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Learning 
Objectives

The learner will … 

 Identify examples of internal 
and external disasters 

 Summarize UMass Memorial 
Medical Center’s [UMMMC] 
internal phases during a 
disaster

 Summarize the evacuation 
and relocation of patients in 
the department when there 
is an imminent threat 

 Describe how to activate the 
department’s disaster plan

 Describe how to discontinue 
hemodialysis during a power 
failure 

The learner will … 

 Summarize the information 
necessary to obtain from an 
incoming call during a 
disaster 

 Describe the role of the 
Medical Director, Nurse 
Manager, Senior Director, 
and Division Chief during a 
disaster 



Purpose of 
eLearning 

 The purpose of this learning module is to provide education to the 
clinical staff working in the Hemodialysis Department on 
emergency and disaster preparedness, including:

 Review of the organization’s emergency procedures

 Give guidance on what to do, where to go, and whom to contact in the 
event of an emergency

 Discuss how to inform patients on what to do, where to go, and whom 
to contact (alternate contacts), and how to perform emergency 
disconnect 



Internal 
Disaster 

 An internal disaster is when patients, employees, 
and/or the physical hospital are negatively affected:

 Failure of electricity, heating, ventilation, or plumbing

 Fire

 Explosion

 Flooding

 Structural failure

 Significant reduction of staff 

 Interruption of water



External 
Disaster

 An external disaster is an unexpected natural or man-
made event originating outside of the hospital that 
may result in illness or injury in the community:

 Tornado 

 Hurricane

 Earthquake 

 Blizzard

 Bio-terrorism 

 Pandemic



Phases of a 
Disaster:

Phase 1

Phase 1 

 Department is placed on 
alert status 

 Personnel will report to 
their designated 
department and remain on 
duty until event is assessed 

 If applicable, a designee 
from the department will 
report to the hospital 
Command Center (Medical 
Director or Nurse Manager)

Role of Resource Nurse 

 When the Nurse Manager is 
present, they will report to the 
Command Center

 If the Nurse Manager is not 
available, Resource will report to 
the Command Center

 Resource will work with the 
Attending Nephrologists to 
triage needs of the dialysis 
patients 



Phases of a 
Disaster:

Phase 2

Phase 2 

 Situation or number of 
patients exceeds immediate 
resources

 Available staff should remain 
on duty to await further 
instruction from the Nurse 
Manager 

 Renal attendings in 
conjunction with the Nurse 
Manager will prioritize the 
patient’s Hemodialysis needs 

Role of Resource Nurse 

 Provide a list of patients that 
require Hemodialysis for the 
current calendar day 

 Assist with making phone 
calls to staff 



Phases of a 
Disaster:

Phase 3

Phase 3
 
 When triage is complete, and 

the situation or number of 
patients continues to exceed 
available resources

 Staff will remain on duty until 
released and the department’s 
Call Tree will be activated

 Staff available to assist during 
a phase 3 should arrive to 
UMMMC with their hospital 
issued ID and report to the 
Command Center or follow 
reporting instructions if 
location changes.

Role of Resource Nurse 

 Assist the Nurse Manager with 
Call Tree activation 

 Report available staff to the 
Command Center 



Disaster Plan 
Activation 

In the event of an internal or external disaster 
that could compromise patient safety the 
Resource Nurse will notify the Nurse Manager

The activation of the Internal Hemodialysis 
Disaster Plan and determination of the phase 
of the emergency will include the:

• Medical Director

• Nurse Manager

• Chief of Nephrology 

• Senior Administrator on call

• Chief Nursing Officer 



During 
Hemodialysis 
Disaster Plan 
Activation:

A Coordination Center specific to the Hemodialysis Department 
will be initiated at both the University and Memorial Campus 

A conference line will be established, and call times scheduled 
for periodic briefings and updates

• Calls should include at a minimum the Medical Director, Nurse Manager, and the 
Senior Director 

The role of the Hemodialysis Coordination Centers include:

• Phase determination 

• Critical asset review

• Review necessary equipment and resources available 

• Patient “wellness” phone calls (outpatients)

• Discussion with transportation agencies

• Triage of patients 



Reduction or 
Temporary 

Discontinuation 
of 

Hemodialysis 
Services

 Reduction or temporary discontinuation of 
Hemodialysis services due to an emergency will 
require agreement among the Chief of Nephrology, 
Medical Director, Nurse Manager, and Senior 
Director. 

