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Foreword


ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.


International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.


The main task of technical committees is to prepare International Standards. Draft International 
Standards adopted by the technical committees are circulated to the member bodies for voting. 
Publication as an International Standard requires approval by at least 75 % of the member bodies 
casting a vote.


Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.


ISO 15189 was prepared by Technical Committee ISO/TC 212, Clinical laboratory testing and in vitro 
diagnostic test systems.


This third edition cancels and replaces the second edition (ISO 15189:2007), which has been technically 
revised.


A correlation between the second and third editions of this International Standard is provided as 
Annex B. The third edition continues the alignment established in ISO/IEC 17025:2005.


This corrected version of ISO 15189:2012 includes various editorial corrections.
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Introduction


This International Standard, based upon ISO/IEC 17025 and ISO 9001, specifies requirements for 
competence and quality that are particular to medical laboratories1). It is acknowledged that a country 
could have its own specific regulations or requirements applicable to some or all its professional 
personnel and their activities and responsibilities in this domain.


Medical laboratory services are essential to patient care and therefore have to be available to meet the 
needs of all patients and the clinical personnel responsible for the care of those patients. Such services 
include arrangements for examination requests, patient preparation, patient identification, collection 
of samples, transportation, storage, processing and examination of clinical samples, together with 
subsequent  interpretation, reporting and advice, in addition to the considerations of safety and ethics 
in medical laboratory work.


Whenever allowed by national, regional or local regulations and requirements, it is desirable that medical 
laboratory services include the examination of patients in consultation cases, and that those services 
actively participate in the prevention of disease in addition to diagnosis and patient management. Each 
laboratory should also provide suitable educational and scientific opportunities for professional staff 
working with it.


While this International Standard is intended for use throughout the currently recognized disciplines 
of medical laboratory services, those working in other services and disciplines such as clinical 
physiology, medical imaging and medical physics could also find it useful and appropriate. In addition, 
bodies engaged in the recognition of the competence of medical laboratories will be able to use this 
International Standard as the basis for their activities. If a laboratory seeks accreditation, it should select 
an accrediting body which operates in accordance with ISO/IEC 17011 and which takes into account the 
particular requirements of medical laboratories.


This International Standard is not intended to be used for the purposes of certification, however a 
medical laboratory’s fulfilment of the requirements of this International Standard means the laboratory 
meets both the technical competence requirements and the management system requirements that are 
necessary for it to consistently deliver technically valid results. The management system requirements 
in Clause 4 are written in a language relevant to a medical laboratory’s operations and meet the 
principles of ISO 9001:2008, Quality management systems — Requirements, and are aligned with its 
pertinent requirements (Joint IAF-ILAC-ISO Communiqué issued in 2009).


The correlation between the clauses and subclauses of this third edition of ISO 15189 and those of 
ISO 9001:2008 and of ISO/IEC 17025:2005 is detailed in Annex A of this International Standard.


Environmental issues associated with medical laboratory activity are generally addressed throughout 
this International Standard, with specific references in 5.2.2, 5.2.6, 5.3, 5.4, 5.5.1.4 and 5.7.


1)  In other languages, these laboratories can be designated by the equivalent of the English term “clinical 
laboratories.”
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Medical laboratories — Requirements for quality and 
competence


1 Scope


This International Standard specifies requirements for quality and competence in medical laboratories.


This International Standard can be used by medical laboratories in developing their quality management 
systems and assessing their own competence. It can also be used for confirming or recognizing the 
competence of medical laboratories by laboratory customers, regulating authorities and accreditation 
bodies.


NOTE International, national or regional regulations or requirements may also apply to specific topics 
covered in this International Standard.


2 Normative references


The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.


ISO/IEC 17000, Conformity assessment — Vocabulary and general principles


ISO/IEC 17025:2005, General requirements for the competence of testing and calibration laboratories


ISO/IEC Guide 2, Standardization and related activities — General vocabulary


ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and associated 
terms (VIM)


3	 Terms	and	definitions


For the purposes of this document, the terms and definitions given in ISO/IEC 17000, ISO/IEC Guide 2 
and ISO/IEC Guide 99 and the following apply.


3.1
accreditation
procedure by which an authoritative body gives formal recognition that an organization is competent 
to carry out specific tasks


3.2
alert interval
critical interval
interval of examination results for an alert (critical) test that indicates an immediate risk to the patient 
of injury or death


Note 1 to entry: The interval may be open ended, where only a threshold is defined.


Note 2 to entry: The laboratory determines the appropriate list of alert tests for its patients and users.


3.3
automated selection and reporting of results
process by which patient examination results are sent to the laboratory information system and 
compared with laboratory-defined acceptance criteria, and in which results that fall within the defined 
criteria are automatically included in patient report formats without any additional intervention


INTERNATIONAL STANDARD ISO 15189:2012(E)
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3.4
biological reference interval
reference interval
specified interval of the distribution of values taken from a biological reference population


EXAMPLE The central 95 % biological reference interval for sodium ion concentration values in serum from 
a population of presumed healthy male and female adults is 135 mmol/l to 145 mmol/l.


Note 1 to entry: A reference interval is commonly defined as the central 95 % interval. Another size or an 
asymmetrical location of the reference interval could be more appropriate in particular cases.


Note 2 to entry: A reference interval can depend upon the type of primary samples and the examination procedure 
used.


Note 3 to entry: In some cases, only one biological reference limit is important, for example, an upper limit, x, so 
that the corresponding biological reference interval would be less than or equal to x.


Note 4 to entry: Terms such as ‘normal range’, ‘normal values’, and ‘clinical range’ are ambiguous and therefore 
discouraged.


3.5
competence
demonstrated ability to apply knowledge and skills


Note 1 to entry: The concept of competence is defined in a generic sense in this International Standard. The word 
usage can be more specific in other ISO documents.


[SOURCE: ISO 9000:2005, definition 3.1.6]


3.6
documented procedure
specified way to carry out an activity or a process that is documented, implemented and maintained


Note 1 to entry: The requirement for a documented procedure may be addressed in a single document or by more 
than one document.


Note 2 to entry: Adapted from ISO 9000:2005, definition 3.4.5.


3.7
examination
set of operations having the object of determining the value or characteristics of a property


Note 1 to entry: In some disciplines (e.g. microbiology) an examination is the total activity of a number of tests, 
observations or measurements.


Note 2 to entry: Laboratory examinations that determine a value of a property are called quantitative examinations; 
those that determine the characteristics of a property are called qualitative examinations.


Note 3 to entry: Laboratory examinations are also often called assays or tests.


3.8
interlaboratory comparison
organization, performance and evaluation of measurements or tests on the same or similar items by two 
or more laboratories in accordance with predetermined conditions


[SOURCE: ISO/IEC 17043:2010, definition 3.4]


3.9
laboratory director
person(s) with responsibility for, and authority over, a laboratory


Note 1 to entry: For the purposes of this International Standard, the person or persons referred to are designated 
collectively as laboratory director.
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Note 2 to entry: National, regional and local regulations may apply with regard to qualifications and training.


3.10
laboratory management
person(s) who direct and manage the activities of a laboratory


Note 1 to entry: The term ‘laboratory management’ is synonymous with the term ‘top management’ in 
ISO 9000:2005.


3.11
medical laboratory
clinical laboratory
laboratory for the biological, microbiological, immunological, chemical, immunohaematological, 
haematological, biophysical, cytological, pathological, genetic or other examination of materials 
derived from the human body for the purpose of providing information for the diagnosis, management, 
prevention and treatment of disease in, or assessment of the health of, human beings, and which may 
provide a consultant advisory service covering all aspects of laboratory investigation including the 
interpretation of results and advice on further appropriate investigation


Note 1 to entry: These examinations also include procedures for determining, measuring or otherwise describing 
the presence or absence of various substances or microorganisms.


3.12
nonconformity
nonfulfillment of a requirement


Note 1 to entry: Other terms frequently used include: accident, adverse event, error, event, incident, and occurrence.


[ISO 9000:2005, definition 3.6.2].


3.13
point-of-care testing
POCT
near-patient testing
testing performed near or at the site of a patient, with the result leading to possible change in the care 
of the patient


[SOURCE: ISO 22870:2006, definition 3.1]


3.14
post-examination processes
postanalytical phase
processes following the examination including review of results, retention and storage of clinical 
material, sample (and waste) disposal, and formatting, releasing, reporting and retention of examination 
results


3.15
pre-examination processes
preanalytical phase
processes that start, in chronological order, from the clinician’s request and include the examination 
request, preparation and identification of the patient, collection of the primary sample(s), and 
transportation to and within the laboratory, and end when the analytical examination begins


3.16
primary sample
specimen
discrete portion of a body fluid, breath, hair or tissue taken for examination, study or analysis of one or 
more quantities or properties assumed to apply for the whole


Note 1 to entry: The Global Harmonisation Task Force (GHTF) uses the term specimen in its harmonized guidance 
documents to mean a sample of biological origin intended for examination by a medical laboratory.
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Note 2 to entry: In some ISO and CEN documents, a specimen is defined as “a biological sample derived from the 
human body”.


Note 3 to entry: In some countries, the term “specimen” is used instead of primary sample (or a subsample 
of it), which is the sample prepared for sending to, or as received by, the laboratory and which is intended for 
examination.


3.17
process
set of interrelated or interacting activities which transform inputs into outputs


Note 1 to entry: Inputs to a process are generally outputs of other processes.


Note 2 to entry: Adapted from ISO 9000:2005, definition 3.4.1.


3.18
quality
degree to which a set of inherent characteristics fulfils requirements


Note 1 to entry: The term “quality” can be used with adjectives such as poor, good or excellent.


Note 2 to entry: “Inherent”, as opposed to “assigned”, means existing in something, especially as a permanent 
characteristic.


[SOURCE: ISO 9000:2005, definition 3.1.1]


3.19
quality indicator
measure of the degree to which a set of inherent characteristics fulfils requirements


Note 1 to entry: Measure can be expressed, for example, as % yield (% within specified requirements), % defects 
(% outside specified requirements), defects per million occasions (DPMO) or on the Six Sigma scale.


Note 2 to entry: Quality indicators can measure how well an organization meets the needs and requirements of 
users and the quality of all operational processes.


EXAMPLE If the requirement is to receive all urine samples in the laboratory uncontaminated, the number 
of contaminated urine samples received as a % of all urine samples received (the inherent characteristic of the 
process) is a measure of the quality of the process.


3.20
quality management system
management system to direct and control an organization with regard to quality


Note 1 to entry: The term “quality management system” referred to in this definition relates to general management 
activities, the provision and management of resources, the pre-examination, examination and post-examination 
processes and evaluation and continual improvement.


Note 2 to entry: Adapted from ISO 9000:2005, definition 3.2.3.


3.21
quality policy
overall intentions and direction of a laboratory related to quality as formally expressed by laboratory 
management


Note 1 to entry: Generally the quality policy is consistent with the overall policy of an organization and provides 
a framework for setting quality objectives.


Note 2 to entry: Adapted from ISO 9000:2005, definition 3.2.4
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3.22
quality objective
something sought, or aimed for, related to quality


Note 1 to entry: Quality objectives are generally based on the laboratory’s quality policy.


Note 2 to entry: Quality objectives are generally specified for relevant functions and levels in the organization.


Note 3 to entry: Adapted from ISO 9000:2005, definition 3.2.5.


3.23
referral laboratory
external laboratory to which a sample is submitted for examination


Note 1 to entry: A referral laboratory is one to which laboratory management chooses to submit a sample or sub-
sample for examination or when routine examinations cannot be carried out. This differs from a laboratory that 
may include public health, forensics, tumour registry, or a central (parent) facility to which submission of samples 
is required by structure or regulation.


3.24
sample
one or more parts taken from a primary sample


EXAMPLE A volume of serum taken from a larger volume of serum.


3.25
turnaround time
elapsed time between two specified points through pre-examination, examination and post-examination 
processes


3.26
validation
confirmation, through the provision of objective evidence, that the requirements for a specific intended 
use or application have been fulfilled


Note 1 to entry: The term “validated” is used to designate the corresponding status.


Note 2 to entry: Adapted from ISO 9000:2005, definition 3.8.5.


3.27
verification
confirmation, through provision of objective evidence, that specified requirements have been fulfilled


Note 1 to entry: The term “verified” is used to designate the corresponding status.


Note 2 to entry: Confirmation can comprise activities such as


— performing alternative calculations,


— comparing a new design specification with a similar proven design specification,


— undertaking tests and demonstrations, and


— reviewing documents prior to issue.


[SOURCE: ISO 9000:2005, definition 3.8.4]
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4 Management requirements


4.1 Organization and management responsibility


4.1.1 Organization


4.1.1.1 General


The medical laboratory (hereinafter referred to as ‘the laboratory’) shall meet the requirements of this 
International Standard when carrying out work at its permanent facilities, or in associated or mobile 
facilities.


4.1.1.2 Legal entity


The laboratory or the organization of which the laboratory is a part shall be an entity that can be held 
legally responsible for its activities.


4.1.1.3 Ethical conduct


Laboratory management shall have arrangements in place to ensure the following:


a) there is no involvement in any activities that would diminish confidence in the laboratory’s 
competence, impartiality, judgement or operational integrity;


b) management and personnel are free from any undue commercial, financial, or other pressures and 
influences that may adversely affect the quality of their work;


c) where potential conflicts in competing interests may exist, they shall be openly and appropriately 
declared;


d) there are appropriate procedures to ensure that staff treat human samples, tissues or remains 
according to relevant legal requirements;


e) confidentiality of information is maintained.


4.1.1.4 Laboratory director


The laboratory shall be directed by a person or persons with the competence and delegated responsibility 
for the services provided.


The responsibilities of the laboratory director shall include professional, scientific, consultative or 
advisory, organizational, administrative and educational matters relevant to the services offered by the 
laboratory.


The laboratory director may delegate selected duties and/or responsibilities to qualified personnel; 
however, the laboratory director shall maintain the ultimate responsibility for the overall operation 
and administration of the laboratory.


The duties and responsibilities of the laboratory director shall be documented.


The laboratory director (or the designates for delegated duties) shall have the necessary competence, 
authority and resources in order to fulfil the requirements of this International Standard.


The laboratory director (or designate/s) shall:


a) provide effective leadership of the medical laboratory service, including budget planning and 
financial management, in accordance with institutional assignment of such responsibilities;
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b) relate and function effectively with applicable accrediting and regulatory agencies, appropriate 
administrative officials, the healthcare community, and the patient population served, and providers 
of formal agreements, when required;


c) ensure that there are appropriate numbers of staff with the required education, training and 
competence to provide medical laboratory services that meet the needs and requirements of the 
users;


d) ensure the implementation of the quality policy;


e) implement a safe laboratory environment in compliance with good practice and applicable 
requirements;


f) serve as a contributing member of the medical staff for those facilities served, if applicable and 
appropriate;


g) ensure the provision of clinical advice with respect to the choice of examinations, use of the service 
and interpretation of examination results;


h) select and monitor laboratory suppliers;


i) select referral laboratories and monitor the quality of their service (see also 4.5);


j) provide professional development programmes for laboratory staff and opportunities to participate 
in scientific and other activities of professional laboratory organizations;


k) define, implement and monitor standards of performance and quality improvement of the medical 
laboratory service or services;


NOTE This may be done within the context of the various quality improvement committees of the parent 
organization, as appropriate, where applicable.


l) monitor all work performed in the laboratory to determine that clinically relevant information is 
being generated;


m) address any complaint, request or suggestion from staff and/or users of laboratory services (see 
also 4.8, 4.14.3 and 4.14.4);


n) design and implement a contingency plan to ensure that essential services are available during 
emergency situations or other conditions when laboratory services are limited or unavailable;


NOTE Contingency plans should be periodically tested.


o) plan and direct research and development, where appropriate.


4.1.2 Management responsibility


4.1.2.1 Management commitment


Laboratory management shall provide evidence of its commitment to the development and 
implementation of the quality management system and continually improve its effectiveness by:


a) communicating to laboratory personnel the importance of meeting the needs and requirements of 
users (see 4.1.2.2) as well as regulatory and accreditation requirements;


b) establishing the quality policy (see 4.1.2.3);


c) ensuring that quality objectives and planning are established (see 4.1.2.4);


d) defining responsibilities, authorities and interrelationships of all personnel (see 4.1.2.5);


e) establishing communication processes (see 4.1.2.6);
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f) appointing a quality manager, however named (see 4.1.2.7);


g) conducting management reviews (see 4.15);


h) ensuring that all personnel are competent to perform their assigned activities (see 5.1.6);


i) ensuring availability of adequate resources (see 5.1, 5.2 and 5.3) to enable the proper conduct of 
pre-examination, examination and post-examination activities (see 5.4, 5,5, and 5.7).


4.1.2.2 Needs of users


Laboratory management shall ensure that laboratory services, including appropriate advisory and 
interpretative services, meet the needs of patients and those using the laboratory services. (see also 4.4 
and 4.14.3).


4.1.2.3 Quality policy


Laboratory management shall define the intent of its quality management system in a quality policy. 
Laboratory management shall ensure that the quality policy:


a) is appropriate to the purpose of the organization;


b) includes a commitment to good professional practice, examinations that are fit for intended use, 
compliance with the requirements of this International Standard, and continual improvement of the 
quality of laboratory services;


c) provides a framework for establishing and reviewing quality objectives;


d) is communicated and understood within the organization;


e) is reviewed for continuing suitability.


4.1.2.4 Quality objectives and planning


Laboratory management shall establish quality objectives, including those needed to meet the needs 
and requirements of the users, at relevant functions and levels within the organization. The quality 
objectives shall be measurable and consistent with the quality policy.


Laboratory management shall ensure that planning of the quality management system is carried out to 
meet the requirements (see 4.2) and the quality objectives.


Laboratory management shall ensure that the integrity of the quality management system is maintained 
when changes to the quality management system are planned and implemented.


4.1.2.5 Responsibility, authority and interrelationships


Laboratory management shall ensure that responsibilities, authorities and interrelationships are 
defined, documented and communicated within the laboratory organization. This shall include the 
appointment of person(s) responsible for each laboratory function and appointment of deputies for key 
managerial and technical personnel.


NOTE It is recognized that in smaller laboratories individuals can have more than one function and that it 
could be impractical to appoint deputies for every function.


4.1.2.6 Communication


Laboratory management shall have an effective means for communicating with staff (see also 4.14.4). 
Records shall be kept of items discussed in communications and meetings.


Laboratory management shall ensure that appropriate communication processes are established 
between the laboratory and its stakeholders and that communication takes place regarding the 
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effectiveness of the laboratory’s pre-examination, examination and post-examination processes and 
quality management system.


4.1.2.7 Quality manager


Laboratory management shall appoint a quality manager who shall have, irrespective of other 
responsibilities, delegated responsibility and authority that includes:


a) ensuring that processes needed for the quality management system are established, implemented, 
and maintained;


b) reporting to laboratory management, at the level at which decisions are made on laboratory policy, 
objectives, and resources, on the performance of the quality management system and any need for 
improvement;


c) ensuring the promotion of awareness of users’ needs and requirements throughout the laboratory 
organization.


4.2 Quality management system


4.2.1 General requirements


The laboratory shall establish, document, implement and maintain a quality management system and 
continually improve its effectiveness in accordance with the requirements of this International Standard.


The quality management system shall provide for the integration of all processes required to fulfil its 
quality policy and objectives and meet the needs and requirements of the users.


The laboratory shall:


a) determine the processes needed for the quality management system and ensure their application 
throughout the laboratory;


b) determine the sequence and interaction of these processes;


c) determine criteria and methods needed to ensure that both the operation and control of these 
processes are effective;


d) ensure the availability of resources and information necessary to support the operation and 
monitoring of these processes;


e) monitor and evaluate these processes;


f) implement actions necessary to achieve planned results and continual improvement of these 
processes.


4.2.2 Documentation requirements


4.2.2.1 General


The quality management system documentation shall include:


a) statements of a quality policy (see 4.1.2.3) and quality objectives (see 4.1.2.4);


b) a quality manual (see 4.2.2.2);


c) procedures and records required by this International Standard;


d) documents, and records (see 4.13), determined by the laboratory to ensure the effective planning, 
operation and control of its processes;
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e) copies of applicable regulations, standards and other normative documents.


NOTE The documentation can be in any form or type of medium, providing it is readily accessible and 
protected from unauthorized changes and undue deterioration.


4.2.2.2 Quality manual


The laboratory shall establish and maintain a quality manual that includes:


a) the quality policy (4.1.2.3) or makes reference to it;


b) a description of the scope of the quality management system;


c) a presentation of the organization and management structure of the laboratory and its place in any 
parent organization;


d) a description of the roles and responsibilities of laboratory management (including the laboratory 
director and quality manager) for ensuring compliance with this International Standard;


e) a description of the structure and relationships of the documentation used in the quality management 
system;


f) the documented policies established for the quality management system and reference to the 
managerial and technical activities that support them.


All laboratory staff shall have access to and be instructed on the use and application of the quality 
manual and the referenced documents.


4.3 Document control


The laboratory shall control documents required by the quality management system and shall ensure 
that unintended use of any obsolete document is prevented.


NOTE 1 Documents that should be considered for document control are those that may vary based on 
changes in versions or time. Examples include policy statements, instructions for use, flow charts, procedures, 
specifications, forms, calibration tables, biological reference intervals and their origins, charts, posters, notices, 
memoranda, software documentation, drawings, plans, agreements, and documents of external origin such as 
regulations, standards and text books from which examination procedures are taken.


NOTE 2 Records contain information from a particular point in time stating results achieved or providing 
evidence of activities performed and are maintained according to the requirements given in 4.13, Control of 
records.


The laboratory shall have a documented procedure to ensure that the following conditions are met.


a) All documents, including those maintained in a computerized system, issued as part of the quality 
management system are reviewed and approved by authorized personnel before issue.


b) All documents are identified to include:


— a title;


— a unique identifier on each page;


— the date of the current edition and/or edition number;


— page number to total number of pages (e.g. “Page 1 of 5,” “Page 2 of 5,”);


— authority for issue.


NOTE ‘Edition’ is used to mean one of a number of printings issued at separate times that incorporates 
alterations and amendments. ‘Edition’ can be regarded as synonymous with ‘revision or version’.
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c) Current authorized editions and their distribution are identified by means of a list (e.g. document 
register, log or master index).


d) Only current, authorized editions of applicable documents are available at points of use.


e) Where a laboratory’s document control system allows for the amendment of documents by hand, 
pending the re-issue of documents, the procedures and authorities for such amendments are 
defined, amendments are clearly marked, initialled and dated, and a revised document is issued 
within a specified time period.


f) Changes to documents are identified.


g) Documents remain legible.


h) Documents are periodically reviewed and updated at a frequency that ensures that they remain fit 
for purpose.


i) Obsolete controlled documents are dated and marked as obsolete.


j) At least one copy of an obsolete controlled document is retained for a specified time period or in 
accordance with applicable specified requirements.


