DEPARTMENT OF HEALTH & HUMAN SERVICES C'M ;
Centers for Medicare & Medicaid Services

7500 Security Boulevard, Mail Stop S2-12-25
Baltimore, Maryland 21244-1850

CENTERS for MEDICARE & MEDICAID SERVICES

Center for Medicaid and State Operations/Survey & Certification Group

Ref: S&C-09-01

DATE: October 3, 2008
TO: State Survey Agency Directors
FROM: Director

Survey and Certification Group

SUBJECT: Advance Copy — End Stage Renal Disease (ESRD) Program Interpretive Guidance
Version 1.1

Memorandum Summary

ESRD Interpretive Guidance Update: Attached is an advance copy of the ESRD
Interpretive Guidance. This Interpretive Guidance will also be published in an updated
Appendix H of the State Operations Manual (SOM).

The attached ESRD Program Interpretive Guidance represents the most recent guidance related
to the 42 CFR Part 494 Conditions for Coverage for ESRD facilities. This Interpretive Guidance
should replace all previously-released versions.

The Measures Assessment Tool (MAT) is appended to the Interpretive Guidance. The MAT is a
reference tool which is mentioned in the Patient assessment Condition, the Plan of care
Condition, and the Quality assessment and performance improvement Condition of the
regulations and corresponding guidance. The MAT is a guide for current professionally-
accepted standards and values for listed clinical elements for each of the Conditions listed
above.

e Inusing the MAT for individual patient assessments and plans of care, patient target
levels should be assessed using the MAT. However, each patient should be treated
individually and when a specified target is not met, either the plan of care should be
adjusted to achieve the community-accepted standard or an explanation should be
provided by the interdisciplinary team member of the group. Initially, goals for some
patients may need to be different from these targets and then incrementally changed to
the standard value as the patient outcomes improve.

e Inusing the MAT for facility-based quality assessment and performance improvement
(QAPI), facilities are expected to use the MAT as a reference guide for community-
accepted standards/values associated with clinical outcomes. If the facility has areas of
QAPI that do not meet target levels (based upon the MAT), the facility is expected to
take action toward improving those outcomes.
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Attachment A is an advance copy of the interim final ESRD Interpretive Guidance version 1.1.
This version has been modified to clarify certain areas and to incorporate feedback from
previously-released versions. This guidance will ultimately be published in Appendix H of the
State Operations Manual (SOM). Appendix H in the SOM may differ slightly from this advance
copy and will be formatted in portrait style, per agency standards.

Effective Date: Immediately. Please ensure that all appropriate staff are fully informed within
30 days of the date of this memorandum.

Training: The information contained in this letter should be shared with all survey and
certification staff, their managers, and the State/RO training coordinators.

If you have additional questions or concerns, please contact Judith Kari through email at
Judith.Kari@cms.hhs.gov.

/sl
Thomas E. Hamilton

cc: Survey and Certification Regional Office Management

Attachment
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MEASURES ASSESSMENT TOOL (MAT)

| Tag | Condition/Standard ~ mmmp | Measure  Emmp | Values mmp Reference mmp | Source |
494.40 Water and dialysate quality:
V196 | Water quality Max. chloramine (must determine) <0.1 mg/L daily/shift AAMI RD52 Records
V196 Max. total chlorine (may determine) <0.5 mg/L daily/shift
V178 Action / Max. bacteria — product water / dialysate 50 CFU/mL / <200 CFU/mL
V180 Action / Max. endotoxin — product water / dialysate | 1 EU/mL / <2 EU/mL (endotoxin units)
494.50 Reuse of hemodialyzers and blood lines (only applies to facilities that reuse dialyzers &/or bloodlines)
V336 | Dialyzer effectiveness Total cell volume (hollow fiber dialyzers) Measure original volume KDOQI HD Adequacy 2006; Records
Discard if after reuse <80% of original AAMI RD47 Interview
494,80 Patient assessment: The interdisciplinary team (IDT), patient/designee, RN, MSW, RD, physician must provide each patient with an individualized & comprehensive assessment of needs
V502 | - Health status/comorbidities - Medical/nursing history, physical exam findings Refer to Plan of care & QAPI sections (below) | Conditions for Coverage Chart
V503 | - Dialysis prescription - Evaluate: HD every mo; PD first mo & q 4 mo for values
V504 | - BP & fluid management - Interdialytic BP & wt gain, target wt, symptoms KDOQI Hypertension & Anti-
V505 | - Lab profile - Monitor labs monthly & as needed Hypertensive Agents in CKD
V506 | - Immunization & meds history - Pneumococcal, hepatitis, influenza; med allergies 2004 (BP)
V507 | - Anemia (Hgb, Hct, iron stores, ESA need) | - Volume, bleeding, infection, ESA hypo-response KDOQI HD Adequacy
V508 | - Renal bone disease - Calcium, phosphorus, PTH & medications 2006 (volume)
V509 | - Nutritional status - Multiple elements listed
V510 | - Psychosocial needs - Multiple elements listed
V511 | - Dialysis access type & maintenance - Access efficacy, fistula candidacy
V512 | - Abilities, interests, preferences, goals, - Reason why patient does not participate in care,
desired level of participation in care, reason why patient is not a home dialysis candidate
preferred modality & setting, outcomes
expectations
V513 | - Suitability for transplant referral - Reason why patient is not a transplant candidate
V514 | - Family & other support systems - Composition, history, availability, level of support
V515 | - Current physical activity level & referral - Abilities &barriers to independent living;
to voc &physical rehab achieving educational & work goals

494.90 Plan of care The IDT must develop & implement a written, individualized comprehensive plan of care that specifies the services necessary to address the patient’s needs as identified by the
comprehensive assessment & changes in the patient’s condition, & must include measurable & expected outcomes & estimated timetables to achieve outcomes. Outcome goals must be consistent with current
professionally accepted clinical practice standards.

V543 | (1) Dose of dialysis: volume Management of volume status Euvolemic & BP 130/80 (adult); lower of 90% | KDOQI HD Adequacy 2006 Chart
of normal for age/ht/wt or 130/80 (pediatric)
V544 | (1) Dose of dialysis (HD adequacy) Adult HD <5 hours 3x/week Kt/V >1.2; Min. 3 hours/tx if RKF <2ml/min KDOQI HD Adequacy 2006 DFR
Adult HD 2x/week, RKF <2 mL/min Inadequate treatment frequency
HD 4-6x/week Min. Kt/V >2.0/week
V544 | (1) Dose of dialysis (PD adequacy) Adult PD patient <100 mL urine output/day Min. delivered Kt/V o >1.7/week KDOQI PD Adequacy 2006 Chart
Pediatric PD patients, low urine urea clearance Min. delivered Kt/Vyrea >1.8/week
V545 | (2) Nutritional status Albumin >4.0 g/dL bromcresol green (BCG) method KDOQI Nutrition 2000 Chart
Monitored monthly Body weight % usual weight, % standard weight, BMI, KDOQI CKD 2003
Other parameters in Patient assessment V509 estimated % body fat
V546 | (3) Mineral metabolism & renal bone Calcium All: >8.4 mg/dL & <10.2 mg/dL KDOQI Bone Metabolism & Chart
disease Phosphorus All: 3.5-5.5 mg/dL Disease 2003
Intact PTH q 3 months Adult: 150-300 pg/mL (16.5-33.0 pmol/L)
Pediatric 200-300 pg/mL
V547 | (4) Anemia Adult & pediatric Hgb on ESAs Hgb: <12.0 g/dL’ °=FDA “black box” warning DFR
Adult & pediatric Hgb on ESAs Hgb: 10-12.0 g/dL* *=Medicare reimbursement
V548 | Monitor Hgb/Het monthly Adult & pediatric Hgb off ESAs Hgb: >10 g/dL* policy
Adult & pediatric Hgb on ESAs Hgb: 10-12.0 g/dL, <13.0 g/dL’ °=KDOQI Anemia 2007
V549 | Monitor iron stores routinely Adult & pediatric: transferrin saturation >20% (HD, PD), or CHr >29 pg/cell® *~KDOQI Anemia 2006
Adult & pediatric: serum ferritin HD: >200 ng/mL; PD: >100 ng/mL°
HD/PD: <500 ng/mL or evaluate if indicated®
Source options: DFR=Dialysis Facility Reports CW=CROWNWeb Chart-Patient Chart Records=Facility Records Interview=Patient/Staff Interview Page 1 of 2

Abbreviations: CFU=colony forming units; RKF=residual kidney function; CHr=reticulocyte hemoglobin; ESA=erythropoiesis stimulating agent Interim Final Version 1.1



MEASURES ASSESSMENT TOOL (MAT)

| Tag | Condition/Standard ~ mmmp | Measure  Emmp Values mmp | Reference mmp | Source |
V550 | (5) Vascular access Fistula Preferred™” '=KDOQI Vascular Access DFR
V551 Graft Acceptable if fistula not possible'? 2006 Interview
Central Venous Catheter Avoid, unless bridge to fistula/graft or to PD, *=Fistula First CwW
if transplant soon, or in small adult/peds pt'
V552 | (6) Psychosocial status Survey physical & mental functioning annually Achieve & sustain appropriate status Conditions for Coverage Chart
KDQOL-36 survey annually CMS CPM Interview
V553 | (7) Modality Home dialysis referral Candidacy or reason for non-referral Conditions for Coverage Chart
V554 Transplantation referral Interview
V555 | (8) Rehabilitation status Productive activity desired by patient Achieve & sustain appropriate level, Conditions for Coverage Chart
Pediatric: formal education needs met unspecified Interview
Vocational & physical rehab referrals as indicated
V562 | (d) Patient education & training Dialysis experience, treatment options, self-care, Documentation of education in record Conditions for Coverage Records
QOL, infection prevention, rehabilitation CMS CPM 4/1/2008 Interview
494.110 Quality assessment & performance improvement (QAPI): The dialysis facility must develop, implement, maintain, & evaluate an effective, data-driven QAPI program with participation by the
professional members of the IDT. The program must reflect the complexity of the organization & services (including those under arrangement), & must focus on indicators related to improved health
outcomes & the prevention & reduction of medical errors. The dialysis facility must maintain & demonstrate evidence of its QAPI program including continuous monitoring for CMS review.
V629 | (i) HD adequacy (monthly) HD: Adult (patient with ESRD >3 mo) % with spKt/V >1.2 or URR >65% Conditions for Coverage DFR
(i) PD adequacy (rolling average each PD: Adult (conventional 3 times/week dialysis) CMS CPM 4/1/2008 (all) Records
patient tested <4 months) % with weekly Kt/V e, >1.7 (dialysistRKF)
V630 | (ii) Nutritional status Unspecified in Conditions for Coverage & CPMs 1 % within target range Conditions for Coverage Records
Refer to parameters in Patient assessment V509
V631 | (iii) Mineral metabolism/renal bone disease | Calcium, phosphorus, & PTH 1 % in target range monthly Conditions for Coverage
CMS CPM 4/1/2008 Records
V632 | (iv) Anemia management Mean hemoglobin (patient with ESRD >3 mo) 1 % with mean 10-12 g/dL Conditions for Coverage DFR
Patients taking ESAs Mean hematocrit 1 % with mean 30-36% CMS CPM 4/1/2008 (all) Records
&/or Patients not taking ESAs Serum ferritin & transferrin saturation or CHr Evaluate if indicated
V633 | (v) Vascular access (VA) Cuffed catheters > 90 days 1 to <10%' '=KDOQI 2006 DFR
Evaluation of VA problems, causes, AV fistulas for dialysis using 2 needles 1 t0 265%' or >66%” ’=Fistula First Records
solutions Thrombosis episodes | to <0.25/pt/yr (graft) or 0.50/pt/yr(fistula) CMS CPM 4/1/2008 CW 2/09
Infections per use-life of accesses 1 to <1% (fistula); <10% (graft)
VA patency 1 % with fistula >3 yrs & graft >2 yrs
V634 | (vi) Medical injuries & medical errors Medical injuries & medical errors reporting | frequency through prevention, early Conditions for Coverage Records
identification identification & root cause analysis
V635 | (vii) Reuse Evaluation of reuse program including evaluation & | | adverse outcomes Conditions for Coverage DFR
reporting of adverse outcomes Records
V636 | (viii) Patient satisfaction & grievances Report & analyze grievances for trends Prompt resolution of patient grievances Conditions for Coverage Records
CAHPS In-Center Hemodialysis Survey available 1 % of patients satisfied with care CMS CPM 4/1/2008 Interview
Other surveys for pediatric & home patients
V637 | (ix) Infection control Analyze & document incidence for baselines & Minimize infections & transmission of same Conditions for Coverage DFR
trends Promote immunizations Records
V637 | Vaccinations Hepatitis B, influenza, & pneumococcal vaccines Documentation of education in record Conditions for Coverage CMS | Records
Influenza vaccination by facility or other provider 1 % of patients vaccinated on schedule CPM 4/1/2008
1 % of patients receiving flu shots 10/1-3/31
V627 | Health outcomes: Physical & mental Survey adult/pediatric patients Achieve & sustain appropriate status Conditions for Coverage Records
functioning KDQOL-36 survey annually 1 % completing survey CMS CPM 4/1/2008
V627 | Health outcomes: Patient survival Standardized mortality ratio (1.0 is average, >1.0is | | mortality Conditions for Coverage DFR
worse than average, <1.0 is better than average) CMS CPM 4/1/08
Source options: DFR=Dialysis Facility Reports CW=CROWNWeb Chart-Patient Chart Records=Facility Records Interview=Patient/Staff Interview Page 2 of 2

Abbreviations: CFU=colony forming units; RKF=residual kidney function; CHr=reticulocyte hemoglobin; ESA=erythropoiesis stimulating agent
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Subpart A—General Provisions

§ 494.1 Basis and scope.

(a) Statutory basis. This part is based on the following
provisions:

(1) Section 2991 of the Social Security Amendments of
1972 (Pub. L. 92-603), which extended Medicare
coverage to insured individuals, their spouses, and their
dependent children with ESRD who require dialysis or
transplantation.

(2) Section 1861(e)(9) of the Act, which requires
hospitals to meet such other requirements as the
Secretary finds necessary in the interest of health and
safety of individuals who are furnished services in the
institution.

(3) Section 1861(s)(2)(F) of the Act, which describes
“medical and other health services” covered under
Medicare to include home dialysis supplies and
equipment, self-care home dialysis support services, and
institutional dialysis services and supplies.

(4) Section 1862(a) of the Act, which specifies
exclusions from coverage.

(5) Section 1881 of the Act, which authorizes Medicare
coverage and payment for the treatment of ESRD in
approved facilities, including institutional dialysis
services, transplantation services, self-care home dialysis
services, and the administration of erythropoiesis-
stimulating agent(s).

(6) Section 12(d) of the National Technology Transfer
and Advancement Act of 1995 (Pub. L. 104-113), which
requires Federal agencies to use technical standards that
are developed or adopted by voluntary consensus
standards bodies, unless their use would be inconsistent
with applicable law or otherwise impractical.

Interim Final Version 1.1
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(b) Scope. The provisions of this part establish the
conditions for coverage of services under Medicare and
are the basis for survey activities for the purpose of
determining whether an ESRD facility’s services may be
covered.

§ 494.10 Definitions.
As used in this part—

Dialysis facility means an entity that provides outpatient
maintenance dialysis services, or home dialysis training
and support services, or both. A dialysis facility may be
an independent or hospital-based unit (as described in
413.174(b) and (c) of this chapter) that includes a self-
care dialysis unit that furnishes only self-dialysis
services.

Discharge means the termination of patient care services
by a dialysis facility or the patient voluntarily
terminating dialysis when he or she no longer wants to
be dialyzed by that facility.

Furnishes directly means the ESRD facility provides the
service through its own staff and employees or through
individuals who are under direct contract to furnish these
services personally for the facility.

Home dialysis means dialysis performed at home by an
ESRD patient or caregiver who has completed an
appropriate course of training as described in §
494.100(a) of this part.

Self-dialysis means dialysis performed with little or no

Interim Final Version 1.1
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NUMBER
professional assistance by an ESRD patient or caregiver
who has completed an appropriate course of training as
specified in § 494.100(a) of this part.
Transfer means a temporary or permanent move of a
patient from one dialysis facility to another that requires
a transmission of the patient’s medical record to the
facility receiving the patient.
V100 § 494.20 Condition: Compliance with Federal, State, This Condition emphasizes Centers for Medicare & Medicaid
and local laws and regulations. Services’ (CMS) role as a partner with State and local governments
and with other Federal agencies. The purpose of this Condition is to
affirm the principle that Medicare reimbursement should be
distributed to ESRD facilities that comply with local, State and
Federal laws and rules. This Condition is not intended to adjudicate
laws and rules from state and local governmental agencies. This
Condition should only be cited when a specific “deficient” practice
has been completely settled with the appropriate entity, and a final
decision of non-compliance with the other entity’s requirement has
been reached. Facilities are expected to comply fully with
investigations conducted by public health, regulatory, or law
enforcement authorities.
V101 The facility and its staff must operate and furnish Applicable laws and regulations of other Federal agencies which
services in compliance with applicable Federal, State, could be cited here include the Department of Health & Human
and local laws and regulations pertaining to licensure and | Services’ Office of Civil Rights (DHHS OCR) for the privacy
any other relevant health and safety requirements. provisions of the Health Insurance Portability and Accountability Act
(HIPAA), the Department of Justice Civil Rights Division for Title I1I
related to public accommodations under the Americans with
Disabilities Act (ADA); the Occupational Safety and Health
Administration (OSHA) for regulations related to employee safety;
and the Food and Drug Administration (FDA) for regulations related
to the safety of drugs and medical devices. If a drug or device may
have caused or contributed to a serious injury or illness, the facility
must notify the manufacturer and the FDA using FDA’s User Facility

Interim Final Version 1.1
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reporting requirements. Clusters of adverse events (infectious or non-
infectious) should also be reported to the appropriate State or local
public health department, as required by those authorities. Because
these other Federal laws are complex, surveyors are not expected to be
their enforcement mechanism. If noncompliance with the laws or rules
of another Federal agency is suspected or noted, contact your CMS
Regional Office (RO) for guidance.

