/PDFs/collaborative/Hemodialysis-Central-Venous-Catheter-STH-Protocol.pdf
https://www.cdc.gov/dialysis/coalition/resource.html
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http://www.cdc.gov/dialysis/prevention-tools/Protocol-hand-hygiene-glove-observations.html
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QIA Best Practices

Include all staff members in monthly audit completion to improve 
infection control practices.

Conduct targeted auditing during turnover to identify the need 
to adjust patient schedules to allow for proper infection control 
techniques. 

Identify staff in need of additional education on cannulation infection 
control procedures.

Conduct infection control-specific staff meetings and in-services to 
focus staff on following protocols.
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QIA Best Practices (cont.)

Prompt physicians and nurse practitioners to practice hand hygiene 
between patients when rounding.

Identify and correct improper mask placement during catheter care. 

Include patients in hand hygiene audits to encourage more patient 
participation and better staff-to-patient communication regarding 
infection control protocols. 

Engage patients through use of Network educational materials to 
support infection prevention interventions by staff.
Conduct infection control lobby days targeting hand hygiene, 
vascular access care,  and CVC reduction to foster patient and 
family/caregiver awareness of infection control practices.
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2017 QIA Results

63 BSI 
Baseline= 

1.036

276 infections

63 Re-
measure= 

0.606

164 Infections

26,649 patient months

27,068 patient months
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Sustainment
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A 2016 CDC study showed that:
• Decreases to certain BSI rates can be maintained 

through use and implementation of CDC dialysis BSI 
prevention tools. 

• A reduction in infection rates is both achievable and 
sustainable up to four years following adoption of the 
CDC Core Interventions1.

• Long term outcomes will be sustained by working with 
facilities to better understand and implement the PDSA 
cycle, which will in turn support ongoing process 
improvement and improve infection control.  
1Sustained Infection Reduction in Outpatient Hemodialysis Centers Participating in a Collaborative Bloodstream 
Infection Prevention Effort Infection Control & Hospital Epidemiology/ FirstView Article/ February 2016, pp 1-4



Network 15 
2016–2017 Decrease in 

Hospital Utilization
Quality Improvement Activity
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US Renal Data System Statistics

On average, ESRD patients are admitted to the hospital nearly 
twice a year.

Patients with ESRD show an overall re-hospitalization rate of 
34 percent within 30 days of discharge.

2013—2014 chronic kidney disease (CKD) and ESRD re-hospitalization 
rates of 21.4 percent and 34.6 percent compared to 15.3 percent 
Medicare beneficiaries with no diagnosis of kidney disease.

The high rate of hospital readmission brought dialysis population 
into the consideration for a quality metric of the Quality 
Improvement Program (QIP).
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Hospitalizations QIA 2017

Where Maricopa County, Arizona 
(Phoenix metropolitan area)

Goal
Achieve a five-point 

improvement from the 
baseline period each year

Root Cause 
Analysis  

identified a 
lack of 

Policy

Closely followed 
process for obtaining 
medical records post-

hospitalization
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Strategy

Prior to a patient’s first 
dialysis back from the 
hospital, staff would

Review the patient’s 
hospital records

Meet with the patient to discuss the 
discharge experience and the patient’s 
understanding of post-discharge needs
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Interventions

Role Play  with 
Sit Down and Round

Correct vs. incorrect way to 
conduct post-hospital 

interview

Conduct “sit-downs” with 
patients at the first treatment 

after hospitalization

Questions About You 
interview tool
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Questions About You
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Interventions (cont.)

Collaborate with 
Community Healthcare 

Partners and 
Stakeholders

Quality Innovation Network (QIN)-
Quality Improvement Organization (QIO) 

SA

Facilitate Dialysis Provider Access to the 
Health-e Connection System 

(Electronic Medical Record [EMR])
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Communication Tool
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Interventions (cont.) 

