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• Why is Infection Prevention and Control Different in Dialysis?

• What are the (HAI) Risks with this Vulnerable Patient Population?

• Water Treatment (Quality); Whare are the Health Economics?

• Trend the “Why”

Objectives
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Why Is Infection Prevention And Control 
Different In Dialysis

What are the (HAO) Risks with this Vulnerable Population?
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• Highly Vulnerable Population

• Repeated and Prolonged Exposure

• Invasive Procedures

• Shared Equipment and Spaces

• Challenges in Antibiotic Stewardship

• ESRD Infection Prevention and Control Evangelism

Background
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• Infections and sepsis

• Inflammatory reactions

• Pyrogenic reactions

• Impaired dialysis efficacy

• Biofilm formation in Dialysis Machines

• Increased risk of cardiovascular disease

• Increases resistance to medications, i.e., Epogen and iron

• Increases B2M Accumulation

• Expedites residual renal function loss

• Contributes to anorexia and malnutrition

Risks Of Microbial Contaminants In Dialysate Water
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Background
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Background

7



CONFIDENTIAL

Background
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Water Quality, Treatment, and Monitoring
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Average Person
● Drinks ~14 L per week
● Can excrete toxins
● Some contaminants absorbed in 

GI tract, indirectly exposed to 
blood

Source of Water

10

Hemodialysis Patient
● Exposed to ~360-600 L per 

week
● Can’t excrete toxins
● Contaminants directly exposed 

to blood via dialyzer membrane
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Would you consider your dialysis patients 
within your “Vulnerable” Patient Population

Yes or No

Menti-Meter Question
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• ASHRAE 188 has two informative 
Appendices and a focus on Legionella 
• Most of the guidance for risk 

management for Legionellosis is in 
ASHRAE Guideline 12

• ASHRAE 514 has 10 informative 
Appendices with comprehensive, 
detailed guidance, especially for 
hospitals
• Serves as a companion to 

ASHRAE 188

Standard Of Care: ASHRAE 188 & ASHRAE 514
What is different?
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ASHRAE 514 – (Appendix G) Specialty Units
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The Monetary Cost Of Waterborne Diseases 

Centers for Disease Control and Prevention (CDC), “Estimating Waterborne Infectious Disease Burden by Exposure Route, United States, 2014”

Direct annual healthcare costs in the US for 3 of the top 4 waterborne infection types
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$402 Million

$667 Million

$1,530 Million

Legionnaires’ 
Disease

Pseudomonas 
Pneumonia

NTM 
Infection

3 infection types accounted for 89% of 
$3.33 billion total [annual] costs 

(NTM infection, Pseudomonas pneumonia, 
Legionnaires’ disease)
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• 97% Water

• 2% Bicarbonate Concentrate 
(largely water)

• 1% Acid

What’s The Composition Of Dialysis Fluid Or “Dialysate”? 
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• Aluminum – added as a flocculating agent by many municipal 
water systems to remove nonfilterable suspended particles. It is 
toxic to dialysis patients, becoming sequestered in bone for long 
period of time, resulting in adynamic bone disease and 
osteomalacia. It can also cause the well-described dialysis 
encephalopathy syndrome.

• Chloramine – added to water to prevent bacterial proliferation. It 
can cause hemolytic anemia (see Table 1 for other causes of 
hemolysis in patients on dialysis).

• Fluoride – added to water to reduce tooth decay. Large amounts 
of fluoride can elute from an exhausted deionizer and 
cause pruritis, nausea, and arrhythmias.

• Copper and zinc – can leach from metal pipes and fittings. 
Another cause of hemolytic anemia.

• Bacteria and endotoxin – the substances added to municipal 
water to suppress bacterial proliferation are removed in the water 
purification process for dialysis treatment. Passage of endotoxin, 
endotoxin fragments and other bacterial products across the 
dialyzer membrane and into the bloodstream can lead to 
pyrogenic reactions.

What Are The Potentially Harmful Water Contaminants?
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https://pubmed.ncbi.nlm.nih.gov/11904354/
https://pubmed.ncbi.nlm.nih.gov/11904354/
https://pubmed.ncbi.nlm.nih.gov/740662/
https://pubmed.ncbi.nlm.nih.gov/740662/
https://pubmed.ncbi.nlm.nih.gov/20618875/
https://pubmed.ncbi.nlm.nih.gov/8042823/
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Dialysis Water Purification
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UV?
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Pretreatment 
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Prevent Backflow

Boost PressureBlend Temperature

Adjust pH
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Pretreatment (continued)
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Remove Hard 
Minerals

Remove 
Sediment

Remove 
Chloramines

Remove 
Carbon Filters
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RO, DI, Or Both?
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Reverse Osmosis 

Deionization
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Post Treatment
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Storage Water Ultraviolet Irradiator
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The Dangers Of Endotoxins Towards Dialysis Patients
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• Endotoxin fragments or endotoxin in dialysate bath can pass through 
dialyzer membranes or stimulate immune cells, leading to:

• Symptoms of septicemia or pyrogenic reaction

• Dialysate contaminants presence triggers inflammatory markers, including:
• High-sensitivity C-reactive protein
• Interleukin (IL)-6
• Fibrinogen
• Intercellular adhesion molecule (sICAM-1)

• Chronic inflammation is associated with various clinical outcomes, 
including:

• Poor nutritional status
• Reduced response to erythropoietin therapy
• Decline in residual renal function
• Carpal tunnel syndrome

• Chronic inflammation also contributes to cardiovascular disease (CVD).