Compliance with reporting communicable diseases is addressed in the
Condition for Infection control at V145. Compliance with
requirements for FDA reporting related to dialyzer/bloodline reuse is
addressed in the Condition for Reuse at V383. Compliance with
licensure and certification of facility staff is addressed in the
Condition for Personnel qualifications at V681.

Subpart B—Patient Safety

V110

§ 494.30 Condition: Infection control.

This Condition incorporates as regulation two documents from the
Centers for Disease Control and Prevention (CDC) and also includes
CMS-developed regulations. These infection control requirements
apply to both the chronic dialysis in-center facility and any home
dialysis program(s).

Survey of this Condition requires observations of care delivery,
interviews with staff and patients, and review of medical records,
facility logs, policies and procedures and quality assessment and
performance improvement (QAPI) documentation. Direct care staff
are observed and interviewed relative to infection control practices.
Administrative and supervisory staff, as well as the medical director,
may be interviewed to clarify issues. Medical and administrative
records must demonstrate recognition of any potential infection and
actions taken to decrease the transmission of infection within the
dialysis facility.

If deficient practices noted in infection control techniques are

Interim Final Version 1.1
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multiple, pervasive, or of an extent to present a risk to patient health
and safety, Condition level non-compliance should be considered.

V111

The dialysis facility must provide and monitor a sanitary
environment to minimize the transmission of infectious
agents within and between the unit and any adjacent
hospital or other public areas.

The CDC defines a “sanitary environment” as an environment that
meets the “Standard Precautions” for an inpatient hospital setting plus
the more stringent precautions which are recommended for
hemodialysis units because of the increased potential for
contamination with blood and pathogenic microorganisms.

“Standard Precautions” apply to the care of all patients in any
healthcare setting and include the use of gloves, gown, or mask
whenever needed to prevent contact of the health-care worker with
blood, secretions, excretions, or contaminated items.

Standard Precautions are the CDC’s system of infection control
precautions for all health care settings. Standard Precautions emerged
from Universal Precautions and (UP) and Body Substance Isolation
(BSI) and are based on the principle that all blood, body fluids,
secretions, and excretions (except sweat), non-intact skin, and mucous
membranes may contain transmissible infectious agents.

Dialysis facilities should adhere to Standard Precautions for all health
care settings and the additional precautions recommended for
hemodialysis facilities for infection control. Infection control
requirements apply to both the chronic dialysis in-center facility and
any home dialysis program(s).

V112

(a) Standard: Procedures for infection control. The
facility must demonstrate that it follows standard
infection control precautions by implementing—

(1)(1) The recommendations (with the exception of
screening for hepatitis C), found in “Recommendations
for Preventing Transmission of Infections Among
Chronic Hemodialysis Patients,” developed by the
Centers for Disease Control and Prevention, Morbidity

The CDC “Recommendations for Preventing Transmission of
Infections Among Chronic Hemodialysis Patients” (MMWR, Vol.
50/No. RR-5), pages 18 to 28, including the “Recommended Infection
Control Practices for Hemodialysis Units at a Glance,” is incorporated
by reference and has the authority of regulation. For purposes of these
Conditions for Coverage, the portions of the CDC infection control
recommendations which are incorporated by reference are mandatory
and must be adhered to and demonstrated within the dialysis facility.

Interim Final Version 1.1
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and Mortality Weekly Report, volume 50, number RROS,
April 27,2001, pages 18 to 28. The Director of the
Federal Register approves this incorporation by reference
in accordance with 5 U.S.C. 552(a) and 1 CFR Part 51.
This publication is available for inspection at the CMS
Information Resource Center, 7500 Security Boulevard,
Central Building, Baltimore, MD or at the National
Archives and Records Administration (NARA). Copies
may be obtained at the CMS Information Resource
Center. For information on the availability of this
material at NARA, call 202-741-6030, or go to:
http://www.archives.gov/federal register/code_of regula
tions/ibr_locations.html. The recommendation found
under section header “HBV-Infected Patients”, found on
pages 27 and 28 of RROS5 (“Recommendations for
Preventing Transmission of Infections Among Chronic
Hemodialysis Patients”), concerning isolation rooms,
must be complied with by February 9, 2009.

When serving as Regulation text, the words of the CDC document are
excerpted exactly as written. When serving as a part of the
Interpretive Guidance, the language incorporated from these
documents has been edited for clarity, brevity, and to eliminate
redundant requirements. The entire CDC document includes
background information and rationale for the CDC recommended
practices and can be used as an informational resource.

According to the CDC, “preventing transmission among chronic
hemodialysis patients of bloodborne viruses and pathogenic bacteria
from both recognized and unrecognized sources of infection requires
implementation of a comprehensive infection control program. The
components of such a program include infection control practices
specifically designed for the hemodialysis setting, including routine
serologic testing and immunization, surveillance, training and
education.”

CDC’s components of a comprehensive infection control program to
prevent transmission of infections among chronic hemodialysis
atients include:
¢ Infection control practices for hemodialysis units
- Infection control precautions specifically designed to prevent
transmission of bloodborne viruses and pathogenic bacteria
among patients.
- Routine serologic testing for hepatitis B virus infections.
- Vaccination of susceptible patients against hepatitis B.
- Isolation of patients who test positive for hepatitis B surface
antigen.
e Surveillance for infections and other adverse events.
e Infection control training and education.

The infection control practices recommended by CDC for
hemodialysis units will reduce opportunities for patient-to-patient
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transmission of infectious agents, directly or indirectly through
contaminated devices, equipment and supplies, environmental
surfaces, or hands of personnel. These practices should be carried out
routinely for all patients in the chronic hemodialysis setting because
of the increased potential for blood contamination during
hemodialysis and because many patients are colonized or infected
with pathogenic bacteria. Those infection control practices include
additional measures to prevent Hepatitis B Virus (HBV) transmission
because of the high titer of HBV in each milliliter of infected blood
and its ability to survive on environmental surfaces.

According to the CDC, for patients at increased risk for transmission
of pathogenic bacteria, including antimicrobial-resistant strains,
additional precautions might also be necessary. Patients with either an
infected skin wound with drainage uncontrolled by dressings or
uncontrolled fecal incontinence or diarrhea should be dialyzed at a
station with as few adjacent stations as possible. Staff members
treating the patient should wear a separate gown for the care of the
patient, and supplies and equipment (such as blood pressure cuffs)
should not be shared between patients who have uncontrolled draining
wounds.

Surveillance for infections and other adverse events is required to
monitor the effectiveness of infection control practices, as well as
training and education of both staff members and patients to ensure
that appropriate infection control behaviors and techniques are carried
out.

V113

CDC RR-5 as Adopted by Reference 42 CFR 494.30
@)1)()

Wear disposable gloves when caring for the patient or
touching the patient’s equipment at the dialysis station.
Staff must remove gloves and wash hands between each
patient or station.

According to the CDC, handwashing is the most important measure to
prevent contaminant transmission.

Because exposure to blood and potentially contaminated items can be
routinely anticipated during hemodialysis, gloves are required
whenever caring for a patient or touching the patient’s equipment. To
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facilitate glove use, a supply of clean nonsterile gloves and waste
receptacles should be readily accessible to each dialysis station and
work area. Gloves should be changed frequently during patient care.

Examples of when gloves should be worn:

e Staff members should wear gloves while performing procedures
which have the potential for exposure to blood, dialysate and other
potentially infectious substances. This includes procedures such as
caring for patients' vascular accesses or catheters, setting up
reprocessed dialyzers pre dialysis treatment, inserting or removing
the vascular access needles, connecting the dialysis blood lines to
the vascular access needle lines or catheter lines, touching the
dialysis blood lines, dialyzer, or machine during or after a dialysis
treatment, administering intravenous medications, handling blood
lines, dialyzers, dialysate tubing and machines post dialysis
treatment, and cleaning and disinfecting the dialysis machine and
chair post dialysis treatment.

e Gloves must be provided to patients and visitors if these
individuals assist with procedures which risk exposure to blood or
body fluids, such as when self-cannulating or holding access sites
post treatment to achieve hemostasis.

e Chair-side computer keyboards/screens can easily become
contaminated because of their proximity to the patient station.
Hand hygiene is imperative after contact with the chair-side
computer and before contact with the patient, regardless of
whether contact with the computer occurred through gloved or
ungloved hands.

Examples of when gloves should be changed:

e When soiled (e.g., with blood, dialysate or other body fluids);

e  When going from a “dirty” area or task to a “clean” area or task.
The CDC defines a “dirty” area as an area where there is a
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potential for contamination with blood or body fluids and areas
where contaminated or “used” supplies, equipment, blood supplies
or biohazard containers are stored or handled. A “clean” area is an
area designated only for clean and unused equipment and supplies
and medications;

e When moving from a contaminated body site to a clean body site
of the same patient; and

e After touching one patient or their machine and before arriving to
care for another patient or touch another patient’s machine.

In addition, a new pair of clean gloves must be used each time for
access site care, vascular access cannulation, administration of
parenteral medications or to perform invasive procedures. The
intention is to ensure that clean gloves which have not previously
touched potentially contaminated surfaces are in use whenever there is
a risk for cross contamination to a patient’s blood stream to occur.

“Hand hygiene” includes either washing hands with soap and water,
or using a waterless alcohol-based antiseptic hand rub with 60-90%
alcohol content. Hands should be washed with soap and water if
visibly soiled. If not visibly soiled, hand hygiene with alcohol-based
hand rub may be used. The CDC recommends that hand washing
incorporate rubbing hands together “vigorously” for 15 seconds, and
that the use of alcohol-based rubs incorporate covering all surfaces of
hands and fingers, until hands are dry. According to the CDC, even
with glove use, hand hygiene is necessary after glove removal because
hands can become contaminated through small defects in gloves and
from the outer surface of gloves during glove removal.

Examples of when hand hygiene should be performed:

e After touching blood, body fluids, secretions, excretions, and
potentially contaminated items;

e Before and after direct contact with patients;
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e Before performing any invasive procedure such as vascular access
cannulation or administration of parenteral medications;

e Immediately after gloves are removed;

e After contact with inanimate objects, including medical equipment
or environmental surfaces at the patient station;

e Before entering and on exiting the patient treatment areas; and

e When moving from a contaminated body site to a clean body site
of the same patient.

The CDC document, “Prevention of Intravascular Catheter-Related
Infections,” (“RR-10" which is adopted as regulation in this section),
states that staff should wear clean or sterile gloves when changing the
dressing on intravascular catheters. Staff must observe hand hygiene
before and after palpating catheter insertion sites, as well as before
and after accessing or dressing an intravascular catheter.

Hand hygiene is required after every direct contact with a patient and
between patient contacts, even if the contact is casual. Gloves are not
necessary for casual social contact with a patient, for example, staff
members may touch the patient’s shoulder, take his/her arm, or shake
hands without wearing gloves. However, gloves should always be
worn anytime contact with blood or body fluids is anticipated.

Physicians and non-physician practitioners functioning in lieu of
physicians (i.e., advanced practice registered nurses and physician
assistants), social workers and dietitians must follow these same
requirements for glove use and hand hygiene.

V114

CDC RR-5 as Adopted by Reference 42 CFR 494.30
(@)(2)()

A sufficient number of sinks with warm water and soap
should be available to facilitate hand washing.

A “sufficient number” means that sinks are easily accessible and
readily available in the patient treatment area and in other appropriate
areas such as the reuse room, medication area, home training room,
and isolation area/room to meet the needs of the staff and patients.
Sinks must be plumbed with both hot and cold water; if the flow of
water is started through motion detection, adjustments to the system
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must assure that warm water is available to encourage staff to wash
their hands according to CDC recommendations (see V113).

Handwashing sinks should be dedicated only for handwashing
purposes and should remain clean. Avoid placing, cleaning, or
draining used items in handwashing sinks. Used or contaminated
items should be handled in designated utility sinks. The facility should
have a sink available for patients to wash their access sites prior to
treatment and their hands after treatment. This sink may also be used
by staff for handwashing. Soap and a supply of paper towels protected
from contamination must be available at each sink.

V115

CDC RR-5 as Adopted by Reference 42 CFR 494.30
(@)(2)()

Staff members should wear gowns, face shields, eye
wear, or masks to protect themselves and prevent soiling
of clothing when performing procedures during which
spurting or spattering of blood might occur (e.g., during
initiation and termination of dialysis, cleaning of
dialyzers, and centrifugation of blood). Staff members
should not eat, drink, or smoke in the dialysis treatment
area or in the laboratory.

Staff should wear personal protective equipment (PPE) appropriate to
the anticipated potential exposure. Staff should wear PPE during the
initiation and termination of dialysis treatment, manipulation of access
needles or catheters, administration of medications through the
extracorporeal circuit or by subcutaneous injection, the reprocessing
of dialyzers, and cleaning and disinfecting of patient care supplies and
equipment. Protective clothing or gear must be changed if it becomes
soiled with blood, body fluids (including dialysate), secretions, or
excretions.

Street clothes, scrub suits, or uniforms are sufficient attire within the
dialysis unit, except for times when the spurting or spattering of
blood, body fluids, potentially-contaminated substances, or chemicals
might occur. At those times a cover garment which provides an
impervious barrier to fluids must be worn. This could be a lab coat, a
gown, or an apron which incorporates sleeves. The garment may open
to the back or front, but must be closed in front during use for patient
care. The protective garment should fully cover the arms and torso
from the neck area to the thigh/knee area. Aprons without sleeves are
not sufficient PPE for procedures which may result in spurting or
spattering of blood.
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Physicians, advanced practice registered nurses, physician assistants,
social workers and dietitians must wear a cover garment which
provides an impervious barrier to fluids if they are providing service
to any patient in the treatment area during a time of high risk for
spurting or spattering of blood, as, for example, during initiation or
termination of dialysis. The garment should be changed if it becomes
soiled. Visitors must be provided impervious cover garments if they
are in the treatment area during initiation or termination of dialysis.

Home patients do not have to wear gowns when they are caring for
themselves. The partner or caregiver of a home patient should wear
appropriate PPE, including gloves, and practice appropriate hand
hygiene.

Separate PPE (gown, face shield, etc.) should be used in the isolation
area/room and removed before leaving the isolation area/room. If a
patient’s family member or other visitors are allowed in the isolation
area, staff should provide these individuals barrier PPE, to be worn
during the visit and removed when leaving.

The “treatment area” includes the reuse room and home training area.
Staff must avoid any other activity which would allow self-
contamination, such as applying lip balm or handling/inserting contact
lenses in the treatment area. Patients may eat and drink at their
dialysis stations, depending on facility policies. If non-disposable
dishes are provided by the facility, they should be cleaned in the usual
manner; no special care of these items is needed.

V116

CDC RR-5 as Adopted by Reference 42 CFR 494.30
(@)(2)()

Items taken into the dialysis station should either be
disposed of, dedicated for use only on a single patient, or
cleaned and disinfected before being taken to a common

According to the CDC, any item taken to a patient’s dialysis station
could become contaminated with blood and other body fluids and
serve as a vehicle of transmission to other patients either directly or by
contamination from the hands of personnel. Items taken to a patient’s
dialysis station include those items placed on the top or sides (in
baskets) of dialysis machines and on dialysis chairs.
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Clean areas should be clearly designated for the
preparation, handling and storage of medications and
unused supplies and equipment. Clean areas should be
clearly separated from contaminated areas where used
supplies and equipment are handled. Do not handle and
store medications or clean supplies in the same or an
adjacent area to that where used equipment or blood
samples are handled.

When multiple dose medication vials are used (including
vials containing diluents), prepare individual patient
doses in a clean (centralized) area away from dialysis
stations and deliver separately to each patient. Do not

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
clean area or used on another patient.
-- Nondisposable items that cannot be cleaned and After use, all equipment and supplies must be considered as
disinfected (e.g., adhesive tape, cloth covered blood potentially blood contaminated, and should be separated, handled with
pressure cuffs) should be dedicated for use only on a caution, and either disinfected or discarded. If provided, linens should
single patient. be removed after use, separated from clean items and laundered. If
-- Unused medications (including multiple dose vials blood pressure cuffs are used for multiple patients, the coverings must
containing diluents) or supplies (syringes, alcohol swabs, | be disposable or able to be adequately disinfected.
etc.) taken to the patient’s station should be used only for
that patient and should not be returned to a common If the facility provides linens or blankets for patient use, these items
clean area or used on other patients. should be considered as potentially contaminated with blood. If
patients bring their own blankets, pillows, etc. patients should be
instructed about washing the linen they bring to treatment and using
bleach to remove blood stains.
If the facility provides portable or cellular phones, remote controls, or
individual televisions for patient use during treatment, these need to
be cleaned if shared among patients.
V117 CDC RR-5 as Adopted by Reference 42 CFR 494.30 According to the CDC, measures to prevent contamination of clean or

sterile items include a) preparing medications in a clean room or area
separated or away from the patient treatment area and designated only
for medications; b) not handling, cleaning, or storing potentially
contaminated (i.e., used) supplies, equipment, blood samples, or
biohazard containers in areas where medications and clean (i.e.,
unused) equipment and supplies are handled; and c¢) delivering
medications separately to each patient: common medication carts must
not be used to deliver medications.