4.4 Service agreements


4.4.1 Establishment of service agreements


The laboratory shall have documented procedures for the establishment and review of agreements for 
providing medical laboratory services.


Each request accepted by the laboratory for examination(s) shall be considered an agreement.


Agreements to provide medical laboratory services shall take into account the request, the examination 
and the report. The agreement shall specify the information needed on the request to ensure appropriate 
examination and result interpretation.


The following conditions shall be met when the laboratory enters into an agreement to provide medical 
laboratory services.


a) The requirements of the customers and users, and of the provider of the laboratory services, 
including the examination processes to be used, shall be defined, documented and understood (see 
5.4.2 and 5.5).


b) The laboratory shall have the capability and resources to meet the requirements.


c) Laboratory personnel shall have the skills and expertise necessary for the performance of the 
intended examinations.


d) Examination procedures selected shall be appropriate and able to meet the customers’ needs (see 
5.5.1).


e) Customers and users shall be informed of deviations from the agreement that impact upon the 
examination results.


f) Reference shall be made to any work referred by the laboratory to a referral laboratory or consultant.


NOTE 1 Customers and users may include clinicians, health care organizations, third party payment 
organizations or agencies, pharmaceutical companies, and patients.


NOTE 2 Where patients are customers (e.g. when patients have the ability to directly request examinations), 
changes in service should be reflected in explanatory information and laboratory reports.
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NOTE 3 Laboratories should not enter into financial arrangements with referring practitioners or funding 
agencies where those arrangements act as an inducement for the referral of examinations or patients or interfere 
with the practitioner’s independent assessment of what is best for the patient.


4.4.2 Review of service agreements


Reviews of agreements to provide medical laboratory services shall include all aspects of the agreement. 
Records of these reviews shall include any changes to the agreement and any pertinent discussions.


When an agreement needs to be amended after laboratory services have commenced, the same agreement 
review process shall be repeated and any amendments shall be communicated to all affected parties.


4.5 Examination by referral laboratories


4.5.1 Selecting and evaluating referral laboratories and consultants


The laboratory shall have a documented procedure for selecting and evaluating referral laboratories 
and consultants who provide opinions as well as interpretation for complex testing in any discipline.


The procedure shall ensure that the following conditions are met.


a) The laboratory, with the advice of users of laboratory services where appropriate, is responsible for 
selecting the referral laboratory and referral consultants, monitoring the quality of performance 
and ensuring that the referral laboratories or referral consultants are competent to perform the 
requested examinations.


b) Arrangements with referral laboratories and consultants are reviewed and evaluated periodically 
to ensure that the relevant parts of this International Standard are met.


c) Records of such periodic reviews are maintained.


d) A register of all referral laboratories, and consultants from whom opinions are sought, is maintained.


e) Requests and results of all samples referred are kept for a pre-defined period.


4.5.2 Provision of examination results


Unless otherwise specified in the agreement, the referring laboratory (and not the referral laboratory) 
shall be responsible for ensuring that examination results of the referral laboratory are provided to the 
person making the request.


When the referring laboratory prepares the report, it shall include all essential elements of the 
results reported by the referral laboratory or consultant, without alterations that could affect clinical 
interpretation. The report shall indicate which examinations were performed by a referral laboratory 
or consultant.


The author of any additional remarks shall be clearly identified.


Laboratories shall adopt the most appropriate means of reporting referral laboratory results, taking 
into account turnaround times, measurement accuracy, transcription processes and interpretative skill 
requirements. In cases where the correct interpretation and application of examination results needs 
collaboration between clinicians and specialists from both referring and referral laboratories, this 
process shall not be hindered by commercial or financial considerations.


4.6 External services and supplies


The laboratory shall have a documented procedure for the selection and purchasing of external services, 
equipment, reagents and consumable supplies that affect the quality of its service (see also 5.3).
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The laboratory shall select and approve suppliers based on their ability to supply external services, 
equipment, reagents and consumable supplies in accordance with the laboratory’s requirements; 
however, it may be necessary to collaborate with other organizational departments or functions to fulfil 
this requirement. Criteria for selection shall be established.


A list of selected and approved suppliers of equipment, reagents and consumables shall be maintained.


Purchasing information shall describe the requirements for the product or service to be purchased.


The laboratory shall monitor the performance of suppliers to ensure that purchased services or items 
consistently meet the stated criteria.


4.7 Advisory services


The laboratory shall establish arrangements for communicating with users on the following:


a) advising on choice of examinations and use of the services, including required type of sample 
(see also 5.4), clinical indications and limitations of examination procedures and the frequency of 
requesting the examination;


b) advising on individual clinical cases;


c) professional judgments on the interpretation of the results of examinations (see 5.1.2 and 5.1.6);


d) promoting the effective utilization of laboratory services;


e) consulting on scientific and logistic matters such as instances of failure of sample(s) to meet 
acceptance criteria.


4.8 Resolution of complaints


The laboratory shall have a documented procedure for the management of complaints or other feedback 
received from clinicians, patients, laboratory staff or other parties. Records shall be maintained of all 
complaints and their investigation and the action taken (see also 4.14.3).


4.9	 Identification	and	control	of	nonconformities


The laboratory shall have a documented procedure to identify and manage nonconformities in any 
aspect of the quality management system, including pre-examination, examination or post-examination 
processes.


The procedure shall ensure that:


a) the responsibilities and authorities for handling nonconformities are designated;


b) the immediate actions to be taken are defined;


c) the extent of the nonconformity is determined;


d) examinations are halted and reports withheld as necessary;


e) the medical significance of any nonconforming examinations is considered and, where appropriate, 
the requesting clinician or authorized individual responsible for using the results is informed;


f) the results of any nonconforming or potentially nonconforming examinations already released are 
recalled or appropriately identified, as necessary;


g) the responsibility for authorization of the resumption of examinations is defined;


h) each episode of nonconformity is documented and recorded, with these records being reviewed at 
regular specified intervals to detect trends and initiate corrective action.
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NOTE Nonconforming examinations or activities occur in many different areas and can be identified in 
many different ways, including clinician complaints, internal quality control indications, instrument calibrations, 
checking of consumable materials, interlaboratory comparisons, staff comments, reporting and certificate 
checking, laboratory management reviews, and internal and external audits.


When it is determined that nonconformities in pre-examination, examination and post-examination 
processes could recur or that there is doubt about the laboratory’s compliance with its own procedures, 
the laboratory shall take action to identify, document and eliminate the cause(s). Corrective action to be 
taken shall be determined and documented (see 4.10).


4.10 Corrective action


The laboratory shall take corrective action to eliminate the cause(s) of nonconformities. Corrective 
actions shall be appropriate to the effects of the nonconformities encountered.


The laboratory shall have a documented procedure for:


a) reviewing nonconformities;


b) determining the root causes of nonconformities;


c) evaluating the need for corrective action to ensure that nonconformities do not recur;


d) determining and implementing corrective action needed;


e) recording the results of corrective action taken (see 4.13);


f) reviewing the effectiveness of the corrective action taken (see 4.14.5).


NOTE Action taken at the time of the nonconformity to mitigate its immediate effects is considered 
“immediate” action. Only action taken to remove the root cause of the problem that is causing the nonconformities 
is considered “corrective” action.


4.11 Preventive action


The laboratory shall determine action to eliminate the causes of potential nonconformities in order to 
prevent their occurrence. Preventive actions shall be appropriate to the effects of the potential problems.


The laboratory shall have a documented procedure for:


a) reviewing laboratory data and information to determine where potential nonconformities exist;


b) determining the root cause(s) of potential nonconformities;


c) evaluating the need for preventive action to prevent the occurrence of nonconformities;


d) determining and implementing preventive action needed;


e) recording the results of preventive action taken (see 4.13);


f) reviewing the effectiveness of the preventive action taken.


NOTE Preventive action is a proactive process for identifying opportunities for improvement rather than 
a reaction to the identification of problems or complaints (i.e. nonconformities). In addition to review of the 
operational procedures, preventive action might involve analysis of data, including trend and risk analyses and 
external quality assessment (proficiency testing).


4.12 Continual improvement


The laboratory shall continually improve the effectiveness of the quality management system, including 
the pre-examination, examination and post-examination processes, through the use of management 
reviews to compare the laboratory’s actual performance in its evaluation activities, corrective actions 
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and preventive actions with its intentions, as stated in the quality policy and quality objectives. 
Improvement activities shall be directed at areas of highest priority based on risk assessments. 
Action plans for improvement shall be developed, documented and implemented, as appropriate. The 
effectiveness of the actions taken shall be determined through a focused review or audit of the area 
concerned (see also 4.14.5).


Laboratory management shall ensure that the laboratory participates in continual improvement 
activities that encompass relevant areas and outcomes of patient care. When the continual improvement 
programme identifies opportunities for improvement, laboratory management shall address them 
regardless of where they occur. Laboratory management shall communicate to staff improvement plans 
and related goals.


4.13 Control of records


The laboratory shall have a documented procedure for identification, collection, indexing, access, 
storage, maintenance, amendment and safe disposal of quality and technical records.


Records shall be created concurrently with performance of each activity that affects the quality of the 
examination.


NOTE 1 Records can be in any form or type of medium providing they are readily accessible and protected 
from unauthorized alterations.


The date and, where relevant, the time of amendments to records shall be captured along with the 
identity of personnel making the amendments (see 5.9.3).


The laboratory shall define the time period that various records pertaining to the quality management 
system, including pre-examination, examination and post-examination processes, are to be retained. 
The length of time that records are retained may vary; however, reported results shall be retrievable for 
as long as medically relevant or as required by regulation.


NOTE 2 Legal liability concerns regarding certain types of procedures (e.g. histology examinations, genetic 
examinations, paediatric examinations) may require the retention of certain records for much longer periods 
than for other records.


Facilities shall provide a suitable environment for storage of records to prevent damage, deterioration, 
loss or unauthorized access (see 5.2.6).


NOTE 3 For some records, especially those stored electronically, the safest storage may be on secure media 
and an offsite location (see 5.10.3).


Records shall include, at least, the following:


a) supplier selection and performance, and changes to the approved supplier list;


b) staff qualifications, training and competency records;


c) request for examination;


d) records of receipt of samples in the laboratory;


e) information on reagents and materials used for examinations (e.g. lot documentation, certificates of 
supplies, package inserts);


f) laboratory work books or work sheets;


g) instrument printouts and retained data and information;


h) examination results and reports;


i) instrument maintenance records, including internal and external calibration records;


j) calibration functions and conversion factors;
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k) quality control records;


l) incident records and action taken;


m) accident records and action taken;


n) risk management records;


o) nonconformities identified and immediate or corrective action taken;


p) preventive action taken;


q) complaints and action taken;


r) records of internal and external audits;


s) interlaboratory comparisons of examination results;


t) records of quality improvement activities;


u) minutes of meetings that record decisions made about the laboratory’s quality management 
activities;


v) records of management reviews.


All of these quality and technical records shall be available for laboratory management review (see 
4.15).


4.14 Evaluation and audits


4.14.1 General


The laboratory shall plan and implement the evaluation and internal audit processes needed to:


a) demonstrate that the pre-examination, examination and post-examination and supporting 
processes are being conducted in a manner that meets the needs and requirements of users;


b) ensure conformity to the quality management system;


c) continually improve the effectiveness of the quality management system.


The results of evaluation and improvement activities shall be included in the input to the management 
review (see 4.15).


NOTE For improvement activities, see 4.10, 4.11, and 4.12.


4.14.2 Periodic review of requests, and suitability of procedures and sample requirements


Authorized personnel shall periodically review the examinations provided by the laboratory to ensure 
that they are clinically appropriate for the requests received.


The laboratory shall periodically review its sample volume, collection device and preservative 
requirements for blood, urine, other body fluids, tissue and other sample types, as applicable, to ensure 
that neither insufficient nor excessive amounts of sample are collected and the sample is properly 
collected to preserve the measurand.


4.14.3 Assessment of user feedback


The laboratory shall seek information relating to user perception as to whether the service has met the 
needs and requirements of users. The methods for obtaining and using this information shall include 
cooperation with users or their representatives in monitoring the laboratory’s performance, provided 
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that the laboratory ensures confidentiality to other users. Records shall be kept of information collected 
and actions taken.


4.14.4 Staff suggestions


Laboratory management shall encourage staff to make suggestions for the improvement of any aspect 
of the laboratory service. Suggestions shall be evaluated, implemented as appropriate and feedback 
provided to the staff. Records of suggestions and action taken by the management shall be maintained.


4.14.5 Internal audit


The laboratory shall conduct internal audits at planned intervals to determine whether all activities in 
the quality management system, including pre-examination, examination, and post-examination:


a) conform to the requirements of this International Standard and to requirements established by the 
laboratory, and


b) are implemented, effective, and maintained.


NOTE 1 The cycle for internal auditing should normally be completed in one year. It is not necessary that 
internal audits cover each year, in depth, all elements of the quality management system. The laboratory may 
decide to focus on a particular activity without completely neglecting the others.


Audits shall be conducted by personnel trained to assess the performance of managerial and technical 
processes of the quality management system. The audit programme shall take into account the status 
and importance of the processes and technical and management areas to be audited, as well as the results 
of previous audits. The audit criteria, scope, frequency and methods shall be defined and documented.


Selection of auditors and conduct of audits shall ensure objectivity and impartiality of the audit process. 
Auditors shall, wherever resources permit, be independent of the activity to be audited.


NOTE 2 See ISO 19011 for guidance.


The laboratory shall have a documented procedure to define the responsibilities and requirements for 
planning and conducting audits, and for reporting results and maintaining records (see 4.13).


Personnel responsible for the area being audited shall ensure that appropriate action is promptly 
undertaken when nonconformities are identified. Corrective action shall be taken without undue delay 
to eliminate the causes of the detected nonconformities (see 4.10).


4.14.6 Risk management


The laboratory shall evaluate the impact of work processes and potential failures on examination results 
as they affect patient safety, and shall modify processes to reduce or eliminate the identified risks and 
document decisions and actions taken.


4.14.7 Quality indicators


The laboratory shall establish quality indicators to monitor and evaluate performance throughout 
critical aspects of pre-examination, examination and post-examination processes.


EXAMPLE Number of unacceptable samples, number of errors at registration and/or accession, number of 
corrected reports.


The process of monitoring quality indicators shall be planned, which includes establishing the objectives, 
methodology, interpretation, limits, action plan and duration of measurement.
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The indicators shall be periodically reviewed, to ensure their continued appropriateness.


NOTE 1 Quality indicators to monitor non-examination procedures, such as laboratory safety and environment, 
completeness of equipment and personnel records, and effectiveness of the document control system may provide 
valuable management insights.


NOTE 2 The laboratory should establish quality indicators for systematically monitoring and evaluating the 
laboratory’s contribution to patient care (see 4.12).


The laboratory, in consultation with the users, shall establish turnaround times for each of its 
examinations that reflect clinical needs. The laboratory shall periodically evaluate whether or not it is 
meeting the established turnaround times.


4.14.8 Reviews by external organizations


When reviews by external organizations indicate the laboratory has nonconformities or potential 
nonconformities, the laboratory shall take appropriate immediate actions and, as appropriate, corrective 
action or preventive action to ensure continuing compliance with the requirements of this International 
Standard. Records shall be kept of the reviews and of the corrective actions and preventive actions 
taken.


NOTE Examples of reviews by external accreditation organizations include: accreditation assessments, 
regulatory agencies’ inspections, and health and safety inspections.


4.15 Management review


4.15.1 General


Laboratory management shall review the quality management system at planned intervals to ensure its 
continuing suitability, adequacy and effectiveness and support of patient care.


4.15.2 Review input


The input to management review shall include information from the results of evaluations of at least the 
following:


a) the periodic review of requests, and suitability of procedures and sample requirements (see 4.14.2);


b) assessment of user feedback (see 4.14.3);


c) staff suggestions (see 4.14.4);


d) internal audits (see 4.14.5);


e) risk management (see 4.14.6)


f) use of quality indicators (see 4.14.7);


g) reviews by external organizations (see 4.14.8);


h) results of participation in interlaboratory comparison programmes (PT/EQA) (see 5.6.3);


i) monitoring and resolution of complaints (see 4.8);


j) performance of suppliers (see 4.6);


k) identification and control of nonconformities (see 4.9);


l) results of continual improvement (see 4.12) including current status of corrective actions (see 4.10) 
and preventive actions (see 4.11);


m) follow-up actions from previous management reviews;
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n) changes in the volume and scope of work, personnel, and premises that could affect the quality 
management system;


o) recommendations for improvement, including technical requirements.


4.15.3 Review activities


The review shall analyse the input information for causes of nonconformities, trends and patterns that 
indicate process problems.


This review shall include assessing these opportunities for improvement and the need for changes to the 
quality management system, including the quality policy and quality objectives.


The quality and appropriateness of the laboratory’s contribution to patient care shall, to the extent 
possible, also be objectively evaluated.


4.15.4 Review output


The output from the management review shall be incorporated into a record that documents any 
decisions made and actions taken during management review related to:


a) improvement of the effectiveness of the quality management system and its processes;


b) improvement of services to users;


c) resource needs.


NOTE The interval between management reviews should be no greater than 12 months; however, shorter 
intervals should be adopted when a quality management system is being established.


Findings and actions arising from management reviews shall be recorded and reported to laboratory 
staff.


Laboratory management shall ensure that actions arising from management review are completed 
within a defined timeframe.


5 Technical requirements


5.1 Personnel


5.1.1 General


The laboratory shall have a documented procedure for personnel management and maintain records for 
all personnel to indicate compliance with requirements.


5.1.2	 Personnel	qualifications


Laboratory management shall document personnel qualifications for each position. The qualifications 
shall reflect the appropriate education, training, experience and demonstrated skills needed, and be 
appropriate to the tasks performed.


The personnel making judgments with reference to examinations shall have the applicable theoretical 
and practical background and experience.


NOTE Professional judgements can be expressed as opinions, interpretations, predictions, simulations and 
models and values, and should be in accordance with national, regional and local regulations and professional 
guidelines.
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5.1.3 Job descriptions


The laboratory shall have job descriptions that describe responsibilities, authorities and tasks for all 
personnel.


5.1.4 Personnel introduction to the organizational environment


The laboratory shall have a programme to introduce new staff to the organization, the department or 
area in which the person will work, the terms and conditions of employment, staff facilities, health and 
safety requirements (including fire and emergency), and occupational health services.


5.1.5 Training


The laboratory shall provide training for all personnel which includes the following areas:


a) the quality management system;


b) assigned work processes and procedures;


c) the applicable laboratory information system;


d) health and safety, including the prevention or containment of the effects of adverse incidents;


e) ethics;


f) confidentiality of patient information.


Personnel that are undergoing training shall be supervised at all times.


The effectiveness of the training programme shall be periodically reviewed.


5.1.6 Competence assessment


Following appropriate training, the laboratory shall assess the competence of each person to perform 
assigned managerial or technical tasks according to established criteria.


Reassessment shall take place at regular intervals. Retraining shall occur when necessary.


NOTE 1 Competence of laboratory staff can be assessed by using any combination or all of the following 
approaches under the same conditions as the general working environment:


a) direct observation of routine work processes and procedures, including all applicable safety 
practices;


b) direct observation of equipment maintenance and function checks;


c) monitoring the recording and reporting of examination results;


d) review of work records;


e) assessment of problem solving skills;


f) examination of specially provided samples, such as previously examined samples, interlaboratory 
comparison materials, or split samples.


NOTE 2 Competency assessment for professional judgment should be designed as specific and fit for purpose.
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5.1.7 Reviews of staff performance


In addition to the assessment of technical competence, the laboratory shall ensure that reviews of staff 
performance consider the needs of the laboratory and of the individual in order to maintain or improve 
the quality of service given to the users and encourage productive working relationships.


NOTE Staff performing reviews should receive appropriate training.


5.1.8 Continuing education and professional development


A continuing education programme shall be available to personnel who participate in managerial 
and technical processes. Personnel shall take part in continuing education. The effectiveness of the 
continuing education programme shall be periodically reviewed.


Personnel shall take part in regular professional development or other professional liaison activities.


5.1.9 Personnel records


Records of the relevant educational and professional qualifications, training and experience, and 
assessments of competence of all personnel shall be maintained.


These records shall be readily available to relevant personnel and shall include but not be limited to:


a) educational and professional qualifications;


b) copy of certification or license, when applicable;


c) previous work experience;


d) job descriptions;


e) introduction of new staff to the laboratory environment;


f) training in current job tasks;


g) competency assessments;


h) records of continuing education and achievements;


i) reviews of staff performance;


j) reports of accidents and exposure to occupational hazards;


k) immunisation status, when relevant to assigned duties.


NOTE The records listed above are not required to be stored in the laboratory, but can be maintained in other 
specified locations, providing they remain accessible as needed.


5.2 Accommodation and environmental conditions


5.2.1 General


The laboratory shall have space allocated for the performance of its work that is designed to ensure the 
quality, safety and efficacy of the service provided to the users and the health and safety of laboratory 
personnel, patients and visitors. The laboratory shall evaluate and determine the sufficiency and 
adequacy of the space allocated for the performance of the work.


Where applicable, similar provisions shall be made for primary sample collection and examinations 
at sites other than the main laboratory premises, for example point-of-care testing (POCT) under the 
management of the laboratory.
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5.2.2	 Laboratory	and	office	facilities


The laboratory and associated office facilities shall provide an environment suitable for the tasks to be 
undertaken, to ensure the following conditions are met.


a) Access to areas affecting the quality of examinations is controlled.


NOTE Access control should take into consideration safety, confidentiality, quality and prevailing 
practices.


b) Medical information, patient samples, and laboratory resources are safeguarded from unauthorized 
access.


c) Facilities for examination allow for correct performance of examinations. These include, for example, 
energy sources, lighting, ventilation, noise, water, waste disposal and environmental conditions.


d) Communication systems within the laboratory are appropriate to the size and complexity of the 
facility to ensure the efficient transfer of information.


e) Safety facilities and devices are provided and their functioning regularly verified.


EXAMPLE Operation of emergency release, intercom and alarm systems for cold rooms and walk-in freezers; 
accessibility of emergency showers and eyewash, etc.


5.2.3 Storage facilities


Storage space and conditions shall be provided that ensure the continuing integrity of sample materials, 
documents, equipment, reagents, consumables, records, results and any other items that could affect 
the quality of examination results.


Clinical samples and materials used in examination processes shall be stored in a manner to prevent 
cross contamination.


Storage and disposal facilities for dangerous materials shall be appropriate to the hazards of the 
materials and as specified by applicable requirements.


5.2.4 Staff facilities


There shall be adequate access to washrooms, to a supply of drinking water and to facilities for storage 
of personal protective equipment and clothing.


NOTE When possible, the laboratory should provide space for staff activities such as meetings and quiet 
study and a rest area.