Bacteria Endotoxin
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• Machine

• Point of delivery

• Water bicarbonate

• RO loop polish

Contemporary Ultrafiltration
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What is Driving Change?
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Let’s Acknowledge Influence
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Can we dialyze patients during a boil water advisory (BWA)?

Yes,NO

Menti-Meter Question
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Conduct microbiologic testing specific to water in dialysis settings (229,230,236–238). Category IA, IC 
(AAMI: ANSI/AAMI RD5:1992, ANSI/AAMI RD47:1993, RD62:2001)

1. Perform bacteriologic assays of water and dialysis fluids at least once a month and during outbreaks by 
using standard quantitative methods (236–238). Category IA, IC (AAMI: ANSI/ AAMI RD62:2001)  

o Assay for heterotrophic, mesophilic bacteria (e.g., Pseudomonas spp). 

o Do not use nutrient-rich media (e.g., blood agar or chocolate agar).

2. In conjunction with microbiologic testing, per- form endotoxin testing

Minimum Testing Requirements

27
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Does your Healthcare Organization work off of
*Do you hold your outsource provider to….

AAMI RD-52

AAMI 13959

I don’t honestly know…?

Menti-Meter Question
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Table: AAMI Water Standards
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Various water standards for preparing dialysate for dialysis.

Reference Document Allowable water 
Total Viable 
Count (TVC)

Action level water 
Total Viable Count 
(TVC)

Allowable Level 
water Endotoxin Unit 
(EU)

Action Level water 
Endotoxin Unit (EU)

AAMI 
RD52:2004(Minimum 
regulatory requirement)

<200 ≥50 <2 ≥1

ANSI/AAMI/ISO       
13959:2014(Preferred       
recommendation)

<100 ≥50 <0.25 ≥0.125
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CMS Guidelines & AAMI Standards
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What equipment does your dialysis program use?

Menti-Meter Question
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Trend the “Why”
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Portable RO / DI Units For Acute Care
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Recent Advancements (2023 Focus)
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• Decreases risk of cardiovascular disease

• Improves utilization of medication, i.e., Epogen and Iron

• Reduces B2M accumulation

• Will not expedite residual renal function loss

• Will not contribute to anorexia and malnutrition

Why Challenge The Status Quo?
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Did you find this presentation helpful

Very helpful, somewhat helpful, not 
helpful, need time to process

Menti-Meter Question
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Shane Sullivan
Vice President of Sales
(415) 336-2990
sullivan@nephros.com

Find me on LinkedIn!
#YourFilterGuy Thank You

Michael Morales
MHA/Ed, CHT, CHBT, CHWS
Chief Executive Officer, 
Dialysis Education Services
(714) 749-1072
mmorales@dialysiseducation.net

mailto:sullivan@nephros.com

	Dialysis and Water Quality
	Objectives
	Why Is Infection Prevention And Control Different In Dialysis
	Background
	Risks Of Microbial Contaminants In Dialysate Water
	Background
	Background
	Background
	Water Quality, Treatment, and Monitoring
	Source of Water
	Would you consider your dialysis patients within your “Vulnerable” Patient Population
	Standard Of Care: ASHRAE 188 & ASHRAE 514
	ASHRAE 514 – (Appendix G) Specialty Units
	The Monetary Cost Of Waterborne Diseases 
	What’s The Composition Of Dialysis Fluid Or “Dialysate”? 
	What Are The Potentially Harmful Water Contaminants?
	Dialysis Water Purification
	Pretreatment 
	Pretreatment (continued)
	RO, DI, Or Both?
	Post Treatment
	The Dangers Of Endotoxins Towards Dialysis Patients
	Contemporary Ultrafiltration
	What is Driving Change?
	Let’s Acknowledge Influence
	Can we dialyze patients during a boil water advisory (BWA)?
	Minimum Testing Requirements
	Does your Healthcare Organization work off of�*Do you hold your outsource provider to….��AAMI RD-52��AAMI 13959��I don’t honestly know…?
	Table: AAMI Water Standards
	 CMS Guidelines & AAMI Standards
	What equipment does your dialysis program use?
	Trend the “Why”
	Portable RO / DI Units For Acute Care
	Recent Advancements (2023 Focus)
	Why Challenge The Status Quo?
	Did you find this presentation helpful
	Slide Number 37