It is acceptable for the medication prep area to be within the treatment
area, but the space should be away from individual patient stations
and a clean area must be provided. Medications used in the home
training area may be prepared in the same room where home training
is conducted; a clean area should be provided for this activity.
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NUMBER
carry multiple dose medication vials from station to The patient treatment area should have designated "clean" and "dirty"
station. areas. The CDC defines a “dirty” area as an area where there is a
potential for contamination with blood or body fluids and areas where
Do not use common medication carts to deliver contaminated or “used” supplies, equipment, blood supplies or
medications to patients. If trays are used to deliver biohazard containers are stored or handled. A “clean” area is an area
medications to individual patients, they must be cleaned | designated only for clean and unused equipment and supplies and
between patients. medications. Staff must remain aware of the separation of clean and
dirty areas to prevent cross-contamination.
Recognize that smaller, older facilities may face challenges in
achieving separate areas for clean and dirty equipment or tasks; the
key is protection of clean areas and items from cross contamination.
V118 CDC RR-5 as Adopted by Reference 42 CFR 494.30 According to the CDC, once a needle has entered a vial labeled for
@)()(1) single use, the sterility of the product can no longer be guaranteed.
Residual medication from two or more vials should not be pooled into
Intravenous medication vials labeled for single use, a single vial.
including erythropoietin, should not be punctured more
than once. Single use vials/ampules must be used for only one patient, should not
be entered more than once, and if entered, may not be stored for future
use.
Staff should only enter vials with a new sterile syringe and needle. If
both vials are single use and are discarded after the single entry into
each, the same syringe may be used. If either vial is multi-use, a
different syringe must be used for entry into each vial.
V119 CDC RR-5 as Adopted by Reference 42 CFR 494.30 According to the CDC, if a common supply cart is used, it must be
@)(D)() kept in a designated area away from any areas where the spurting or
spattering of blood or fluid may occur, and the cart should not travel
If a common supply cart is used to store clean supplies in | between stations.
the patient treatment area, this cart should remain in a
designated area at a sufficient distance from patient Medication vials, patient care items including gloves, or other dialysis
stations to avoid contamination with blood. Such carts supplies should not be in pockets, inside fanny packs, etc.
should not be moved between stations to distribute
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supplies. Supplies of gloves should be strategically placed so that staff has
adequate access for both routine and emergency use.
Do not carry medication vials, syringes, alcohol swabs or
supplies in pockets.
V120 CDC RR-5 as Adopted by Reference 42 CFR 494.30 Recognize that some bloodlines do not have external transducer
@)()(1) protectors; this requirement would not apply in those cases, except for
changing the bloodlines between patients.
Use external venous and arterial pressure transducer
filters/protectors for each patient treatment to prevent According to the CDC, external transducer protectors, [which provide
blood contamination of the dialysis machines’ pressure a protective barrier between dialysis bloodlines and the dialysis
monitors. machine], should not be reused. “Wet” (“wet with blood or other
fluid”) external transducer protectors must be changed immediately
If the external transducer protector becomes wet, replace | and the side of the external transducer protector that faces the machine
immediately and inspect the protector. If fluid is visible should be inspected for visible fluid. If the external transducers are
on the side of the transducer protector that faces the wetted with blood, the staff should inspect the wetted transducer to
machine, have qualified personnel open the machine see if fluid has passed through. If fluid or blood is visible on the side
after the treatment is completed and check for of the transducer protector that faces the machine, the machine must
contamination. This includes inspection for possible be opened by qualified personnel after the dialysis treatment to allow
blood contamination of the internal pressure tubing set the internal transducer to be inspected for contamination, including
and pressure sensing port. If contamination has occurred, | inspection for possible blood contamination of the internal pressure
the machine must be taken out of service and disinfected | tubing set and pressure sensing port. Frequent blood line pressure
using either 1:100 dilution of bleach (300—600 mg/L free | alarms or frequent requirements for adjustment of the blood level in
chlorine) or a commercially available, EPA-registered the drip chamber can be indicators of contamination of the internal
tuberculocidal germicide before reuse. transducer filter.
Change filters/protectors between each patient treatment,
and do not reuse them. Internal transducer filters do not
need to be changed routinely between patients.

Vi21 (4) And maintaining procedures, in accordance with Potentially-infectious waste and soiled laundry should be removed
applicable State and local laws and accepted public from the patient treatment area throughout the day as the containers
health procedures, for the— are filled in order to maintain an environment that enhances safe
(1) Handling, storage and disposal of potentially patient care. All disposable items should be placed in bags thick
infectious waste; and enough to prevent leakage.
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Any wastes contaminated with blood should be considered
“infectious” and handled according to local, State, and Federal
regulations governing medical waste disposal.

Biohazardous waste containers should be clearly labeled and sealed
prior to being full. Biohazardous waste should be stored in an area
that is protected from casual access and from the ability to
contaminate the water supply.

V122

(i1) Cleaning and disinfection of contaminated surfaces,
medical devices, and equipment.

A facility should establish written protocols for cleaning and
disinfecting surfaces and equipment, including careful mechanical
cleaning before any disinfection process. Refer to CDC RR 5 Table 2
included below for guidance.

Any manufacturer’s guidance for sterilization or disinfection of an
item should be followed, as well as guidance from the chemical
sterilant or disinfectant manufacturer, including appropriate dilution
and contact time.

Failures in environmental cleaning and disinfection have led to
transmission of bloodborne pathogens (e.g., hepatitis B virus) and
other infections from one patient to another in hemodialysis units.
Correct cleaning and disinfection of environmental surfaces
(including patient chair or bed surfaces, dialysis equipment surfaces,
adjacent tables and work surfaces) must be performed between patient
uses to prevent transmission of dangerous pathogens.

In hemodialysis units, cleaning and disinfection procedures during
patient changeover are particularly prone to error and contribute to
risk of cross-contamination if correct procedures are not observed. At
the end of each dialysis treatment, all surfaces without visible blood
should be cleaned following the low level disinfection protocol using
soap, detergent or detergent germicide. For visible blood, the
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intermediate-level disinfection protocol must be followed, which
requires the area be immediately cleaned with a cloth soaked with
tuberculocidal disinfectant or 1:100 dilution of bleach (300-600 mg/L
free chlorine), following the manufacturer’s direction for contact time.
Gloves must be worn, and the used cloth placed into a leak proof
container. After cleaning up all visible blood, a disinfectant must be
applied a second time using a new cloth or towel. No patient should
be at the station during this time.

For each “station” (i.e., the machine, the purified water connection,
dialysate concentrate container(s) or connection(s), and the treatment
chair), the completion of one patient's treatment and post-dialysis care
must be separated by enough time from the initiation of the next
patient’s care to allow correct disinfection. If the previous patient
remains in the treatment chair while the machine is prepared for the
next patient, extreme caution must be employed to prevent cross-
contamination.

CDC Table 2. Disinfection procedures recommended for
commonly used items or surfaces in hemodialysis units

Intermediate-
Low-Level Level

Item or Surface Disinfection* | Disinfection*
Gross blood spills or items
contaminated with visible blood X
Hemodialyzer port caps X
Interior pathways of dialysis
machine X
Water treatment and distribution
system X X'
Scissors, hemostats, clamps,
blood pressure cuffs,
stethoscopes X x®
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Environmental surfaces,
including exterior surfaces of
hemodialysis machines X

*Careful mechanical cleaning to remove debris should always be done
before disinfection

tWater treatment and distribution systems of dialysis fluid
concentrates require more extensive disinfection if significant biofilm
is present within the system

§ If item is visibly contaminated with blood, use a tuberculocidal
disinfectant

Blood spills in the treatment area and other areas, such as the waiting
room and patient bathroom, need to be cleaned effectively and
immediately, or as soon as possible given the patient care situation. If
a blood spill occurs, staff must clean it up immediately [or as soon as
possible] with a cloth soaked with a tuberculocidal disinfectant or a
1:100 or stronger dilution of bleach (300-600 mg/L free chlorine) (i.e.,
intermediate-level disinfection). After all visible blood is cleaned,
staff should use a new cloth or towel to apply disinfectant a second
time.

“Intermediate-level disinfection” means disinfection that kills bacteria
and most viruses and is accomplished by using a tuberculocidal
“hospital disinfectant” or a 1:100 dilution of bleach (300-600 mg/L
free chlorine). “Low-level disinfection” means disinfection that kills
most bacteria and is accomplished by using general purpose
disinfectants.

At the end of each patient treatment, the staff should clean and
disinfect the dialysis station. Special attention should be given to
cleaning control panels on the dialysis machines, the treatment chairs
and other surfaces that are frequently touched and potentially
contaminated with patients' blood. The staff should discard all fluids
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and clean and disinfect all surfaces of the containers associated with
the prime waste (including containers attached to the machines) after
each treatment.

After each treatment, the staff needs to clean and disinfect medical
devices and equipment. Items such as scissors, hemostats, clamps,
stethoscopes, and blood pressure cuffs need to be cleaned and
disinfected between patient uses. If the item is visibly contaminated
with blood, an intermediate-level disinfectant must be used.

Staff must appropriately clean and disinfect the internal circuits of the
dialysis machines. Single-pass machines may be rinsed and
disinfected at the beginning or end of each day, while batch
recirculating machines must be drained, rinsed and disinfected after
each use. If a blood leak occurs, the manufacturer’s recommendations
for additional disinfection should be followed.

A facility should document procedures for the dialysis machine
disinfection, including testing for residual disinfectant.

No tag

(3) Patient isolation procedures to minimize the spread of
infectious agents and communicable diseases;

This is an information tag. At the time of publication of these
regulations, isolation procedures required by the CDC were related to
the care and treatment of HBV+ patients. For guidance and references
to isolation, refer to the individual tags related to isolation which are
provided below in this section.

V124

CDC RR-5 Requirements as Adopted by Reference
42 CFR 494.30 (a)(1)(i)

Routine Testing for Hepatitis B
The HBV serological status (i.e. HBsAg, total anti-HBc

and anti-HBs) of all patients should be known before
admission to the hemodialysis unit.

Clarification of terminology: “HBsAg positive” is used synonymously
with “HBV+” meaning that the person has tested positive for the
presence of Hepatitis B surface antigen. “HBsAg negative” is used
synonymously with “HBV-" meaning that the person does not have
the Hepatitis B surface antigen. “HBV susceptible” means that the
person does not have sufficient Hepatitis B surface antibody levels to
achieve immunity to the virus. “HBV immune” means the person has
sufficient Hepatitis B surface antibodies to achieve immunity to the
virus.
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Routinely test all patients [as required by the referenced
schedule for routine testing for Hepatitis B Virus].
Promptly review results, and ensure that patients are
managed appropriately based on their testing results.

According to CDC, although the incidence of HBV infection is low
among chronic hemodialysis patients, preventing transmission
depends on timely detection of patients converting from HBsAg
negative to HBsAg positive and rapid implementation of isolation
procedures before cross-contamination can occur.

In order to prevent the transmission of Hepatitis B among ESRD
patients, all new patients should be tested and their HBV serologic
status (i.e., HBsAg, total anti-HBc, and anti-HBs results) should be
known prior to admission for treatment. If the results of this testing
are not known at admission because of an emergency situation, the
patient should be tested immediately upon intake and results known
within 7 days of admission.

CDC’s schedule for Hepatitis B testing is below:

Schedule for Routine Testing for Hepatitis B Virus (HBV)
Infections

On Semi-
Patient Status | Admission | Monthly annual | Annual
HBsAg,*
Anti-HBc*
(total),

All patients Anti-HBs,*
HBV-
susceptible,
including
nonresponders
to vaccine HBsAg
Anti-HBs
positive Anti-
(>10 mIU/mL), HBs
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anti-HBc
negative

Anti-HBs and
anti-HBc
positive No additional HBV testing needed

* Results of HBV testing should be known before the patient begins
dialysis.

+ HBsAg = hepatitis B surface antigen; Anti-HBc = antibody to
hepatitis B core antigen; Anti-HBs = antibody to hepatitis B surface
antigen.

HBV-Susceptible Patients. Susceptible patients should begin receipt
of hepatitis B vaccine immediately upon admission. Test susceptible
patients monthly for HBsAg, including those who a) have not yet
received hepatitis B vaccine, b) are in the process of being vaccinated,
or ¢) have not adequately responded to vaccination. Note that, while
the patient’s anti-HBs is <10 mIU/mL, he/she is considered
susceptible to hepatitis B, and should be tested for HBsAg monthly.

Follow-Up of Vaccine Responders. Retest patients who respond to
the vaccine annually for anti-HBs.

HBV-Infected Patient. Chronically infected patients do not require
any routine follow-up testing for purposes of infection control. Annual
testing for HBsAg is reasonable to detect the small percentage of
HBV-infected patients who might lose their HBsAg.

HBV-Immune Patients. Annual anti-HBs testing of patients who are
positive for anti-HBs (>10 mIU/mL) and negative for anti-HBc
determines the need for booster doses of vaccine to ensure that
protective levels of antibody are maintained. Follow-up testing after
booster doses of vaccine are given is not recommended, nor is routine
follow-up testing necessary for patients who are positive for both anti-

Interim Final Version 1.1

Page 21 of 299




TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
HBs and anti-HBc.
A facility should have systems in place for communicating these test
results to other units or hospitals when patients are transferred for
care.
V125 CDC RR-5 Requirements as Adopted by Reference According to the CDC, in patients newly infected with HBV, HBsAg
42 CFR 494.30 (a)(1)(i) often is the only serologic marker initially detected. HBsAg-positive
seroconversions must be reported to the State or local health
Routine Testing for Hepatitis B: seroconversion department as required by law or regulation. Patients with a positive
HBsAg must be isolated. Patients newly identified with a positive
When a seroconversion occurs, review all patients’ HBsAg should be evaluated for the need for counseling, medical
routine laboratory test results to identify additional cases. | evaluation, and vaccination of contacts. Repeat HBsAg testing should
Investigate potential sources for infection to determine if | be conducted and patient should be tested for anti-HBc¢ (including
transmission might have occurred within the dialysis IgM anti-HBc) 1-2 months later. Six months later, the facility should
unit, including review of newly infected patients’ recent | repeat HBsAg testing and test for anti-HBs to determine clinical
medical history (e.g., blood transfusion, hospitalization), | outcome and need for counseling, medical evaluation, and referral of
history of high-risk behavior (e.g., injecting-drug use, contacts for vaccination. Patients who become HBsAg negative are no
sexual activity), and unit practices and procedures. longer infectious and can be removed from isolation.
If there have been any seroconversions since last survey, there should
be documentation of actions taken in response. Recognize that
seroconversions should be relatively rare, and each seroconversion
should be carefully analyzed for any potential that transmission
occurred within the dialysis unit.
V126 CDC RR-5 Requirements as Adopted by Reference According to the CDC, hepatitis B vaccination is recommended for all
42 CFR 494.30 (a)(1)(i) susceptible chronic hemodialysis patients and staff members, whether
or not the facility accepts HBV+ patients. OSHA mandates that each
Hepatitis B VVaccination facility provide HBV vaccine to all susceptible staff members.
Hepatitis B vaccination is also recommended for Stage 1-5 chronic
Vaccinate all susceptible patients and staff members kidney disease patients not yet on dialysis and peritoneal dialysis (PD)
against hepatitis B. and home hemodialysis (home HD) patients because they might
require in-center hemodialysis. While not a requirement, best practice
would suggest that the home training nurse advise anyone who assists
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in the home hemodialysis treatment of an HBV+ patient to ask their
physician to vaccinate them against hepatitis B.

The patient’s physician should refer to the CDC recommendations or
the vaccine literature for guidance in dosing. Higher doses of the
vaccine are recommended for hemodialysis patients due to their
immuno-compromised state.

Since patients and staff have the right to refuse a vaccination, this rule
is interpreted to mean that all susceptible patients and staff are
“offered” an appropriate Hepatitis B vaccination schedule in an
appropriate timeframe. “Appropriate timeframe” means that
vaccinations should be offered and initiated at hire for employees and
upon admission or earlier for patients, and the course completed
according to the timeline suggested by the manufacturer of the
vaccine.

Personnel files should demonstrate compliance with this regulation:
OSHA requires facilities to maintain a record of their employee’s
Hepatitis B immunization history and to contact past employers to
obtain records of vaccination, if applicable. OSHA requires these
records be maintained for 30 years after the person leaves
employment. If the employee states he/she has been vaccinated, but
the records are not obtainable, the personnel record should include a
statement attesting to the employee having received the vaccine with
dates (or approximate dates) signed by the employee.

Patient medical and personnel records respectively must show
whether susceptible patients and staff are offered hepatitis B
vaccination. There must be a system in place to track vaccination
administration to assure completion of the ordered course.

V127

CDC RR-5 Requirements as Adopted by Reference
42 CFR 494.30 (a)(1)(i)

According to the CDC, all vaccinees (patients and staff) must be
tested for anti-HBs 1-2 months after the last primary vaccine dose to
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Hepatitis B Screening: Patients and Staff

Test all vaccines [patients and staff] for anti-HBs 1-2
months after last primary vaccine dose.

-- If anti-HBs is <10 mIU/mL, consider patient or staff
member susceptible, revaccinate with an additional three
doses, and retest for anti-HBs.

-- If anti-HBs are >10 mIU/mL, consider immune, and
retest patients annually.