5.2.5 Patient sample collection facilities


Patient sample collection facilities shall have separate reception/waiting and collection areas. 
Consideration shall be given to the accommodation of patient privacy, comfort and needs (e.g. disabled 
access, toilet facility) and accommodation of appropriate accompanying person (e.g. guardian or 
interpreter) during collection.


Facilities at which patient sample collection procedures are performed (e.g. phlebotomy) shall enable 
the sample collection to be undertaken in a manner that does not invalidate the results or adversely 
affect the quality of the examination.


Sample collection facilities shall have and maintain appropriate first aid materials for both patient and 
staff needs.


NOTE Some facilities may need equipment appropriate for resuscitation; local regulations may apply.
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5.2.6 Facility maintenance and environmental conditions


Laboratory premises shall be maintained in a functional and reliable condition. Work areas shall be 
clean and well maintained.


The laboratory shall monitor, control and record environmental conditions, as required by relevant 
specifications or where they may influence the quality of the sample, results, and/or the health of 
staff. Attention shall be paid to factors such as light, sterility, dust, noxious or hazardous fumes, 
electromagnetic interference, radiation, humidity, electrical supply, temperature, sound and vibration 
levels and workflow logistics, as appropriate to the activities concerned so that these do not invalidate 
the results or adversely affect the required quality of any examination.


There shall be effective separation between laboratory sections in which there are incompatible 
activities. Procedures shall be in place to prevent cross-contamination where examination procedures 
pose a hazard or where work could be affected or influenced by not being separated.


The laboratory shall provide a quiet and uninterrupted work environment where it is needed.


NOTE Examples of a quiet and uninterrupted work area include cytopathology screening, microscopic 
differentiation of blood cells and microorganisms, data analysis from sequencing reactions and review of 
molecular mutations results.


5.3 Laboratory equipment, reagents, and consumables


NOTE 1 For the purposes of this International Standard, laboratory equipment includes hardware and software 
of instruments, measuring systems, and laboratory information systems.


NOTE 2 Reagents include reference materials, calibrators and quality control materials; consumables include 
culture media, pipette tips, glass slides, etc.


NOTE 3 See 4.6 for information concerning the selection and purchasing of external services, equipment, 
reagents and consumables.


5.3.1 Equipment


5.3.1.1 General


The laboratory shall have a documented procedure for the selection, purchasing and management of 
equipment.


The laboratory shall be furnished with all equipment needed for the provision of services (including 
primary sample collection, sample preparation, sample processing, examination and storage). In 
those cases where the laboratory needs to use equipment outside its permanent control, laboratory 
management shall ensure that the requirements of this International Standard are met.


The laboratory shall replace equipment as needed to ensure the quality of examination results.


5.3.1.2 Equipment acceptance testing


The laboratory shall verify upon installation and before use that the equipment is capable of achieving 
the necessary performance and that it complies with requirements relevant to any examinations 
concerned (see also 5.5.1)


NOTE This requirement applies to: equipment used in the laboratory, equipment on loan or equipment used 
in associated or mobile facilities by others authorized by the laboratory.


Each item of equipment shall be uniquely labelled, marked or otherwise identified.


5.3.1.3 Equipment instructions for use


Equipment shall be operated at all times by trained and authorized personnel.
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Current instructions on the use, safety and maintenance of equipment, including any relevant manuals 
and directions for use provided by the manufacturer of the equipment, shall be readily available.


The laboratory shall have procedures for safe handling, transport, storage and use of equipment to 
prevent its contamination or deterioration.


5.3.1.4 Equipment calibration and metrological traceability


The laboratory shall have a documented procedure for the calibration of equipment that directly or 
indirectly affects examination results. This procedure includes:


a) taking into account conditions of use and the manufacturer’s instructions;


b) recording the metrological traceability of the calibration standard and the traceable calibration of 
the item of equipment;


c) verifying the required measurement accuracy and the functioning of the measuring system at 
defined intervals;


d) recording the calibration status and date of recalibration;


e) ensuring that, where calibration gives rise to a set of correction factors, the previous calibration 
factors are correctly updated;


f) safeguards to prevent adjustments or tampering that might invalidate examination results.


Metrological traceability shall be to a reference material or reference procedure of the higher metrological 
order available.


NOTE Documentation of calibration traceability to a higher order reference material or reference procedure 
may be provided by an examination system manufacturer. Such documentation is acceptable as long as the 
manufacturer’s examination system and calibration procedures are used without modification.


Where this is not possible or relevant, other means for providing confidence in the results shall be 
applied, including but not limited to the following:


— use of certified reference materials;


— examination or calibration by another procedure;


— mutual consent standards or methods which are clearly established, specified, characterized and 
mutually agreed upon by all parties concerned.


5.3.1.5 Equipment maintenance and repair


The laboratory shall have a documented programme of preventive maintenance which, at a minimum, 
follows the manufacturer’s instructions.


Equipment shall be maintained in a safe working condition and in working order. This shall include 
examination of electrical safety, emergency stop devices where they exist and the safe handling and 
disposal of chemical, radioactive and biological materials by authorized persons. At a minimum, 
manufacturer’s schedules or instructions, or both, shall be used.


Whenever equipment is found to be defective, it shall be taken out of service and clearly labelled. The 
laboratory shall ensure that defective equipment is not used until it has been repaired and shown by 
verification to meet specified acceptance criteria. The laboratory shall examine the effect of any defects 
on previous examinations and institute immediate action or corrective action (see 4.10).


The laboratory shall take reasonable measures to decontaminate equipment before service, repair 
or decommissioning, provide suitable space for repairs and provide appropriate personal protective 
equipment.
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When equipment is removed from the direct control of the laboratory, the laboratory shall ensure that 
its performance is verified before being returned to laboratory use.


5.3.1.6 Equipment adverse incident reporting


Adverse incidents and accidents that can be attributed directly to specific equipment shall be investigated 
and reported to the manufacturer and appropriate authorities, as required.


5.3.1.7 Equipment records


Records shall be maintained for each item of equipment that contributes to the performance of 
examinations. These equipment records shall include, but not be limited to, the following:


a) identity of the equipment;


b) manufacturer’s name, model and serial number or other unique identification;


c) contact information for the supplier or the manufacturer;


d) date of receiving and date of entering into service;


e) location;


f) condition when received (e.g. new, used or reconditioned);


g) manufacturer’s instructions;


h) records that confirmed the equipment’s initial acceptability for use when equipment is incorporated 
in the laboratory;


i) maintenance carried out and the schedule for preventive maintenance;


j) equipment performance records that confirm the equipment’s ongoing acceptability for use;


k) damage to, or malfunction, modification, or repair of the equipment.


The performance records referred to in j) shall include copies of reports/certificates of all calibrations 
and/or verifications including dates, times and results, adjustments, the acceptance criteria and due 
date of the next calibration and/or verification, to fulfil part or all of this requirement.


These records shall be maintained and shall be readily available for the lifespan of the equipment or 
longer, as specified in the laboratory’s Control of Records procedure (see 4.13).


5.3.2 Reagents and consumables


5.3.2.1 General


The laboratory shall have a documented procedure for the reception, storage, acceptance testing and 
inventory management of reagents and consumables.


5.3.2.2 Reagents and consumables — Reception and storage


Where the laboratory is not the receiving facility, it shall verify that the receiving location has adequate 
storage and handling capabilities to maintain purchased items in a manner that prevents damage or 
deterioration.


The laboratory shall store received reagents and consumables according to manufacturer’s specifications.
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5.3.2.3 Reagents and consumables — Acceptance testing


Each new formulation of examination kits with changes in reagents or procedure, or a new lot or 
shipment, shall be verified for performance before use in examinations.


Consumables that can affect the quality of examinations shall be verified for performance before use in 
examinations.


5.3.2.4 Reagents and consumables — Inventory management


The laboratory shall establish an inventory control system for reagents and consumables.


The system for inventory control shall segregate uninspected and unacceptable reagents and 
consumables from those that have been accepted for use.


5.3.2.5 Reagents and consumables — Instructions for use


Instructions for the use of reagents and consumables, including those provided by the manufacturers, 
shall be readily available.


5.3.2.6 Reagents and consumables — Adverse incident reporting


Adverse incidents and accidents that can be attributed directly to specific reagents or consumables shall 
be investigated and reported to the manufacturer and appropriate authorities, as required.


5.3.2.7 Reagents and consumables — Records


Records shall be maintained for each reagent and consumable that contributes to the performance of 
examinations. These records shall include but not be limited to the following:


a) identity of the reagent or consumable;


b) manufacturer’s name and batch code or lot number;


c) contact information for the supplier or the manufacturer;


d) date of receiving, the expiry date, date of entering into service and, where applicable, the date the 
material was taken out of service;


e) condition when received (e.g. acceptable or damaged);


f) manufacturer’s instructions;


g) records that confirmed the reagent’s or consumable’s initial acceptance for use;


h) performance records that confirm the reagent’s or consumable’s ongoing acceptance for use.


Where the laboratory uses reagents prepared or completed in-house, the records shall include, in addition 
to the relevant information above, reference to the person or persons undertaking their preparation and 
the date of preparation.


5.4 Pre-examination processes


5.4.1 General


The laboratory shall have documented procedures and information for pre-examination activities to 
ensure the validity of the results of examinations.
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5.4.2 Information for patients and users


The laboratory shall have information available for patients and users of the laboratory services. The 
information shall include as appropriate:


a) the location of the laboratory;


b) types of clinical services offered by the laboratory including examinations referred to other 
laboratories;


c) opening hours of the laboratory;


d) the examinations offered by the laboratory including, as appropriate, information concerning 
samples required, primary sample volumes, special precautions, turnaround time, (which may also 
be provided in general categories or for groups of examinations), biological reference intervals, and 
clinical decision values;


e) instructions for completion of the request form;


f) instruction for preparation of the patient;


g) instructions for patient-collected samples;


h) instructions for transportation of samples, including any special handling needs;


i) any requirements for patient consent (e.g. consent to disclose clinical information and family history 
to relevant healthcare professionals, where referral is needed);


j) the laboratory’s criteria for accepting and rejecting samples;


k) a list of factors known to significantly affect the performance of the examination or the interpretation 
of the results;


l) availability of clinical advice on ordering of examinations and on interpretation of examination 
results;


m) the laboratory’s policy on protection of personal information;


n) the laboratory’s complaint procedure.


The laboratory shall have information available for patients and users that includes an explanation of the 
clinical procedure to be performed to enable informed consent. Importance of provision of patient and 
family information, where relevant (e.g. for interpreting genetic examination results), shall be explained 
to the patient and user.


5.4.3 Request form information


The request form or an electronic equivalent shall allow space for the inclusion of, but not be limited to, 
the following:


a) patient identification, including gender, date of birth, and the location/contact details of the patient, 
and a unique identifier;


NOTE Unique identification includes an alpha and/or numerical identifier such as a hospital number, or 
personal health number.


b) name or other unique identifier of clinician, healthcare provider, or other person legally authorized 
to request examinations or use medical information, together with the destination for the report 
and contact details;


c) type of primary sample and, where relevant, the anatomic site of origin;


d) examinations requested;
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e) clinically relevant information about the patient and the request, for examination performance and 
result interpretation purposes;


NOTE Information needed for examination performance and results interpretation may include the 
patient’s ancestry, family history, travel and exposure history, communicable diseases and other clinically 
relevant information. Financial information for billing purposes, financial audit, resource management and 
utilization reviews may also be collected. The patient should be aware of the information collected and the 
purpose for which it is collected.


f) date and, where relevant, time of primary sample collection;


g) date and time of sample receipt.


NOTE The format of the request form (e.g. electronic or paper) and the manner in which requests are to be 
communicated to the laboratory should be determined in discussion with the users of laboratory services.


The laboratory shall have a documented procedure concerning verbal requests for examinations that 
includes providing confirmation by request form or electronic equivalent within a given time.


The laboratory shall be willing to cooperate with users or their representatives in clarifying the user’s 
request.


5.4.4 Primary sample collection and handling


5.4.4.1 General


The laboratory shall have documented procedures for the proper collection and handling of primary 
samples. The documented procedures shall be available to those responsible for primary sample 
collection whether or not the collectors are laboratory staff.


Where the user requires deviations and exclusions from, or additions to, the documented collection 
procedure, these shall be recorded and included in all documents containing examination results and 
shall be communicated to the appropriate personnel.


NOTE 1 All procedures carried out on a patient need the informed consent of the patient. For most routine 
laboratory procedures, consent can be inferred when the patient presents himself or herself at a laboratory with 
a request form and willingly submits to the usual collecting procedure, for example, venipuncture. Patients in a 
hospital bed should normally be given the opportunity to refuse.


Special procedures, including more invasive procedures, or those with an increased risk of complications 
to the procedure, will need a more detailed explanation and, in some cases, written consent.


In emergency situations, consent might not be possible; under these circumstances it is acceptable to 
carry out necessary procedures, provided they are in the patient’s best interest.


NOTE 2 Adequate privacy during reception and sampling should be available and appropriate to the type of 
information being requested and primary sample being collected.


5.4.4.2 Instructions for pre-collection activities


The laboratory’s instructions for pre-collection activities shall include the following:


a) completion of request form or electronic request;


b) preparation of the patient (e.g. instructions to caregivers, phlebotomists, sample collectors and 
patients);


c) type and amount of the primary sample to be collected with descriptions of the primary sample 
containers and any necessary additives;


d) special timing of collection, where needed;
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e) clinical information relevant to or affecting sample collection, examination performance or result 
interpretation (e.g. history of administration of drugs).


5.4.4.3 Instructions for collection activities


The laboratory’s instructions for collection activities shall include the following:


a) determination of the identity of the patient from whom a primary sample is collected;


b) verification that the patient meets pre-examination requirements [e.g. fasting status, medication 
status (time of last dose, cessation), sample collection at predetermined time or time intervals, etc.];


c) instructions for collection of primary blood and non-blood samples, with descriptions of the primary 
sample containers and any necessary additives;


d) in situations where the primary sample is collected as part of clinical practice, information and 
instructions regarding primary sample containers, any necessary additives and any necessary 
processing and sample transport conditions shall be determined and communicated to the 
appropriate clinical staff;


e) instructions for labelling of primary samples in a manner that provides an unequivocal link with the 
patients from whom they are collected;


f) recording of the identity of the person collecting the primary sample and the collection date, and, 
when needed, recording of the collection time;


g) instructions for proper storage conditions before collected samples are delivered to the laboratory;


h) safe disposal of materials used in the collection.


5.4.5 Sample transportation


The laboratory’s instructions for post-collection activities shall include packaging of samples for 
transportation.


The laboratory shall have a documented procedure for monitoring the transportations of samples to 
ensure they are transported:


a) within a time frame appropriate to the nature of the requested examinations and the laboratory 
discipline concerned;


b) within a temperature interval specified for sample collection and handling and with the designated 
preservatives to ensure the integrity of samples;


c) in a manner that ensures the integrity of the sample and the safety for the carrier, the general public 
and the receiving laboratory, in compliance with established requirements.


NOTE A laboratory which is not involved in primary sample collection and transportation is considered to 
have satisfied clause 5.4.5 c) above when, upon receipt of a sample whose integrity was compromised or which 
could have jeopardized the safety of the carrier or the general public, the sender is contacted immediately and 
informed about measures to be taken to eliminate recurrence.


5.4.6 Sample reception


The laboratory’s procedure for sample reception shall ensure that the following conditions are met.


a) Samples are unequivocally traceable, by request and labelling, to an identified patient or site.


b) Laboratory-developed and documented criteria for acceptance or rejection of samples are applied.


c) Where there are problems with patient or sample identification, sample instability due to delay in 
transport or inappropriate container(s), insufficient sample volume, or when the sample is clinically 
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critical or irreplaceable and the laboratory chooses to process the sample, the final report shall 
indicate the nature of the problem and, where applicable, that caution is required when interpreting 
the result.


d) All samples received are recorded in an accession book, worksheet, computer or other comparable 
system. The date and time of receipt and/or registration of samples shall be recorded. Whenever 
possible, the identity of the person receiving the sample shall also be recorded.


e) Authorized personnel shall evaluate received samples to ensure that they meet the acceptance 
criteria relevant for the requested examination(s).


f) Where relevant, there shall be instructions for the receipt, labelling, processing and reporting of 
samples specifically marked as urgent. The instructions shall include details of any special labelling 
of the request form and sample, the mechanism of transfer of the sample to the examination area 
of the laboratory, any rapid processing mode to be used, and any special reporting criteria to be 
followed.


All portions of the primary sample shall be unequivocally traceable to the original primary sample.


5.4.7 Pre-examination handling, preparation and storage


The laboratory shall have procedures and appropriate facilities for securing patient samples and avoiding 
deterioration, loss or damage during pre-examination activities and during handling, preparation and 
storage.


Laboratory procedures shall include time limits for requesting additional examinations or further 
examinations on the same primary sample.


5.5 Examination processes


5.5.1	 Selection,	verification	and	validation	of	examination	procedures


5.5.1.1 General


The laboratory shall select examination procedures which have been validated for their intended use. 
The identity of persons performing activities in examination processes shall be recorded.


The specified requirements (performance specifications) for each examination procedure shall relate to 
the intended use of that examination.


NOTE Preferred procedures are those specified in the instructions for use of in vitro medical devices or 
those that have been published in established/authoritative textbooks, peer-reviewed texts or journals, or in 
international consensus standards or guidelines, or national or regional regulations.


5.5.1.2	 Verification	of	examination	procedures


Validated examination procedures used without modification shall be subject to independent verification 
by the laboratory before being introduced into routine use.


The laboratory shall obtain information from the manufacturer/method developer for confirming the 
performance characteristics of the procedure.


The independent verification by the laboratory shall confirm, through obtaining objective evidence (in 
the form of performance characteristics) that the performance claims for the examination procedure 
have been met. The performance claims for the examination procedure confirmed during the verification 
process shall be those relevant to the intended use of the examination results.


The laboratory shall document the procedure used for the verification and record the results obtained. 
Staff with the appropriate authority shall review the verification results and record the review.
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5.5.1.3 Validation of examination procedures


The laboratory shall validate examination procedures derived from the following sources:


a) non-standard methods;


b) laboratory designed or developed methods;


c) standard methods used outside their intended scope;


d) validated methods subsequently modified.


The validation shall be as extensive as is necessary and confirm, through the provision of objective 
evidence (in the form of performance characteristics), that the specific requirements for the intended 
use of the examination have been fulfilled.


NOTE Performance characteristics of an examination procedure should include consideration of: 
measurement trueness, measurement accuracy, measurement precision including measurement repeatability 
and measurement intermediate precision; measurement uncertainty, analytical specificity, including interfering 
substances, analytical sensitivity, detection limit and quantitation limit, measuring interval, diagnostic specificity 
and diagnostic sensitivity.


The laboratory shall document the procedure used for the validation and record the results obtained. 
Staff with the authority shall review the validation results and record the review.


When changes are made to a validated examination procedure, the influence of such changes shall be 
documented and, when appropriate, a new validation shall be carried out.


5.5.1.4 Measurement uncertainty of measured quantity values


The laboratory shall determine measurement uncertainty for each measurement procedure in the 
examination phase used to report measured quantity values on patients’ samples. The laboratory shall 
define the performance requirements for the measurement uncertainty of each measurement procedure 
and regularly review estimates of measurement uncertainty.


NOTE 1 The relevant uncertainty components are those associated with the actual measurement process, 
commencing with the presentation of the sample to the measurement procedure and ending with the output of 
the measured value.


NOTE 2 Measurement uncertainties may be calculated using quantity values obtained by the measurement 
of quality control materials under intermediate precision conditions that include as many routine changes as 
reasonably possible in the standard operation of a measurement procedure, e.g. changes of reagent and calibrator 
batches, different operators, scheduled instrument maintenance.


NOTE 3 Examples of the practical utility of measurement uncertainty estimates might include confirmation 
that patients’ values meet quality goals set by the laboratory and meaningful comparison of a patient value with 
a previous value of the same type or with a clinical decision value.


The laboratory shall consider measurement uncertainty when interpreting measured quantity values. 
Upon request, the laboratory shall make its estimates of measurement uncertainty available to 
laboratory users.


Where examinations include a measurement step but do not report a measured quantity value, the 
laboratory should calculate the uncertainty of the measurement step where it has utility in assessing 
the reliability of the examination procedure or has influence on the reported result.


5.5.2 Biological reference intervals or clinical decision values


The laboratory shall define the biological reference intervals or clinical decision values, document the 
basis for the reference intervals or decision values and communicate this information to users.


When a particular biological reference interval or decision value is no longer relevant for the population 
served, appropriate changes shall be made and communicated to the users.
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When the laboratory changes an examination procedure or pre-examination procedure, the laboratory 
shall review associated reference intervals and clinical decision values, as applicable.


5.5.3 Documentation of examination procedures


Examination procedures shall be documented. They shall be written in a language commonly understood 
by the staff in the laboratory and be available in appropriate locations.


Any condensed document format (e.g. card files or similarly used systems) shall correspond to the 
documented procedure.


NOTE 1 Working instructions, card files or similar systems that summarize key information are acceptable for 
use as a quick reference at the workbench, provided that a full documented procedure is available for reference.


NOTE 2 Information from product instructions for use may be incorporated into examination procedures by 
reference.


All documents that are associated with the performance of examinations, including procedures, 
summary documents, condensed document format and product instructions for use, shall be subject to 
document control.


In addition to document control identifiers, documentation shall include, when applicable to the 
examination procedure, the following:


a) purpose of the examination;


b) principle and method of the procedure used for examinations;


c) performance characteristics (see 5.5.1.2 and 5.5.1.3);


d) type of sample (e.g. plasma, serum, urine);


e) patient preparation;


f) type of container and additives;


g) required equipment and reagents;


h) environmental and safety controls;


i) calibration procedures (metrological traceability);


j) procedural steps;


k) quality control procedures;


l) interferences (e.g. lipaemia, haemolysis, bilirubinemia, drugs) and cross reactions;


m) principle of procedure for calculating results including, where relevant, the measurement 
uncertainty of measured quantity values;


n) biological reference intervals or clinical decision values;


o) reportable interval of examination results;


p) instructions for determining quantitative results when a result is not within the measurement 
interval;


q) alert/critical values, where appropriate;


r) laboratory clinical interpretation;


s) potential sources of variation;
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t) references.


If the laboratory intends to change an existing examination procedure such that results or their 
interpretations could be significantly different, the implications shall be explained to users of the 
laboratory services after validating the procedure.


NOTE 3 This requirement can be accomplished in different ways, depending on local circumstances. Some 
methods include directed mailings, laboratory newsletters or part of the examination report itself.


5.6 Ensuring quality of examination results


5.6.1 General


The laboratory shall ensure the quality of examinations by performing them under defined conditions.


Appropriate pre and post-examination processes shall be implemented (see 4.14.7, 5.4, 5.7 and 5.8).