 Initiation of the transfer agreement for outpatient 
census:

 Centers for Medicare and Medicaid Services requires 
all licensed End Stage Renal Dialysis facilities to have 
a transfer agreement with another facility 

 Creation of a contingency plan for each patient on 
the inpatient census, consider:

 Accelerated Veno-Venous Hemofiltration

 Continuous Veno-Venous Hemofiltration 



Incoming Calls 
Related to 

Disaster 

 If a call is received during a disaster or related to a 
local disaster, the call should be transferred to 
management when appropriate 

 The receiver will make all efforts to obtain the 
following information:

 Name and role of caller

 Caller’s contact information 

 Description of emergency/needs

 Location

 Number of individuals affected

 Mode of transportation available 

 The above information will be given to the Nurse 
Manager or designee 



Evacuation and Relocation of Patients:
Imminent Threat

ONLY when there is an 
immediate threat to 
safety should patients 
and employees 
evacuate and relocate

Employees will 
discontinue dialysis 
and utilize the “clamp 
and cap” method for all 
patients 

Patient’s blood will not be 
reinfused 

Relocate in a vertical 
and/or horizontal 
pattern

Relocation is dependent on 
location of threat 

Relocate patients in 
the following order: 
ambulatory, non-
ambulatory, critically ill 

Meeting location should be 
pre-determined by Nurse 

Manager or designee 

Unnecessary removal 
of patients from the 
building is not 
desirable unless there 
is imminent danger to 
life and or safety (i.e. 
fire in suite)



Discontinuation of 
Hemodialysis During a 
Power Failure 
 Emergency power is supplied to the hospital directly 

from the power plant, however, in the event of a 
sustained power interruption the patient’s blood will 
need to be returned via the hand crank and lever 
located on the blood pump module

 The clinical staff should check 
the functionality of the blood 
pump hand crank lever and 
presence of a hand crank on the 
back of each machine EVERY 
treatment 

 Ensure the venous line is removed from the venous 
clamp prior to reinfusion 



Blood Return 
via Hand Crank 

Please navigate to the Hub and review the 
following procedure:

• Discontinuation of Dialysis During 
Power Failure :discontinuation-of-
dialysis-during-power-failure-
procedure (umassmemorialhub.org)

https://www.umassmemorialhub.org/documents/discontinuation-of-dialysis-during-power-failure-procedure
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Education for 
Outpatients

Patients will be educated on 
disaster and emergency 
preparedness:

•Within 30 days of admission 

•Annually 

•During impending emergencies 

1
At a minimum, education will 
include:

•Emergency take off - “clamp and cap” 
technique 

•Emergency diet plan (Refer to Patient 
Handbook and following slide)

•Emergency contact list (Refer to 
Patient Handbook)

2
Education will be 
documented in a nursing note 
in the electronic medical 
record or equivalent 
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MY-EOP Application

 The mission of the UMass Memorial Medical Center (UMMMC) 
Emergency Operations Plan (EOP) is to establish a process for the 
effective management of an emergency. 

The EOP accomplishes addressing six critical areas of emergency 
management, including: Communication, Resources and Assets , 
Safety and Security, Staff Responsibilities, Utilities Management, 
Patient Clinical and Support Activities. 

 All Emergency Preparedness procedures are now located on the 
Resource phone in the “My-EOP” application in addition to the 
HUB.



ESRD Emergency Hub 
Application for Smart Phones

The ESRD Emergency Hub is a great resource 
to share with patients allowing them tools 
and education at the tips of their fingers for 
planning in the event of an emergency!



Additional Resources that can be utilized on a Workstation on Wheels while completing 
admission and/or annual education with patients 

Please click on each link to learn more about Emergency and Disaster Preparedness:

 1) The following video outlines an emergency diet plan for patients. This video will require 
a speaker and is 2 minutes and 15 seconds in length.

https://www.youtube.com/watch?v=iA-MDBwZd7o

 2) The following link is for the Kidney Community Response Coalition website for 
providers.

https://www.kcercoalition.com/en/professionals/

 3) Emergency preparedness video for dialysis patients. This video will require a speaker 
and is 8 minutes and 17 seconds in length. 

https://www.youtube.com/watch?v=UlB9cHDSUno

https://www.youtube.com/watch?v=iA-MDBwZd7o
https://www.youtube.com/watch?v=iA-MDBwZd7o
https://www.youtube.com/watch?v=iA-MDBwZd7o
https://www.kcercoalition.com/en/professionals/
https://www.youtube.com/watch?v=UlB9cHDSUno
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OBJECTIVES:

By the end of this module, learner will be able to:

• Identify isolation precautions and explain protocols needed for each (i.e. standard, droplet, 

contact, airborne).

• Understand correct use of personal protective equipment (PPE) for each type of precaution during 

hemodialysis treatment. 

• Integrate infection prevention standards into daily clinical practice to reduce the risk of 

bloodborne pathogen transmission in hemodialysis patients.

• Describe appropriate patient placement and equipment management when caring for patients on 

isolation precautions in the dialysis unit. 

• Explain the importance of environmental cleaning and disinfection of dialysis stations. 
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WHY IS THIS 
IMPORTANT? 