-- Give booster dose of vaccine to patients if anti-HBs
declines to <10 mIU/mL and continue to retest patients
annually.

determine their response to the vaccine. Patients and staff members
who do not respond to the primary vaccine series should be
revaccinated with a full course of vaccine and retested for response.
No additional doses of vaccine are warranted for those who do not
respond to the second series. Patients who require a booster dose of
the HBV vaccine should not be assigned to a staff member
concurrently caring for HBV+ positive patients.

The CDC defines an adequate response to vaccination as a laboratory
result of >10 mIU/mL anti-HBs. The laboratory performing the testing
for anti-HBs must be able to define a 10 mIU/mL concentration.
Results should be reported as a numeric value; a result of “positive” or
“negative” is not sufficient. Some manufacturers of anti-HBs assays
consider a level of anti-HBs that is slightly higher than 10mIU/mL to
be protective. For these assays, the higher level of titer considered to
be protective by the manufacturer of the kit should be used to
determine whether or not the patient or staff member is immune.

Primary nonresponders to vaccination who are HBsAg negative
should be considered susceptible to HBV infection.

Patients who respond to the vaccine should be retested annually for
anti-HBs. If anti-HBs declines to <10 mIU/mL, these patients should
receive a booster dose of hepatitis B vaccine and continue to be
retested for anti-HBs annually. Retesting immediately after the
booster dose is not necessary.

For staff members who initially respond to the vaccine, neither
booster doses of vaccine nor periodic serologic testing to monitor
antibody concentrations are necessary.

The facility and the responsible physicians should consult the CDC
recommendations on dosing and revaccination.
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42 CFR 494.30 (a)(1)(i)
Isolation of HBV+ Patients

To isolate HBsAg positive patients, designate a separate
room for their treatment.

For existing units in which a separate room is not
possible, HBsAg positive patients should be separated
from HBsAg susceptible patients in an area removed
from the mainstream of activity.

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
V128 CDC RR-5 Requirements as Adopted by Reference Beginning February 9, 2009, all new facilities must have a separate

isolation room unless the facility has obtained a waiver from CMS for
this requirement. See V129 for the details of this requirement.

According to the CDC, HBV+ patients must dialyze in a separate
isolation room during dialysis to prevent contact and transmission by
contact with blood spills, splattering, or spurting of blood and other
body fluids.

A separate room with a door is required both to contain any spurting
of blood, body fluids, and other contaminates and to prevent cross-
transmission that can occur as a result of environmental
contamination. HBV is stable in the environment and can survive on
surfaces (and remain infectious) for at least 1 week. Since Hepatitis B
is not airborne, the walls of the room do not need to reach the ceiling,
but would need to go to the floor in order to contain blood spills and
the door must be closed during times when blood spurting or
spattering is possible, e.g., at initiation and termination of treatment.
The walls need to allow visual monitoring of the patients in the room
(unless a staff member is continually present in the room) and to
contain any potential blood or fluid spills or spurts.

A separate room is the safer and preferred method of isolation;
however, “existing” facilities, meaning those facilities that were
treating HBV+ patients as of the effective date of the regulations, i.e.
October 14, 2008, and that were using a separate area rather than a
separate room, may continue to use the separate “isolation” area,
unless they are expanding the physical location, in which case they
must add an isolation room or obtain a waiver of the requirement. If
an existing facility uses a designated isolation area rather than a room,
the area used for HBV+ patients must be separated from other stations
by a space at least equivalent to the width of one hemodialysis station.
The “isolation” station could be an “end of row” station to facilitate
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the separation of the area from the mainstream of the dialysis
facility’s activities and to decrease the number of adjacent dialysis
stations.

If there are current HBV+ patients on census, the isolation area/room
and equipment cannot be used for HBV- patients on other shifts or
days due to the risk of cross-contamination. When any HBV+ patients
are no longer on census, the “isolation” area/room may be terminally
cleaned, disinfected and used for HBV- patients.

Existing units, currently without HBV+ patients, that accept HBV+
patients after the effective date of these regulations may establish a
separate area (as described above) for the care of these patients. Any
facility which expands its physical capacity after February 9, 2009
must include an isolation room or secure a waiver. See V129.

Every facility must have the capacity to separate potentially HBV+
patients during treatment. Existing units which do not currently accept
or treat HBV+ patients may have a transfer agreement with a local
chronic facility which has capacity for isolation stations. If there is no
local facility available to accept such transfers, the existing facility
must establish an isolation room or area for use with HBV+ patients.

If an HBV+ patient chooses home dialysis, precautions must be
exercised during the training of that patient to prevent potential cross-
contamination of the training environment and other home patients.
These could include conducting the training in the patient’s home,
rather than at the dialysis facility, or limiting the use of the training
space to the HBV+ patient until training is completed. Different
precautions would be necessary depending on the modality: home HD
vs. PD. Relatives or other individuals who assist with dialysis for an
HBV+ patient should be instructed to ask their physician regarding
vaccination against hepatitis B infection.
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42 CFR 494.30 (a)(1)(i)
Isolation of HBV+ Patients

To isolate HBsAg positive patients,... dedicate
machines, equipment, instruments, supplies, and
medications that will not be used by HBV susceptible
patients.

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
V129 (i1) When dialysis isolation rooms as required by (a)(1)(i) | As of February 9, 2009, all new facilities must have an isolation room
are available locally that sufficiently serve the needs of or have been granted a waiver of this requirement from CMS by
patients in the geographic area, a new dialysis facility showing there is sufficient capacity in their geographic area for
may request a waiver of such requirement. Isolation isolation rooms. New facilities that have not obtained approval for all
room waivers may be granted at the discretion of, and required building permits or have not completed the required plan
subject to, additional qualifications as may be deemed reviews in a jurisdiction that does not require building permits prior to
necessary by the Secretary. the effective date of these regulations (October 14, 2008), must either
provide a separate isolation room by February 9, 2009, or obtain a
waiver of the requirement for an isolation room. Waiver requests,
including information on geographical accessibility of isolation
rooms, should be referred to the applicable CMS Regional Office.
V130 CDC RR-5 Requirements as Adopted by Reference Separate dedicated supplies and equipment, including blood glucose

monitors, must be used to provide care to the HBV+ patient. All
supplies used in the isolation room/area, such as clamps, blood-
pressure cuffs, testing reagents, etc., should be labeled "isolation" and
not routinely removed from the isolation room/area.

Refillable concentrate containers must be surface disinfected at the
completion of each treatment. Refillable concentrate containers may
be kept in the isolation area and refilled at the door or removed for
cleaning and disinfection. In the disinfection area, the “isolation”
container(s) and pick-up tube(s) must be segregated in a dedicated,
designated area away from all other containers and pick-up tubes. If
the container/pick-up tube is to be rotated out of the isolation area, it
must be bleached before subsequent use.

Separate gowns should be used in the isolation area and removed
before leaving the isolation area/room. Any one entering the isolation
area/room during the patient’s treatment must wear a protective gown.

HBV+ patients must undergo dialysis on dedicated machines. Because
of the risk of cross-contamination, facilities should avoid switching
equipment used for HBV+ patients for use with HBV- patients.
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Equipment used for HBV+ patients should be reserved for the HBV+
patients unless repair or maintenance is needed, or until all HBV+
patients have been discharged.
Dialyzers for HBV+ patients must not be reused. Refer to V301 under
Reuse.
When the machine is no longer dedicated to an HBV+ patient, internal
pathways of the machine can be disinfected using conventional
protocols, external surfaces cleaned and disinfected and the machine
returned to general use.
V131 CDC RR-5 Requirements as Adopted by Reference One staff person may care for one or more HBV+ patients and one or
42 CFR 494.30 (a)(1)(i) more immune patients at the same time, but may not simultaneously
care for Hepatitis B susceptible patients. Hepatitis B status should be
Isolation of HBV+ Patients considered when patients are assigned to stations nearest the isolation
area. If a staff member assigned to care for an HVB+ patient must
Staff members caring for HBsAg positive patients should | concurrently care for someone other than another HBV+ patient, the
not care for HBV susceptible patients at the same time, additional patient(s) must be HBV immune. Patients who require a
including during the period when dialysis is terminated booster dose of the HBV vaccine should not be assigned to a staff
on one patient and initiated on another. member concurrently caring for HBV+ positive patients. When
possible, only HBV immune staff should be assigned to care for
HBV+ patients.
V132 CDC RR-5 Requirements as Adopted by Reference Training and education in infection control rationales and practices
42 CFR 494.30 (a)(1)(i) appropriate to the responsibilities and task assignments of the staff
member at risk for occupational exposure to blood must be provided
Infection Control Training and Education initially on employment and periodically, as determined by facility
policy, but at least annually. OSHA mandates dialysis staff receive
Infection control practices for hemodialysis units: bloodborne pathogen training annually and CDC recommends
intensive efforts must be made to educate new staff infection control training initially on employment and annually.
members and reeducate existing staff members regarding
these practices. Topics must include (but are not limited to):
e Proper hand hygiene technique
End CDC RR-5 Requirements e Proper use of personal protective equipment (PPE)
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¢ Infection control practices recommended for hemodialysis units
and differences from Standard Precautions

e Special precautions for HBsAg-positive patients

e Proper infection control techniques for initiation, care, and
maintenance of access sites

e Modes of transmission for bloodborne viruses, pathogenic
bacteria, and other microorganisms as appropriate

e Proper handling, preparation, and administration of parenteral
medications maintaining aseptic technique; and

e Proper methods to clean and disinfect equipment and
environmental surfaces to minimize transmission of
microorganisms.

Staff must demonstrate knowledge of infection control
policies/procedures and practices. Personnel records must reflect staff
having received appropriate infection control training.

V142

(b) Standard: Oversight. The facility must—
(1) Monitor and implement biohazard and infection
control policies and activities within the dialysis unit;

The facility should have written policies and procedures covering the
infection control program and practices including, but not limited to,
isolation and any additional precautions for patients with
communicable diseases with different modes of transmission such as
tuberculosis (TB), influenza, and multidrug resistant organisms. The
facility must review practices and update policies and procedures as
needed to ensure infection control practices are rigorously followed.

V143

(2) Ensure that clinical staff demonstrate compliance
with current aseptic techniques when dispensing and
administering intravenous medications from vials and
ampules; and

The facility must have a mechanism in place to ensure expired
medications are not available for use. Opened multiple-dose vials
should be handled aseptically and used and discarded in accordance
with the manufacturer’s set time frames and/or other accepted
standards for use (e.g., US Pharmacopeia). Staff preparing
medications should clean the septum of any multi-use vial with
alcohol before inserting the needle and the injection port before using
the port to administer a medication.

V144

(3) Require all clinical staff to report infection control
issues to the dialysis facility’s medical director (see §

There should be a documented reporting mechanism for infection
control issues. The nurse manager, administrator and medical director
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494.150 of this part) and the quality improvement
committee.

should each be able to describe the infection control program and
reporting mechanisms.

Infection control and patient safety issues should be continuously
reported and discussed in QAPI meetings, and the response taken to
address these issues should be documented. Records of tracking
infections should be a part of the facility’s QAPI program. Refer to
V637.

V145

(c) Standard: Reporting. The facility must report
incidences of communicable diseases as required by
Federal, State, and local regulations.

The reporting of incidences of communicable diseases should be
documented and become a part of the QAPI record. Clusters of
adverse events should be promptly reported to the appropriate State or
local public health authority. The QAPI process does not preclude the
need to report serious adverse events to public health authorities in a
timely manner.

V146

(a)(2) The “Guidelines for the Prevention of
Intravascular Catheter-Related Infections” entitled
“Recommendations for Placement of Intravascular
Catheters in Adults and Children” parts I — I'V; and
“Central Venous Catheters, Including PICCs,
Hemodialysis, and Pulmonary Artery Catheters in Adult
and Pediatric Patients,” Morbidity and Mortality Weekly
Report, volume 51 number RR-10, pages 16 through 18,
August 9, 2002. The Director of the Federal Register
approves this incorporation by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR Part 51. This
publication is available for inspection as the CMS
Information Resource Center, 7500 Security Boulevard,
Central Building, Baltimore, MD or at the National
Archives and Records Administration (NARA). Copies
may be obtained at the CMS Information Resource
Center. For information on the availability of this
material at NARA, call 202—-741-6030, or go to:
http://www.archives.gov/federal register/code of regula

It is the intention of the Conditions for Coverage to incorporate
relevant guidance from the CDC “Guidelines for the Prevention of
Intravascular Catheter-Related Infections,” MMWR August 9,
2002/Vol. 51/No. RR-10 into the requirements for facility infection
control practices. Much of the material in this referenced guideline is
general or relates to catheter selection, insertion, and use in acute or
relatively short-term situations. The elements of this guidance which
are most on point for hemodialysis facilities address the risks posed
by intravascular catheters and the need for appropriate staff education,
surveillance, vascular access care, and rigorous hand hygiene in order
to reduce these risks.

For purposes of these Conditions for Coverage the portions of this
document which are incorporated by reference are mandatory and
must be adhered to and demonstrated within the dialysis facility.
Language incorporated from these documents has been edited for
clarity, brevity and to eliminate redundant requirements when utilized
in the “Interpretive Guidance.” However, the language incorporated
into the “Regulation” column represents excerpted exact language.
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42 CFR 494.30 (a)(2)

Recommendations for Placement of Intravascular
Catheters in Adults and Children

I. Health care worker education and training
A. Educate health-care workers regarding the ...
appropriate infection control measures to prevent
intravascular catheter-related infections.
B. Assess knowledge of and adherence to
guidelines periodically for all persons who
manage intravascular catheters.

II. Surveillance

A. Monitor the catheter sites visually of individual
patients. If patients have tenderness at the
insertion site, fever without obvious source, or
other manifestations suggesting local or BSI
[blood stream infection], the dressing should be
removed to allow thorough examination of the
site.

Central Venous Catheters, Including PICCs,
Hemodialysis, and Pulmonary Artery Catheters in
Adult and Pediatric Patients.

VI. Catheter and catheter-site care
B. Antibiotic lock solutions: Do not routinely use

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
tions/ibr_locations.html The entire CDC document “Guidelines for the Prevention of
Intravascular Catheter-Related Infections” includes background
information and rationale for the CDC recommended practices and
can be used as an informational resource.
V147 CDC RR-10 Requirements as Adopted by Reference | According to the CDC, intravascular catheters solve the problem of

attaining vascular access quickly when there is insufficient time for
development of a longer-term internal access: ideally a fistula, or
secondarily a graft. Catheters also provide a solution of last resort
when internal access site opportunities have been exhausted.
However, despite their expedience, these catheters pose a threat of
infection with the potential for immediate and long-term morbidity
and mortality consequences for the patient.

The use of catheters for hemodialysis is the most common factor
contributing to bacteremia in dialysis patients and the relative risk for
bacteremia in patients with dialysis catheters is seven times the risk
for patients with primary arteriovenous fistulas. Staff must maintain
aseptic technique for the care of all vascular accesses, including
intravascular catheters.

The CDC lists the two most common routes of catheter infection as
(1) migration of skin organisms through the insertion site and into the
cutaneous catheter tract resulting in colonization of the catheter tip;
and (2) contamination of the hub, resulting in intraluminal
colonization of the catheter. The initiation and termination of the
dialysis process and manipulation and tension on the catheter provide
frequent opportunity for such contamination. Minimizing the use of
intravascular catheters and protection of the insertion site and the
catheter hub from contamination through education and training about
rigorous care is important in reducing catheter-related infections.

Catheter insertion sites should be routinely assessed by staff at each
treatment. Most catheter sites are covered with either transparent
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antibiotic lock solutions to prevent CRBSI [catheter
related blood stream infections].

dressings or gauze. Patients with catheters should be instructed to
replace the dressing if a catheter site has sufficient bleeding or
drainage to dampen or soil the dressing between treatments.

The CDC advises that prophylactic antibiotic lock solutions be
reserved for use only in special circumstances, e.g. in units where the
rate of catheter-related bloodstream infection (CRBSI) has not
decreased despite optimal maximal adherence to aseptic technique.

Facility staff should follow guidance from the NKF KDOQI Vascular
Access Guideline (2006), which states “Airborne contaminants from
both patients and staff are prevented best by the use of surgical masks
when the catheter lumens or exit site are exposed. Wearing clean
gloves and avoiding touching exposed surfaces further decreases the
risk for infection. Aseptic technique includes minimizing the time that
the catheter lumens or exit site are exposed.”

Manufacturers' directions should be adhered to for the types of
antiseptics recommended for safe cleaning of the skin and catheter.

The facility should have an initial and ongoing training program for
infection control practices, which includes information on the
prevention of intravascular catheter-related infections.

Facility policies should address the training and qualifications of staff
who may access catheters, in accordance with any State licensure
requirements, as well as the frequency for periodic practice audits to
verify staff knowledge and adherence to infection control guidelines
for intravascular catheters.

V148 CDC RR-10 Requirements as Adopted by Reference

42 CFR 494.30 (3)(2)

Central Venous Catheters, Including PICCs,

Non-compliance with this requirement should be considered if there is
lack of evidence of surveillance for catheter-related infections. A log
or another tracking mechanism, such as the Dialysis Module of the
National Healthcare Safety Network (NHSN), should be used. Both
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Hemodialysis, and Pulmonary Artery Catheters in
Adult and Pediatric Patients.

I. Surveillance

A. Conduct surveillance ...to determine CRBSI rates,
monitor trends in those rates, and assist in identifying
lapses in infection-control practices.

C. Investigate events leading to unexpected life-
threatening or fatal outcomes. This includes any process
variation for which a recurrence would likely present an
adverse outcome.