The laboratory shall not fabricate any results.


5.6.2 Quality control


5.6.2.1 General


The laboratory shall design quality control procedures that verify the attainment of the intended quality 
of results.


NOTE In several countries, quality control, as referred to in this subclause, is also named “internal quality 
control.”


5.6.2.2 Quality control materials


The laboratory shall use quality control materials that react to the examining system in a manner as 
close as possible to patient samples.


Quality control materials shall be periodically examined with a frequency that is based on the stability 
of the procedure and the risk of harm to the patient from an erroneous result.


NOTE 1 The laboratory should choose concentrations of control materials, wherever possible, especially at or 
near clinical decision values, which ensure the validity of decisions made.


NOTE 2 Use of independent third party control materials should be considered, either instead of, or in addition 
to, any control materials supplied by the reagent or instrument manufacturer.


5.6.2.3 Quality control data


The laboratory shall have a procedure to prevent the release of patient results in the event of quality 
control failure.


When the quality control rules are violated and indicate that examination results are likely to contain 
clinically significant errors, the results shall be rejected and relevant patient samples re-examined after 
the error condition has been corrected and within-specification performance is verified. The laboratory 
shall also evaluate the results from patient samples that were examined after the last successful quality 
control event.


Quality control data shall be reviewed at regular intervals to detect trends in examination performance 
that may indicate problems in the examination system. When such trends are noted, preventive actions 
shall be taken and recorded.


NOTE Statistical and non-statistical techniques for process control should be used wherever possible to 
continuously monitor examination system performance.
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5.6.3 Interlaboratory comparisons


5.6.3.1 Participation


The laboratory shall participate in an interlaboratory comparison programme(s) (such as an external 
quality assessment programme or proficiency testing programme) appropriate to the examination and 
interpretations of examination results. The laboratory shall monitor the results of the interlaboratory 
comparison programme(s) and participate in the implementation of corrective actions when 
predetermined performance criteria are not fulfilled.


NOTE The laboratory should participate in interlaboratory comparison programmes that substantially fulfil 
the relevant requirements of ISO/IEC 17043.


The laboratory shall establish a documented procedure for interlaboratory comparison participation 
that includes defined responsibilities and instructions for participation, and any performance criteria 
that differ from the criteria used in the interlaboratory comparison programme.


Interlaboratory comparison programme(s) chosen by the laboratory shall, as far as possible, provide 
clinically relevant challenges that mimic patient samples and have the effect of checking the entire 
examination process, including pre-examination procedures, and post-examination procedures, where 
possible.


5.6.3.2 Alternative approaches


Whenever an interlaboratory comparison is not available, the laboratory shall develop other approaches 
and provide objective evidence for determining the acceptability of examination results.


Whenever possible, this mechanism shall utilize appropriate materials.


NOTE Examples of such materials may include:


— certified reference materials;


— samples previously examined;


— material from cell or tissue repositories;


— exchange of samples with other laboratories;


— control materials that are tested daily in interlaboratory comparison programmes.


5.6.3.3 Analysis of interlaboratory comparison samples


The laboratory shall integrate interlaboratory comparison samples into the routine workflow in a 
manner that follows, as much as possible, the handling of patient samples.


Interlaboratory comparison samples shall be examined by personnel who routinely examine patient 
samples using the same procedures as those used for patient samples.


The laboratory shall not communicate with other participants in the interlaboratory comparison 
programme about sample data until after the date for submission of the data.


The laboratory shall not refer interlaboratory comparison samples for confirmatory examinations 
before submission of the data, although this would routinely be done with patient samples.


5.6.3.4 Evaluation of laboratory performance


The performance in interlaboratory comparisons shall be reviewed and discussed with relevant staff.


When predetermined performance criteria are not fulfilled (i.e. nonconformities are present), staff shall 
participate in the implementation and recording of corrective action. The effectiveness of corrective 
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action shall be monitored. The returned results shall be evaluated for trends that indicate potential 
nonconformities and preventive action shall be taken.


5.6.4 Comparability of examination results


There shall be a defined means of comparing procedures, equipment and methods used and establishing 
the comparability of results for patient samples throughout the clinically appropriate intervals. This is 
applicable to the same or different procedures, equipment, different sites, or all of these.


NOTE In the particular case of measurement results that are metrologically traceable to the same reference, 
the results are described as having metrological comparability providing that calibrators are commutable.


The laboratory shall notify users of any differences in comparability of results and discuss any 
implications for clinical practice when measuring systems provide different measurement intervals for 
the same measurand (e.g. glucose) and when examination methods are changed.


The laboratory shall document, record and, as appropriate, expeditiously act upon results from the 
comparisons performed. Problems or deficiencies identified shall be acted upon and records of actions 
retained.


5.7 Post-examination processes


5.7.1 Review of results


The laboratory shall have procedures to ensure that authorized personnel review the results of 
examinations before release and evaluate them against internal quality control and, as appropriate, 
available clinical information and previous examination results.


When the procedure for reviewing results involves automatic selection and reporting, review criteria 
shall be established, approved and documented (see 5.9.2).


5.7.2 Storage, retention and disposal of clinical samples


The laboratory shall have a documented procedure for identification, collection, retention, indexing, 
access, storage, maintenance and safe disposal of clinical samples.


The laboratory shall define the length of time clinical samples are to be retained. Retention time shall be 
defined by the nature of the sample, the examination and any applicable requirements.


NOTE Legal liability concerns regarding certain types of procedures (e.g. histology examinations, genetic 
examinations, paediatric examinations) may require the retention of certain samples for much longer periods 
than for other samples.


Safe disposal of samples shall be carried out in accordance with local regulations or recommendations 
for waste management.


5.8 Reporting of results


5.8.1 General


The results of each examination shall be reported accurately, clearly, unambiguously and in accordance 
with any specific instructions in the examination procedures.


The laboratory shall define the format and medium of the report (i.e. electronic or paper) and the manner 
in which it is to be communicated from the laboratory.


The laboratory shall have a procedure to ensure the correctness of transcription of laboratory results.


Reports shall include the information necessary for the interpretation of the examination results.
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The laboratory shall have a process for notifying the requester when an examination is delayed that 
could compromise patient care.


5.8.2 Report attributes


The laboratory shall ensure that the following report attributes effectively communicate laboratory 
results and meet the users’ needs:


a) comments on sample quality that might compromise examination results;


b) comments regarding sample suitability with respect to acceptance/rejection criteria;


c) critical results, where applicable;


d) interpretive comments on results, where applicable, which may include the verification of the 
interpretation of automatically selected and reported results (see 5.9.2) in the final report.


5.8.3 Report content


The report shall include, but not be limited to, the following:


a) a clear, unambiguous identification of the examination including, where appropriate, the examination 
procedure;


b) the identification of the laboratory that issued the report;


c) identification of all examinations that have been performed by a referral laboratory;


d) patient identification and patient location on each page;


e) name or other unique identifier of the requester and the requester’s contact details;


f) date of primary sample collection (and time, when available and relevant to patient care);


g) type of primary sample;


h) measurement procedure, where appropriate;


i) examination results reported in SI units, units traceable to SI units, or other applicable units;


j) biological reference intervals, clinical decision values, or diagrams/nomograms supporting clinical 
decision values, where applicable;


NOTE Under some circumstances, it might be appropriate to distribute lists or tables of biological 
reference intervals to all users of laboratory services at sites where reports are received.


k) interpretation of results, where appropriate;


NOTE Complete interpretation of results requires the context of clinical information that may not be 
available to the laboratory.


l) other comments such as cautionary or explanatory notes (e.g. quality or adequacy of the primary 
sample which may have compromised the result, results/interpretations from referral laboratories, 
use of developmental procedure);


m) identification of examinations undertaken as part of a research or development programme and for 
which no specific claims on measurement performance are available;


n) identification of the person(s) reviewing the results and authorizing the release of the report (if not 
contained in the report, readily available when needed);


o) date of the report, and time of release (if not contained in the report, readily available when needed);
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p) page number to total number of pages (e.g. “Page 1 of 5”, “Page 2 of 5”, etc.).


5.9 Release of results


5.9.1 General


The laboratory shall establish documented procedures for the release of examination results, including 
details of who may release results and to whom. The procedures shall ensure that the following 
conditions are met.


a) When the quality of the primary sample received is unsuitable for examination, or could have 
compromised the result, this is indicated in the report.


b) When examination results fall within established “alert” or “critical” intervals:


— a physician (or other authorized health professional) is notified immediately [this includes results 
received on samples sent to referral laboratories for examination (see 4.5)];


— records are maintained of actions taken that document date, time, responsible laboratory staff 
member, person notified and examination results conveyed, and any difficulties encountered in 
notifications.


c) Results are legible, without mistakes in transcription, and reported to persons authorized to receive 
and use the information.


d) When results are transmitted as an interim report, the final report is always forwarded to the 
requester.


e) There are processes for ensuring that results distributed by telephone or electronic means reach 
only authorized recipients. Results provided orally shall be followed by a written report. There 
shall be a record of all oral results provided.


NOTE 1 For the results of some examinations (e.g. certain genetic or infectious disease examinations) special 
counselling may be needed. The laboratory should endeavour to see that results with serious implications are not 
communicated directly to the patient without the opportunity for adequate counselling.


NOTE 2 Results of laboratory examinations that have been separated from all patient identification may be 
used for such purposes as epidemiology, demography or other statistical analyses.


See also 4.9.


5.9.2 Automated selection and reporting of results


If the laboratory implements a system for automated selection and reporting of results, it shall establish 
a documented procedure to ensure that:


a) the criteria for automated selection and reporting are defined, approved, readily available and 
understood by the staff;


NOTE Items for consideration when implementing automated selection and reporting include changes 
from previous patient values that require review and values that require intervention by laboratory 
personnel, such as absurd, unlikely or critical values.


b) the criteria are validated for proper functioning before use and verified after changes to the system 
that might affect their functioning;


c) there is a process for indicating the presence of sample interferences (e.g. haemolysis, icterus, 
lipaemia) that may alter the results of the examination;


d) there is a process for incorporating analytical warning messages from the instruments into the 
automated selection and reporting criteria, when appropriate;
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e) results selected for automated reporting shall be identifiable at the time of review before release 
and include date and time of selection;


f) there is a process for rapid suspension of automated selection and reporting.


5.9.3 Revised reports


When an original report is revised there shall be written instructions regarding the revision so that:


a) the revised report is clearly identified as a revision and includes reference to the date and patient’s 
identity in the original report;


b) the user is made aware of the revision;


c) the revised record shows the time and date of the change and the name of the person responsible for 
the change;


d) the original report entries remain in the record when revisions are made.


Results that have been made available for clinical decision making and revised shall be retained in 
subsequent cumulative reports and clearly identified as having been revised.


When the reporting system cannot capture amendments, changes or alterations, a record of such shall 
be kept.


5.10 Laboratory information management


5.10.1 General


The laboratory shall have access to the data and information needed to provide a service which meets 
the needs and requirements of the user.


The laboratory shall have a documented procedure to ensure that the confidentiality of patient 
information is maintained at all times.


NOTE In this International Standard, “information systems” includes the management of data and information 
contained in both computer and non-computerized systems. Some of the requirements may be more applicable 
to computer systems than to non-computerized systems. Computerized systems can include those integral to the 
functioning of laboratory equipment and stand alone systems using generic software, such as word processing, 
spreadsheet and database applications that generate, collate, report and archive patient information and reports.


5.10.2 Authorities and responsibilities


The laboratory shall ensure that the authorities and responsibilities for the management of the 
information system are defined, including the maintenance and modification to the information 
system(s) that may affect patient care.


The laboratory shall define the authorities and responsibilities of all personnel who use the system, in 
particular those who:


a) access patient data and information;


b) enter patient data and examination results;


c) change patient data or examination results;


d) authorize the release of examination results and reports.
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5.10.3 Information system management


The system(s) used for the collection, processing, recording, reporting, storage or retrieval of 
examination data and information shall be:


a) validated by the supplier and verified for functioning by the laboratory before introduction, with 
any changes to the system authorized, documented and verified before implementation;


NOTE Validation and verification include, where applicable, the proper functioning of interfaces between 
the laboratory information system and other systems such as with laboratory instrumentation, hospital 
patient administration systems and systems in primary care.


b) documented, and the documentation, including that for day to day functioning of the system, readily 
available to authorized users;


c) protected from unauthorized access;


d) safeguarded against tampering or loss;


e) operated in an environment that complies with supplier specifications or, in the case of non-
computerized systems, provides conditions which safeguard the accuracy of manual recording and 
transcription;


f) maintained in a manner that ensures the integrity of the data and information and includes the 
recording of system failures and the appropriate immediate and corrective actions;


g) in compliance with national or international requirements regarding data protection.


The laboratory shall verify that the results of examinations, associated information and comments are 
accurately reproduced, electronically and in hard copy where relevant, by the information systems 
external to the laboratory intended to directly receive the information (e.g. computer systems, fax 
machines, e-mail, website, personal web devices). When a new examination or automated comments are 
implemented, the laboratory shall verify that the changes are accurately reproduced by the information 
systems external to the laboratory intended to directly receive information from the laboratory.


The laboratory shall have documented contingency plans to maintain services in the event of failure or 
downtime in information systems that affects the laboratory’s ability to provide service.


When the information system(s) are managed and maintained off-site or subcontracted to an alternative 
provider, laboratory management shall be responsible for ensuring that the provider or operator of the 
system complies with all applicable requirements of this International Standard.
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Annex A 
(informative) 


 
Correlation with ISO 9001:2008 and ISO/IEC 17025:2005


The ISO 9000 quality system series is the parent document for a quality management system standard. 
Table A.1 illustrates the conceptual relationship between this International Standard and ISO 9001:2008.


The format of this edition more closely resembles that of ISO/IEC 17025:2005, used by ISO/TC 212 as 
the model for the structure of this International Standard with specific adjustment for medical (clinical) 
laboratories. Table A.2 shows the correlation between these two documents.


Table A.1 — Correlation between ISO 9001:2008 and this International Standard


ISO 9001:2008 ISO 15189:2012
1 Scope 1 Scope
1.1 General
1.2 Application
2 Normative references 2 Normative references
3 Terms and definitions 3 Terms and definitions
4 Quality management system 4.2 Quality management system
4.1 General requirements 4.2.1 General requirements


4.2 Documentation requirements
4.2.2 Documentation requirements
5.5.3 Documentation of examination procedures


4.2.1 General 4.2.2.1 General
4.2.2 Quality manual 4.2.2.2 Quality manual
4.2.3 Control of documents 4.3 Document control
4.2.4 Control of records 4.13 Control of records


5.1.9 Personnel records
5.3.1.7 Equipment records
5.3.2.7 Reagents and consumables — records
5.8.3 Report content


5 Management responsibility 4 Management requirements
4.1 Organization and management responsibility
4.1.1 Organization
4.1.2 Management responsibility


5.1 Management commitment 4.1.2.1 Management commitment
5.2 Customer focus 4.1.2.2 Needs of users
5.3 Quality policy 4.1.2.3 Quality Policy
5.4 Planning 4.1.2.4 Quality objectives and planning
5.4.1 Quality objectives 4.1.2.4 Quality objectives and planning
5.4.2 Quality management system planning 4.1.2.4 Quality objectives and planning
5.5 Responsibility, authority and communication 4.1.2.5 Responsibility, authority, and interrelationships
5.5.1 Responsibility and authority 4.1.2.5 Responsibility, authority and interrelationships
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ISO 9001:2008 ISO 15189:2012
5.5.2 Management representative 4.1.2.7 Quality manager
5.5.3 Internal communication 4.1.2.6 Communication
5.6 Management review 4.15 Management review


4.15.1 General
5.6.2 Review input 4.15.2 Review input


4.15.3 Review activities
5.6.3 Review output 4.15.4 Review output
6 Resource management 5 Technical requirements


5.3 Laboratory equipment, reagents and consumables
6.1 Provision of resources
6.2 Human resources 5.1 Personnel
6.2.1 General 5.1.1 General


5.1.2 Personnel qualifications
5.1.3 Job descriptions
5.1.4 Personnel introduction to the organizational 
environment


6.2.2 Competence, training and awareness 5.1.5 Training
5.1.6 Competence assessment
5.1.7 Reviews of staff performance
5.1.8 Continuing education and professional develop-
ment


6.3 Infrastructure 5.2 Accommodation and environmental conditions
5.2.1 General
5.2.2 Laboratory and office facilities
5.2.3 Storage facilities
5.2.4 Staff facilities
5.2.5 Patient sample collection facilities


6.4 Work environment 5.2.6 Facility maintenance and environmental condi-
tions


7 Product realization
7.1 Planning of product realization 4.4 Service agreements


4.7 Advisory services
7.2 Customer-related processes
7.2.1 Determination of requirements related to the 
product


4.4.1 Establishment of service agreements


7.2.2 Review of requirements related to the product 4.4.2 Review of service agreements
7.2.3 Customer communication
7.3 Design and development
7.3.1 Design and development planning
7.3.2 Design and development inputs
7.3.3 Design and development outputs
7.3.4 Design and development review
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ISO 9001:2008 ISO 15189:2012
7.3.5 Design and development verification
7.3.6 Design and development validation
7.3.7 Control of design and development changes
7.4 Purchasing 4.6 External services and supplies
7.4.1 Purchasing process 4.5 Examination by referral laboratories


4.5.1 Selecting and evaluating referral laboratories and 
consultants
4.5.2 Provision of examination results


7.4.2 Purchasing information 5.3 Laboratory equipment, reagents, and consumables
5.3.1 Equipment
5.3.1.1 General
5.3.2 Reagents and Consumables
5.3.2.1 General
5.3.2.2 Reagents and consumables – reception and 
storage


7.4.3 Verification of purchased products 5.3.1.2 Equipment acceptance testing
5.3.2.3 Reagents and consumables — acceptance test-
ing


7.5 Production and service provision 5.4 Pre-examination processes
5.5 Examination processes
5.7 Post-examination processes
5.8 Reporting of results
5.9 Release of results


7.5.1 Control of product and service provision
7.5.2 Validation of processes for production and ser-
vice provision


5.5.1 Selection, verification, and validation of examina-
tion 
procedures
5.5.1.2 Verification of examination procedures
5.5.1.3 Validation of examination procedures
5.5.1.4 Measurement uncertainty of measured quan-
tity values


7.5.3 Identification and traceability 5.4.6 Sample reception
7.5.4 Customer property 5.7.2 Storage, retention and disposal of clinical samples
7.5.5 Preservation of product 5.10 Laboratory information management
7.6 Control of monitoring and measuring equipment 5.3.1.3 Equipment instructions for use


5.3.1.4 Equipment calibration and metrological trace-
ability
5.3.1.5 Equipment maintenance and repair
5.3.1.6 Equipment adverse incident reporting
5.3.2.5 Reagents and consumables — instructions for 
use
5.3.2.6 Reagents and consumables — adverse incident 
 reporting
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ISO 9001:2008 ISO 15189:2012
8 Measurement, analysis and improvement 4.14 Evaluation and audits
8.1 General 4.14.1 General
8.2 Monitoring and measurement
8.2.1 Customer satisfaction 4.8 Resolution of complaints


4.14.3 Assessment of user feedback
4.14.4 Staff suggestions


8.2.2 Internal audit 4.14.5 Internal audit
8.2.3 Monitoring and measurement of processes 4.14.2 Periodic review of requests, and suitability of 


procedures and sample requirements
4.14.6 Risk management
4.14.7 Quality indicators
4.14.8 Reviews by external organizations
5.6 Ensuring quality of examination results


8.2.4 Monitoring and measurement of product
8.3 Control of nonconforming product 4.9 Identification and control of nonconformities


5.9.3 Revised reports
8.4 Analysis of data
8.5 Improvement
8.5.1 Continual improvement 4.12 Continual improvement
8.5.2 Corrective action 4.10 Corrective action
8.5.3 Preventive action 4.11 Preventive action


Table A.2 — Correlation between ISO/IEC 17025:2005 and this International Standard


ISO/IEC 17025:2005 ISO 15189:2012
1 Scope 1 Scope
2 Normative references 2 Normative references
3 Terms and definitions 3 Terms and definitions
4 Management requirements 4 Management requirements
4.1 Organization 4.1 Organization and management responsibility
4.2 Management system 4.2 Quality management system
4.3 Document control 4.3 Document control
4.4 Review of requests, tenders and contracts 4.4 Service agreements
4.5 Sub-contracting of tests and calibrations 4.5 Examination by referral laboratories
4.6 Purchasing services and supplies 4.6 External services and supplies
4.7 Service to the customer 4.7 Advisory services
4.8 Complaints 4.8 Resolution of complaints
4.9 Control of nonconforming testing and/or calibra-
tion work 4.9 Identification and control of nonconformities


4.10 Improvement 4.12 Continual improvement
4.11 Corrective action 4.10 Corrective action
4.12 Preventive action 4.11 Preventive action
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ISO/IEC 17025:2005 ISO 15189:2012
4.13 Control of records 4.13 Control of records
4.14 Internal audits 4.14 Evaluation and audits
4.15 Management reviews 4.15 Management review
5 Technical requirements 5 Technical requirements
5.1 General
5.2 Personnel 5.1 Personnel
5.3 Accommodation and environmental conditions 5.2 Accommodation and environmental conditions
5.4 Test and calibration methods and method valida-
tion 5.5 Examination processes


5.5 Equipment 5.3 Laboratory equipment, reagents and consumables


5.6 Measurement traceability 5.3.1.4 Equipment calibration and metrological trace-
ability


5.7 Sampling 5.4 Pre-examination processes
5.8 Handling of test and calibration items
5.9 Assuring the quality of test and calibration results 5.6 Ensuring the quality of examination results


5.10 Reporting the results
5.7 Post-examination processes
5.8 Reporting of results
5.9 Release of results
5.10 Laboratory information management
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Annex B 
(informative) 


 
Comparison of ISO 15189:2007 to ISO 15189:2012


Table B.1 — Comparison of ISO 15189:2007 to ISO 15189:2012


ISO 15189:2007 ISO 15189:2012
Foreword Foreword
Introduction Introduction
1 Scope 1 Scope
2 Normative references 2 Normative references
3 Terms and definitions 3 Terms and definitions
4 Management requirements 4 Management requirements
4.1 Organization and management 4.1 Organization and management responsibil-


ity
4.1.1 Organization
4.1.2 Management responsibility


4.2 Quality management system 4.2 Quality management system
4.2.1 General requirements
4.2.2 Documentation requirements


4.3 Document control 4.3 Document control
4.4 Review of contracts 4.4 Service agreements


4.4.1 Establishment of service agreements
4.4.2 Review of service agreements


4.5 Examination by referral laboratories 4.5 Examination by referral laboratories
4.5.1 Selecting and evaluating referral laborato-


ries and consultants
4.5.2 Provision of examination results


4.6 External services and supplies 4.6 External services and supplies
4.7 Advisory services 4.7 Advisory services
4.8 Resolution of complaints 4.8 Resolution of complaints
4.9 Identification and control of nonconformities 4.9 Identification and control of nonconformi-


ties
4.10 Corrective action 4.10 Corrective action
4.11 Preventive action 4.11 Preventive action
4.12 Continual improvement 4.12 Continual improvement
4.13 Quality and technical records 4.13 Control of records
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ISO 15189:2007 ISO 15189:2012
4.14 Internal audits 4.14 Evaluation and audits