Patients receiving hemodialysis have a 
significantly higher risk of bloodstream 
infections compared to the general 
population. 

Infection prevention, in the dialysis 
setting, requires strict adherence to the 
Infection Precautions and policies and 
procedures that are in place.
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GENERAL INFECTION CONTROL GUIDELINES 

• Staff will adhere to Standard Precautions and applicable 
infection control policies. 

• Personal Protective Equipment (PPE) will be consistent with 
the OSHA Regulations on Bloodborne Pathogens 5033 
Occupational Exposure to Bloodborne Pathogens Exposure 
Control Plan

• All blood and bodily fluid exposures to a staff member will be 
reported timely and managed by the Employee Health 
Services Department during business hours or the 
Emergency Department outside of business hours. 
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GENERAL INFECTION CONTROL 
CONSIDERATIONS

Hand Hygiene and Gloves:

• Staff must perform hand hygiene before and after entering a patients bay and contact with 

patients and equipment 

• Staff must don gloves prior to providing care to a patient on hemodialysis 

• Staff must doff gloves and perform hand hygiene when moving from the patient to the equipment 

and vice versa 

• Gloves should not be worn when using the WOW, WOWs are considered clean 

Miscellaneous: 

• Staff are not allowed to  chew items in the treatment area (e.g. candy, gum, lozenges, etc.).

• Staff should not have items in their pockets. (e.g. pens, cell phone, tissues, etc.)

• Items should not be brought into the bay that cannot be disinfected (e.g. ticket to ride).
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GENERAL INFECTION CONTROL 
CONSIDERATIONS 

PERSONAL PROTECTIVE EQUIPMENT (PPE):

• In the Hemodialysis Department, this includes gown, gloves and eye protection 

• Staff should wear PPE appropriate to the anticipated potential exposure, including but not 

limited to: 

1. Initiation and termination of treatment  

2. Manipulation of access needles or catheter 

3. Administration pf medications through the extracorporeal circuit by subcutaneous injection

4. Cleaning and disinfection of patient care supplies and equipment  

• PPE must be changed if it becomes soiled with blood, bodily fluids, secretions pr excretions. 

• PPE is always considered dirty and should not be worn in clean areas (e.g. outside of patient 

bays or used on WOWs). 

• Any are outside of the bay is considered clean other than the doorway. 
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GENERAL INFECTION CONTROL 
CONSIDERATIONS

Hemodialysis Machine Station and Disinfection:

• At minimum, hemodialysis machines will be heat disinfected every business 

day, and bleach disinfected weekly when in service and documented when 

completed on the disinfection log attached to the machine.

• Staff will follow the manufacturer’s instructions for use for the hemodialysis 

machine.

• Disinfection of the equipment and station may not begin until the patient has 

left the station. 

Food Restrictions: 

• Consumption of food should be limited in the Hemodialysis Department due to 

risk of needle dislodgement/infiltration, hypotension, aspiration, bloodline 

disconnection and cross contamination.

1. This does not apply to dietary supplements ordered by the Provider. 

• Patient should be encouraged and supported to eat their meals prior to and/or 

after hemodialysis

• Food restrictions do not apply if the patient is hypoglycemic and requires 

intervention. 
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ENHANCED 
PRECAUTIONS

Enhanced Dialysis Precautions are followed in addition 

to Standard Precautions with patients that have a 

reactive Hepatitis B Surface Antigen.

• These precautions include:

1. A private room with a door.

2. Sign (as shown) will be posted outside of the 

door.

3. A gown and gloves must be donned prior to 

entry.

4. Door must be closed during initiation and 

termination of treatment. 

5. Private room requires daily terminal 

cleaning.

6. Dedicated equipment that will not leave the 

room while patient(s) are on the census. 
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ENHANCED PRECAUTIONS CONT.
• The dialysis machine must be dedicated for use 

only on the Hepatitis B Virus (HBV) infected 

patient(s). 

• All equipment including the blood glucose 

monitoring device and pH/conductivity testing 

equipment must be dedicated to the HBV infected 

patient(s) and bleached after each treatment.

• The dialysis machine will be bleached internally 

and externally after each use.

University Campus:  use isolation station or private 

inpatient room.

North Pavilion and Memorial Campuses: use private 

inpatient room.

• Staff assigned to the HBV infected patient 

must only be assigned to other HBV 

infected patients or patients that are 

immune.

• When possible, staff caring for HBV 

infected patients should be HBV immune.

• Patients who are receiving dialysis 

treatment at the same time as the HBV 

infected patient and located adjacent to 

the HBV infected patient must be HBV 

immune. 
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ENHANCED PRECAUTIONS: SPECIAL 
CONSIDERATIONS AND EXCEPTIONS

Patients who have received a liver transplant from a donor 

that was HBV positive or if the patient was HBV positive prior 

to the transplant and they are on viral suppression therapy 

should be tested for HBV (HBsAg) monthly.