End CDC Requirements

the surveillance log/database and the patient's individual medical
records should contain detailed information on catheter infections and
other adverse events, such as, but not limited to prolonged bleeding,
stenosis/clotting, allergic reactions, pyrogenic reactions, cardiac
arrests, hospitalizations, and deaths.

Refer to V637 under the Condition: Quality assessment and
performance improvement (QAPI).

V175 8§ 494.40 Condition: Water and dialysate quality.

This Condition incorporates by reference the Association for the
Advancement of Medical Instrumentation’s (AAMI’s) “American
National Standard for Dialysate for Hemodialysis,” 2004
(RD52:2004) and has the authority of regulation. This AAMI
document references portions of their “American National Standard
for Water Treatment Equipment for Hemodialysis Applications
(RD62:2001) as the specifications for various water treatment
components. The referenced portions of RD62:2001 are also
incorporated by reference, and have the authority of regulation. When
“should” or “recommend” are included in the AAMI language
adopted as regulation (i.e., the language in the “Regulation” column),
the referenced item or practice must be in use or in place.

Survey of this Condition requires inspection of the water treatment
and dialysate preparation equipment and their distribution systems;
interview of personnel responsible for day-to-day operation of those
systems; and review of the records of operation and testing for those
systems. Supervisory personnel may be interviewed to clarify issues
or questions. Critical to ensuring patient safety is the expectation that
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(a) Standard: Water purity. Water and equipment used
for dialysis meets the water and dialysate quality
standards and equipment requirements found in the
Association for the Advancement of Medical
Instrumentation (AAMI) publication, “Dialysate for
hemodialysis,” ANSI/AAMI RD52:2004. The Director
of the Federal Register approves this incorporation by
reference in accordance with 5 U.S.C. 552 (a) and 1 CFR
Part 51. This publication is available for inspection at the
CMS Information Resource Center, 75000 Security
Boulevard, Central Building, Baltimore, MD or at the
National Archives and Records Administration (NARA).
For information on the availability of this material at

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER

every survey visit include direct observation of water testing for

chlorine/chloramine.

Noncompliance at the Condition level should be considered if

identified deficient practices are pervasive throughout the Standards

included in this Condition, serious in nature, or a potential risk to
patient health and safety. Examples of potential Condition level non-
compliance may include, but are not be limited, to:

e Demonstrated lack of knowledge or training of staff assigned
responsibility for the operation or monitoring of the water
treatment or dialysate preparation systems;

e Failure to perform and document the test(s) for chlorine and
chloramine accurately, including use of testing strips or reagents
that are expired or not sensitive to the required levels;

e Unsafe practices in the preparation, labeling or delivery of
dialysate;

e Failure to address out of range results for tests of water or
dialysate (bacteria, endotoxin or chemical analysis).

V176 The facility must be able to demonstrate the following: The practice guideline of the Association for the Advancement of

Medical Instrumentation (AAMI) for “Dialysate for hemodialysis”
(ANSI/AAMI RD52:2004) is incorporated by reference at 42 CFR
494.40 and is reflected in the tags and the interpretative guidelines at
V176 to V278. AAMI is a professional organization in which
committees composed of representatives of the industry, providers,
and regulatory agencies develop voluntary guidelines for medical
products and procedures.

Some explanatory language from ANSI/AAMI RD52:2004 and from
the Annex to that document has been included below as guidance to
surveyors. While the language in the “Regulation” column is taken
exactly from the document, the AAMI language in the Surveyor
Guidance area has been edited for clarity, brevity and to decrease
redundancy. The order of the AAMI document has in some cases been
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NARA, call 202-741-6030, or go to:
http://www.archives.gov/federal register/code of regula
tions/ibr locations.html. Copies may be purchased from
the Association for the Advancement of Medical
Instrumentation, 1110 North Glebe Road, Suite 220,
Arlington, VA 22201-4795.

altered, to organize requirements to more closely follow the survey
process.

AAMI standards, to be fully understood, should be read in their
entirety and anyone attempting to apply AAMI standards and
recommended practices is encouraged to obtain the complete
standard. The Association for the Advancement of Medical
Instrumentation (AAMI) disclaims responsibility for any
characterization or explanation of its standards and recommended
practices that was not developed and communicated in accordance
with AAMI procedures for the official interpretation of technical
documents. This CMS document does not meet the AAMI criteria for
official interpretations, therefore, all characterizations and
representations regarding the content of AAMI standards contained
within this document are solely the responsibility of CMS.

V177

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

4 Fluid quality

4.1 Water

4.1.1 Maximum level of chemical contaminants in
water: chem analysis

Product water used to prepare dialysate or concentrates
from powder at a dialysis facility, or to process dialyzers
for reuse, shall not contain chemical contaminants at
concentrations in excess of those listed in ANSI/AAMI
RD62, which is reproduced in Table 1 below:

Table 1—Maximum allowable chemical contaminant
levels in water used to prepare dialysate and concentrates
from powder at a dialysis facility and to reprocess
dialyzers for multiple uses (Reproduced from
ANSI/AAMI RD62:2001)

ANSI/AAMI RD52: 2004

4 Fluid quality

4.1 Water

The fluid quality requirements apply to the purified water as it enters
the equipment used to prepare dialysate or concentrates from powder
at a dialysis facility, and apply to the water treatment system as a
whole and collectively, and not to each of the devices that make up
the system.

AAMI Rationale for the Development and Provision of This
Recommended Practice

A.4 Fluid quality

A.4.1.1 Maximum level of chemical contaminants in water
ANSI/AAMI RD62:2001 sets forth maximum levels of chemical
contaminants in three categories: chemicals known to have particular
toxicity for hemodialysis patients, chemicals included in the U.S.
Environmental Protection Agency’s Safe Drinking Water Act and
physiological substances that can adversely affect the patient if
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REGULATION
Contaminant / Maximum (mg/L)
concentration
Calcium 2 (0.1 mEq/L)
Magnesium 4 (0.3 mEq/L)
Potassium 8 (0.2 mEg/L)
Sodium 70 (3.0 mEqg/L)
Antimony 0.006
Arsenic 0.005
Barium 0.10
Beryllium 0.0004
Cadmium 0.001
Chromium 0.014
Lead 0.005
Mercury 0.0002
Selenium 0.09
Silver 0.005
Aluminum 0.01
Chloramines 0.10
Free Chlorine 0.50
Copper 0.10
Fluoride 0.20
Nitrate (as N) 2.0
Sulfate 100
Thallium 0.002
Zinc 0.10

NOTE—American National Standards are revised every
three to five years. Users should consult the most recent
edition of ANSI/AAMI RD62 to ensure that the levels

listed in this table are still valid.

The manufacturer or supplier of a complete water

present in the dialysate in excessive amounts.

Several chemicals have been clearly shown to be toxic to dialysis
patients at concentrations that are not necessarily toxic to the general
population. Those chemicals include aluminum, copper, chloramines,
fluoride, nitrate, sulfate, and zinc.

Uptake of aluminum from the dialysate is associated with bone
disease, anemia, and the dialysis encephalopathy syndrome, which is
usually fatal. The suggested maximum aluminum level has been
specified to prevent accumulation of this toxic metal in the patient.
Aluminum is particularly likely to increase suddenly to high levels as
a result of changing the method of water treatment to include
aluminum-containing compounds.

Chloramines damage red blood cells by oxidizing hemoglobin to
methemoglobin and by inhibiting antioxidant pathways. Their toxicity
in hemodialysis patients is undisputed. Although the role of free
chlorine in oxidative blood damage is unclear, its high oxidation
potential and its ability to form chloramines suggest that the use of
highly chlorinated water in preparation of dialysate should be avoided.

High levels (>20 ppm) of fluoride in the water used to prepare
dialysate are clearly toxic to hemodialysis patients, and have resulted
in patient deaths. Such high levels of fluoride have resulted from
accidental over fluoridation of a municipal water supply, as well as
from deionizer exhaustion. Toxicity of fluoride in dialysis patients is
questionable at the levels usually associated with fluoridated water (1
ppm). However, in the absence of a consensus on its role in uremic
bone disease, the AAMI Renal Disease and Detoxification (RDD)
Committee thought it prudent to restrict the fluoride level of dialysate.

Nitrates are a marker for bacterial contamination and fertilizer runoff
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treatment system should recommend a system that is
capable of meeting the requirements of this clause at the
time of installation given the analysis of the feed water.
The system design should reflect possible seasonal
variations in feed water quality.

Following installation of a water treatment, storage, and
distribution system, the user is responsible for continued
monitoring of the levels of chemical contaminants in the
water and for complying with the requirements of this
standard.

and have caused methemoglobinemia. Nitrates should be permitted
only at very low levels. Sulfate at levels above 200 mg/L has been
related to nausea, vomiting, and metabolic acidosis. The symptoms
disappear when the level remains below 100 mg/L. Both copper and
zinc toxicity have been demonstrated when those substances are
present in dialysate at levels below those permitted by the EPA
standard. Hence, a lower level has been chosen.

The second group of chemical contaminants included in ANSI/AAMI
RD62:2001 is based on the U.S. Environmental Protection Agency’s
Safe Drinking Water Act (see 2.6). The standard specifies maximum
allowable limits for most contaminants in this group at 1/10 of the
EPA maximum allowable limit. The lower levels were chosen because
the volume of water used for dialysis far exceeds that used for
drinking water, because protein binding of these solutes may occur in
the blood, and because there is reduced renal excretion of these
substances. Selenium and chromium levels were set at the “no-
transfer” level. The no-transfer level was chosen even though it is
above the EPA limit for selenium and 28 % of the EPA limit for
chromium, because there is no need for a restriction below the level at
which there is no passage from the dialysate to the blood.

The third group of substances included in ANSI/AAMI RD62:2001
consists of physiological substances that can adversely affect the
patient if they are present in the dialysate in excessive amounts.
Calcium, potassium, and sodium are examples of those substances.

The chemical contaminants regulated by ANSI/AAMI RD62:2001
and reproduced in Table 1 should not be taken as a definitive list of
harmful substances; they are only a partial listing of the contaminants
that might reasonably be expected to be present and have clinical
implications. Iron is not included because it does not enter the
patient’s blood in sufficient quantities to cause toxicity. However, iron
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may cause fouling of water purification devices or dialysate
proportioning systems. Furthermore, municipal water supplies are
dynamic systems, which may change with the seasons or in response
to new regulations from the EPA.

Additional Guidance:

Table 1 reflects the Standard adopted by CMS as regulation on April
15, 2008. Individual or groups of facilities may adopt newer
requirements by policy.

The medical director is ultimately responsible for the safety and
quality of the water used for patient treatments. Each product water
chemical analysis must be within the parameters listed in Table 1 at
V177. If any values are greater than those listed, facility staff must
notify the medical director of the results, repeat testing, and take
action to address any repeated high levels.

The medical director must be knowledgeable of the water treatment
system installed and assure that the system as installed will produce
AAMI quality water. Ways to assure this result would include use of
an analysis of the source water and consultation with experts in water
treatment, as well as confirmation that the planned installation would
be sufficient to produce AAMI quality water by the manufacturer or
vendor of the water treatment equipment. For initial surveys, the
facility should provide a copy of a chemical analysis with results
within AAMI standards accomplished prior to starting any patient
treatment in the new facility. For resurveys, there must be evidence of
on-going monitoring of the chemical quality of the water, and actions
taken when levels were outside the AAMI standards.

The use of water outside of AAMI standards should be extremely rare,
considered only when no other option is available to provide
desperately needed dialysis, and limited to one treatment per patient.
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An emergency “plan” that specifies the facility will use tap water or
dechlorinated tap water is not acceptable without evidence the source
water has been found safe for such use (i.c., has levels below AAMI
accepted limits of aluminum, copper, chloramines, fluoride, nitrate,
sulfate, zinc and other contaminates known to be toxic to dialysis
patients). The medical director is ultimately responsible for this
decision; short term exposure to contaminants is limited to one
treatment, rather than not receiving dialysis may be the optimal
choice. Refer to V182.

If the water supply utility has notified the city that the source water is
highly chlorinated due to a water main break, flooding, or bacterial
contamination of the municipal system, the dialysis facility will need
to do more frequent monitoring of chlorine/chloramines (i.e., every
30-60 minutes).

For frequency of monitoring water for chemical contaminants, refer to
V201 for Reverse Osmosis (RO) systems and to V206 for
Deionization (DI) systems.

V178

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

4.1.2 Bacteriology of water: max & action levels
Product water used to prepare dialysate or concentrates
from powder at a dialysis facility, or to process dialyzers
for reuse, shall contain a total viable microbial count
lower than 200 CFU/mL and an endotoxin concentration
lower than 2 EU/mL

The action level for the total viable microbial count in
the product water shall be 50 CFU/mL, and the action
level for the endotoxin concentration shall be 1 EU/mL.
If those action levels are observed in the product water,
corrective measures shall promptly be taken to reduce

AAMI Rationale for the Development and Provision of This
Recommended Practice

A.4.1.2 Bacteriology of water

When ANSI/JAAMI RD5:1981 was initially developed, it was
generally considered that the water used to prepare dialysate need not
be sterile. Studies have demonstrated that the incidence of pyrogenic
reactions is related directly to the number of bacteria in dialysate. It is
also known that a dialysate delivery system can amplify the level of
bacteria in the water used to supply the system. Those studies
provided the rationale for setting a recommended maximum
concentration of 200 bacteria per mL in the water used to prepare
dialysate.

Several groups of investigators have shown convincingly that
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the levels

pyrogenic reactions are caused by lipopolysaccharides or endotoxins
associated with gram-negative bacteria. Gram-negative water bacteria
are able to multiply rapidly in the chemically pure water used to
supply hemodialysis systems. It has also been demonstrated clearly
that endotoxins and endotoxin fragments can cross both low-flux and
high-flux hemodialysis membranes.

Because 48 hours can elapse between sampling water to determine
microbial contamination and receiving results, and because bacterial
proliferation can be rapid, action levels for microbial counts and
endotoxin concentrations are included in these regulations. Those
action levels allow the user to initiate corrective action before levels
exceed the recommended maximum levels. Unlike cultures, endotoxin
testing does not require extended incubation times. Endotoxin testing,
if performed in the dialysis facility, can give results in about 1 hour,
eliminating the long delay between sampling and obtaining a result.

During the development of this recommended practice, the AAMI
RDD Committee was asked to recommend levels of bacteria and
endotoxin above which the water should not be used for dialysis
applications. In making the recommendations set forth in
ANSI/AAMI RD52:2004 Section 4.1.2, the AAMI RDD Committee
understood that dialysis would be continued at contaminant levels
above the action level but below the recommended maximum level.
Establishing a recommended maximum level of contamination at
which dialysis should be stopped immediately is difficult, because the
risk of adverse events, such as pyrogenic reactions, must be balanced
against the risks of uremia if a patient is not dialyzed. The balance
between those two risks will depend on the level of contamination and
time of exposure on the one hand, and the medical condition of the
patient on the other hand. Because this balance will almost certainly
vary from circumstance to circumstance, the AAMI RDD Committee
felt that there was insufficient data on which to base levels of bacteria
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and endotoxins above which dialysis should not be performed. The
final decision of whether to discontinue dialysis rests with the medical
director of a facility. Whatever decision is made, the AAMI RDD
Committee recommends that the water treatment and distribution
system be disinfected promptly any time the levels of bacteria or
endotoxins exceed the action levels recommended in AAMI 4.1.2. In
addition, it may be prudent to discontinue dialyzer reuse if the levels
of bacteria or endotoxins exceed the recommended maximum levels
set forth in AAMI 4.1.2, since the water is introduced directly into the
blood compartment of the dialyzer.

Additional Guidance:

If the facility reaches the “action” level, remedial action is required.
Action could be to repeat a culture, particularly if only one in a set of
cultures was above the action limit. Action could also be to disinfect
the system and repeat cultures at several sites.

Some states require this testing to be done in a laboratory approved
for analysis of potable water.

V179

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

4.1.2 Bacteriology of water: med dir resp

The facility medical director is responsible to ensure the
manufacturer or supplier of a complete water treatment
and distribution system demonstrates that the complete
water treatment, storage, and distribution system is
capable of meeting these requirements at the time of
installation

Following installation of a water treatment, storage, and
distribution system, the user is responsible for continued
monitoring of the water bacteriology of the system and
for complying with the requirements of this standard,

Additional Guidance:

Existing facilities must monitor the AAMI water chemical analysis
and microbial testing and take action if results are outside of the
AAMI standards. In the event of culture results above the action
levels, the facility may need to repeat cultures, or disinfect the system
and repeat cultures (depending on the number of positive cultures,
etc.) and continue treatment while awaiting results.

If the water supply for the facility is from a private well, annual
analysis of the quality of the product water may not be sufficient to
ensure the feed water requirements of the water treatment system in
use are continuously met. The quality of water from the well may
change over time, and private wells are not routinely monitored. More
frequent analysis may be needed if the well is subject to seasonal
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including those requirements related to action levels.

changes or contamination from sources such as septic tanks,
underground fuel storage tanks, or agricultural waste and chemicals.
Such monitoring might not need to be the full AAMI analysis if only
certain contaminants are known to be of concern.

Frequency and methods for monitoring water bacteriology are
addressed at V252 & V255.

V180

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

4.3.2.1 Bacteriology of conventional dialysate: max &
action limits

Conventional dialysate should contain a total viable
microbial count lower than 200 CFU/mL and an
endotoxin concentration of lower than 2 EU/mL.

