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T4~ Technical Information Report (TIR) includes common test methods used to monitor hemodialysis

vate. treatment systems and product water. The TIR identifies numerous contaminants of interest in
th. care of ESRD patients or that could impact the safe and effective operations of water purifications
vstems used in the care or treatment of ESRD patients; provides the maximum allowable levels and
action levels from various standards (AAMI/ISO) and other references as applicable; describes
symptoms that hemodialysis patients might experience with exposure to the contaminant; describes
effects of the contaminant on hemodialysis equipment and water treatment systems; lists common
test methodologies used for analysis/detection of the contaminant at the laboratory and clinic level;
notes test interferences that can be associated with a specific test method.
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AAMI Technical Information Report

A technical information report (TIR) is a publication of the Association for the Advancement of Medical Instrumentation
(AAMI) Standards Board that addresses a particular aspect of medical technology.

Although the material presented in a TIR may need further evaluation by experts, releasing the information is valuable
because the industry and the professions have an immediate need for it.

A TIR differs markedly from a standard or recommended practice, and readers should understand the differences
between these documents.

Standards and recommended practices are subject to a formal process of committee approval, public revie . and
resolution of all comments. This process of consensus is supervised by the AAMI Standards Board and, in thc cas» of
American National Standards, by the American National Standards Institute.

A TIR is not subject to the same formal approval process as a standard. However, a TIR is approveo ‘ar di.*#)ution by
a technical committee and the AAMI Standards Board.

Another difference is that, although both standards and TIRs are periodically reviewed, a stan~ara must be acted on—
reaffirmed, revised, or withdrawn—and the action formally approved usually every five years « ut at ic ast every 10 years.
A TIR must be acted on and the action formally approved usually every three years.

A TIR may be developed because it is more responsive to underlying safety or per.>'mai e issues than a standard or
recommended practice, or because achieving consensus is extremely difficult or ur.."«cly. Unlike a standard, a TIR
permits the inclusion of differing viewpoints on technical issues.

CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any Zi.ie. L 2cause it addresses a rapidly evolving
field or technology, readers are cautioned to ensure that they have aiso cu nsid :red information that may be more recent
than this document.

All standards, recommended practices, technical informaticn repc.ts, and other types of technical documents
developed by AAMI are voluntary, and their application is solely wit'iin the discretion and professional judgment of the
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies or
procurement authorities, in which case the adopting age ¢y i» responsible for enforcement of its rules and regulations.

Comments on this technical information report arc inviteu and should be sent to AAMI, Attn: Standards Department,
901 N. Glebe Road, Suite 300, Arlington, VA 222! 3.
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Foreword

This technical information report (TIR) was developed by the AAMI Renal Disease and Detoxification Committee. The
objective is to provide dialysis practitioners with additional information and background related to recommendations
made in ANSI/AAMI/ISO and ANSI/AAMI standards, in particular, the contaminants in water, the test methodologies
available and suitable for testing to the requirements of these standards to keep dialysis patients safe. Some of the
methods are complex, requiring sophisticated instrumentation and these are noted as laboratory test methods to
distinguish them from those that can be done at the clinic level. Maximum allowable levels as well as action levels
where applicable are provided and the source of the limits noted. The limits are often based on those specified 7~r
drinking water with a safety margin to allow for the larger exposure volume of this water to hemodialysis | atients.
Agents that can interfere with the accuracy and validity of a given type of test method are noted where reic:van.. Any
adverse effects of a contaminant on components of the water treatment or hemodialysis delivery systems <2 aso
covered. Emphasis is placed upon known toxicities to hemodialysis patients, but other contaminanrts that n 2y affect
the dialysis treatment are also provided.

The following verbal forms are used within AAMI documents to distinguish requirements from oth r types of provisions
in the document:

— “shall” and “shall not” are used to express requirements;

— “should” and “should not” are used to express recommendations;

— “may” and “may not” are used to express permission;

— “can” and “cannot” are used as statements of possivility ar ce pability;
—  “might” and “might not” are used to express possibii’v;

— “must’ is used for external constraints or oblig.‘i~is defined outside the document; “must” is not an
alternative for “shall.”

Suggestions for improving this technical information 122t are invited. Comments and suggested revisions should be
sent to Standards, AAMI, 901 N. Glebe Road, Sc*e 279, Arlington, VA 22203 or standards@aami.org.