1. The hemodialysis machine should be chemically 

disinfected (i.e. bleach) internally and externally 

following each treatment

2. Documentation of disinfection will be completed on the 

machine disinfection log attached to the machine. 

3. The patient does NOT require Enhanced Precautions.

For patients whose HBV status is “unknown”

1. All efforts will be made to obtain HBV status from the 

patient’s clinic in the community. 

2. All efforts will be made to separate an HBV “unknown” 

patient at least one station width apart from another 

patient

3. The staff member assigned to this patient may only be 

assigned to a second HBV “unknown” patient or HBV 

immune patient 

4. The dialysis machine will be chemically disinfected 

internally and externally (i.e.. bleach) at the end of each 

treatment.

5. Documentation of disinfection will be completed on the 

machine disinfection log attached to the machine. 
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CONTACT 
PRECAUTIONS

Contact Precautions (in addition to Standard Precautions) 
include gowns and gloves to enter the room

These precautions are followed for patients diagnosed 
with: 

1. Cystic fibrosis, Scabies, Lice

2. Carbapenem Resistant Organisms: carbapenem-

resistant Enterobacterales (CRE), Carbapenem-

resistant Acinetobacter baumannii (CRAB), 

Klebsiella pneumoniae carbapenemase (KPC), 

Carbapenem-Resistant Pseudomonas 

aeruginosa (CRPA)

• Cohort patients and staff according to the type of 
organism when possible.

• Clean all reusable equipment and notify housekeeping 
to complete a terminal clean once the patient has left 
the station. 
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CONTACT PRECAUTIONS CONT.

University Campus:  Use isolation station or private inpatient room 

whenever possible.

North Pavilion Campus: Use private inpatient room.

Memorial Campus: Use station at the end of the row (Bay 4) to 

decrease number of adjacent stations whenever possible. 
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CONTACT-PLUS 
PRECAUTIONS

Contact Plus Precautions (in addition to Standard Srecautions) 
include gown and gloves to enter the room as well as washing hands 
with soap and water. 

These precautions are followed for patients diagnosed with:

1. Candida auris 

2. All patients from Bear Mountain Health Care Center

3. Diarrhea not able to be contained/soiling the 

environment

4. C. diff/viral gastroenteritis/Norovirus 

• Cohort patients and staff according to the type of organism 
when possible.

• Clean all reusable equipment with bleach and notify 
housekeeping to complete a terminal clean once the patient has 
left the station. 

• Station will also need to be sprayed by trained housekeeping 
staff after terminal clean is completed. 
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CONTACT-PLUS PRECAUTIONS CONTINUED

University Campus:  Use isolation station or private inpatient room 
whenever possible.

North Pavilion Campus: Use private inpatient room.

Memorial Campus: Use station at the end of the row (Bay 4) to 
decrease number of adjacent stations whenever possible. 
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CONTACT AND DROPLET 
PRECAUTIONS 

Contact and Droplet Precautions (in addition to Standard Precautions) 
include gown, gloves, mask and eye protection to enter the room

These precautions are followed for patients diagnosed with:

1. Human Parainfluenza 

2. Metapneumovirus, Respiratory syncytial virus (RSV), Adenovirus

3. R/O Respiratory virus 

• Clean all reusable equipment and notify housekeeping to complete a 
terminal clean once the patient has left the station. 

• Station will also need to be sprayed by trained housekeeping staff 
after terminal clean is completed. 

University Campus:  all efforts will be made to place the patient in an 
isolation station. 

1.  If isolation station is not available, utilize the curtain to 
separate the adjacent stations and maintain a distance of 3-6 
feet from other patients. 

Memorial Campus: use station at the end of the row (Bay 4) to decrease 
number of adjacent stations whenever possible. 

North Pavilion Campus: use private inpatient room.
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DROPLET PRECAUTIONS

Droplet Precautions (in addition to Standard Precautions) include mask and 
eye protection to enter the room

These precautions are followed for patients diagnosed with:

1. Influenza, Covid-19 infection, Rhinovirus, Adenovirus 

2. Meningitis, Pertussis, Mumps 

• Clean all reusable equipment and notify housekeeping to complete a 
terminal clean once the patient has left the station. 

• Station will also need to be sprayed by trained housekeeping staff 
after terminal clean is completed. 

University Campus:  all efforts will be made to place the patient in an 
isolation station. 

1.  If isolation station is not available, utilize the curtain to separate the 
adjacent stations and maintain a distance of 3-6 feet from other patients. 

Memorial Campus: use station at the end of the row (Bay 4) to decrease 
number of adjacent stations whenever possible. 