The action level for the total viable microbial count in
conventional dialysate should be 50 CFU/mL and the
action level for the endotoxin concentration should be 1
EU/mL. If levels exceeding the action levels are
observed in the dialysate, corrective measures, such as
disinfection and retesting, should promptly be taken to
reduce the levels.

ANSI/AAMI RD52:2004

5.4.4.3 Bicarbonate concentrate mixing systems:

The concentrate shall be shown to routinely produce dialysate meeting
these regulations related to allowable bacterial and endotoxin levels.

AAMI Rationale for the Development and Provision of This
Recommended Practice

A.4.3.2.1 Bacteriology of conventional dialysate:

It is now clear that endotoxins, endotoxin fragments, or other bacterial
products cross at least some dialysis membranes under some operating
conditions.

In addition to the risk of acute pyrogenic reactions, indirect evidence
increasingly shows that chronic exposure to low amounts of endotoxin
may play a role in some of the long-term complications of
hemodialysis therapy. Patients treated with ultrafiltered dialysate have
demonstrated a decrease in serum 2-microglobulin concentrations, a
decrease in markers of inflammation, and an increased responsiveness
to erythropoietin. In longer-term studies, use of microbiologically
ultrapure dialysate has been associated with a decreased incidence of
B2-microglobulin-associated amyloidosis, better preservation of
residual renal function, and improved nutritional status. For those
reasons, the AAMI RDD Committee reduced the recommended
maximum microbial count in the dialysate to 200 CFU/mL and added
a recommendation that the endotoxin concentration not exceed 2
EU/mL. The values are the same as those for water used to prepare the
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dialysate (ANSI/AAMI RD62:2001), implying that the dialysate
proportioning system should not add significantly to the
microbiological burden in the water. Although the AAMI RDD
Committee did not review supporting data, it considered
contemporary dialysate delivery systems to be fully capable of
performing at this level provided that the user followed the
manufacturer’s instructions on cleaning and disinfecting the system,
including disinfection of the line between the water distribution
system and the concentrate mixing chambers of the dialysate
proportioning system.

Additional Guidance:

“Conventional dialysate” is a term referring to the dialysate generally
used for hemodialysis in the U.S., as opposed to “ultrapure dialysate.”
Recognize that the purity of dialysate is important, in that “reverse”
ultrafiltration can occur, allowing dialysate to cross the dialyzer
membrane and enter the patient’s blood stream. This can occur with
most dialyzers, especially high flux dialyzers at the distal end of the
dialyzer and especially if the patient does not have much fluid weight
to remove (allowing less ultrafiltration pressure to be used). A
minimum ultrafiltration rate (UFR), as per the dialysis machine
manufacturer’s DFU should be maintained to prevent reverse
ultrafiltration.

It is not expected that concentrates would be cultured or tested for
endotoxin levels. Machine cultures (of dialysate) are the evidence
used to determine if this requirement is met.

“Promptly” would be met if action is taken within 48 hours of
receiving the results of testing. Action might be repeating cultures,
particularly in the case where one of several cultures are above the
action level; or disinfecting the system and repeating cultures. Action
would also include notifying the medical director of the results.
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5 Equipment

5.1 General: back up plan

A dialysis facility should develop contingency plans to
cover the failure of its water purification and distribution
system or a critical component of that system. Such
contingency plans should describe how to deal with
events that completely prevent dialysis from being
performed, such as failure of the facility’s municipal
water supply or electrical service following a natural
disaster or water main break. Other plans should address
how to deal with sudden changes in municipal water
quality, as well as with failure of a critical component of

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
V181 ANSI/AAMI RD52:2004 Requirements as Adopted AAMI Rationale for the Development and Provision of This
by Reference 42 CFR 494.40 (a) Recommended Practice
4.3.2.2 Bacteriology of ultrapure dialysate: ultrapure | A.4.3.2.2 Bacteriology of ultrapure dialysate
Ultrapure dialysate should contain a total viable Ultrapure dialysate is defined as one having a bacterial content of less
microbial count lower than 0.1 CFU/mL and an than 0.1 CFU/mL and an endotoxin content of less than 0.03 EU/mL
endotoxin concentration lower than 0.03 EU/mL. If those | using sensitive assays. This definition is now widely accepted,
limits are exceeded in ultrapure dialysate, corrective particularly in Europe, and use of ultrapure dialysate is considered a
measures should be taken to reduce the levels into an requirement for on-line convective therapies (see AAMI A.4.3.2.3).
acceptable range. The user is responsible for monitoring | Ultrapure dialysate is prepared by sequential ultrafiltration of
the dialysate bacteriology of the system following dialysate prepared from purified water meeting the requirements of
installation. It is incumbent on the user to establish a AAMI 4.1 and concentrates. Dry powder cartridges are frequently
regular monitoring routine. used for on-line preparation of the bicarbonate concentrate to
minimize the potential for the bicarbonate concentrate to contribute
high levels of bacteria and endotoxin to the dialysate.
Additional Guidance:
At the time of publication of these regulations, most dialysis facilities
in the U.S. were using conventional dialysate, rather than ultrapure.
There is no requirement to use ultrapure dialysate.
V182 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004

5 Equipment

5.1 General

This section on equipment provides a brief description of the different
components that may be included in a water purification and
distribution system used for hemodialysis applications. Since feed
water quality and product water requirements may vary from facility
to facility, not all of the components described will be necessary in
every purification and distribution system.

Routine dialysis requires a well-functioning water purification and
distribution system, since dialysis cannot be performed without an
adequate supply of water. In addition, certain components of the water
purification and distribution system are critical to its operation. An
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the water purification and distribution system.

example of such a critical component is the circulating pump in an
indirect feed system.

Additional Guidance:

An emergency or contingency “plan” that specifies the facility will
use tap water or dechlorinated tap water is not acceptable without
evidence the water intended for use has been found safe for such use
(i.e., has levels below AAMI accepted limits of aluminum, copper,
chloramines, fluoride, nitrate, sulfate, zinc and other contaminates
known to be toxic to dialysis patients). Refer to also to the
requirements for emergency policies and procedures found under the
Condition for Physical Environment at V408.

No tag

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

5.2 Water purification systems

5.2.1 General

Water purification systems consist of three basic
sections: a pretreatment section that conditions the water
supplied to the primary purification device, which may
be followed by other devices that polish final water
quality. The pre-treatment section commonly includes a
sediment filter, cartridge filters capable of retaining
particles of various sizes, a softener, and carbon
adsorption beds. The primary purification process most
commonly used is reverse osmosis, which may be
followed by deionization and ultrafiltration for polishing
the product water from the reverse osmosis system.
Whether a particular device is included in an individual
water purification system will be dictated by local
conditions.

AAMI Rationale for the Development and Provision of This
Recommended Practice

A.5 Equipment

A.5.2 Water purification systems

Devices marketed to purify water for hemodialysis are also subject to
the U.S. Food and Drug Administration’s (FDA) 510(k) approval
process. The FDA has published guidelines for water purification
devices used in hemodialysis (Guidance for the Content of Premarket
Notifications for Water Purification Components and Systems for
Hemodialysis). Water purification devices marketed for use in
hemodialysis applications must be approved by the FDA, and users
should ensure that devices obtained from vendors have been approved
by the FDA.

Design and instrumentation of individual purification devices may
vary from these general descriptions. For example, softeners may be
configured as a single resin bed that is regenerated outside the normal
operating hours of the dialysis unit, or they may have a dual-bed
configuration that allows one bed to be regenerated while the other is
used to provide water for normal dialysis operations.
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Depending on the feed water quality and product water requirements,
not every component may be required in a given facility. Likewise,
additional components may be required in certain circumstances. For
example, carbon adsorption may not provide adequate chloramine
removal if the water contains substances, such as polyphosphates, that
mask the reactive sites on the carbon particles. In those circumstances,
other processes, such as infusion of sodium metabisulfite, may be
required to achieve product water that meets these requirements.

Users are encouraged to obtain detailed descriptions of all purification
processes, together with operating manuals and maintenance
procedures, from the manufacturer or the vendor providing the water
purification and distribution system.

Additional Guidance:

This is an informational tag; specific requirements for various water
treatment components follow and deficient practices should be cited
under the applicable component tags.

Under FDA regulations at the time these regulations were published,
all water treatment devices and systems installed after May 30, 1997
must meet review requirements under section 510(k) of the Food,
Drug, and Cosmetic Act (21 USC sec. 360(k)) as described in
Guidance for the Content of Premarket Notifications for Water
Purification Components and Systems for Hemodialysis. Equipment
installed prior to that date is not required to have evidence of FDA
510(k) approval. Regardless of when a water purification system was
installed, the system must yield water and dialysate that meets these
AAMI standards and must be monitored and maintained in
accordance with the ANSI/AAMI RD52 guidelines, as incorporated
by reference in these regulations.

Each piece of water treatment equipment described below is not
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required for every system. The water treatment system must be
designed to process the local source water into AAMI quality water.
All facilities must have primary and secondary carbon tanks to
remove chlorine/chloramines, and reverse osmosis (RO) or
deionization (DI) treatment systems. Any component in use must meet
the requirements specified in these rules for that component.
V184 ANSI/AAMI RD52:2004 Requirements as Adopted Additional Guidance:
by Reference 42 CFR 494.40 (a) Older systems (installed prior to the effective date of these
8 Environment: secure & restricted regulations) may have been installed in a small space, with
The water purification and storage system should be components added over the years to crowd the available space. To
located in a secure area that is readily accessible to ensure access is restricted, the delivery doors/loading dock must not
authorized users. The location should be chosen with a be left unlocked, open and unattended. Many water systems are in the
view to minimizing the length and complexity of the same room as stored treatment supplies; staff members who are not
distribution system. Access to the purification system responsible for the water system may come into that area to retrieve
should be restricted to those individuals responsible for supplies.
monitoring and maintenance of the system.
Hospital based chronic outpatient units may share the water room with
an acute unit; staff from each unit would be expected to have access to
the equipment.
V185 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004
by Reference 42 CFR 494.40 (a) 8 Environment
8 Environment: access to ports/meters An area for processing samples and performing on-site tests is also
The layout of the water purification system should recommended.
provide easy access to all components of the system,
including all meters, gauges, and sampling ports used for | Additional Guidance:
monitoring system performance. Older systems (installed prior to the effective date of these
regulations) may not be as easy to access: provision must be made to
allow staff to access all equipment, ports, etc. to operate and monitor
the system. In all cases, the operator should be able to describe and
identify the various components and the distribution system.
V186 ANSI/AAMI RD52:2004 Requirements as Adopted Additional Guidance:
by Reference 42 CFR 494.40 (a) Responsible staff members must be able to test the alarms to validate
8 Environment: alarms in treatment area they can be heard in the treatment area. If alarms normally sound
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Critical alarms, such as those associated with deionizer during certain events during the treatment day, documenting that these
exhaustion or low water levels in a storage tank, should are heard in the treatment area will suffice for testing. The alarms in
be configured to sound in the patient treatment area, as the patient treatment area and water treatment rooms must be loud
well as in the water treatment room. enough to be heard while patients are on dialysis, and cannot be
muted for more than 3 minutes (reference AAMI RD62:2001).
V187 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004
by Reference 42 CFR 494.40 (a) 8 Environment
8 Environment: schematic diagrams/labels The use of text labels, such as “RO Water,” and color-coded “arrow
Water systems should include schematic diagrams that tape” provide a convenient means of identifying pipe content and flow
identify components, valves, sample ports, and flow direction.
direction.
WATER SOFTENER: System protections RO membrane by removing calcium
Additionally, piping should be labeled to indicate the and magnesium “hardness iong,” adding sodium ions in their place.
contents of the pipe and direction of flow. — Using sample port #4 [varies from system to sygtem], test water hardness at
end of each treatment day. Result must be 1 grain/gallon or less
—  Check brine tank daily to be sure the tank is at least half filled with salt,
If water system manufacturers have not done so, users adding salt pellets if necessary. Water may become “hard” if salt pellet level
should label major water system components in a manner is low.
that not only identifies a device but also describes its - Check tirper daily to verify that it shows the correct tirpe of .day. .Incorrect
function. how performance is verified. and what actions timer s.ettmgs may cause the softener to regenerate during dialysis and can
L p ) > result in automatic shutdown of the RO.
to take in the event performance is not within an —  Notify charge nurse and facility technician if hardness test is greater than 1
acceptable range. grain/gallon or if timer does not show correct time of day.
Figure 2 — An example of labeling for a regenerable softener.
Additional Guidance:
There must be a schematic diagram which allows the staff to follow
the flow of the water through the components and each component
and the piping must be labeled as described.
V188 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004
by Reference 42 CFR 494.40 (a) 5.2.2 Sediment filters
5.2.2 Sediment filters: config and monitoring Permanent, backwashable sediment filters, also known as “bed
[Refer to RD62:2001, 4.3.8 Sediment filters:] filters,” are frequently located at or near the beginning of
Sediment filters shall have an opaque housing or other hemodialysis water treatment systems and are intended to remove
means to inhibit proliferation of algae. relatively coarse particulate materials from incoming water. Although
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5.2.2 Sediment filters:
Bed filters should be fitted with gauges to measure the
hydrostatic pressure at the filters’ inlet and outlet.

6.2.2 Sediment filters:

Sediment filters should be monitored on a periodic basis
... [for a] pressure drop (AP) across the filter [that] can
be used to determine when the filter is retaining
particulate matter to the point that the filter will no
longer allow the required water flow without an
excessive reduction in pressure at the outlet of the filter.
A backwash cycle is used to remove particulate matter
from the sediment filter. The frequency of backwashing
should follow the manufacturer’s recommendations.
Sediment filter monitoring should include daily
verification that the timer used to initiate backwashing
cycles is set to the correct time of day. A log sheet
should be developed to record the pressure drop
measurements and timer verifications.

a single filtration medium may be used, bed filters known as
multimedia filters are more commonly selected. These units contain
multiple layers, each layer retaining progressively smaller particles. In
this way, the bed is used to its fullest extent; the largest particles are
removed in the first layer contacted by the water and the smallest in
the final layer.

As the bed accumulates particulate material, open passages begin to
clog and resistance to the water flowing through the filter increases.
Ultimately, the increased resistance to flow will lead to a reduction in
water supply to downstream components. To prevent this situation
from occurring, bed filters are cleaned by periodic backwashing,
which is accomplished either manually or by using a timer-activated
control valve.

(Bed filter gauges) are used to determine the dynamic pressure drop
across the filter (delta pressure or AP), which serves as an index of
resistance to flow and provides a basis for setting the frequency of
backwashing of the filter.

Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4
include: For sediment filters: monitor for pressure drop across the
filter daily, looking for a pressure drop less than a number determined
by facility policy. For sediment filter backwashing cycle: monitor the
backwash cycle timer setting daily, at the beginning of the day,
looking for backwash clock set to time determined by facility policy.

Additional Guidance:

This is the first of many references to language from ANSI/AAMI
RD62, the AAMI “American National Standard for Water Treatment
Equipment for Hemodialysis Applications” (RD62:2001) which is
referenced in RD52:2004 for the specifications for various water
treatment components. The referenced portions of RD62:2001
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provided here are also incorporated by reference, and have the
authority of regulation.

Sediment filters are not required in every facility: the source water
should determine the water treatment components needed. If sediment
filters are in use, the facility must follow these requirements.

If a water treatment system includes multiple components that
backwash, the “time” set on each timer may need to be staggered to
allow sufficient water to be available for the backwashing. This may
result in some timers being set an hour or two different from the
correct time. If so, there should be a posted notice to that effect.
Pressure readings must be taken while the equipment is running. To
determine the pressure drop (or delta P), observe the pressure readings
on the gauges before and after the filter. If the gauge before the filter
reads 70 mmHg and the gauge after the filter reads 50 mmHg, the
pressure drop or “Delta P (AP)” is 20. The AP must be within the
facility set limits; a result higher than the limits indicates that the filter
needs to be backwashed or replaced.

V189

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

5.2.3 Cartridge filters: config and monitoring

The cartridge is contained within an opaque filter
housing with seals to separate the feed and product water
streams.

When the maximum [pressure drop] AP recommended
by the filter manufacturer is reached, the cartridge should
be replaced according to the manufacturer’s instructions.

6.2.3 Cartridge filters
Cartridge filters should be monitored on a periodic....
basis for a [pressure drop] AP across the filter [that] can

ANSI/AAMI RD52:2004

5.2.3 Cartridge filters

Cartridge filters consist of a cylindrical cartridge of the filter medium
with a central drainage core. Although cartridge filters may be
installed at the inlet to a water system, their usual application is as a
final filtration step prior to reverse osmosis.

As the cartridge accumulates particulate material, resistance to flow
through the filter increases, as indicated by an increase in AP.

Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4:
include: For cartridge filters: monitor for pressure drop across the
filter daily, looking for a pressure drop less than a number determined
by facility policy.
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5.2.4 Softeners: auto regen/timers/salt/salt level

Prior to exhaustion, softeners should be restored; that is,
new exchangeable sodium ions are placed on the resin by
a process known as “regeneration,” which involves
exposure of the resin bed to a saturated sodium chloride
solution.

5.2.4 Softeners

Refer to RD62:2001, 4.3.10

Automatically regenerated water softeners:
Automatically regenerated water softeners shall be fitted
with a mechanism to prevent water containing the high
concentrations of sodium chloride used during
regeneration from entering the product water line during
regeneration.

The face of the timers used to control the regeneration
cycle should be visible to the user.