NOTE This foreword does not contein?roﬁons of the AAMI TIR58, Water testing methodologies (AAMI
TIR58:2021), but it does provide importan. information about the development and intended use of the document.

vi © 2021 Association for the Advancement of Medical Instrumentation m AAMI TIR58:2021
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Introduction

While the ANSI/AAMI/ISO Standard 23500-3:2019 [8] specifies the maximum allowable levels of chemical
contaminants acceptable in water used for hemodialysis and the recommended frequency of testing, it does not
necessarily provide all the information that would be useful to the hemodialysis clinic personnel regarding water testing.
This technical information report (TIR) provides maximum allowable levels, notes clinical symptoms in dialysis patients
exposed to the various contaminants, provides toxic levels where available and applicable, and lists the updated test
methods and any interfering substances that can result in inaccurate analysis. In addition, while ANSI/AAMI/ISO 23500-
3:2019 [8] provides a list of acceptable tests, these have often been replaced by more up-to-date methods and
techniques that are now commonly used by the testing labs providing such analyses to the hemodialysis communiy,

Given that the typical hemodialysis clinic personnel may not be skilled in or have the necessary knowledge oi *he test
methods, this updated list will ensure that the hemodialysis clinic personnel can assess whether the testing ich is 'sing
the appropriate testing methodologies. Historically, the AAMI Renal Disease and Detoxification Commil.xe 1.as
recommended certain acceptable levels based on known toxicities and/or the Environmental Protection Age: <y (=PA)
Drinking Water requirements, adding a safety margin based on the increased exposure volume 1> a . emdialysis
patient during treatment. The committee has not evaluated methods for sensitivity and accuracy. Thus, “here Is a need,
and a TIR is the appropriate vehicle to inform/educate the hemodialysis community regarding the nuances of testing
for contaminants in water and what levels are known or suspected to be hazardous to the hemod. alysis patient.

NOTE  The Centers for Medicare and Medicaid Services (CMS) currently references ANSI/AAMI RD<?. Dialy. ate for Hemodialysis
[10] and ANSI/AAMI RD62, Water Treatment Equipment for Hemodialysis Applications [11], in theii Conc ‘ions .or Coverage. These
American National Standards have been superseded by ANSI/AAMI/ISO 23500-1, Guidar-~ fo. tke preparation and quality
management of fluids for hemodialysis and related therapies [3] [4] [5] [6]; ANSI/AAMI/ISO »2500-. Water treatment equipment for
hemodialysis applications and related therapies [7]; ANSI/AAMI/ISO 23500-3, Water for hemou =lv<.s and related therapies [8]; and
ANSI/AAMI/ISO 23500-5, Quality of dialysis fluid for hemodialysis and related therapies 9].

© 2021 Association for the Advancement of Medical Instrumentation m AAMI TIR58:2021 vii
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AAMI Technical Information Report AAMI/TIR58:2021

Water testing methodologies

1 Scope

This Technical Information Report (TIR) identifies common contaminants as well as the test methods commonly used
to monitor contaminants in a hemodialysis water treatment system and product water. The TIR will: 1) identify each
contaminant with its chemical symbol, as applicable; 2) list maximum allowable levels and action levels as applicable
as found in AAMI/ISO Standards and other pertinent references; 3) identify symptoms in hemodialysis patients
associated with exposure to a given contaminant; 4) describe adverse effects of a contaminant on hemodialysis
equipment and the water treatment system; and 5) identify test(s) used to detect the contaminants while describing the
pros and cons of each method, e.g. interference elements.

This TIR does not supersede Standard Methods for the Examination of Water and Wastewater, but rather provides
common test methods used within the dialysis industry. The reader is advised to reference The Food and Drug
Administration (FDA) approval as appropriate or for those tests that The Centers for Medicare and Medicaid Services
(CMS) requires FDA approved methods (i.e., bacteria and endotoxin testing). This document excludes sampling
recommendations. Check the manufacturer’s instructions for use, test kit or test method instructions, AAMI and/or
International Organization for Standardization (ISO) documents, CMS regulations as applicable for sampling guidance.

Applicability and use

This TIR contains information intended to assist end users in making informed decisions regarding which test
methodologies are useful to test for the presence of specific contaminants commonly found in water in settings where
hemodialysis is delivered, allowable limits and action levels and substances that can interfere with accurate test results.

Disclaimer: Users of any selected test methodology must understand the level of sensitivity, precision, and accuracy
and how the test results will correlate to the selected action level/maximum allowable limits.

2 Normative references

There are no normative references for this report.

3 Terms and definitions
For the purposes of this AAMI TIR, the following acronyms and definitions apply.

3.1
accuracy
closeness of agreement between a measured quantity value and a true quantity value of a measurement

Note 1 to entry: A measurement is said to be more exact when it has a smaller measurement error [bias].

3.2

acid

chemical substance having a pH of less than 7 that neutralizes alkalis, dissolves some metals, and turns litmus red;
typically, a corrosive or sour-tasting liquid of this kind
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