North Pavilion Campus: use private inpatient room.
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AIRBORNE PRECAUTIONS

Airborne precautions (in addition to Standard Precautions) 
include N95 or PAPR (gown only required with contact with 
lesions for VZV) to enter the room.

These precautions are followed for patients diagnosed with:

1. Tuberculosis, Measles 

2. Varicella

I. Herpes zoster: 

1. disseminated (>1 noncontiguous dermatomes) zoster in ANY patient

2. OR localized disease in immunosuppressed patient (potential for 

dissemination) 

II. Chicken pox 

• Patients that are inpatient status will receive dialysis 
bedside in a private negative pressure room at all campuses. 
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AIRBORNE PRECAUTIONS CONTINUED 

• Patients that are outpatient status and require ongoing hemodialysis while being 

treated for tuberculosis will adhere to the following:

• The patient will receive hemodialysis at the University Campus in an isolation room.

• All efforts will be made to schedule the patient at the end of the day to minimize 

exposure.

• A HEPA filter will be placed in the room and turned on one hour prior to the patient's 

scheduled appointment. 

• The dialysis staff and housekeeping will disinfect and clean the Bay no sooner than 

one hour after the patient has been discharged.

• The isolation room will be dedicated to the patient for the duration of treatment. 
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STRICT AIRBORNE 
PRECAUTIONS

Strict Airborne Precautions (in addition to Standard 
Precautions) include gown, gloves, N95 with eye protection or 
PAPR to enter the room

There will be limited staff allowed and sign-in log sheet that 
needs to be completed. 

These precautions are followed for patients diagnosed with:

1. MPOX (previously known as Monkey Pox)

2. Middle East Respiratory Syndrome (MERS), Severe 

Acute Respiratory Syndrome (SARS), and other 

emerging pathogens 

• Patients that are inpatient status will receive dialysis in 
their private negative pressure inpatient room at all 
campuses. 

• All non-disposable equipment, including dialysis machine 
and portable reverse osmosis cart will need to be externally 
cleaned with bleach both inside and outside of the patient's 
room after treatment is completed. 
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EQIP CONTACT AND 
DROPLET PRECAUTIONS

EQIP Contact and Droplet Precautions (in addition to Standard 
Precautions) include gown, gloves and eye protection to enter 
the room 

• These precautions are followed for patients exposed to RSV 

• Clean all reusable equipment and notify housekeeping to 
complete a terminal clean once the patient has left the 
station. 

• Station will also need to be sprayed by trained 
housekeeping staff after terminal clean is completed. 

University Campus:  all efforts will be made to place the patient 
in an isolation station. 

1.  If isolation station is not available, utilize the curtain 
to separate the adjacent stations and maintain a 
distance of 3-6 feet from other patients. 

Memorial Campus: use station at the end of the row (Bay 4) to 
decrease number of adjacent stations whenever possible. 

North Pavilion Campus: use private inpatient room.
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EQIP DROPLET 
PRECAUTIONS

EQIP Droplet Precautions (in addition to Standard Precautions) 
include mask and eye protection to enter the room

• These precautions are followed for patients exposed to 
Covid-19 and Flu.

• Clean all reusable equipment and notify housekeeping to 
complete a terminal clean once the patient has left the 
station. 

• Station will also need to be sprayed by trained 
housekeeping staff after terminal clean is completed. 

University Campus:  all efforts will be made to place the patient 
in an isolation station. 

1.  If isolation station is not available, utilize the curtain to separate the 
adjacent stations and maintain a distance of 3-6 feet from other 
patients. 

Memorial Campus: use station at the end of the row (Bay 4) to 
decrease number of adjacent stations whenever possible. 

North Pavilion Campus: use private inpatient room.
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SPECIAL PRECAUTIONS 

Special Precautions (in addition to Standard Precautions) 
include mask for direct patient contact

• These precautions are followed for patients who have had 
their transplant less than or equal to 1 year. 

• Clean all reusable equipment and notify housekeeping to 
complete a terminal clean once the patient has left the 
station. 

University Campus:  all efforts will be made to place the patient 
in an isolation station. 

1.  If isolation station is not available, utilize the curtain to 
separate the adjacent stations and maintain a distance of 3-6 
feet from other patients. 

Memorial Campus: use station at the end of the row (Bay 4) to 
decrease number of adjacent stations whenever possible. 

North Pavilion Campus: use private inpatient room.
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HEPATITIS C VIRUS (HCV) POSITIVE 
PATIENTS

• Patients who are HCV positive do not need to be isolated 
from other patients or dialyzed on segregated hemodialysis 
equipment.

• Standard precautions are to be maintained for patients who 
are HCV positive. 

• The hemodialysis machine should be externally disinfected 
and internally heat disinfected after each treatment. 