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER

be used to determine when the filter is retaining
particulate matter to the point that the filter will no Additional Guidance:
longer allow the required water flow without an Cartridge filters are not required in every facility: the source water
excessive reduction in pressure at the outlet of the filter. | should determine the water treatment components needed. If cartridge
A marked decrease in AP without a corresponding filters are in use, the facility must follow these requirements.
decrease in flow rate may indicate a loss of filter
integrity. Follow the manufacturer’s recommendations A marked decrease in the AP could mean there is no filter in the
concerning when to replace cartridge filters. container.
Replacement of the cartridge will usually be indicated by
an increase in AP to some specified value. A log sheet
should be developed to record the pressure drop
measurements.

V190 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004

5.2.4 Softeners

Water that contains calcium or magnesium can form relatively hard
deposits and is called “hard water.” Water that has had these elements
replaced by sodium ion exchange is called “soft water,” hence, the
term “softener.” Softeners also remove other polyvalent cations, most
notably iron and manganese, although they are somewhat limited in
this regard. The primary use of softeners in hemodialysis water
systems is to prevent hard water deposits from damaging sensitive
reverse osmosis membranes.

A softener is a cylinder or vessel that contains insoluble spheres or
beads, called “resin,” to which sodium ions are attached. During
operation, exchangeable sodium ions in the resin are progressively
replaced by calcium and magnesium ions. When all the sodium ions
have been used, the resin bed has reached a condition referred to as
“exhaustion.”

Softeners that automatically regenerate also include a brine tank, from
which saturated sodium chloride solution is drawn during
regeneration, and a control valve that regulates regeneration and
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6.2.4 Softeners service cycles.

Timers should be checked at the beginning of each day

and should be interlocked with the RO system so that the | Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4

RO is stopped when a softener regeneration cycle is include: For water softener regeneration cycle: monitor the

initiated. regeneration cycle timer setting daily at the beginning of the day to
determine the softener timer is set to correct time or a time set by the

The softener brine tank should be monitored daily to facility to allow multiple tanks to backwash in sequence, rather than at

ensure that a saturated salt solution exists in the brine once.

tank. Salt pellets should fill at least half the tank. Salt

designated as rock salt should not be used for softener Additional Guidance:

regeneration since it is not refined and typically contains | Softeners are not required in every facility: the source water should

sediments and other impurities that may damage O-rings | determine the water treatment components needed. If softeners are in

and pistons and clog orifices in the softener control head. | use, the facility must follow these requirements.
The requirement to prevent water with a high concentration of sodium
from entering the product water line is especially important when a
facility offers nocturnal dialysis, as regeneration cycles for most
components are set for nighttime.
The timer box cover must have a clear window allowing the timers to
be seen, or the cover must be removed when timers need to be
viewed. Facility policy should define the expected level of salt in the
brine tank, with a minimum requirement that salt pellets fill at least
half of the tank.
Rarely, dual bed softeners are used. These allow one bed to function
while the other bed regenerates. If used, expect installation to ensure
the effluent of the regenerating bed goes to drain, rather than
downstream to other water treatment components, or that the
regeneration occurs when the RO is not in use.

V191 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004
by Reference 42 CFR 494.40 (a) 6.2.4 Softeners
6.2.4 Softeners: Testing hardness/log Softener monitoring, which should be done each treatment day,
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Users should ensure that test accuracy and sensitivity are
sufficient to satisfy the total hardness monitoring
requirements of the reverse osmosis machine
manufacturer. Total hardness of the water exiting the
water softener should be measured at the end of each
treatment day.

Water hardness test results should be recorded in a water
softener log.

consists of testing effluent water for total hardness to ensure that
limits established by the reverse osmosis machine manufacturer are
not exceeded. In the case of automatically regenerating softeners,
monitoring also includes verification that the brine tank contains a
sufficient supply of undissolved sodium chloride and that the control
valve timer, when present, indicates the correct time of day.

Testing for hardness should be performed using an
ethylenediaminetetracetic acid (EDTA) titration test, with “dip and
read” test strips, or a similar method.

The hardness test at the end of the day will indicate the overall
effectiveness of the water softener under worst case conditions and
will ensure that the softener is sized properly—that is, that it has
sufficient capacity expressed in grains of calcium carbonate.

Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4
include: For softeners: monitor product water softness daily at the end
of the treatment day for hardness as calcium carbonate, <I grain/gal,
unless otherwise specified by the manufacturer of the reverse osmosis
equipment.

Additional Guidance:

The water softener log may be incorporated as a part of another log
kept for the water treatment system. For hardness tests requiring color
differentiation, the person performing the analysis should be able to
distinguish between the colors of blue, purple, and red. If the person
cannot differentiate these colors, an automated meter should be used.

V192

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

5.2.5 Carbon adsorption: two tanks/sample ports
Refer to RD62:2001, 4.3.9 Carbon adsorption media:
Carbon adsorption systems shall be adapted specifically

ANSI/AAMI RD52:2004

5.2.5 Carbon adsorption

Carbon adsorption systems, often referred to as carbon filters, are the
principal means of removing both free chlorine and chloramine.
Removal of free chlorine to a maximum level of 0.5 mg/L and
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to the maximum anticipated water flow rate of the
system. Two carbon adsorption beds shall be installed in
a series configuration.

5.2.5 Carbon adsorption

Two carbon beds shall be installed in series with a
sample port following the first bed. A sample port shall
also be installed following the second bed for use in the
event of free chlorine or chloramine breaking through the
first bed.

chloramine to a maximum level of <0.1< mg/L is necessary to protect
hemodialysis patients from red cell hemolysis. In addition, free
chlorine may also degrade some reverse osmosis membranes,
depending on the membrane material.

AAMI Rationale for the Development and Provision of This
Recommended Practice

A.5.2.5 Carbon adsorption

Although treatment of water by carbon adsorption is the method
usually used to meet these requirements for chloramines, the AAMI
RDD Committee recognized that in certain situations carbon
adsorption might not adequately remove chloramines. Inadequate
removal of chloramines may occur when the chloramines are in the
form of naturally occurring N-chloramines or when practices such as
the use of high pH or the inclusion of orthophosphate or
polyphosphates are used (by the supplier’s water treatment plant) to
comply with the EPA’s lead and copper rule. In such circumstances,
other strategies for chloramine removal may be needed to supplement
carbon adsorption. The AAMI RDD Committee is aware that adding
sodium metabisulfite prior to the reverse osmosis system has been
successful in eliminating chloramine in hemodialysis applications.
Other means of removing chloramines, such as redox alloy media and
ultraviolet irradiation at 185 nm, are used in the pharmaceutical and
electronics industries. These processes are currently being evaluated
for hemodialysis applications. The final choice of a system for
chloramine removal in hemodialysis settings will depend on local
conditions and may need to include more than one of the processes
outlined above.

Additional Guidance:

If a facility has employed supplemental strategies for chlorine
removal these must be in addition to the use of at least two carbon
tanks. The medical director and the chief technician should to be able
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by Reference 42 CFR 494.40 (a)

5.2.5 Carbon adsorption: lodine #900/replacement
Refer to RD62:2001, 4.3.9 Carbon adsorption media:
Exhausted carbon adsorption media shall be discarded
and replaced with new media according to a replacement
schedule determined by regular monitoring.

5.2.5 Carbon adsorption

When granular activated carbon is used as the media, it
shall have a minimum iodine number of 900. Other
forms of carbon should not be used unless there is
performance data to demonstrate that each adsorption
bed has the capacity to reduce the chloramine
concentration in the feed water to less than 0.1 mg/L

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
to discuss the rationale for use of supplemental strategies. Facility
records must document the systems in place protect patients from
exposure to chlorine and chloramine and are monitored according to
the manufacturer’s direction.
V193 ANSI/AAMI RD52:2004 Requirements as Adopted Additional Guidance:
by Reference 42 CFR 494.40 (a) Carbon beds may be plumbed in 2 ways: with the tanks/beds
5.2.5 Carbon adsorption: banks of tanks: connected consecutively, so that all of the water flows through both
Carbon beds are sometimes arranged as series-connected | tanks/beds; or in “parallel” so that approximately half of the water
pairs of beds so that they need not be overly large. The flows through each set of tanks/beds. In the case of the latter, each
beds within each pair are of equal size and water flows tank/bed can be of smaller size, as several smaller tanks would be in
through them are parallel. In this situation, each pair of use to provide the required empty bed contact time (EBCT). For
beds should have a minimum empty bed contact time of | parallel-connected tanks/beds, there must be sample ports, as
5 minutes at the maximum flow rate through the bed. addressed at V192, for each set of tanks/banks, as testing of one set of
When series connected pairs of beds are used, the piping | tanks/beds is irrelevant to the function of the other set of tanks/beds.
should be designed to minimize differences in the
resistance to flow from inlet and outlet between each
parallel series of beds to ensure that an equal volume of
water flows through all beds
V194 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD62:2001

4.3.9 Carbon adsorption media

For example, when testing between the beds shows that the first bed is
exhausted, the second bed should be moved into the first position, the
second bed replaced with a new bed, and the exhausted bed discarded.

When other forms of carbon are used, the manufacturer shall provide
performance data to demonstrate that each adsorption bed has the
capacity to reduce the chloramine concentration in the feed water to
less than <0.1 mg/L. when operating at the maximum anticipated flow
rate for the maximum time interval between scheduled testing of the
product water for chloramines.

ANSI/AAMI RD52
5.2.5 Carbon adsorption
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when operating at the maximum anticipated flow rate for
the maximum time interval between scheduled testing of
the product water for chloramines.

Regenerated carbon shall not be used for hemodialysis
applications.

Some granular activated carbon contains aluminum, which can elute
from the carbon and add to the burden of aluminum to be removed by
reverse osmosis or ion exchange. The use of acid-washed carbon
minimizes this source of aluminum in the water.

Additional Guidance:

Facilities using an exchange tank system should determine a schedule
of replacement of the exhausted carbon absorption media based on
their experience of use of these tanks to prevent interruption of patient
services. The date of exchange of tanks should be documented on the
tank and in the appropriate log. Facilities using back-washable carbon
systems should determine a schedule for the back-washing of the
tanks, and documentation of the function of that system. Back-
washing does NOT regenerate the carbon; it rearranges the carbon in
the tank, exposing sites that have not yet been used to adsorb chlorine
or chloramine. Back-washable systems do exhaust; the responsible
staff member should be able to describe how they will replace the
carbon when indicated. A “schedule” could refer to “every X months”
rather than a specific date or month, and should be based on past
experience at the facility. Carbon in the tanks can be removed and
replaced (“rebedding”) on site when the tanks are off line.

Granulated activated carbon (GAC) with a minimum iodine number
of 900 must be specified when replacement carbon is ordered. Acid-
washed carbon is recommended, as it will protect the RO from
exposure to excess aluminum, but is not required as the RO would
still protect the patient.

V195

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

5.2.5 Carbon adsorption: 10 min EBCT

Refer to RD62:2001, 4.3.9 Carbon adsorption media:
When granulated activated carbon is used as the
adsorption medium... each adsorption bed shall have an

Additional Guidance:

The empty bed contact time (EBCT) of the granulated activated
carbon (GAC) system should be periodically calculated for the
maximum water flow through the carbon tanks. Water flows may
vary, altering the need for more or less GAC to achieve the 10
minutes total EBCT. If additional patient treatments or shifts are
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by Reference 42 CFR 494.40 (a)

6.2.5 Carbon adsorption: monitoring, testing freq
Testing for free chlorine, chloramine, or total chlorine
should be performed at the beginning of each treatment
day prior to patients initiating treatment and again prior
to the beginning of each patient shift. If there are no set
patient shifts, testing should be performed approximately
every 4 hours.

Results of monitoring of free chlorine, chloramine, or
total chlorine should be recorded in a log sheet.

Testing for free chlorine, chloramine, or total chlorine
can be accomplished using the N.N-diethyl-p-phenylene-
diamine (DPD) based test kits or dip-and-read test strips.
On-line monitors can be used to measure chloramine
concentrations. Whichever test system is used, it must
have sufficient sensitivity and specificity to resolve the
maximum levels described in [AAMI] 4.1.1 (Table 1)
[which is a maximum level of 0.1 mg/L].

Samples should be drawn when the system has been
operating for at least 15 minutes. The analysis should be
performed on-site, since chloramine levels will decrease
if the sample is not assayed promptly.

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
[empty bed contact time] EBCT of at least 5 minutes at added, the resultant greater water demand should cause the medical
the maximum product water flow rate (a total EBCT of director and technical staff to consider the need to add additional
at least 10 minutes). carbon in order to maintain the minimum EBCT. “Each adsorption
bed” refers to the primary tank or tanks as one adsorption bed and the
secondary tank or tanks as another adsorption bed.
V196 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004

5.2.5 Carbon adsorption

In addition to removing free chlorine and chloramine, carbon also
adsorbs a wide variety of other substances, including both naturally
occurring and synthetic organic compounds. The capacity of carbon to
remove free chlorine and chloramine may be reduced when other
substances “mask” reactive sites on the carbon media. In addition, the
efficiency of free chlorine and chloramine removal is reduced as pH
increases or as temperature decreases. The net effect of those variables
is that the finite capacity of carbon beds to remove free chlorine and
chloramine cannot be predicted with any certainty. Therefore, their
performance needs to be monitored frequently.

6.2.5 Carbon adsorption

Carbon adsorption performance is monitored by measuring free
chlorine and/or chloramine concentrations in the water exiting the first
carbon bed of a series-connected pair. It should be noted that sampling
for total chlorine (the sum of free chlorine and chloramine), allowing
a maximum level of <0.1 mg/L of total chlorine, is often simpler than
analyzing for free chlorine and chloramine separately.

More frequent monitoring may be appropriate during temporary
operation with a single carbon bed, which can occur following
breakthrough of the first bed. In such instances, testing is performed
on water exiting the second carbon bed in a series-connected pair. The
decision to increase the frequency of monitoring should be based on
the past performance of the system and on whether changes in feed
water quality have occurred.
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AAMI Rationale for the Development and Provision of This
Recommended Practice

A.6 Monitoring

A.6.2.5 Carbon adsorption

Intensive monitoring of carbon adsorption beds is recommended
because of the long history of adverse events related to chloramine
contamination of dialysate. Chloramine concentrations in municipal
water may change from day to day and the capacity of carbon
adsorption beds to remove chloramine can vary with the pH and
temperature of the water, the nature of the chloramine compounds
present, and the presence of other substances in the water. The
dependence of chloramine removal on multiple factors makes the
performance of carbon adsorption beds unpredictable. Patient safety
can only be ensured by intensively monitoring the performance of the
carbon adsorption bed. Configuring carbon adsorption beds in series
and sampling from a port located between the two beds provides one
margin of protection against chloramine breakthrough. When
chloramine is first detected in the effluent from the first adsorption
bed, essentially the full capacity of the second bed remains available
for chloramine removal. This reserve capacity allows the user to
conveniently replace the exhausted bed without risk to patients. The
exhausted bed is discarded, the second bed is moved into the first
position, and a new bed is placed in the second position. A new bed of
virgin carbon shall be used for replacement. Carbon cannot be
regenerated in a dialysis facility, and the use of regenerated carbon is
prohibited by ANSI/AAMI RD62:2001 (see 2.3 in that AAMI
document). Backwashing of carbon beds does not regenerate the
carbon, although it may allow more efficient use of the bed’s capacity
by removing channels that can form in the bed during routine
operation.

AAMI Rationale for the Development and Provision of This
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Recommended Practice

A.6.2.5 Carbon adsorption

The recommendation that the water purification system should operate
for at least 15 minutes before samples are drawn is to guard against
inadvertently sampling water that has been in the bed for an extended
period.

Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4
include: For carbon adsorption beds, monitor the product water levels
of free chlorine and/or total chlorine between the beds prior to
beginning each patient shift. Expected result is <0.1 mg/L of total
chlorine.

Additional Guidance:
For parallel connected tanks/beds, testing must be done for each set of
tanks/beds each time testing is performed.

Test strips with color comparison charts that indicate a low level
reading of zero and a first “number” of 0.5 are not sufficiently
sensitive to detect levels as low as 0.1 and must not be used for testing
of product water for safe levels of chlorine/chloramine. An indication
of “0” on the comparison charts does not suffice to demonstrate the
strips are sensitive to “0.” Consult the manufacturer’s guidance or
contact the manufacturer if there is any question regarding the
sensitivity of specific test strips. In choosing whether to use
“quantitative” or “qualitative test methodology, it is important to
recognize that the determination of low levels of chlorine (i.e., <0.1
ppm) requires the use of the quantitative method.