4.14.1 General
4.14.2 Periodic review of requests, and suitability 


of procedures, and sample requirements
4.14.3 Assessment of user feedback
4.14.4 Staff suggestions
4.14.5 Internal audit
4.14.6 Risk management
4.14.7 Quality indicators
4.14.8 Reviews by external organizations


4.15 Management review 4.15 Management review
4.15.1 General
4.15.2 Review input
4.15.3 Review activities
4.15.4 Review output


5 Technical requirements 5 Technical requirements
5.1 Personnel 5.1 Personnel


5.1.1 General
5.1.2 Personnel qualifications
5.1.3 Job descriptions
5.1.4 Personnel introduction to the organizational 


environment
5.1.5 Training
5.1.6 Competence assessment
5.1.7 Reviews of staff performance
5.1.8 Continuing education and professional 


development
5.1.9 Personnel records


5.2 Accommodation and environmental condi-
tions


5.2 Accommodation and environmental condi-
tions


5.2.1 General
5.2.2 Laboratory and office facilities
5.2.3 Storage facilities
5.2.4 Staff facilities
5.2.5 Patient sample collection facilities
5.2.6 Facility maintenance and environmental 


conditions
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ISO 15189:2007 ISO 15189:2012
5.3 Laboratory equipment 5.3 Laboratory equipment, reagents, and con-


sumables
5.3.1 Equipment
5.3.1.1 General
5.3.1.2 Equipment acceptance testing
5.3.1.3 Equipment instructions for use
5.3.1.4 Equipment calibration and metrological 


traceability
5.3.1.5 Equipment maintenance and repair
5.3.1.6 Equipment adverse incident reporting
5.3.1.7 Equipment records
5.3.2 Reagents and consumables
5.3.2.1 General
5.3.2.2 Reagents and consumables – reception and 


storage
5.3.2.3 Reagents and consumables – acceptance 


testing
5.3.2.4 Reagents and consumables – inventory 


management
5.3.2.5 Reagents and consumables – instructions 


for use
5.3.2.6 Reagents and consumables – adverse inci-


dent reporting
5.3.2.7 Reagents and consumables – records


5.4 Pre-examination procedures 5.4 Pre-examination processes
5.4.1 General
5.4.2 Information for patients and users
5.4.3 Requests form information
5.4.4 Primary sample collection and handling
5.4.4.1 General
5.4.4.2 Instructions for pre-collection activities
5.4.4.3 Instructions for collection activities
5.4.5 Sample transportation
5.4.6 Sample reception
5.4.7 Pre-examination handling, preparation, and 


storage
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ISO 15189:2007 ISO 15189:2012
5.5 Examination procedures 5.5 Examination processes


5.5.1 Selection, verification, and validation of 
examination procedures


5.5.1.1 General
5.5.1.2 Verification of examination procedures
5.5.1.3 Validation of examination procedures
5.5.1.4 Measurement uncertainty of measured 


quantity values
5.5.2 Biological reference intervals or clinical 


decision values
5.5.3 Documentation of examination procedures


5.6 Assuring quality of examination procedures 5.6 Ensuring quality of examination results
5.6.1 General
5.6.2 Quality control
5.6.2.1 General
5.6.2.2 Quality control materials
5.6.2.3 Quality control data
5.6.3 Interlaboratory comparisons
5.6.3.1 Participation
5.6.3.2 Alternative approaches
5.6.3.3 Analysis of interlaboratory comparison 


samples
5.6.3.4 Evaluation of laboratory performance
5.6.4 Comparability of examination results


5.7 Post-examination procedures 5.7 Post-examination processes
5.7.1 Review of results
5.7.2 Storage, retention and disposal of clinical 


samples
5.8 Reporting of results 5.8 Reporting of results


5.8.1 General
5.8.2 Report attributes
5.8.3 Report content
5.9 Release of results
5.9.1 General
5.9.2 Automated selection and reporting of 


results
5.9.3 Revised reports


(former Annex B) 5.10 Laboratory information management
5.10.1 General
5.10.2 Authorities and responsibilities
5.10.3 Information system management


Annex A Correlation with ISO 9001:2000 and ISO/
IEC 17025:1999


Annex A Correlation with ISO 9001:2008 and ISO/
IEC 17025:2005
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ISO 15189:2007 ISO 15189:2012
Annex B Recommendations for laboratory informa-


tion systems (LIS)
Annex B Comparison of ISO 15189:2007 to 


ISO 15189:2012
Annex C Ethics in laboratory medicine
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Foreword


ISO (the International Organization for Standardization) is a worldwide federation of national 
standards bodies (ISO member bodies). The work of preparing International Standards is normally 
carried out through ISO technical committees. Each member body interested in a subject for which 
a technical committee has been established has the right to be represented on that committee. 
International organizations, governmental and non-governmental, in liaison with ISO, also take part in 
the work. In the field of conformity assessment, ISO and the International Electrotechnical Commission 
(IEC) develop joint ISO/IEC documents under the management of the ISO Committee on Conformity 
assessment (ISO/CASCO).


The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).


Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).


Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.


For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www.iso.org/iso/foreword.html.


This document was prepared by the ISO Committee on Conformity Assessment (CASCO) and circulated 
for voting to the national bodies of both ISO and IEC, and was approved by both organizations.


This third edition cancels and replaces the second edition (ISO/IEC 17025:2005), which has been 
technically revised.


The main changes compared to the previous edition are as follows:


— the risk-based thinking applied in this edition has enabled some reduction in prescriptive 
requirements and their replacement by performance-based requirements;


— there is greater flexibility than in the previous edition in the requirements for processes, procedures, 
documented information and organizational responsibilities;


— a definition of “laboratory” has been added (see 3.6).
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Introduction


This document has been developed with the objective of promoting confidence in the operation of 
laboratories. This document contains requirements for laboratories to enable them to demonstrate they 
operate competently, and are able to generate valid results. Laboratories that conform to this document 
will also operate generally in accordance with the principles of ISO 9001.


This document requires the laboratory to plan and implement actions to address risks and opportunities. 
Addressing both risks and opportunities establishes a basis for increasing the effectiveness of the 
management system, achieving improved results and preventing negative effects. The laboratory is 
responsible for deciding which risks and opportunities need to be addressed.


The use of this document will facilitate cooperation between laboratories and other bodies, and assist 
in the exchange of information and experience, and in the harmonization of standards and procedures. 
The acceptance of results between countries is facilitated if laboratories conform to this document.


In this document, the following verbal forms are used:


— “shall” indicates a requirement;


— “should” indicates a recommendation;


— “may” indicates a permission;


— “can” indicates a possibility or a capability.


Further details can be found in the ISO/IEC Directives, Part 2.


For the purposes of research, users are encouraged to share their views on this document and their 
priorities for changes to future editions. Click on the link below to take part in the online survey:


17025_ed3_usersurvey
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General requirements for the competence of testing and 
calibration laboratories


1 Scope


This document specifies the general requirements for the competence, impartiality and consistent 
operation of laboratories.


This document is applicable to all organizations performing laboratory activities, regardless of the 
number of personnel.


Laboratory customers, regulatory authorities, organizations and schemes using peer-assessment, 
accreditation bodies, and others use this document in confirming or recognizing the competence of 
laboratories.


2 Normative references


The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.


ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and associated 
terms (VIM)1)


ISO/IEC 17000, Conformity assessment — Vocabulary and general principles


3	 Terms	and	definitions


For the purposes of this document, the terms and definitions given in ISO/IEC Guide 99 and 
ISO/IEC 17000 and the following apply.


ISO and IEC maintain terminological databases for use in standardization at the following addresses:


— ISO Online browsing platform: available at https://www.iso.org/obp


— IEC Electropedia: available at http://www.electropedia.org/


3.1
impartiality
presence of objectivity


Note 1 to entry: Objectivity means that conflicts of interest do not exist, or are resolved so as not to adversely 
influence subsequent activities of the laboratory (3.6).


Note 2 to entry: Other terms that are useful in conveying the element of impartiality include “freedom from 
conflict of interests”, “freedom from bias”, “lack of prejudice”, “neutrality”, “fairness”, “open-mindedness”, “even-
handedness”, “detachment”, “balance”.


[SOURCE: ISO/IEC 17021-1:2015, 3.2, modified — The words “the certification body” have been replaced 
by “the laboratory” in Note 1 to entry, and the word “independence” has been deleted from the list in 
Note 2 to entry.]


1)  Also known as JCGM 200.
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3.2
complaint
expression of dissatisfaction by any person or organization to a laboratory (3.6), relating to the activities 
or results of that laboratory, where a response is expected


[SOURCE: ISO/IEC 17000:2004, 6.5, modified — The words “other than appeal” have been deleted, and 
the words “a conformity assessment body or accreditation body, relating to the activities of that body” 
have been replaced by “a laboratory, relating to the activities or results of that laboratory”.]


3.3
interlaboratory comparison
organization, performance and evaluation of measurements or tests on the same or similar items by 
two or more laboratories in accordance with predetermined conditions


[SOURCE: ISO/IEC 17043:2010, 3.4]


3.4
intralaboratory comparison
organization, performance and evaluation of measurements or tests on the same or similar items 
within the same laboratory (3.6) in accordance with predetermined conditions


3.5
proficiency	testing
evaluation of participant performance against pre-established criteria by means of interlaboratory 
comparisons (3.3)


[SOURCE: ISO/IEC 17043:2010, 3.7, modified — Notes to entry have been deleted.]


3.6
laboratory
body that performs one or more of the following activities:


— testing;


— calibration;


— sampling, associated with subsequent testing or calibration


Note 1 to entry: In the context of this document, “laboratory activities” refer to the three above-mentioned 
activities.


3.7
decision rule
rule that describes how measurement uncertainty is accounted for when stating conformity with a 
specified requirement


3.8
verification
provision of objective evidence that a given item fulfils specified requirements


EXAMPLE 1 Confirmation that a given reference material as claimed is homogeneous for the quantity value 
and measurement procedure concerned, down to a measurement portion having a mass of 10 mg.


EXAMPLE 2 Confirmation that performance properties or legal requirements of a measuring system are 
achieved.


EXAMPLE 3 Confirmation that a target measurement uncertainty can be met.


Note 1 to entry: When applicable, measurement uncertainty should be taken into consideration.


Note 2 to entry: The item may be, for example, a process, measurement procedure, material, compound, or 
measuring system.
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Note 3 to entry: The specified requirements may be, for example, that a manufacturer's specifications are met.


Note 4 to entry: Verification in legal metrology, as defined in VIML, and in conformity assessment in general, 
pertains to the examination and marking and/or issuing of a verification certificate for a measuring system.


Note 5 to entry: Verification should not be confused with calibration. Not every verification is a validation (3.9).


Note 6 to entry: In chemistry, verification of the identity of the entity involved, or of activity, requires a description 
of the structure or properties of that entity or activity.


[SOURCE: ISO/IEC Guide 99:2007, 2.44]


3.9
validation
verification (3.8), where the specified requirements are adequate for an intended use


EXAMPLE A measurement procedure, ordinarily used for the measurement of mass concentration of 
nitrogen in water, may be validated also for measurement of mass concentration of nitrogen in human serum.


[SOURCE: ISO/IEC Guide 99:2007, 2.45]


4 General requirements


4.1 Impartiality


4.1.1 Laboratory activities shall be undertaken impartially and structured and managed so as to 
safeguard impartiality.


4.1.2 The laboratory management shall be committed to impartiality.


4.1.3 The laboratory shall be responsible for the impartiality of its laboratory activities and shall not 
allow commercial, financial or other pressures to compromise impartiality.


4.1.4 The laboratory shall identify risks to its impartiality on an on-going basis. This shall include those 
risks that arise from its activities, or from its relationships, or from the relationships of its personnel. 
However, such relationships do not necessarily present a laboratory with a risk to impartiality.


NOTE A relationship that threatens the impartiality of the laboratory can be based on ownership, 
governance, management, personnel, shared resources, finances, contracts, marketing (including branding), and 
payment of a sales commission or other inducement for the referral of new customers, etc.


4.1.5 If a risk to impartiality is identified, the laboratory shall be able to demonstrate how it eliminates 
or minimizes such risk.


4.2	 Confidentiality


4.2.1 The laboratory shall be responsible, through legally enforceable commitments, for the 
management of all information obtained or created during the performance of laboratory activities. 
The laboratory shall inform the customer in advance, of the information it intends to place in the public 
domain. Except for information that the customer makes publicly available, or when agreed between the 
laboratory and the customer (e.g. for the purpose of responding to complaints), all other information is 
considered proprietary information and shall be regarded as confidential.


4.2.2 When the laboratory is required by law or authorized by contractual arrangements to release 
confidential information, the customer or individual concerned shall, unless prohibited by law, be 
notified of the information provided.
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4.2.3 Information about the customer obtained from sources other than the customer (e.g. complainant, 
regulators) shall be confidential between the customer and the laboratory. The provider (source) of this 
information shall be confidential to the laboratory and shall not be shared with the customer, unless 
agreed by the source.


4.2.4 Personnel, including any committee members, contractors, personnel of external bodies, or 
individuals acting on the laboratory's behalf, shall keep confidential all information obtained or created 
during the performance of laboratory activities, except as required by law.


5 Structural requirements


5.1 The laboratory shall be a legal entity, or a defined part of a legal entity, that is legally responsible 
for its laboratory activities.


NOTE For the purposes of this document, a governmental laboratory is deemed to be a legal entity on the 
basis of its governmental status.


5.2 The laboratory shall identify management that has overall responsibility for the laboratory.


5.3 The laboratory shall define and document the range of laboratory activities for which it conforms 
with this document. The laboratory shall only claim conformity with this document for this range of 
laboratory activities, which excludes externally provided laboratory activities on an ongoing basis.


5.4 Laboratory activities shall be carried out in such a way as to meet the requirements of this 
document, the laboratory’s customers, regulatory authorities and organizations providing recognition. 
This shall include laboratory activities performed in all its permanent facilities, at sites away from its 
permanent facilities, in associated temporary or mobile facilities or at a customer's facility.


5.5 The laboratory shall:


a) define the organization and management structure of the laboratory, its place in any parent 
organization, and the relationships between management, technical operations and support 
services;


b) specify the responsibility, authority and interrelationship of all personnel who manage, perform or 
verify work affecting the results of laboratory activities;


c) document its procedures to the extent necessary to ensure the consistent application of its 
laboratory activities and the validity of the results.


5.6 The laboratory shall have personnel who, irrespective of other responsibilities, have the authority 
and resources needed to carry out their duties, including:


a) implementation, maintenance and improvement of the management system;


b) identification of deviations from the management system or from the procedures for performing 
laboratory activities;


c) initiation of actions to prevent or minimize such deviations;


d) reporting to laboratory management on the performance of the management system and any need 
for improvement;


e) ensuring the effectiveness of laboratory activities.
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5.7 Laboratory management shall ensure that:


a) communication takes place regarding the effectiveness of the management system and the 
importance of meeting customers' and other requirements;


b) the integrity of the management system is maintained when changes to the management system 
are planned and implemented.


6 Resource requirements


6.1 General


The laboratory shall have available the personnel, facilities, equipment, systems and support services 
necessary to manage and perform its laboratory activities.


6.2 Personnel


6.2.1 All personnel of the laboratory, either internal or external, that could influence the 
laboratory activities shall act impartially, be competent and work in accordance with the laboratory's 
management system.


6.2.2 The laboratory shall document the competence requirements for each function influencing the 
results of laboratory activities, including requirements for education, qualification, training, technical 
knowledge, skills and experience.


6.2.3 The laboratory shall ensure that the personnel have the competence to perform laboratory 
activities for which they are responsible and to evaluate the significance of deviations.


6.2.4 The management of the laboratory shall communicate to personnel their duties, responsibilities 
and authorities.


6.2.5 The laboratory shall have procedure(s) and retain records for:


a) determining the competence requirements;


b) selection of personnel;


c) training of personnel;


d) supervision of personnel;


e) authorization of personnel;


f) monitoring competence of personnel.


6.2.6 The laboratory shall authorize personnel to perform specific laboratory activities, including but 
not limited to, the following:


a) development, modification, verification and validation of methods;


b) analysis of results, including statements of conformity or opinions and interpretations;


c) report, review and authorization of results.
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6.3 Facilities and environmental conditions


6.3.1 The facilities and environmental conditions shall be suitable for the laboratory activities and 
shall not adversely affect the validity of results.


NOTE Influences that can adversely affect the validity of results can include, but are not limited to, microbial 
contamination, dust, electromagnetic disturbances, radiation, humidity, electrical supply, temperature, sound 
and vibration.


6.3.2 The requirements for facilities and environmental conditions necessary for the performance of 
the laboratory activities shall be documented.


6.3.3 The laboratory shall monitor, control and record environmental conditions in accordance with 
relevant specifications, methods or procedures or where they influence the validity of the results.


6.3.4 Measures to control facilities shall be implemented, monitored and periodically reviewed and 
shall include, but not be limited to:


a) access to and use of areas affecting laboratory activities;


b) prevention of contamination, interference or adverse influences on laboratory activities;


c) effective separation between areas with incompatible laboratory activities.


6.3.5 When the laboratory performs laboratory activities at sites or facilities outside its permanent 
control, it shall ensure that the requirements related to facilities and environmental conditions of this 
document are met.


6.4 Equipment


6.4.1 The laboratory shall have access to equipment (including, but not limited to, measuring 
instruments, software, measurement standards, reference materials, reference data, reagents, 
consumables or auxiliary apparatus) that is required for the correct performance of laboratory activities 
and that can influence the results.


NOTE 1 A multitude of names exist for reference materials and certified reference materials, including reference 
standards, calibration standards, standard reference materials and quality control materials. ISO 17034 contains 
additional information on reference material producers (RMPs). RMPs that meet the requirements of ISO 17034 
are considered to be competent. Reference materials from RMPs meeting the requirements of ISO 17034 are 
provided with a product information sheet/certificate that specifies, amongst other characteristics, homogeneity 
and stability for specified properties and, for certified reference materials, specified properties with certified 
values, their associated measurement uncertainty and metrological traceability.


NOTE 2 ISO Guide 33 provides guidance on the selection and use of reference materials. ISO Guide 80 provides 
guidance to produce in-house quality control materials.


6.4.2 When the laboratory uses equipment outside its permanent control, it shall ensure that the 
requirements for equipment of this document are met.


6.4.3 The laboratory shall have a procedure for handling, transport, storage, use and planned 
maintenance of equipment in order to ensure proper functioning and to prevent contamination or 
deterioration.


6.4.4 The laboratory shall verify that equipment conforms to specified requirements before being 
placed or returned into service.
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6.4.5 The equipment used for measurement shall be capable of achieving the measurement accuracy 
and/or measurement uncertainty required to provide a valid result.


6.4.6 Measuring equipment shall be calibrated when:


— the measurement accuracy or measurement uncertainty affects the validity of the reported 
results, and/or


— calibration of the equipment is required to establish the metrological traceability of the reported 
results.


NOTE Types of equipment having an effect on the validity of the reported results can include:


—   those used for the direct measurement of the measurand, e.g. use of a balance to perform a mass measurement;


—   those used to make corrections to the measured value, e.g. temperature measurements;


—   those used to obtain a measurement result calculated from multiple quantities.


6.4.7 The laboratory shall establish a calibration programme, which shall be reviewed and adjusted as 
necessary in order to maintain confidence in the status of calibration.


6.4.8 All equipment requiring calibration or which has a defined period of validity shall be labelled, 
coded or otherwise identified to allow the user of the equipment to readily identify the status of 
calibration or period of validity.


6.4.9 Equipment that has been subjected to overloading or mishandling, gives questionable results, or 
has been shown to be defective or outside specified requirements, shall be taken out of service. It shall be 
isolated to prevent its use or clearly labelled or marked as being out of service until it has been verified 
to perform correctly. The laboratory shall examine the effect of the defect or deviation from specified 
requirements and shall initiate the management of nonconforming work procedure (see 7.10).


6.4.10 When intermediate checks are necessary to maintain confidence in the performance of the 
equipment, these checks shall be carried out according to a procedure.


6.4.11 When calibration and reference material data include reference values or correction factors, the 
laboratory shall ensure the reference values and correction factors are updated and implemented, as 
appropriate, to meet specified requirements.


6.4.12 The laboratory shall take practicable measures to prevent unintended adjustments of equipment 
from invalidating results.


6.4.13 Records shall be retained for equipment which can influence laboratory activities. The records 
shall include the following, where applicable:


a) the identity of equipment, including software and firmware version;


b) the manufacturer's name, type identification, and serial number or other unique identification;


c) evidence of verification that equipment conforms with specified requirements;


d) the current location;


e) calibration dates, results of calibrations, adjustments, acceptance criteria, and the due date of the 
next calibration or the calibration interval;


f) documentation of reference materials, results, acceptance criteria, relevant dates and the period of 
validity;
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g) the maintenance plan and maintenance carried out to date, where relevant to the performance of 
the equipment;


h) details of any damage, malfunction, modification to, or repair of, the equipment.


6.5 Metrological traceability


6.5.1 The laboratory shall establish and maintain metrological traceability of its measurement results 
by means of a documented unbroken chain of calibrations, each contributing to the measurement 
uncertainty, linking them to an appropriate reference.


NOTE 1 In ISO/IEC Guide 99, metrological traceability is defined as the “property of a measurement result 
whereby the result can be related to a reference through a documented unbroken chain of calibrations, each 
contributing to the measurement uncertainty”.


NOTE 2 See Annex A for additional information on metrological traceability.


6.5.2 The laboratory shall ensure that measurement results are traceable to the International System 
of Units (SI) through:


a) calibration provided by a competent laboratory; or


NOTE 1 Laboratories fulfilling the requirements of this document are considered to be competent.


b) certified values of certified reference materials provided by a competent producer with stated 
metrological traceability to the SI; or


NOTE 2 Reference material producers fulfilling the requirements of ISO 17034 are considered to be 
competent.


c) direct realization of the SI units ensured by comparison, directly or indirectly, with national or 
international standards.


NOTE 3 Details of practical realization of the definitions of some important units are given in the SI brochure.


6.5.3 When metrological traceability to the SI units is not technically possible, the laboratory shall 
demonstrate metrological traceability to an appropriate reference, e.g.:


a) certified values of certified reference materials provided by a competent producer;


b) results of reference measurement procedures, specified methods or consensus standards that are 
clearly described and accepted as providing measurement results fit for their intended use and 
ensured by suitable comparison.