• HCV testing should be done on admission then every six 
months. 
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HEPATITIS C VIRUS (HCV) TESTING 

University Campus Outpatient(s):

• Testing for HCV should be done upon admission/enrollment to dialysis unit and after 

any significant gaps in treatment (e.g. hospitalization). 

• Testing should include:

• HCV antibody with reflex and ALT testing

• After initial testing, HCV serologic testing should be done every six months, and ALT 

testing should be done monthly. 

University, Memorial and North Pavilion Campuses Inpatients:

• Testing for HCV for new and established dialysis patients should be done upon each 

admission and include:

• HCV antibody with reflex 

• After initial testing, HCV serologic testing should be done every six months if patient 

remains on the census. 
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HUMAN 
IMMUNODEFICIENCY 
VIRUS (HIV) POSITIVE 

PATIENTS 

• Patients who are HIV positive are not isolated 

from other patients and do not require 

segregated equipment.

• Standard precautions are to be maintained for 

patients with HIV.

• No specific patient laboratory tests are 

required. 
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INVASIVE EXAMS, TREATMENTS AND 
WOUND DRESSINGS 

• Due to the potential for cross-contamination of bloodborne 

pathogens, invasive physical examination/treatments are not 

allowed in the Hemodialysis Department.

• All wound and external devices should be properly secured prior to 

hemodialysis.

• Central line dressing changes and dressings that require immediate 

attention (non-intact) are permitted. 

• All other scheduled care should be completed after the 

hemodialysis procedure has completed. 
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BLOOD SPILLS
• Staff will gather supplies including towel or blood spill kit, bleach 

wipes, and PPE.

• PPE required to clean blood spills include:

• Small spill: gloves only 

• Large spill: full PPE (gloves, gown and eye protection)

• Staff will use the towel or spill kit to absorb the blood then disinfect 

the area with bleach wipes.

• Saturated towels will be placed into red Biohazard bag and/or into 

designated Biohazard bin.

• Staff must perform hand hygiene with soap and water following 

cleaning of a blood spill.

• Housekeeping must complete a final clean of the area affected by 

the blood spill once the patient has discharged. 
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MEDICATION PREPARATION AND 
ADMINISTRATION 

• Medications and dialysate additives should be prepared in a clean, uncluttered, and functionally 

separate area for product preparation (e.g. Medication Room). 

• Only one patient’s medications are prepared at a time in patient care areas, immediately prior to 

administration. 

• Medications must be labeled after adding medication to dilutants/syringes/containers.

• Full PPE must be worn when administering medications via the extracorporeal circuit. 

For more detailed instructions on medication administration, please click on the link below to the 

Medication and Solution Preparation and Labeling Policy. 

 Medication and Solution Preparation and Labeling
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https://www.umassmemorialhub.org/documents/2206-medication-and-solution-labeling


MAINTENANCE OF TRANSDUCER 
PROTECTORS DURING HEMODIALYSIS 
• Transducer protectors should be used between transducers and each pressure monitor line of the 

extracorporeal system to prevent the transducers from getting wet.

• Wet transducer protectors must be replaced, as they will cause inaccurate pressure readings.

• If the external transducer becomes wet, it must be changed and assessed for strikethrough (blood 

breaking through the transducer protector).

• If strikethrough is present, the internal transducer of the hemodialysis machine could be 

contaminated, and the following steps should be taken:  

1. At the completion of the patient’s treatment, the hemodialysis machine will be tagged “out of 

service”

2. Clinical Engineering will be notified by RN or PCT 

For the full procedure on changing the transducer protector, please click on this link:

maintenance-transducer-protectors-hemodialysis
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TUBERCULOSIS 
SCREENING 

• All outpatients who are admitted to the 

Hemodialysis Department require Tuberculosis 

screening on admission and annually.

• If the result is indeterminate or positive, the 

staff will notify the Nephrologist and complete 

the Tuberculosis Latent-Active Infection 

reporting form. 
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FY 26 - 27



Objectives 

2 6/30/2026 Hemodialysis Water Treamtent 

Explain the rationale/purpose for water treatment for hemodialysis 
patients Explain

Identify components of the water treatment systemIdentify

Describe functions of each water treatment componentDescribe

Describe the role of the interdisciplinary team in water treatmentDescribe



Education Requirement 

Per the Centers for Medicare and 
Medicaid Services End Stage Renal 
Disease Conditions for Coverage – 
water treatment training is required 
annually for all employees
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Municipal Water 
• Cities and towns treat water so that 

it is safe to drink

• Low levels of bacteria are 
acceptable for drinking water

• The Environmental Protection 
Agency (EPA) sets limits for drinking 
water 

• Up to 500 colony forming units are 
allowed = safe to drink, not safe 
for Dialysis 

• Refer to slide 9 for allowable limits 
for Dialysis 
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Drinking Water and Safety 
• Where does municipal water come from?