If an on-line chlorine/chloramines monitor is in use which
incorporates an automated alarm, particular testing times are not
required. Facility policy and practice must follow manufacturer’s
guidance regarding any required comparison testing and calibration of
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the monitor.
The ability to discern colors is an essential job function for persons
responsible for reading colormetric tests. Depending on the test
method used, staff assigned this responsibility must be capable of
distinguishing between different shades of pink and other colors or a
digital meter must be used.
For deficient practices with exceeding the acceptable level of chlorine
or chloramine refer to V 270-273 of this section.
V197 ANSI/AAMI RD52:2004 Requirements as Adopted AAMI Rationale for the Development and Provision of This
by Reference 42 CFR 494.40 (a) Recommended Practice
5.2.5 Carbon adsorption: action if first test positive A.5.2.5 Carbon adsorption
When samples from the first sampling port are positive The AAMI RDD Committee recognized that it might not be practical
for chlorine or chloramine, operation may be continued to rotate the bed positions in installations that use large, backwashable
for a short time (up to 72 hours) until a replacement bed | carbon beds. However, there was concern that the capacity of the
is installed, provided that samples from the second second bed might decrease unpredictably and no longer provide
sampling port remain negative. The replacement bed adequate backup if there was breakthrough of the first bed. For this
should be placed in the second position, and the existing | reason, the AAMI RDD Committee recommended replacing both
second bed should be moved to the first position to beds if bed rotation was not possible.
replace the exhausted bed. If it is not possible to rotate
the position of the beds, both beds should be replaced. Additional Guidance:
When facilities operate with one exhausted carbon bed for up to 72
hours, the log of testing should include the actual times testing was
done rather than indicating “Ist, 2nd, or 3rd” shift.
V198 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004 Requirements as Adopted by Reference
by Reference 42 CFR 494.40 (a) 42 CFR 494.40 (a)
5.2.6 Chemical injection systems 5.2.5 Carbon adsorption:
Chemical injection systems consist of a reservoir that In some circumstances, carbon adsorption may not adequately remove
contains the chemical to be injected, a metering pump, chloramines from water. High pH of feed water, the occurrence of N-
and a mixing chamber located in the main water line. chloramines, and the use of orthophosphate or polyphosphate for
Chemical injection systems also include some means of | corrosion control have been associated with a decrease in the removal
regulating the metering pump to control the addition of a | of chloramines by carbon adsorption. In those situations, carbon
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chemical. This system should be designed to tightly
control the addition of the chemical. The control system
should ensure that a chemical is added only when water
is flowing through the pretreatment cascade and that it is
added in fixed proportion to the water flow or based on
some continuously monitored parameter, such as pH,
using an automated control system. If an automated
control system is used to inject the chemical, the
controlling parameter should be independently
monitored. There should also be a means of verifying
that the concentrations of any residuals arising from the
chemical added to the water are reduced to a safe level
before the water reaches its point of use.

When acid is added to adjust pH, a mineral acid should
be used.

6.2.6 Chemical injection systems

Systems for chemical injection should be monitored
according to the manufacturer’s instructions. If a facility
designs its own system, procedures should be developed
to ensure proper preparation of the chemical, adequate
mixing of the injected chemical with the water flowing
through the pretreatment cascade, and reduction to a safe
level of the concentration of any chemical residuals
before the point of water use. The facility should also
verify that the injected chemical does not degrade the
performance of downstream devices, including the
primary purification process. The adequacy of these
procedures must be verified using an independent
laboratory. Verification can be accomplished by testing
samples from the chemical reservoir and the water line
after the point of injection for at least three batches of

adsorption may need to be supplemented with other methods of
chloramine removal.

5.2.6 Chemical injection systems

Chemical injection systems may be used in the pretreatment section of
a water purification system to supplement the physical purification
processes described in the previous clauses. Applications of chemical
injection include the addition of sodium metabisulfite to remove
chloramines and the addition of acid to adjust pH.

Organic acids may act as a nutrient and allow bacteria to proliferate.

AAMI Rationale for the Development and Provision of This
Recommended Practice

A.5.2.6 Chemical injection systems

The AAMI RDD Committee expressed reservations about the addition
of chemicals to the water. However, it recognized that the addition of
chemicals may be necessary in some circumstances if a facility is to
meet the maximum contaminant levels set forth in AAMI 4.1.1. For
example, if the municipal water contains high levels of N-chloramines
or chloramine in the presence of orthophosphate or polyphosphate,
injection of sodium metabisulfite may be one of the few options
available for chloramine removal.

If chemical injection is used in the pretreatment cascade, users should
ensure that the addition of the chemical does not interfere with the
operation of subsequent purification processes, including the primary
purification process. For example, the performance of thin-film
composite reverse osmosis membranes may be affected by the pH of
the feed water. At pH levels below 7, the rejection of fluoride may be
substantially reduced, compared to its rejection at a pH of 8.

Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4
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chemical.

When the chemical to be injected is prepared at a facility
from powder or by dilution of a liquid concentrate, the
chemical injection reservoir must be labeled with the
name of the chemical and its concentration, the date the
solution was prepared, and the name of the person who
mixed the solution.

Each batch of chemical should be tested for correct
formulation before use. A batch of chemical must not be
used or transferred to the injection system reservoir until
all tests are completed. The test results—and verification
that they meet all applicable criteria—should be recorded
and signed by the individual performing the tests.

Protective clothing and an appropriate environment,

including ventilation adequate to meet applicable OSHA
environmental exposure limits, should be provided when
chemicals for injection are prepared in a dialysis facility.

include: For chemical injection systems, monitor the level of chemical
in the reservoir, injector function, and value of the controlling
parameter (pH) daily. Results should show that chemical level in the
reservoir greater than or equal to the facility set value, and the
controlling parameter in range of the facility set values.

Additional Guidance:

There are other chemicals that may be injected to address problems
with excessive chlorination or pH levels. If chemical injection is in
use, facility policy must address this, and reflect the manufacturer’s
direction in the use of any system. If the acid is being used to lower
pH, a monitor including an audible alarm in the treatment area is
needed. If a flocculant is being injected to address excessive organic
matter, an alarm will not be needed.

If the facility has designed its own system, the medical director should
be cognizant of the risks and benefits of the system and is expected to
have participated in the decision to install it. Verification of the
function and the safety of a self-designed chemical injection system
must be completed prior to placing the system online during an active
patient treatment time.

Labels must be updated at least every time solution for use in the
system is prepared.

The requirement for “testing of each batch” could be met by the use of
a test specified by the manufacturer of the chemical or the injection
device, such as pH or conductivity. “Verification that the test results
meet all applicable criteria” means the person doing the test compares
the test result with the expected result to ensure the test result is

within the expected range(s). If the test result does not match the
expected range, that batch of chemical must not be used. Policy
should direct the next steps: mixing another batch and retesting and
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notifying supervisory staff for direction would be options.

Staff must follow manufacturer’s guidance (found in Material Safety
Data Sheets [MSDS]) for protective gear and ventilation necessary for
preparation of chemicals for injection.

Chemical injection systems are not required in every facility: the
source water should determine the water treatment components
needed. If chemical injection is in use, the facility must follow these
requirements.

V199

ANSI/AAMI RD52:2004 Requirements as Adopted
by Reference 42 CFR 494.40 (a)

5.2.7 Reverse 0smosis: meets
AAMI/monitored/recorded on log

Refer to RD62:2001, 4.3.7 Reverse osmosis: When used
to prepare water for hemodialysis applications, either
alone or as the last stage in a purification cascade,
reverse osmosis systems shall be shown to be capable, at
installation, of meeting the requirements of Table 1,
when tested with the typical feed water of the user, in
accordance with the methods of [AAMI] 5.2.2.

5.2.7 Reverse osmosis

Users should carefully follow the manufacturer’s
instructions for feed water treatment and monitoring to
ensure that the RO is operated within its design
parameters.

6.2.7 Reverse osmosis

All results of measurements of RO performance should
be recorded daily in an operating log that permits
trending and historical review.

ANSI/AAMI RD52:2004

5.2.7 Reverse osmosis

Reverse osmosis (RO) systems have become widely used in
hemodialysis water purification systems, largely because these
devices remove dissolved inorganic solutes as well as bacteria and
bacterial endotoxins.

The RO membrane separation process components are a
semipermeable membrane, typically in a spiral-wound configuration,
a pump, and various flow and pressure controls to direct the flow of
water through the system. In operation, feed water is pressurized by
the RO pump and is then directed along the surface of the
semipermeable membrane. A portion of the water is forced through
the membrane, a process that removes inorganic salts, bacteria, and
bacterial endotoxins. The remainder of the water continues along the
membrane surface and is directed to drain. Water passing through the
membrane is referred to as “product water” or “permeate.” The water
that flows along the membrane surface and to the drain is known as
“reject water” or “concentrate.” This flow configuration, known as
“cross-flow filtration,” prevents a progressive build-up of materials on
the membrane surface that would eventually lead to fouling and
membrane failure. In some reverse osmosis systems, a portion of the
reject water stream is recycled to the feed water stream. This recycling
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allows higher velocities across the membrane surface, which may help
reduce membrane fouling, as well as allowing higher overall use of
water. RO systems usually operate in a single-stage configuration.
However, if a higher level of purification is required, a two-stage RO
can be used. In a two-stage RO, the product water from the first stage
acts as the feed water for the second stage.
Depending on membrane configuration and materials of construction,
RO systems are sensitive to various feed water conditions that may
lead to diminished performance or premature failure.
Additional Guidance:
DFU = directions for use.
The facility should have documentation of the RO manufacturer’s
DFU of feed water and monitoring, and facility procedures must
reflect them. The RO parameters must be recorded and monitored
each day the facility is operating. The medical director, nurse manager
and chief technician must be able to describe how trends in the RO
function are monitored to detect problems.
V200 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004
by Reference 42 CFR 494.40 (a) 5.2.7 Reverse 0smosis
5.2.7 Reverse osmosis: alarm/prevent use of unsafe RO systems should be fitted with a variety of sensors to monitor the
water system’s performance. Conductivity or total dissolved solids (TDS)
Refer to RD62:2001, 4.3.7 Reverse osmosis: Reverse sensors in the feed water and product water streams are used to
osmosis devices shall be equipped with on-line monitors | monitor the membrane’s ability to remove dissolved inorganic solutes.
that allow determination of rejection rates and product Flow meters, usually in the product water and reject water streams,
water conductivity. The product water conductivity are used to monitor the output of the RO system. RO systems are also
monitor should activate audible and visual alarms when | fitted with gauges to monitor the pressure at various points in the
the product water conductivity exceeds the preset alarm | system. Although not indicative of treated water quality, monitoring
limit. The audible alarm must be audible in the patient flow rates and pressures can help ensure that the system is operating
care area when reverse osmosis is the last chemical within the manufacturer’s specifications and thus will help ensure RO
purification process in the water treatment system. reliability.
Monitors that measure resistivity or TDS may be used in
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place of conductivity monitors.

6.2.7 Reverse 0smosis:

Reverse osmosis systems should be monitored daily
using continuous-reading monitors that measure product
water conductivity (or total dissolved solids (TDS)).

5.2.7 Reverse osmosis:

Refer to RD62:2001, 4.3.7 Reverse osmosis: When a
reverse osmosis system is the last chemical purification
process in the water treatment system, it [should] include
a means to prevent patient exposure to unsafe product
water, such as diversion of the product water to drain, in
the event of a product water conductivity or rejection
alarm.

6.2.7 Reverse osmosis

Other parameters that must be measured daily include product and
reject stream flow rates and various internal pressures to the extent
permitted by RO instrumentation. Although these parameters are not
directly indicative of treated water quality, monitoring them can help
ensure that the system is operating within the manufacturer’s
specifications and thus will aid in maintaining the performance of the
RO membranes.

The measurements can be used to calculate rejection of solutes by the
RO membrane and provide a measure of equipment performance.
Percent rejection is calculated using the following formula:

Rejection (%) = Feed water conductivity-permeate conductivity x 100
Feed water conductivity

Newer RO systems may have a direct reading for percent rejection.

Flow rates can be used to calculate the percent recovery of the RO
using the following formula:

Recovery (%) = Permeate water flow rate x 100
Permeate water flow rate + Reject water flow rate

NOTE—The percent recovery is also known as the “water conversion
factor.” The terms are equivalent if none of the reject water stream is
recycled to the feed water stream (see AAMI 5.2.7). If some of the
reject water stream is recycled, the equation given above provides a
measure of overall water utilization by the reverse osmosis system,
rather than the recovery of water during a single pass through the
membrane module.

Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4
include: For reverse osmosis, 1) Monitor the product water
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conductivity, total dissolved solids (TDS), or resistivity and calculated
rejection rate according to the manufacturer’s recommendations
(continuous monitors) with a result showing a rejection rate greater
than or equal to the facility set parameter percentage; 2) Monitor the
product and reject flow rates, and calculated recovery daily
(continuous monitors), with a result showing product water flow rate
greater than a facility set number of gpm; and recovery rate in the
facility set % range.

Additional Guidance:

All manufacturers do not incorporate a preset limit which would
activate an audible alarm when the quality of the product water
diminishes, but all do offer a process for the user to follow in
determining a limit to set. The medical director and the chief
technician should be able to discuss how the set point was determined.
The response should address the requirement that product water meet
these requirements for chemical contaminates. Different criteria
would apply if the RO is followed by DI polishing.

The conductivity or TDS of the product water is an important
monitoring parameter. There may be a lower percent rejection in areas
where the feed water is fairly pure (e.g., has a low TDS).

The determination of rejection rates may require staff to calculate this
from data displayed. If the RO does not display rejection rates, expect
any staff member assigned responsibility for monitoring the water
treatment system to be able to calculate the percent rejection. Normal
ranges should be known to the operator.

In the absence of an automatic divert to drain valve for the RO,
facility staff must demonstrate knowledge of the requirement to
manually stop water flow to the dialysis machines and other dialysis
related equipment (e.g., concentrate mixing stations, reprocessing
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by Reference 42 CFR 494.40 (a)

5.2.8 Deionization: continuous monitor
resistivity/logged 2 X day

Refer to RD62:2001, 4.3.6 Deionization: Deionization
systems, when used to prepare water for hemodialysis
applications, shall be monitored continuously to produce
water of one megohm/cm or greater specific resistivity
(or conductivity of one microsiemen/cm or less) at 25°C.

6.2.8 Deionization

Deionizers shall be monitored continuously using
resistivity monitors that compensate for temperature and
are equipped with audible and visual alarms. Resistivity
monitors shall have a minimum sensitivity of 1.0
megohm-cm. Patients shall not be dialyzed on deionized
water with resistivity less than 1.0 megohm-cm
measured at the output of the deionizer

Resistivity monitor readings should be recorded on a log
sheet twice each treatment day.

TAG REGULATION INTERPRETIVE GUIDANCE
NUMBER
equipment) should the water quality alarm sound.

V201 ANSI/AAMI RD52:2004 Requirements as Adopted Additional Guidance:

by Reference 42 CFR 494.40 (a) If your state has more stringent requirements, those must be followed

6.2.7 Reverse osmosis: Chemical analysis: frequency for this requirement to be met.

Chemical analysis for the contaminants listed in 4.1.1

(Table 1) should be done when the RO system is

installed, when membranes are replaced, and at not less

than annual intervals thereafter to ensure that the limits

specified in 4.1.1 are met (see Table 1). Chemical

analyses should be done when seasonal variations in

source water suggest worsening quality or when rejection

rates fall below 90 %.
V202 ANSI/AAMI RD52:2004 Requirements as Adopted ANSI/AAMI RD52:2004

5.2.8 Deionization

Deionization (DI) is an ion exchange process that removes both
anions (negatively charged ions) and cations (positively charged ions)
from water. During the exchange process, hydroxyl ions replace other
feed water anions, and hydrogen ions replace other feed water cations;
the hydroxyl and hydrogen ions then combine to form pure water.

Water treated by DI may be very high quality with regard to the
absence of ionized contaminants, but the process does not remove
nonionized substances, including bacteria and bacterial endotoxins. DI
systems may contain anion and cation resin in separate vessels, known
as “dual-bed systems,” or may have both resin types mixed together in
a single vessel, known as “mixed-bed” or “unibed systems.”

Rationale for the Development and Provision of this
Recommended Practice

A.5.2.8 Deionization

Deionizers are an effective means of removing ionic contaminants
from water. However, they do not remove nonionic species (such as
bacteria), and they may contribute bacterial contaminants to the water
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rather than remove them. The inability of deionizers to remove
nonionic contaminants may limit aluminum removal by deionization.
Deionizers have a finite capacity for contaminant removal. Once the
deionizer is depleted of hydrogen and hydroxyl ions, the next least
avidly bound ions will be displaced by more avidly bound ions. For
example, once the hydroxyl ions are depleted, anionic contaminants in
the water will displace fluoride ions from the anion exchange resin.
This phenomenon has led to high levels of fluoride in the product
water, with subsequent patient injury and death. For the above
reasons, use of deionization as the primary means of purification is
strongly discouraged. Deionization may be used to polish product
water from a reverse osmosis system or may be used as a standby if
the reverse osmosis system fails.

Deionizers offer a large surface area for bacterial proliferation and
deionizers generally contribute to the bioburden in the water. The
tendency for deionizers to contribute bacterial contaminants to the
water is greater when deionizers are kept as a backup for a reverse
osmosis system, particularly if there is no flow through the deionizers.
Some facilities counter this tendency by connecting the deionizers in
parallel to the main water line and by maintaining a low flow through
them. An alternative approach is to contract with a local vendor to
provide backup deionizers on demand.

Suggested monitoring guidelines from ANSI/AAMI RD52, Table 4
include: For deionizers, product water resistivity must be continuously
monitored, with a result of resistivity >1 megohm-cm.

Additional Guidance:

If DI tanks are available for back-up use, the facility must take action
to counter the tendency of DI to contribute bacterial contaminants to
the water. This may be accomplished by either storing the tanks dry,
placing the tanks on line post-RO so that there is a low flow of water
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through them, or flushing the DI tanks daily. DI tanks should not be
stored “wet,” i.e., filled with stagnant water.

Exhausted DI tanks (<1.0 megohm-cm) present a serious risk to
patients, and use of exhausted DI tanks have resulted in deaths. If the
water system uses DI as primary purification or as a polish, the system
must be closely monitored by knowledgeable staff. Pure water has a
resistivity of 18.3 megohms. Documentation of a reading greater than
18.3 megohms would indicate some error. Exhausted DI tanks must
be returned to the vendor for recharging. The date of exchange should
be posted on the tank(s) and recorded in a log.

Deionization is not required in every facility: the source water should
determine the water treatment components needed. If deionization 