6.6 Externally provided products and services


6.6.1 The laboratory shall ensure that only suitable externally provided products and services that 
affect laboratory activities are used, when such products and services:


a) are intended for incorporation into the laboratory’s own activities;


b) are provided, in part or in full, directly to the customer by the laboratory, as received from the 
external provider;


c) are used to support the operation of the laboratory.


NOTE Products can include, for example, measurement standards and equipment, auxiliary equipment, 
consumable materials and reference materials. Services can include, for example, calibration services, sampling 
services, testing services, facility and equipment maintenance services, proficiency testing services and 
assessment and auditing services.
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6.6.2 The laboratory shall have a procedure and retain records for:


a) defining, reviewing and approving the laboratory’s requirements for externally provided products 
and services;


b) defining the criteria for evaluation, selection, monitoring of performance and re-evaluation of the 
external providers;


c) ensuring that externally provided products and services conform to the laboratory’s established 
requirements, or when applicable, to the relevant requirements of this document, before they are 
used or directly provided to the customer;


d) taking any actions arising from evaluations, monitoring of performance and re-evaluations of the 
external providers.


6.6.3 The laboratory shall communicate its requirements to external providers for:


a) the products and services to be provided;


b) the acceptance criteria;


c) competence, including any required qualification of personnel;


d) activities that the laboratory, or its customer, intends to perform at the external provider's 
premises.


7 Process requirements


7.1 Review of requests, tenders and contracts


7.1.1 The laboratory shall have a procedure for the review of requests, tenders and contracts. The 
procedure shall ensure that:


a) the requirements are adequately defined, documented and understood;


b) the laboratory has the capability and resources to meet the requirements;


c) where external providers are used, the requirements of 6.6 are applied and the laboratory advises 
the customer of the specific laboratory activities to be performed by the external provider and 
gains the customer's approval;


NOTE 1 It is recognized that externally provided laboratory activities can occur when:


—   the laboratory has the resources and competence to perform the activities, however, for unforeseen 
reasons is unable to undertake these in part or full;


—   the laboratory does not have the resources or competence to perform the activities.


d) the appropriate methods or procedures are selected and are capable of meeting the customers' 
requirements.


NOTE 2 For internal or routine customers, reviews of requests, tenders and contracts can be performed in a 
simplified way.


7.1.2 The laboratory shall inform the customer when the method requested by the customer is 
considered to be inappropriate or out of date.


7.1.3 When the customer requests a statement of conformity to a specification or standard for the 
test or calibration (e.g. pass/fail, in-tolerance/out-of-tolerance), the specification or standard and the 
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decision rule shall be clearly defined. Unless inherent in the requested specification or standard, the 
decision rule selected shall be communicated to, and agreed with, the customer.


NOTE For further guidance on statements of conformity, see ISO/IEC Guide 98-4.


7.1.4 Any differences between the request or tender and the contract shall be resolved before 
laboratory activities commence. Each contract shall be acceptable both to the laboratory and the 
customer. Deviations requested by the customer shall not impact the integrity of the laboratory or the 
validity of the results.


7.1.5 The customer shall be informed of any deviation from the contract.


7.1.6 If a contract is amended after work has commenced, the contract review shall be repeated and 
any amendments shall be communicated to all affected personnel.


7.1.7 The laboratory shall cooperate with customers or their representatives in clarifying the 
customer's request and in monitoring the laboratory’s performance in relation to the work performed.


NOTE Such cooperation can include:


a)   providing reasonable access to relevant areas of the laboratory to witness customer-specific laboratory 
activities;


b)   preparation, packaging, and dispatch of items needed by the customer for verification purposes.


7.1.8 Records of reviews, including any significant changes, shall be retained. Records shall also be 
retained of pertinent discussions with a customer relating to the customer's requirements or the results 
of the laboratory activities.


7.2	 Selection,	verification	and	validation	of	methods


7.2.1	 Selection	and	verification	of	methods


7.2.1.1 The laboratory shall use appropriate methods and procedures for all laboratory activities and, 
where appropriate, for evaluation of the measurement uncertainty as well as statistical techniques for 
analysis of data.


NOTE “Method” as used in this document can be considered synonymous with the term “measurement 
procedure” as defined in ISO/IEC Guide 99.


7.2.1.2 All methods, procedures and supporting documentation, such as instructions, standards, 
manuals and reference data relevant to the laboratory activities, shall be kept up to date and shall be 
made readily available to personnel (see 8.3).


7.2.1.3 The laboratory shall ensure that it uses the latest valid version of a method unless it is not 
appropriate or possible to do so. When necessary, the application of the method shall be supplemented 
with additional details to ensure consistent application.


NOTE International, regional or national standards or other recognized specifications that contain sufficient 
and concise information on how to perform laboratory activities do not need to be supplemented or rewritten as 
internal procedures if these standards are written in a way that they can be used by the operating personnel 
in a laboratory. It can be necessary to provide additional documentation for optional steps in the method or 
additional details.


7.2.1.4 When the customer does not specify the method to be used, the laboratory shall select an 
appropriate method and inform the customer of the method chosen. Methods published either in 
international, regional or national standards, or by reputable technical organizations, or in relevant 
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scientific texts or journals, or as specified by the manufacturer of the equipment, are recommended. 
Laboratory-developed or modified methods can also be used.


7.2.1.5 The laboratory shall verify that it can properly perform methods before introducing them by 
ensuring that it can achieve the required performance. Records of the verification shall be retained. If the 
method is revised by the issuing body, verification shall be repeated to the extent necessary.


7.2.1.6 When method development is required, this shall be a planned activity and shall be assigned 
to competent personnel equipped with adequate resources. As method development proceeds, periodic 
review shall be carried out to confirm that the needs of the customer are still being fulfilled. Any 
modifications to the development plan shall be approved and authorized.


7.2.1.7 Deviations from methods for all laboratory activities shall occur only if the deviation has been 
documented, technically justified, authorized, and accepted by the customer.


NOTE Customer acceptance of deviations can be agreed in advance in the contract.


7.2.2 Validation of methods


7.2.2.1 The laboratory shall validate non-standard methods, laboratory-developed methods and 
standard methods used outside their intended scope or otherwise modified. The validation shall be as 
extensive as is necessary to meet the needs of the given application or field of application.


NOTE 1 Validation can include procedures for sampling, handling and transportation of test or calibration items.


NOTE 2 The techniques used for method validation can be one of, or a combination of, the following:


a)   calibration or evaluation of bias and precision using reference standards or reference materials;


b)   systematic assessment of the factors influencing the result;


c)   testing method robustness through variation of controlled parameters, such as incubator temperature, 
volume dispensed;


d)   comparison of results achieved with other validated methods;


e)   interlaboratory comparisons;


f)   evaluation of measurement uncertainty of the results based on an understanding of the theoretical principles 
of the method and practical experience of the performance of the sampling or test method.


7.2.2.2 When changes are made to a validated method, the influence of such changes shall be 
determined and where they are found to affect the original validation, a new method validation shall be 
performed.


7.2.2.3 The performance characteristics of validated methods, as assessed for the intended use, shall 
be relevant to the customers' needs and consistent with specified requirements.


NOTE Performance characteristics can include, but are not limited to, measurement range, accuracy, 
measurement uncertainty of the results, limit of detection, limit of quantification, selectivity of the method, 
linearity, repeatability or reproducibility, robustness against external influences or cross-sensitivity against 
interference from the matrix of the sample or test object, and bias.


7.2.2.4 The laboratory shall retain the following records of validation:


a) the validation procedure used;


b) specification of the requirements;
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c) determination of the performance characteristics of the method;


d) results obtained;


e) a statement on the validity of the method, detailing its fitness for the intended use.


7.3 Sampling


7.3.1 The laboratory shall have a sampling plan and method when it carries out sampling of substances, 
materials or products for subsequent testing or calibration. The sampling method shall address the 
factors to be controlled to ensure the validity of subsequent testing or calibration results. The sampling 
plan and method shall be available at the site where sampling is undertaken. Sampling plans shall, 
whenever reasonable, be based on appropriate statistical methods.


7.3.2 The sampling method shall describe:


a) the selection of samples or sites;


b) the sampling plan;


c) the preparation and treatment of sample(s) from a substance, material or product to yield the 
required item for subsequent testing or calibration.


NOTE When received into the laboratory, further handling can be required as specified in 7.4.


7.3.3 The laboratory shall retain records of sampling data that forms part of the testing or calibration 
that is undertaken. These records shall include, where relevant:


a) reference to the sampling method used;


b) date and time of sampling;


c) data to identify and describe the sample (e.g. number, amount, name);


d) identification of the personnel performing sampling;


e) identification of the equipment used;


f) environmental or transport conditions;


g) diagrams or other equivalent means to identify the sampling location, when appropriate;


h) deviations, additions to or exclusions from the sampling method and sampling plan.


7.4 Handling of test or calibration items


7.4.1 The laboratory shall have a procedure for the transportation, receipt, handling, protection, 
storage, retention, and disposal or return of test or calibration items, including all provisions necessary 
to protect the integrity of the test or calibration item, and to protect the interests of the laboratory and 
the customer. Precautions shall be taken to avoid deterioration, contamination, loss or damage to the 
item during handling, transporting, storing/waiting, and preparation for testing or calibration. Handling 
instructions provided with the item shall be followed.


7.4.2 The laboratory shall have a system for the unambiguous identification of test or calibration 
items. The identification shall be retained while the item is under the responsibility of the laboratory. 
The system shall ensure that items will not be confused physically or when referred to in records or 
other documents. The system shall, if appropriate, accommodate a sub-division of an item or groups of 
items and the transfer of items.
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7.4.3 Upon receipt of the test or calibration item, deviations from specified conditions shall be recorded. 
When there is doubt about the suitability of an item for test or calibration, or when an item does not 
conform to the description provided, the laboratory shall consult the customer for further instructions 
before proceeding and shall record the results of this consultation. When the customer requires the 
item to be tested or calibrated acknowledging a deviation from specified conditions, the laboratory shall 
include a disclaimer in the report indicating which results may be affected by the deviation.


7.4.4 When items need to be stored or conditioned under specified environmental conditions, these 
conditions shall be maintained, monitored and recorded.


7.5 Technical records


7.5.1 The laboratory shall ensure that technical records for each laboratory activity contain the 
results, report and sufficient information to facilitate, if possible, identification of factors affecting 
the measurement result and its associated measurement uncertainty and enable the repetition of the 
laboratory activity under conditions as close as possible to the original. The technical records shall 
include the date and the identity of personnel responsible for each laboratory activity and for checking 
data and results. Original observations, data and calculations shall be recorded at the time they are made 
and shall be identifiable with the specific task.


7.5.2 The laboratory shall ensure that amendments to technical records can be tracked to previous 
versions or to original observations. Both the original and amended data and files shall be retained, 
including the date of alteration, an indication of the altered aspects and the personnel responsible for the 
alterations.


7.6 Evaluation of measurement uncertainty


7.6.1 Laboratories shall identify the contributions to measurement uncertainty. When evaluating 
measurement uncertainty, all contributions that are of significance, including those arising from 
sampling, shall be taken into account using appropriate methods of analysis.


7.6.2 A laboratory performing calibrations, including of its own equipment, shall evaluate the 
measurement uncertainty for all calibrations.


7.6.3 A laboratory performing testing shall evaluate measurement uncertainty. Where the test method 
precludes rigorous evaluation of measurement uncertainty, an estimation shall be made based on an 
understanding of the theoretical principles or practical experience of the performance of the method.


NOTE 1 In those cases where a well-recognized test method specifies limits to the values of the major sources 
of measurement uncertainty and specifies the form of presentation of the calculated results, the laboratory is 
considered to have satisfied 7.6.3 by following the test method and reporting instructions.


NOTE 2 For a particular method where the measurement uncertainty of the results has been established and 
verified, there is no need to evaluate measurement uncertainty for each result if the laboratory can demonstrate 
that the identified critical influencing factors are under control.


NOTE 3 For further information, see ISO/IEC Guide 98-3, ISO 21748 and the ISO 5725 series.


7.7 Ensuring the validity of results


7.7.1 The laboratory shall have a procedure for monitoring the validity of results. The resulting data 
shall be recorded in such a way that trends are detectable and, where practicable, statistical techniques 
shall be applied to review the results. This monitoring shall be planned and reviewed and shall include, 
where appropriate, but not be limited to:


a) use of reference materials or quality control materials;
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b) use of alternative instrumentation that has been calibrated to provide traceable results;


c) functional check(s) of measuring and testing equipment;


d) use of check or working standards with control charts, where applicable;


e) intermediate checks on measuring equipment;


f) replicate tests or calibrations using the same or different methods;


g) retesting or recalibration of retained items;


h) correlation of results for different characteristics of an item;


i) review of reported results;


j) intralaboratory comparisons;


k) testing of blind sample(s).


7.7.2 The laboratory shall monitor its performance by comparison with results of other laboratories, 
where available and appropriate. This monitoring shall be planned and reviewed and shall include, but 
not be limited to, either or both of the following:


a) participation in proficiency testing;


NOTE ISO/IEC 17043 contains additional information on proficiency tests and proficiency testing 
providers. Proficiency testing providers that meet the requirements of ISO/IEC 17043 are considered to be 
competent.


b) participation in interlaboratory comparisons other than proficiency testing.


7.7.3 Data from monitoring activities shall be analysed, used to control and, if applicable, improve the 
laboratory's activities. If the results of the analysis of data from monitoring activities are found to be 
outside pre-defined criteria, appropriate action shall be taken to prevent incorrect results from being 
reported.


7.8 Reporting of results


7.8.1 General


7.8.1.1 The results shall be reviewed and authorized prior to release.


7.8.1.2 The results shall be provided accurately, clearly, unambiguously and objectively, usually in 
a report (e.g. a test report or a calibration certificate or report of sampling), and shall include all the 
information agreed with the customer and necessary for the interpretation of the results and all 
information required by the method used. All issued reports shall be retained as technical records.


NOTE 1 For the purposes of this document, test reports and calibration certificates are sometimes referred to 
as test certificates and calibration reports, respectively.


NOTE 2 Reports can be issued as hard copies or by electronic means, provided that the requirements of this 
document are met.


7.8.1.3 When agreed with the customer, the results may be reported in a simplified way. Any 
information listed in 7.8.2 to 7.8.7 that is not reported to the customer shall be readily available.
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7.8.2 Common requirements for reports (test, calibration or sampling)


7.8.2.1 Each report shall include at least the following information, unless the laboratory has valid 
reasons for not doing so, thereby minimizing any possibility of misunderstanding or misuse:


a) a title (e.g. “Test Report”, “Calibration Certificate” or “Report of Sampling”);


b) the name and address of the laboratory;


c) the location of performance of the laboratory activities, including when performed at a customer 
facility or at sites away from the laboratory’s permanent facilities, or in associated temporary or 
mobile facilities;


d) unique identification that all its components are recognized as a portion of a complete report and a 
clear identification of the end;


e) the name and contact information of the customer;


f) identification of the method used;


g) a description, unambiguous identification, and, when necessary, the condition of the item;


h) the date of receipt of the test or calibration item(s), and the date of sampling, where this is critical 
to the validity and application of the results;


i) the date(s) of performance of the laboratory activity;


j) the date of issue of the report;


k) reference to the sampling plan and sampling method used by the laboratory or other bodies where 
these are relevant to the validity or application of the results;


l) a statement to the effect that the results relate only to the items tested, calibrated or sampled;


m) the results with, where appropriate, the units of measurement;


n) additions to, deviations, or exclusions from the method;


o) identification of the person(s) authorizing the report;


p) clear identification when results are from external providers.


NOTE Including a statement specifying that the report shall not be reproduced except in full without 
approval of the laboratory can provide assurance that parts of a report are not taken out of context.


7.8.2.2 The laboratory shall be responsible for all the information provided in the report, except when 
information is provided by the customer. Data provided by a customer shall be clearly identified. In 
addition, a disclaimer shall be put on the report when the information is supplied by the customer and 
can affect the validity of results. Where the laboratory has not been responsible for the sampling stage 
(e.g. the sample has been provided by the customer), it shall state in the report that the results apply to 
the sample as received.


7.8.3	 Specific	requirements	for	test	reports


7.8.3.1 In addition to the requirements listed in 7.8.2, test reports shall, where necessary for the 
interpretation of the test results, include the following:


a) information on specific test conditions, such as environmental conditions;


b) where relevant, a statement of conformity with requirements or specifications (see 7.8.6);
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c) where applicable, the measurement uncertainty presented in the same unit as that of the measurand 
or in a term relative to the measurand (e.g. percent) when:


— it is relevant to the validity or application of the test results;


— a customer's instruction so requires, or


— the measurement uncertainty affects conformity to a specification limit;


d) where appropriate, opinions and interpretations (see 7.8.7);


e) additional information that may be required by specific methods, authorities, customers or groups 
of customers.


7.8.3.2 Where the laboratory is responsible for the sampling activity, test reports shall meet the 
requirements listed in 7.8.5 where necessary for the interpretation of test results.


7.8.4	 Specific	requirements	for	calibration	certificates


7.8.4.1 In addition to the requirements listed in 7.8.2, calibration certificates shall include the 
following:


a) the measurement uncertainty of the measurement result presented in the same unit as that of the 
measurand or in a term relative to the measurand (e.g. percent);


NOTE According to ISO/IEC Guide 99, a measurement result is generally expressed as a single measured 
quantity value including unit of measurement and a measurement uncertainty.


b) the conditions (e.g. environmental) under which the calibrations were made that have an influence 
on the measurement results;


c) a statement identifying how the measurements are metrologically traceable (see Annex A);


d) the results before and after any adjustment or repair, if available;


e) where relevant, a statement of conformity with requirements or specifications (see 7.8.6);


f) where appropriate, opinions and interpretations (see 7.8.7).


7.8.4.2 Where the laboratory is responsible for the sampling activity, calibration certificates shall meet 
the requirements listed in 7.8.5 where necessary for the interpretation of calibration results.


7.8.4.3 A calibration certificate or calibration label shall not contain any recommendation on the 
calibration interval, except where this has been agreed with the customer.


7.8.5	 Reporting	sampling	–	specific	requirements


Where the laboratory is responsible for the sampling activity, in addition to the requirements listed in 
7.8.2, reports shall include the following, where necessary for the interpretation of results:


a) the date of sampling;


b) unique identification of the item or material sampled (including the name of the manufacturer, the 
model or type of designation and serial numbers, as appropriate);


c) the location of sampling, including any diagrams, sketches or photographs;


d) a reference to the sampling plan and sampling method;


e) details of any environmental conditions during sampling that affect the interpretation of the 
results;
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f) information required to evaluate measurement uncertainty for subsequent testing or calibration.


7.8.6 Reporting statements of conformity


7.8.6.1 When a statement of conformity to a specification or standard is provided, the laboratory shall 
document the decision rule employed, taking into account the level of risk (such as false accept and false 
reject and statistical assumptions) associated with the decision rule employed, and apply the decision rule.


NOTE Where the decision rule is prescribed by the customer, regulations or normative documents, a further 
consideration of the level of risk is not necessary.


7.8.6.2 The laboratory shall report on the statement of conformity, such that the statement clearly 
identifies:


a) to which results the statement of conformity applies;


b) which specifications, standards or parts thereof are met or not met;


c) the decision rule applied (unless it is inherent in the requested specification or standard).


NOTE For further information, see ISO/IEC Guide 98-4.


7.8.7 Reporting opinions and interpretations


7.8.7.1 When opinions and interpretations are expressed, the laboratory shall ensure that only 
personnel authorized for the expression of opinions and interpretations release the respective statement. 
The laboratory shall document the basis upon which the opinions and interpretations have been made.


NOTE It is important to distinguish opinions and interpretations from statements of inspections and 
product certifications as intended in ISO/IEC 17020 and ISO/IEC 17065, and from statements of conformity as 
referred to in 7.8.6.


7.8.7.2 The opinions and interpretations expressed in reports shall be based on the results obtained 
from the tested or calibrated item and shall be clearly identified as such.


7.8.7.3 When opinions and interpretations are directly communicated by dialogue with the customer, 
a record of the dialogue shall be retained.


7.8.8 Amendments to reports


7.8.8.1 When an issued report needs to be changed, amended or re-issued, any change of information 
shall be clearly identified and, where appropriate, the reason for the change included in the report.


7.8.8.2 Amendments to a report after issue shall be made only in the form of a further document, or 
data transfer, which includes the statement “Amendment to Report, serial number... [or as otherwise 
identified]”, or an equivalent form of wording.


Such amendments shall meet all the requirements of this document.


7.8.8.3 When it is necessary to issue a complete new report, this shall be uniquely identified and shall 
contain a reference to the original that it replaces.


7.9 Complaints


7.9.1 The laboratory shall have a documented process to receive, evaluate and make decisions on 
complaints.
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7.9.2 A description of the handling process for complaints shall be available to any interested party 
on request. Upon receipt of a complaint, the laboratory shall confirm whether the complaint relates 
to laboratory activities that it is responsible for and, if so, shall deal with it. The laboratory shall be 
responsible for all decisions at all levels of the handling process for complaints.


7.9.3 The process for handling complaints shall include at least the following elements and methods:


a) description of the process for receiving, validating, investigating the complaint, and deciding what 
actions are to be taken in response to it;


b) tracking and recording complaints, including actions undertaken to resolve them;


c) ensuring that any appropriate action is taken.


7.9.4 The laboratory receiving the complaint shall be responsible for gathering and verifying all 
necessary information to validate the complaint.


7.9.5 Whenever possible, the laboratory shall acknowledge receipt of the complaint, and provide the 
complainant with progress reports and the outcome.


7.9.6 The outcomes to be communicated to the complainant shall be made by, or reviewed and 
approved by, individual(s) not involved in the original laboratory activities in question.


NOTE This can be performed by external personnel.


7.9.7 Whenever possible, the laboratory shall give formal notice of the end of the complaint handling 
to the complainant.


7.10 Nonconforming work


7.10.1 The laboratory shall have a procedure that shall be implemented when any aspect of its laboratory 
activities or results of this work do not conform to its own procedures or the agreed requirements of the 
customer (e.g. equipment or environmental conditions are out of specified limits, results of monitoring 
fail to meet specified criteria). The procedure shall ensure that:


a) the responsibilities and authorities for the management of nonconforming work are defined;


b) actions (including halting or repeating of work and withholding of reports, as necessary) are based 
upon the risk levels established by the laboratory;


c) an evaluation is made of the significance of the nonconforming work, including an impact analysis 
on previous results;


d) a decision is taken on the acceptability of the nonconforming work;


e) where necessary, the customer is notified and work is recalled;


f) the responsibility for authorizing the resumption of work is defined.