• Ground water – wells, springs

• Surface water – lakes, rivers 

• Both sources contain organic (bacteria, viruses, 
algae) and inorganic material (salts, minerals, 
metals, gases)

• Municipal water:

• Contaminated with wastes, fertilizers, 
pesticides, and sewage 

• Chemicals added include chlorine for 
disinfection, aluminum for clarity, fluoride to 
prevent dental caries, and phosphates to 
prevent pipe corrosion 
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Water Exposure in Hemodialysis 

• Drinking water is ingested through the GI tract, and the liver and well-functioning 
kidneys remove any contaminants that may be present 

An average healthy adult consumes 10 – 12 liters of water per week 

Dialysate is 97% WATER

• Due to the volume of water exposure, even trace contamination can be harmful to a 
patient as kidneys cannot filter toxins present in water 

• Potential exposure of contaminates is made through a thin, semipermeable membrane

• Filtration is dependent upon size of particle 

• Breaks in membrane = larger exposure

Dialysis patients are exposed to 350 – 400 liters of water per week 
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Risks of Exposure to Contaminants

• Immediate risks:
• Anemia
• Hemolysis
• Neurological deterioration 
• Methemoglobinemia 
• Metabolic acidosis 
• Sepsis 
• Pyrogenic reaction
• Death 

• Long term risk = Chronic Inflammatory Disease 
• Resistance to erythropoietin 
• Malnutrition 
• Decreased transferrin level 
• Carpal tunnel syndrome
• Accelerated atherosclerosis 
• Cardiovascular disease 
• Mortality 
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Sign/Symptom Possible Cause 

Anemia Aluminum, Chloramines, Copper, Zinc

Bone disease Aluminum, Fluoride 

Hemolysis Chloramines, Copper, Nitrates

Hypertension Calcium, Sodium

Hypotension Bacteria, Endotoxins, Nitrates

Metabolic Acidosis Low pH, Sulfates 

Muscle weakness Calcium, Magnesium 

Nausea, Vomiting Bacteria, Calcium, Copper, Endotoxin, low pH, Magnesium, 
Nitrates, Sulphates, Zinc

Encephalopathy Aluminum 



Association for the Advancement of Medical 
Instrumentation (AAMI)

• AAMI sets standards for medical devices 
and products 

• The Centers for Medicare and Medicaid 
(CMS) adopted a specific AAMI standard 
for water and dialysate as a quality 
regulation when the Conditions for 
Coverage were updated in 2008 
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Recommendations for Dialysis Water Quality 

Contaminant AAMI Max 
Level

AAMI 
Action 
Level 

RD 52 Max 
Level

RD 52 Action 
Level 

Total viable 
bacteria count 

< 100 CFU 
/ mL

50 CFU / mL <200 CFU / 
mL 

50 CFU / mL

Endotoxin < 0.25 EU / 
mL

0.125 EU / 
mL

< 2 EU / 
mL

1 EU / mL 

Recommendations for Dialysis Fluid Quality 

Total viable 
bacteria count 

< 100 CFU 
/ mL

50 CFU / mL <200 CFU / 
mL 

50 CFU / mL

Endotoxin < 0.5 EU / 
mL

0.25 EU / 
mL

< 2 EU / 
mL

1 EU / mL 



Water Treatment System Components 

Basic components:
Two carbon tanks 

Reverse osmosis (RO) system

Quality monitor 

Deionization (back-up only)

Optional components:
Used to increase efficiency and efficacy of the 

water treatment system 

Chosen based upon analysis of the source water 
to adequately pretreat the water to protect the 

RO and remove contaminates 
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Water treatment systems are built based from the source water which they are treating – the following 
slides will detail the elements of the water treatment system at UMass Memorial Health



Backflow preventer 

• Prevents treated water and disinfectants in the Dialysis center water system 
from flowing back into the city water 

• Required by municipality and is inspected annually

• Present on the MAIN RO at UMass Memorial Health, required by the City of 
Worcester 

• Not required by AAMI 

10 6/30/2026 Hemodialysis Water Treamtent 

Watts - 1 Thread, Backflow Preventer Valve - 02862225 - MSC ...