Utilized a patient engagement tool

We’re Not Being Nosey—We Care

Developed to avoid near miss 
events and preventable 

hospitalizations

Available in English and Spanish
Site-visits to facilities to interview 

recently hospitalized patients

Reached out to Partner with 
Concillo Latino de Salud

Various providers shared best 
practices, 24-hour records 

assistance provided
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Staff-Patient Interaction at Dialysis
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Patient and Family Engagement

Conducted medication reconciliation with patients

Asked patients what they understood from their hospitalization 

Asked about beliefs on getting out too soon/going back to the hospital
• Resolution of illness

Involved patients’ families/support following a hospitalization

Asked patients to identify a goal in any area of life
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Results

Disparate 
Population

Rates decreased from 
61.40% to 6.70%

Baseline to 
July 2017

Non-Disparate
Population

Rates decreased from 
51.80% to 11.90%

Baseline to 
July 2017
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Promising Practices

What didn’t Work
• Implementation prior to leadership buy-in
• Utilizing tools without asking staff to be accountable for the 

information gathered
• Working with staff who missed the explanation of the project goal

What Worked
• Completing timely review of hospital records lead to accurate knowledge 

of patient’s current condition and medically appropriate follow-up
• Promoting staff and patient interaction upon the first treatment back
• Gathering information from patient interviews
• Incorporating processes into existing daily routines “working smarter 

not harder”
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Overview of NHSN Dialysis Reports

Infection Prevention and Monitoring 
in the Dialysis Setting
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NHSN Data Accuracy

ESRD QIP clinical measure

Criteria for NHSN data submission not the same as CROWNWeb

Review Dialysis Event Protocol  

Utilize NHSN output options reports to ensure accurate reporting

Network conducts quarterly NHSN data quality checks
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NHSN Healthcare Personnel 
Safety Component
• Is included in the ESRD QIP—Payment Year (PY) 2018 

Reporting Measure.
• Requires that all facilities must report Healthcare 

Personnel Influenza Vaccination summary data to NHSN.
• October through March, covering the entire influenza 

season.
• Printable NHSN Summary Reports
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NHSN Data Quality Resources

59



Dialysis Event Protocol

Find a PDF of the CDC’s Dialysis Event Protocol here:
www.cdc.gov/nhsn/pdfs/pscmanual/8pscdialysiseventcurrent.pdf
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NHSN Line Listing Report
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NHSN QIP Report
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NHSN TIP SHEET
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Dialysis Event Surveillance 
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Network 15 Contacts

65

Vicki Brantley, MSN, RN
Executive Director
303.831.8818
VBrantley@nw15.esrd.net

Justin Carr, MSW, LCSW
Patient Services Manager
813.865.3457
JCarr@nw15.esrd.net

Amy Carper, MSW, LCSW, NSW-C
Quality Improvement Director
720.697.7916
ACarper@nw15.esrd.net

Susan Moretti, BSN, RN
Quality Improvement Nephrology Nurse
303.831.8818
SMoretti@nw15.esrd.net

Margie Nelson, MSHS, MT, EMT, CPXP
Quality Improvement Manager
303.697.7909
Mnelson@nw15.esrd.net

Debbie Buchanan
Project Coordinator
720.697.7915
DBuchanan@nw15.esrd.net

LeChrystal Williams, BS
Data Manager
813.865.3323
LWilliams@nw7.esrd.net

HSAG: ESRD Network 15
3025 S. Parker Road Suite 820 Aurora, CO 80014 • Phone: 303.831.8818 • Fax: 303.860.8392

mailto:Mnelson@nw15.esrd.net
mailto:DBuchanan@nw15.esrd.net
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mailto:ACarper@nw15.esrd.net
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Thank you!
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Susan Moretti, BSN, RN
Smoretti@nw15.esrd.net

This material was prepared by HSAG: ESRD Network 15, under contract with the Centers for Medicare & Medicaid Services (CMS), 
an agency of the U.S. Department of Health and Human Services. The contents presented do not necessarily reflect CMS policy. 
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