7.10.2 The laboratory shall retain records of nonconforming work and actions as specified in 7.10.1, 
bullets b) to f).


7.10.3 Where the evaluation indicates that the nonconforming work could recur, or that there is doubt 
about the conformity of the laboratory's operations with its own management system, the laboratory 
shall implement corrective action.
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7.11 Control of data and information management


7.11.1 The laboratory shall have access to the data and information needed to perform laboratory 
activities.


7.11.2 The laboratory information management system(s) used for the collection, processing, 
recording, reporting, storage or retrieval of data shall be validated for functionality, including the proper 
functioning of interfaces within the laboratory information management system(s) by the laboratory 
before introduction. Whenever there are any changes, including laboratory software configuration or 
modifications to commercial off-the-shelf software, they shall be authorized, documented and validated 
before implementation.


NOTE 1 In this document “laboratory information management system(s)” includes the management of data 
and information contained in both computerized and non-computerized systems. Some of the requirements can 
be more applicable to computerized systems than to non-computerized systems.


NOTE 2 Commercial off-the-shelf software in general use within its designed application range can be 
considered to be sufficiently validated.


7.11.3 The laboratory information management system(s) shall:


a) be protected from unauthorized access;


b) be safeguarded against tampering and loss;


c) be operated in an environment that complies with provider or laboratory specifications or, in the 
case of non-computerized systems, provides conditions which safeguard the accuracy of manual 
recording and transcription;


d) be maintained in a manner that ensures the integrity of the data and information;


e) include recording system failures and the appropriate immediate and corrective actions.


7.11.4 When a laboratory information management system is managed and maintained off-site or 
through an external provider, the laboratory shall ensure that the provider or operator of the system 
complies with all applicable requirements of this document.


7.11.5 The laboratory shall ensure that instructions, manuals and reference data relevant to the 
laboratory information management system(s) are made readily available to personnel.


7.11.6 Calculations and data transfers shall be checked in an appropriate and systematic manner.


8 Management system requirements


8.1 Options


8.1.1 General


The laboratory shall establish, document, implement and maintain a management system that is capable 
of supporting and demonstrating the consistent achievement of the requirements of this document and 
assuring the quality of the laboratory results. In addition to meeting the requirements of Clauses 4 to 7, 
the laboratory shall implement a management system in accordance with Option A or Option B.


NOTE See Annex B for more information.


 


© ISO/IEC 2017 – All rights reserved 19
Licensed to Otoe Sugahara.  ANSI store order # X_691078. Downloaded 11/23/2020. Single user license only. Copying and networking prohibited.







 


ISO/IEC 17025:2017(E)


8.1.2 Option A


As a minimum, the management system of the laboratory shall address the following:


— management system documentation (see 8.2);


— control of management system documents (see 8.3);


— control of records (see 8.4);


— actions to address risks and opportunities (see 8.5);


— improvement (see 8.6);


— corrective actions (see 8.7);


— internal audits (see 8.8);


— management reviews (see 8.9).


8.1.3 Option B


A laboratory that has established and maintains a management system, in accordance with the 
requirements of ISO 9001, and that is capable of supporting and demonstrating the consistent 
fulfilment of the requirements of Clauses 4 to 7, also fulfils at least the intent of the management system 
requirements specified in 8.2 to 8.9.


8.2 Management system documentation (Option A)


8.2.1 Laboratory management shall establish, document, and maintain policies and objectives for 
the fulfilment of the purposes of this document and shall ensure that the policies and objectives are 
acknowledged and implemented at all levels of the laboratory organization.


8.2.2 The policies and objectives shall address the competence, impartiality and consistent operation 
of the laboratory.


8.2.3 Laboratory management shall provide evidence of commitment to the development and 
implementation of the management system and to continually improving its effectiveness.


8.2.4 All documentation, processes, systems, records, related to the fulfilment of the requirements of 
this document shall be included in, referenced from, or linked to the management system.


8.2.5 All personnel involved in laboratory activities shall have access to the parts of the management 
system documentation and related information that are applicable to their responsibilities.


8.3 Control of management system documents (Option A)


8.3.1 The laboratory shall control the documents (internal and external) that relate to the fulfilment of 
this document.


NOTE In this context, “documents” can be policy statements, procedures, specifications, manufacturer’s 
instructions, calibration tables, charts, text books, posters, notices, memoranda, drawings, plans, etc. These can 
be on various media, such as hard copy or digital.


8.3.2 The laboratory shall ensure that:


a) documents are approved for adequacy prior to issue by authorized personnel;
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b) documents are periodically reviewed, and updated as necessary;


c) changes and the current revision status of documents are identified;


d) relevant versions of applicable documents are available at points of use and, where necessary, their 
distribution is controlled;


e) documents are uniquely identified;


f) the unintended use of obsolete documents is prevented, and suitable identification is applied to 
them if they are retained for any purpose.


8.4 Control of records (Option A)


8.4.1 The laboratory shall establish and retain legible records to demonstrate fulfilment of the 
requirements in this document.


8.4.2 The laboratory shall implement the controls needed for the identification, storage, protection, 
back-up, archive, retrieval, retention time, and disposal of its records. The laboratory shall retain records 
for a period consistent with its contractual obligations. Access to these records shall be consistent with 
the confidentiality commitments, and records shall be readily available.


NOTE Additional requirements regarding technical records are given in 7.5.


8.5 Actions to address risks and opportunities (Option A)


8.5.1 The laboratory shall consider the risks and opportunities associated with the laboratory activities 
in order to:


a) give assurance that the management system achieves its intended results;


b) enhance opportunities to achieve the purpose and objectives of the laboratory;


c) prevent, or reduce, undesired impacts and potential failures in the laboratory activities;


d) achieve improvement.


8.5.2 The laboratory shall plan:


a) actions to address these risks and opportunities;


b) how to:


— integrate and implement these actions into its management system;


— evaluate the effectiveness of these actions.


NOTE Although this document specifies that the laboratory plans actions to address risks, there is no 
requirement for formal methods for risk management or a documented risk management process. Laboratories 
can decide whether or not to develop a more extensive risk management methodology than is required by this 
document, e.g. through the application of other guidance or standards.


8.5.3 Actions taken to address risks and opportunities shall be proportional to the potential impact on 
the validity of laboratory results.


NOTE 1 Options to address risks can include identifying and avoiding threats, taking risk in order to pursue an 
opportunity, eliminating the risk source, changing the likelihood or consequences, sharing the risk, or retaining 
risk by informed decision.
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NOTE 2 Opportunities can lead to expanding the scope of the laboratory activities, addressing new customers, 
using new technology and other possibilities to address customer needs.


8.6 Improvement (Option A)


8.6.1 The laboratory shall identify and select opportunities for improvement and implement any 
necessary actions.


NOTE Opportunities for improvement can be identified through the review of the operational procedures, 
the use of the policies, overall objectives, audit results, corrective actions, management review, suggestions from 
personnel, risk assessment, analysis of data, and proficiency testing results.


8.6.2 The laboratory shall seek feedback, both positive and negative, from its customers. The feedback 
shall be analysed and used to improve the management system, laboratory activities and customer 
service.


NOTE Examples of the types of feedback include customer satisfaction surveys, communication records and 
review of reports with customers.


8.7 Corrective actions (Option A)


8.7.1 When a nonconformity occurs, the laboratory shall:


a) react to the nonconformity and, as applicable:


— take action to control and correct it;


— address the consequences;


b) evaluate the need for action to eliminate the cause(s) of the nonconformity, in order that it does not 
recur or occur elsewhere, by:


— reviewing and analysing the nonconformity;


— determining the causes of the nonconformity;


— determining if similar nonconformities exist, or could potentially occur;


c) implement any action needed;


d) review the effectiveness of any corrective action taken;


e) update risks and opportunities determined during planning, if necessary;


f) make changes to the management system, if necessary.


8.7.2 Corrective actions shall be appropriate to the effects of the nonconformities encountered.


8.7.3 The laboratory shall retain records as evidence of:


a) the nature of the nonconformities, cause(s) and any subsequent actions taken;


b) the results of any corrective action.
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8.8 Internal audits (Option A)


8.8.1 The laboratory shall conduct internal audits at planned intervals to provide information on 
whether the management system:


a) conforms to:


— the laboratory’s own requirements for its management system, including the laboratory 
activities;


— the requirements of this document;


b) is effectively implemented and maintained.


8.8.2 The laboratory shall:


a) plan, establish, implement and maintain an audit programme including the frequency, methods, 
responsibilities, planning requirements and reporting, which shall take into consideration the 
importance of the laboratory activities concerned, changes affecting the laboratory, and the results 
of previous audits;


b) define the audit criteria and scope for each audit;


c) ensure that the results of the audits are reported to relevant management;


d) implement appropriate correction and corrective actions without undue delay;


e) retain records as evidence of the implementation of the audit programme and the audit results.


NOTE ISO 19011 provides guidance for internal audits.


8.9 Management reviews (Option A)


8.9.1 The laboratory management shall review its management system at planned intervals, in order to 
ensure its continuing suitability, adequacy and effectiveness, including the stated policies and objectives 
related to the fulfilment of this document.


8.9.2 The inputs to management review shall be recorded and shall include information related to the 
following:


a) changes in internal and external issues that are relevant to the laboratory;


b) fulfilment of objectives;


c) suitability of policies and procedures;


d) status of actions from previous management reviews;


e) outcome of recent internal audits;


f) corrective actions;


g) assessments by external bodies;


h) changes in the volume and type of the work or in the range of laboratory activities;


i) customer and personnel feedback;


j) complaints;


k) effectiveness of any implemented improvements;


 


© ISO/IEC 2017 – All rights reserved 23
Licensed to Otoe Sugahara.  ANSI store order # X_691078. Downloaded 11/23/2020. Single user license only. Copying and networking prohibited.







 


ISO/IEC 17025:2017(E)


l) adequacy of resources;


m) results of risk identification;


n) outcomes of the assurance of the validity of results; and


o) other relevant factors, such as monitoring activities and training.


8.9.3 The outputs from the management review shall record all decisions and actions related to at least:


a) the effectiveness of the management system and its processes;


b) improvement of the laboratory activities related to the fulfilment of the requirements of this 
document;


c) provision of required resources;


d) any need for change.
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Annex A 
(informative) 


 
Metrological traceability


A.1 General


This annex provides additional information on metrological traceability, which is an important concept 
to ensure comparability of measurement results both nationally and internationally.


A.2 Establishing metrological traceability


A.2.1 Metrological traceability is established by considering, and then ensuring, the following:


a) the specification of the measurand (quantity to be measured);


b) a documented unbroken chain of calibrations going back to stated and appropriate references 
(appropriate references include national or international standards, and intrinsic standards);


c) that measurement uncertainty for each step in the traceability chain is evaluated according to 
agreed methods;


d) that each step of the chain is performed in accordance with appropriate methods, with the 
measurement results and with associated, recorded measurement uncertainties;


e) that the laboratories performing one or more steps in the chain supply evidence for their technical 
competence.


A.2.2 The systematic measurement error (sometimes called “bias”) of the calibrated equipment is 
taken into account to disseminate metrological traceability to measurement results in the laboratory. 
There are several mechanisms available to take into account the systematic measurement errors in the 
dissemination of measurement metrological traceability.


A.2.3 Measurement standards that have reported information from a competent laboratory that 
includes only a statement of conformity to a specification (omitting the measurement results and 
associated uncertainties) are sometimes used to disseminate metrological traceability. This approach, in 
which the specification limits are imported as the source of uncertainty, is dependent upon:


— the use of an appropriate decision rule to establish conformity;


— the specification limits subsequently being treated in a technically appropriate way in the 
uncertainty budget.


The technical basis for this approach is that the declared conformance to a specification defines a range 
of measurement values, within which the true value is expected to lie, at a specified level of confidence, 
which considers both any bias from the true value, as well as the measurement uncertainty.


EXAMPLE The use of OIML R 111 class weights to calibrate a balance.


A.3 Demonstrating metrological traceability


A.3.1 Laboratories are responsible for establishing metrological traceability in accordance with this 
document. Calibration results from laboratories conforming to this document provide metrological 
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traceability. Certified values of certified reference materials from reference material producers 
conforming to ISO 17034 provide metrological traceability. There are various ways to demonstrate 
conformity with this document: third party recognition (such as an accreditation body), external 
assessment by customers or self-assessment. Internationally accepted paths include, but are not limited 
to, the following.


a) Calibration and measurement capabilities provided by national metrology institutes and designated 
institutes that have been subject to suitable peer-review processes. Such peer-review is conducted 
under the CIPM MRA (International Committee for Weights and Measures Mutual Recognition 
Arrangement). Services covered by the CIPM MRA can be viewed in Appendix C of the BIPM KCDB 
(International Bureau of Weights and Measures Key Comparison Database) which details the range 
and measurement uncertainty for each listed service.


b) Calibration and measurement capabilities that have been accredited by an accreditation body 
subject to the ILAC (International Laboratory Accreditation Cooperation) Arrangement or to 
Regional Arrangements recognized by ILAC have demonstrated metrological traceability. Scopes of 
accredited laboratories are publicly available from their respective accreditation bodies.


A.3.2 The Joint BIPM, OIML (International Organization of Legal Metrology), ILAC and ISO Declaration 
on Metrological Traceability provides specific guidance when there is a need to demonstrate international 
acceptability of the metrological traceability chain.
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Annex B 
(informative) 


 
Management system options


B.1 Growth in the use of management systems generally has increased the need to ensure that 
laboratories can operate a management system that is seen as conforming to ISO 9001, as well as to 
this document. As a result, this document provides two options for the requirements related to the 
implementation of a management system.


B.2 Option A (see 8.1.2) lists the minimum requirements for implementation of a management system 
in a laboratory. Care has been taken to incorporate all those requirements of ISO 9001 that are relevant 
to the scope of laboratory activities that are covered by the management system. Laboratories that 
comply with Clauses 4 to 7 and implement Option A of Clause 8 will therefore also operate generally in 
accordance with the principles of ISO 9001.


B.3 Option B (see 8.1.3) allows laboratories to establish and maintain a management system in 
accordance with the requirements of ISO 9001, in a manner that supports and demonstrates the 
consistent fulfilment of Clauses 4 to 7. Laboratories that implement Option B of Clause 8 will therefore 
also operate in accordance with ISO 9001. Conformity of the management system within which the 
laboratory operates to the requirements of ISO 9001 does not, in itself, demonstrate the competence of 
the laboratory to produce technically valid data and results. This is accomplished through compliance 
with Clauses 4 to 7.


B.4 Both options are intended to achieve the same result in the performance of the management 
system and compliance with Clauses 4 to 7.


NOTE Documents, data and records are components of documented information as used in ISO 9001 and 
other management system standards. Control of documents is covered in 8.3. The control of records is covered in 
8.4 and 7.5. The control of data related to the laboratory activities is covered in 7.11.
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B.5 Figure B.1 illustrates an example of a possible schematic representation of the operational 
processes of a laboratory, as described in Clause 7.


Figure B.1 — Possible schematic representation of the operational processes of a laboratory
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Foreword


ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.


The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).


Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/ patents).


Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.


For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www .iso .org/ iso/ foreword .html.


This document was prepared by Technical Committee ISO/TC 212, Clinical laboratory testing and in 
vitro diagnostic test systems.


This second edition cancels and replaces the first edition (ISO 17511:2003), which has been technically 
revised. The main changes compared to the previous edition are as follows:


— incorporation of the special requirements for metrologically traceable calibration hierarchies for 
measurement of catalytic concentration of enzymes (previously covered in ISO 18153:2003);


— to clarify that final reported values on human samples shall be metrologically traceable to the highest 
order available reference, the title and scope were modified to include metrological traceability of 
values assigned to human samples;


— updated normative references to remove International Vocabulary of Basic and General Terms 
in Metrology, 2nd edition, ISO, Geneva (1993) and ISO Guide 35:1989, Certification of reference 
materials — General and statistical principles;


— revision of Clause 4 to clearly define requirements of a manufacturer of an in vitro diagnostic 
medical device in establishing and documenting metrological traceability of assigned values (for 
calibrators, trueness controls and human samples), while incorporating requirements previously 
addressed in Clauses 6, 7 and 8 (thus eliminating those sections);


— revision of Clause 5 to incorporate additional models of metrologically traceable calibration 
hierarchies, especially 5.3 for measurement of catalytic concentration of enzymes (where the 
measurand is defined by a primary RMP; previously addressed in ISO 18153:2003), and 5.6 for 
an overview of the concept of assigned values of materials for measurands with metrological 
traceability to international harmonisation protocols (addressed in detail in ISO 21151).


Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www .iso .org/ members .html.
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Introduction


In laboratory medicine, the objective of examining a measurand in a human sample is to produce 
laboratory results that will enable a clinician to assess the risk of a disease, or to diagnose and make 
treatment decisions for a medical condition. To be clinically useful, the results obtained from a given 
human sample examined by different laboratories or among different in vitro diagnostic medical devices 
(IVD MDs) within a single laboratory should be equivalent, regardless of the measurement procedure 
employed. Equivalent results allow uniform application of medical decision limits and reference 
intervals, which can reduce the risk of harm caused by medical decisions based on non-equivalent 
examination results. Equivalence of results among different IVD MDs for the same measurand is also 
important for the analysis of results in medical records for the purpose of supporting clinical decisions 
and for conducting epidemiological investigations.


Equivalent results for human samples for a measurand can be achieved by establishing metrological 
traceability of the values assigned to the calibrators for a measurement procedure (MP) to the highest 
available reference system component for the measurand. Metrological traceability describes the 
calibration hierarchy and the sequence of value assignments, demonstrating an unbroken linkage 
between the measurement result for a human sample up to the highest available reference system 
component in the calibration hierarchy. The point at which metrological traceability begins (i.e. the 
highest level of metrological traceability in the calibration hierarchy) depends on the availability of 
higher order reference measurement procedures (RMPs), reference materials (RMs) or harmonisation 
protocols for the stated measurand.


Limitations in implementing metrologically traceable calibrations occur when different IVD MDs 
intended for the same measurand do not measure the same or very closely related measurable quantities. 
Some measurands of medical interest may be well-defined elements or molecules. An increasing number 
of medical decisions depend on measurands that consist of complex and variable mixtures of chemical 
structures, molecular species and molecular complexes in varying proportions, e.g. glycoproteins with 
multiple isoforms, variant amino acid sequences, nucleic acid sequences, and other complex molecular 
forms. When the selectivity of an IVD MD is not fit-for-purpose, sample-specific influence quantities 
in human samples due to factors including disease, drugs or other pathological conditions may lead to 
erroneous values for the intended measured quantity. Even with metrological traceability to higher 
order reference system components, the selectivity of MPs at all levels in the calibration hierarchy for 
a given IVD MD can influence its ability to achieve results for human samples that are equivalent to the 
results obtained with other IVD MDs for the same measurand.


This document presents requirements for manufacturers of IVD MDs in documenting the calibration 
hierarchy for a measured quantity in human samples using a specified IVD MD. The document includes 
various model calibration hierarchies offering potential technical solutions for different kinds of 
measurands in establishing metrological traceability of assigned values for human samples, calibrators 
and trueness control materials. Use of this document as part of a broadly-based risk management 
program for manufacturers of IVD MDs is consistent with the requirements of ISO 14971 and is 
expected to assist in the reduction of the risk of harm to patients due to non-equivalence of results 
among different IVD MDs.
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INTERNATIONAL STANDARD ISO 17511:2020(E)


In vitro diagnostic medical devices — Requirements for 
establishing metrological traceability of values assigned to 
calibrators, trueness control materials and human samples


1 Scope


This document specifies technical requirements and documentation necessary to establish metrological 
traceability of values assigned to calibrators, trueness control materials and human samples for 
quantities measured by IVD MDs. The human samples are those intended to be measured, as specified 
for each IVD MD. Metrological traceability of values for quantities in human samples extends to the 
highest available reference system component, ideally to RMPs and certified reference materials (CRMs).


All parties having a role in any of the steps described in a calibration hierarchy for an IVD MD are 
subject to the requirements described. These parties include but are not limited to manufacturers (of 
IVD MDs), RMP developers (see ISO 15193), RM producers (see ISO 15194), and reference/calibration 
laboratories (see ISO 15195) supporting calibration hierarchies for IVD MDs.


NOTE 1 Producers of RMs intended for use in standardization or calibration of IVD MDs include 
commercial and non-commercial organizations producing RMs for use by many end-users of IVD MDs 
and/or calibration laboratories, or for use by a single end-user medical laboratory, as in the case of 
a measurement standard (calibrator) intended to be used exclusively for calibration of a laboratory-
developed MP.


This document is applicable to:


a) all IVD MDs that provide measurement results in the form of numeric values, i.e. rational (ratio) 
and/or differential (interval) scales, and counting scales.


b) IVD MDs where the measurement result is reported as a qualitative value established with a ratio 
of two measurements (i.e. the signal from a specimen being tested and the signal from a RM with a 
specified concentration or activity at the cut-off), or a counting scale, with corresponding decision 
threshold(s). This also includes IVD MDs where results are categorized among ordinal categories 
based on pre-established quantitative intervals for a quantity.


c) RMs intended for use as trueness control materials for verification or assessment of calibration of 
IVD MDs, i.e. some commutable CRMs and some external quality assessment (EQA) materials (if so 
indicated in the RM’s intended use statement).


d) IVD MD-specific calibrators and trueness control materials with assigned values, intended to be 
used together with a specified IVD MD.


e) IVD MDs as described in a) and b), where no end-user performed calibration is required (i.e. when 
the manufacturer performs a factory calibration of the IVD MD).


This document is not applicable to:


a) calibrators and trueness control materials for IVD MDs which, due to their formulation, are known 
to have zero amount of measurand;


b) control materials that are used only for internal quality control purposes in medical laboratories to 
assess the imprecision of an IVD MD, either its repeatability or reproducibility, and/or for assessing 
changes in IVD MD results compared to a previously established calibration condition;


c) control materials that are used only for internal quality control purposes in medical laboratories 
and which are supplied with intervals of suggested acceptable values that are not metrologically 
traceable to higher order reference system components;
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d) properties reported as nominal scales and ordinal scales, where no magnitude is involved.


NOTE 2 Nominal scales are typically used to report e.g. identity of blood cell types, microorganism types, 
identity of nucleic acid sequences, identity of urine particles.


NOTE 3 Ordinal scales are often applied to results differentiated into dichotomous groupings (e.g. ‘sick’ 
vs. ‘healthy’), and occasionally to results differentiated into non-dichotomous categories where the result 
categories are rank-ordered but the rank-ordered categories cannot be differentiated in terms of relative 
degree of difference, e.g. negative, +1, +2, +3 for grading of presence of haemoglobin in urine specimens by visual 
observation.


2 Normative references


The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.