Tempering valve 

• Blends the hot and cold 
water going to the water 
treatment equipment
•Optimal temperature for water 

treatment = 72 to 77 degrees 
Fahrenheit 
•Max water temperature is 90 

degrees Fahrenheit
•Not required by AAMI 
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Booster pump 

• Increase the incoming water 
pressure to ensure sufficient 
water volume will go through 
the cascade of water 
treatment components and 
adequately supply the system

•Not required by AAMI 
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Sediment filters (Multimedia tanks)
• Although a single filtration medium 

may be used, multimedia filters are 
more commonly used (i.e. coal, sand, & 
garnet)

• Tanks are placed early in the water 
treatment cascade to remove 
particulate matter greater than 10 
microns 

• Generally used when source water has 
a high sediment rate 

• Filters are periodically cleaned utilizing 
a backwash

• Not required by AAMI 
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Water Softener (Brine tank)
• Softeners remove Calcium and 

Magnesium to protect the RO from 
scale (hardness) which would decrease 
membrane permeability and function 

• The tank is filled with salt pellets 
that exchange Sodium for Calcium 
and Magnesium
• Water hardness must be less than 10 

parts per million (PPM)
• Water hardness is characterized by high 

mineral content
• Testing should be completed using “dip 

and read test strips”
• Staff are required to decipher between 

colors (blue, purple, & red)
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Carbon Adsorption Tanks 

• Removes Chlorine/Chloramines from water:

•Chlorine and Chloramines are added by the city to 
disinfect the water supply.
•Chlorine/Chloramines in water that is used for dialysis 

can lead to adverse outcomes such as hemolysis and 
death.
•Advantage of Chloramines for the city water supply is 

that they last longer, therefore controlling bacteria 
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Carbon adsorption tanks 

Principal mode of removal is absorption:

The chlorine/chloramine adheres to the carbon 

Empty bed contact time (EBCT): Is the length of time water must be in 
contact with the medium, for the purpose of dialysis the medium is Carbon, 
and the time must be greater than 10 minutes as required by AAMI

Department is required to “re-bed” carbon tanks with new carbon 
absorption media on a regular schedule 
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Reverse Osmosis System (RO)

• Removes particulates to produce purified water using 
pressurized water that is forced through the semi-
permeable membrane leaving contaminants behind

• Membrane will reject 95% to 99% of charged 
particles 

• Contaminants with no charge (inorganic salts, 
bacteria, viruses, endotoxin) will be removed by 
sieving through the membrane 
• Example of sieving is use of a strainer to strain pulp from 

orange juice 

• Minimum percent rejection for safe patient use is 
90% 

• Water validation is required annually and if the 
rejection rate falls below 90%
• Product water AAMI Chemical Water Analysis 
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Considerations: Memorial Campus 

• In 2022, the main RO at the Memorial Campus was decommissioned and it is 
no longer operational. 

• The Dialysis program at the Memorial Campus utilizes portable RO equipment 
for all procedures, at the bedside and in the Dialysis Department. 

• The Memorial Campus only utilizes Ultra-Low Total Chlorine Test Strips for 
chlorine testing, this must be completed prior to EVERY patient treatment 
while the equipment is connected where the procedure will be completed, 
then at least every four hours while in use.
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Deionization Systems (DI System)

• Utilized as a backup system when the main RO 
system is unusable  

• DI tanks contain resin beads to remove positively 
and negatively charged ions from the water in 
exchange for hydroxyl and hydrogen = pure water 
when combined 

• DI system has a limited capacity for use 
• Once exhausted, it will dump mass quantities of retained ions 

back into the product water

• Requires separate log when in use and more frequent checks 
by clinical staff 

• DI tanks are stored in the water treatment room and 
are swapped out by the vendor at specified intervals  
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Distribution Systems 
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Water distribution systems should be on a continuous loop where water is returned 
to the RO or storage tank to minimize biofilm formation 

Required to be made of inert materials as purified water is “aggressive” and will 
leach chemicals from the materials such as copper, brass, aluminum, lead, and zinc

No dead ends may exist in the system 

Rough joint should be avoided 

Disinfection in addition to bacterial and endotoxin testing should be completed at a 
minimum of monthly from the first and last outlets of the water distribution loop



pH and Conductivity 
pH and Conductivity MUST be 
measured with an independent meter:

1. Prior to each treatment, AND
2. When acid or bicarbonate is changed 

during treatment

• Acceptable pH range: 6.9 – 7.6 on machine 
• Meter (actual) must be +/- 0.7 from machine  
• Theoretical must by +/- 0.4 from machine 

Refer to Departmental procedure for additional 
information “Calibration and Testing with the 
Myron Meter and Hydrion Paper for Dialysis”
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Chlorine and Chloramine Testing: Main RO 
University Campus only 
• Testing must be completed every four hours

• From the Main RO, sample is taken post 
worker carbon tank [SP3]

• Maximum allowable limit is 0.1ppm

• Chlorine test results should be documented in 
the central water treatment system log. 

• If result is equal to or greater than 0.1ppm, 
sample should be checked after polisher 
carbon tank [SP 4]

• Testing is performed using the Ultra-Low Total 
Chlorine Test Strips
• Manufacturer’s instructions must be 

followed for use

Refer to Department Policy for additional 
information “Chlorine Testing for 
Hemodialysis”
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