ISO 18113-2, In vitro diagnostic medical devices — Information supplied by the manufacturer (labelling) — 
Part 2: In vitro diagnostic reagents for professional use


ISO 15193, In vitro diagnostic medical devices — Measurement of quantities in samples of biological 
origin — Requirements for content and presentation of reference measurement procedures


ISO 15194, In vitro diagnostic medical devices — Measurement of quantities in samples of biological 
origin — Requirements for certified reference materials and the content of supporting documentation


3	 Terms	and	definitions,	symbols	and	abbreviated	terms


For the purposes of this document, the following terms and definitions apply.


ISO and IEC maintain terminological databases for use in standardization at the following addresses:


— ISO Online browsing platform: available at https:// www .iso .org/ obp


— IEC Electropedia: available at http:// www .electropedia .org/ 


3.1
analyte
component represented in the name of a measurable quantity (3.38)


EXAMPLE In the type of quantity (3.38) "mass of protein in 24-hour urine", "protein" is the analyte. In 
"amount of substance of glucose in plasma", "glucose" is the analyte. In both cases the long phrase represents the 
measurand (3.26).


3.2
analytical selectivity
selectivity of a measuring system
selectivity
property of a measuring system (3.29), used with a specified MP (3.27), whereby it provides measured 
quantity (3.38) values for one or more measurands (3.26) such that the values of each measurand (3.26) 
are independent of other measurands (3.26) or other quantities (3.38) in the phenomenon, body, or 
substance being investigated


EXAMPLE Capability of a measuring system (3.29) to measure the amount-of-substance concentration of 
creatinine in blood plasma without being influenced by the other components present in the sample.


Note 1 to entry: In chemistry, selectivity of a measuring system (3.29) is usually obtained for quantities (3.38) 
with selected components in concentrations within stated intervals.


Note 2 to entry: Selectivity as used in physics is a concept close to specificity as it is sometimes used in chemistry.
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[SOURCE: ISO/IEC Guide 99:2007 4.13, modified — ‘analytical selectivity’ added as the preferred term. 
Included only Example 5 with abbreviated text and NOTES 3 and 4.]


3.3
measurement bias
bias
estimate of a systematic measurement error


Note 1 to entry: See ISO/IEC Guide 99:2007 2.17, systematic measurement error.


Note 2 to entry: This definition applies to quantitative measurements only.


[SOURCE: ISO/IEC Guide 99:2007 2.18, modified — Note 1 and 2 to entry have been added.]


3.4
calibration
operation that, under specified conditions, in a first step, establishes a relation between the quantity 
(3.38) values with measurement uncertainties (3.48) provided by measurement standards (3.28) and 
corresponding indications with associated measurement uncertainties (3.48) and, in a second step, uses 
this information to establish a relation for obtaining a measurement result from an indication


Note 1 to entry: A calibration may be expressed by a statement, calibration function, calibration diagram, 
calibration curve, or calibration table. In some cases, it may consist of an additive or multiplicative correction of 
the indication with associated measurement uncertainty (3.48).


Note 2 to entry: Calibration should not be confused with adjustment of a measuring system (3.29), often 
mistakenly called “self-calibration”, or with verification (3.50) of calibration.


Note 3 to entry: Often, the first step alone in the above definition is perceived as being calibration.


[SOURCE: ISO/IEC Guide 99:2007 2.39]


3.5
calibration hierarchy
sequence of calibrations (3.4) from a reference to the final measuring system (3.29), where the outcome 
of each calibration (3.4) depends on the outcome of the previous calibration (3.4)


Note 1 to entry: Measurement uncertainty (3.48) necessarily increases along the sequence of calibrations (3.4).


Note 2 to entry: The elements of a calibration hierarchy are one or more measurement standards (3.28) and 
measuring systems (3.29) operated according to MPs (3.27).


Note 3 to entry: A comparison between two measurement standards (3.28) may be viewed as a calibration (3.4) if 
the comparison is used to check and, if necessary, correct the quantity (3.38) value and measurement uncertainty 
(3.48) attributed to one of the measurement standards (3.28).


Note 4 to entry: In this document, a calibration hierarchy is defined as a detailed description of the process for 
assigning a value of a measurand (3.26) to a sample using a specified sequence of MPs (3.27) and RMs (3.39) 
(calibrated by higher order RMs (3.39) and/or MPs (3.27) for the same type of quantity (3.38), where available).


Note 5 to entry: For purposes of this definition, a sample includes human samples as well as calibration materials 
(3.6), EQA materials or other RMs (3.39).


[SOURCE: ISO/IEC Guide 99:2007 2.40, modified — excludes original Note 3. Note 3 to entry is Note 4 
and Note 5 has been added.]
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3.6
calibrator
calibration material
measurement standard (3.28) used in calibration (3.4) of a measuring system (3.29) according to a 
specified MP (3.27)


[SOURCE: ISO/IEC Guide 99:2007 5.12, modified — “calibration material” has been added as an admitted 
term, "of a measuring system according to a specified MP" has been added at the end of the definition, 
NOTE has been deleted.]


3.7
catalytic activity
property of a component corresponding to the catalysed substance rate of conversion of a specified 
chemical reaction, in a specified measuring system (3.29)


Note 1 to entry: In this document the "component" is an enzyme.


Note 2 to entry: The quantity (3.38) "catalytic activity" relates to an amount of active enzyme, not its 
concentration; see 3.8.


Note 3 to entry: The coherent derived SI unit is "katal" (kat), equal to "mole per second" (mol s−1).


Note 4 to entry: The MP (3.27) is an essential element of the definition of the measurand (3.26).


Note 5 to entry: In many instances, instead of the conversion rate of the substrate ascribed in the short name 
of the enzyme analyte (3.1), e.g. "creatine" in "creatine kinase", the conversion rate of an indicator substance as 
substrate of a combined reaction is measured. Then the measurand (3.26) should be defined as 'catalytic activity 
of the enzyme as measured by the conversion rate of an indicator substance in a specified system according to a 
given MP (3.27)', e.g. 'catalytic activity of creatine kinase as measured by the rate of conversion of NADP+ in the 
IFCC reference procedure in human serum'.


[SOURCE: ISO 18153:2003, 3.2]


3.8
catalytic-activity concentration
catalytic concentration
catalytic activity (3.7) of a component divided by volume of the original system


Note 1 to entry: The coherent derived SI unit is "katal per cubic metre" or "mole per second cubic metre" 
(kat m−3 = mol s−1 m−3). In laboratory medicine, the unit of volume can be chosen to be "litre" (L).


Note 2 to entry: In this document the "component" is an enzyme and the "original system" can be, for example, 
the plasma of a blood sample.


[SOURCE: ISO 18153:2003, 3.3]


3.9
certified	reference	material
CRM
RM (3.39) accompanied by documentation issued by an authoritative body and providing one or more 
specified property values with associated uncertainties (3.48) and traceabilities (3.31), using valid 
procedures


EXAMPLE Human serum with assigned quantity (3.38) value for the concentration of cholesterol and 
associated measurement uncertainty (3.48) stated in an accompanying certificate, used as a calibrator (3.6) or 
measurement trueness control material (3.46).


Note 1 to entry: ‘Documentation’ is given in the form of a ‘certificate’ (see ISO Guide 31).


Note 2 to entry: Procedures for the production and CRM certification are given in ISO 17034:2016 and 
ISO Guide 35:2017.
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Note 3 to entry: In this definition, “uncertainty” covers both ‘measurement uncertainty’ (3.48) and ‘uncertainty 
associated with the value of a nominal property’, such as for identity and sequence. “Traceability” covers both 
‘metrological traceability (3.31) of a quantity value’ and ‘traceability of a nominal property value’.


Note 4 to entry: Specified quantity (3.38) values of CRMs require metrological traceability (3.31) with associated 
measurement uncertainty (3.48)[25].


Note 5 to entry: ISO/REMCO has an analogous definition[25] but uses the modifiers “metrological” and 
“metrologically” to refer to both quantities (3.38) and nominal properties.


Note 6 to entry: Specific requirements for CRMs and the content of supporting documentation (in the field of in 
vitro diagnostic medical devices) are given in ISO 15194.


Note 7 to entry: For a specified material, a calibration (3.4) certificate provided by an accredited calibration (3.4) 
laboratory does not confer the status of CRM on these types of materials.


[SOURCE: ISO/IEC Guide 99:2007 5.14, modified — Note 6 and 7 to entry have been added.]


3.10
commutability of a reference material
commutability
property of a RM (3.39), demonstrated by the closeness of agreement between the relation among the 
measurement results for a stated quantity (3.38) in this material, obtained according to two MPs (3.27), 
and the relation obtained among the measurement results for other specified materials


Note 1 to entry: The RM (3.39) in question is usually a calibrator (3.6) and the other specified materials are 
usually routine samples.


Note 2 to entry: In commutability assessment of an RM (3.39), comparisons among all applicable MPs (3.27) is 
desirable.


Note 3 to entry: Closeness of agreement of measurement results is defined in terms of fitness for purpose as 
appropriate for the intended use of the RM (3.39).


Note 4 to entry: A commutability statement is restricted to the MPs (3.27) as specified in a particular comparison.


[SOURCE: ISO/IEC Guide 99:2007 5.15 modified — Note 2 and Note 3 have been deleted. Note 2 to entry 
to Note 4 to entry have been added.]


3.11
control material
substance, material or article intended by its manufacturer (3.22) to be used to verify the performance 
characteristics of an IVD MD (3.21)


[SOURCE: ISO 18113-1:2009, 3.13]


3.12
end-user	IVD	MD	calibrator
end-user calibrator
RM (3.39) used as a measurement standard (3.28) intended for use with one or more IVD MD (3.21) MPs 
(3.27) intended to examine a particular measurand (3.26) in human samples


Note 1 to entry: End user calibrators includes RMs (3.39) or calibrators (3.6) applied internally by the manufacturer 
(3.22) to implement a final calibration (3.4) of the IVD MD (3.21), prior to the IVD MD’s (3.21) release and delivery 
to the end-user, where end-user calibration is not required (i.e. 'factory calibration').


Note 2 to entry: Factory-generated calibrations (3.4) or calibration (3.4) functions include calibration (3.4) 
information (equations, formula, functions, parameters, data) stored, e.g., in electronic format, for use with a 
microprocessor as part of an IVD MD (3.21) measuring system (3.29) to transform “signal” generated in the course 
of measuring unknown human samples to an amount of substance or other final measured value.
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3.13
equivalence of measured values
equivalent results
agreement of measured values among different IVD MDs (3.21) intended to measure the same 
measurand (3.26), where the differences in measured values on the same human samples do not affect 
clinical interpretation


Note 1 to entry: A conclusion of equivalence of measured values for the same human samples among two or more 
MPs (3.27) is based on the differences in measured values being within a pre-defined margin or limit.


[SOURCE: Harmonization.net, modified — wording revised for clarity.]


3.14
higher order reference material
higher order RM
CRM (3.9) that meets internationally accepted quality requirement and provides a common metrological 
reference within the calibration hierarchy (3.5) to which manufacturers (3.22) can establish metrological 
traceability (3.31)


Note 1 to entry: Quality requirements for higher order RMs are laid out in ISO 15194.


Note 2 to entry: Higher order RMs include fit–for–purpose primary RMs (3.35), primary calibrators (3.37), 
secondary calibrators (3.42) and international conventional calibrators (3.17).


Note 3 to entry: Pure substances constitute the primary measurement standard (3.37) and ultimate source 
of higher-order metrological traceability (3.31) for most traceability chains in chemistry, thermometry 
and calorimetry in general and for the certification of solution and matrix (3.24) RMs (3.39) in particular 
(see ISO Guide 35:2017).


Note 4 to entry: According to Joint Committee for Traceability in Laboratory Medicine (JCTLM) FAQs[27], a higher 
order RM is a CRM (3.9), meeting internationally accepted quality requirements, to which other measurement 
results can be referenced, and its measurement uncertainty (3.48) is completely established. Metrologically, a 
higher order RM is a RM (3.39) deployed at a higher level in the calibration hierarchy (3.5). Certified, highest order 
RMs, where available, are used by IVD MD (3.21) manufacturers (3.22) to assign values to working calibrators 
(3.51). These working calibrators (3.51) are subsequently used by the manufacturer (3.22) to assign values to 
measurands (3.26) in end-user IVD MD calibrators (3.12) and control materials (3.11) for use with IVD MDs (3.21) 
in medical laboratories and other IVD testing environments. Higher order RMs are most commonly produced 
and distributed by national metrology institutes (NMIs), e.g. U.S. National Institute of Standards and Technology 
(NIST), European Commission Joint Research Centre (EU-JRC), LGC Standards (UK), World Health Organization 
(WHO), National Institute for Biological Standards and Control (UK), National Institute of Metrology (CN), 
National Metrology Institute of Japan (JP), Reference Material Institute for Clinical Chemistry Standards (JP), 
Japanese Industrial Standards Committee (JISC), Centro Nacional de Metrología (MX), etc. Some commercial 
sources also provide RMs listed by JCTLM[28].


3.15
higher order reference measurement procedure
higher order RMP
reference measurement procedure (RMP) (3.40) meeting internationally accepted quality requirements 
and providing a common metrological reference within the calibration hierarchy (3.5) to which 
manufacturers’ (3.22) can establish metrological traceability (3.31) and accepted as providing 
measurement results fit for their intended use in assessing measurement trueness (3.47)


Note 1 to entry: Quality requirements for higher order RMPs (3.15) are defined in ISO 15193.


Note 2 to entry: For reasons of higher cost, equipment complexity and operator training requirements, higher 
order RMPs are typically performed in national metrology (3.32) institutes and/or accredited calibration (3.4) 
laboratories.


Note 3 to entry: In laboratory medicine, RMPs (3.40) that meet the requirements of ISO 15193 are considered to 
be higher order RMPs.
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Note 4 to entry: According to JCTLM FAQs[27], higher order RMPs are well documented, high accuracy (MPs) (3.27) 
used for assigning values to calibration materials (3.6). At the highest level (these MPs) (3.27) are frequently 
expensive to develop, too complicated for routine use and not suitable for high throughput analysis.


3.16
influence	quantity
quantity (3.38) that, in a direct measurement, does not affect the quantity (3.38) that is actually 
measured, but affects the relation between the indication and the measurement result


EXAMPLE Amount-of-substance concentration of bilirubin in a direct measurement of haemoglobin amount-
of-substance concentration in human blood plasma.


[SOURCE: ISO/IEC Guide 99:2007 2.52, modified — excludes 3 examples and 2 notes.]


3.17
international conventional calibrator
international conventional calibration material
international measurement standard
calibrator (3.6) whose quantity (3.38) value is not metrologically traceable (3.31) to the SI but is assigned 
by international agreement


Note 1 to entry: The quantity (3.38) is defined with respect to the intended clinical application.


3.18
international conventional reference measurement procedure
international conventional RMP
MP (3.27) yielding values that are not metrologically traceable to the SI but which by international 
agreement are used as reference values for a defined quantity (3.38)


Note 1 to entry: The quantity (3.38) is defined with respect to the intended clinical application.


3.19
international harmonisation protocol
description of a process implemented by an international body to achieve equivalence of measured values 
(3.13) within medically acceptable limits among two or more IVD MDs (3.21) intended for examination 
of the same measurand (3.26) for cases where there are no higher order RMPs (3.15) and no fit for 
purpose CRMs (3.9) or international conventional calibrators (3.17)


Note 1 to entry: A harmonisation protocol can be used to achieve standardization of measured values for a stated 
measurand (3.26) when there are no other higher order reference system components that are suitable for use.


3.20
international measurement standard
measurement standard (3.28) recognized by signatories to an international agreement and intended to 
serve worldwide as the basis for assigning values to other standards for the same quantity (3.38)


EXAMPLE 1 The international prototype of the kilogram.


EXAMPLE 2 ERM®-DA470k/IFCC for the calibration (3.4) of immunoassay-based in-vitro diagnostic devices or 
control products for the proteins certified. European Commission — Joint Research Centre (JRC), Geel, Belgium.


EXAMPLE 3 Triple point of water — the single combination of pressure and temperature at which liquid water, 
solid ice, and water vapour coexist in a stable equilibrium, occurring at exactly 273,16 K (0,01 °C; 32,02 °F) at a 
partial vapour pressure of 611,657 pascals (6,116 57 mbar; 0,006 036 59 atm).


[SOURCE: ISO/IEC Guide 99:2007 5.2, modified — Example 2 and Example 3 have been deleted. New 
Example 2 and Example 3 have been added]
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3.21
in vitro diagnostic medical device
IVD	medical	device
IVD	MD
device, whether used alone or in combination, intended by the manufacturer (3.22) for the in vitro 
examination of specimens derived from the human body solely or principally to provide information 
for diagnostic, monitoring or compatibility purposes and including reagents, calibrators (3.6), control 
materials (3.11), specimen receptacles, software, and related instruments or apparatus or other articles


[SOURCE: ISO 18113-1:2009, 3.27]


3.22
manufacturer
entity with responsibility for design, manufacture, fabrication, assembly, packaging or labelling of an 
IVD MD (3.21), for assembling a measuring system (3.29), or adapting an IVD MD (3.21) before it is placed 
on the market and/or put into service, regardless of whether these operations are carried out by that 
entity or on their behalf by a third party


Note 1 to entry: An entity includes but is not limited to an individual, a corporation (or other legally established 
business), an association, an institution, or a medical laboratory. An entity should be identifiable in terms of a 
separate and distinct existence and objective reality.


Note 2 to entry: The manufacturer has ultimate legal responsibility for ensuring conformance with all applicable 
regulatory requirements for the IVD MD (3.21) in the countries or jurisdictions where it is intended to be made 
available or sold, unless this responsibility is specifically imposed on another entity by the Regulatory Authority 
(RA) within that jurisdiction.


Note 3 to entry: The manufacturer’s responsibilities are described in other GHTF guidance documents. These 
responsibilities include meeting both pre-market requirements and post-market requirements, such as adverse 
event reporting and notification of corrective actions.


Note 4 to entry: ‘Design and/or manufacture’, as referred to in the above definition, may include specification 
development, production, fabrication, assembly, processing, packaging, repackaging, labelling, relabelling, 
sterilization, installation, or remanufacturing of an IVD MD (3.21); or putting a collection of IVD MDs (3.21), and 
possibly other products, together for a medical purpose.


Note 5 to entry: Any entity that assembles or adapts an IVD MD (3.21) that has already been supplied by a 
manufacturer for purposes of an examination to be performed on a human sample in accordance with the 
instructions for use, is not the manufacturer, provided the assembly or adaptation does not change the intended 
use of the IVD MD (3.21).


Note 6 to entry: Any entity who changes the intended use of, or modifies, an IVD MD (3.21) without acting on 
behalf of the original manufacturer and who makes it available for use under their own name, should be 
considered to be the manufacturer of the modified device.


Note 7 to entry: An authorised representative, distributor or importer who only adds its own address and 
contact details to the IVD MD (3.21) or the packaging, without obscuring or changing the existing labelling, is not 
considered a manufacturer.


Note 8 to entry: To the extent that an accessory is subject to the regulatory requirements of (an IVD MD (3.21)), 
the entity responsible for the design and/or manufacture of that accessory is considered to be a manufacturer.


[SOURCE: ISO 18113-1:2009, 3.36, modified — Replaced 'natural or legal person' and 'person' with 
'entity'; source Notes are excluded; new Note 1 to entry is introduced; Notes to entry 2-8 added and 
sourced (with minor modifications to ensure consistency in terminology as given in this definition) 
from GHTF/SG1N055: 2009, 5.1.]


3.23
matrix effect
influence of a property of the sample, independent of the presence of the analyte (3.1), on the 
measurement and thereby on the measured quantity (3.38) value


Note 1 to entry: A specified cause of a matrix effect is an influence quantity (3.16).
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Note 2 to entry: The term 'matrix effect' is sometimes erroneously used in cases of non-commutability of a 
material due to causes such as, e.g. a denatured analyte (3.1) or an added non-genuine component (surrogate 
analyte (3.1)) intended to simulate the measurand (3.26).


[SOURCE: ISO 15194:2009, 3.7, modified — Excluded NOTE 2 and Example; added Note 2 to entry.]


3.24
matrix
system matrix
<material> components of a material system, except the analyte (3.1)


Note 1 to entry: The biological system excluding the analyte (3.1) is the matrix of the material.


[SOURCE: ISO 15194:2009, 3.6, modified — added <material> as domain; added synonym ‘system 
matrix’; added Note 1 to entry.]


3.25
maximum allowable measurement uncertainty
Umax(y)
maximum fit for purpose measurement uncertainty (3.48) for measurement results produced by a given 
MP (3.27), and specified as an upper limit based on an evaluation of medical requirements


Note 1 to entry: ISO/IEC Guide 99:2007 4.26, defines maximum permissible measurement error. In modern 
English usage, the difference between the terms allowed and permitted is analogous to the difference between 
the concepts of tolerance (allowed) and authorization (permitted). Authorization implies a statutory, mandated, 
or legal requirement. For most measurands (3.26) in laboratory medicine there are no legal limits of performance, 
therefore allowable is the preferred adjective in the context of this definition.


Note 2 to entry: In this document, the maximum allowable measurement uncertainty (3.25) specification for an 
IVD MD (3.21) is abbreviated Umax(y).


3.26
measurand
quantity (3.38) intended to be measured


Note 1 to entry: Specification of a measurand requires knowledge of the kind of quantity (3.38), description of 
the state of the phenomenon, body, or substance carrying the quantity (3.38), including any relevant component, 
and the chemical entities involved.


Note 2 to entry: In the second edition of the VIM and in IEC 60050-300:2001, the measurand is defined as the 
“quantity (3.38) subject to measurement”.


Note 3 to entry: The measurement, including the measuring system (3.29) and the conditions under which the 
measurement is carried out, could change the phenomenon, body, or substance such that the quantity (3.38) 
being measured can differ from the measurand as defined. In this case, adequate correction is necessary.


EXAMPLE The length of a steel rod in equilibrium at ambient Celsius temperature of 23 °C will be different 
from the length at the specified temperature of 20 °C, which is the measurand. In this case, a correction is 
necessary.


Note 4 to entry: In chemistry, ‘analyte’ (3.1), or the name of a substance or compound, are terms sometimes used 
for ‘measurand’. This usage is erroneous because these terms do not refer to quantities (3.38).


Note 5 to entry: In laboratory medicine, the description of the measurand includes the name of the quantity 
(3.38) (e.g. amount of substance concentration), the component/analyte (3.1) (e.g. β-D-glucose), and the biological 
system in which it is found (e.g. blood plasma).


[SOURCE: ISO 18113-1:2009, 3.39, modified — Note to entry 3 and 5 added, example added]
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3.27
measurement procedure
MP
detailed description of a measurement according to one or more measurement principles and to a given 
measurement method (3.30), based on a measurement model and including any calculation to obtain a 
measurement result


Note 1 to entry: An MP is usually documented in sufficient detail to enable an operator to perform a measurement.


Note 2 to entry: An MP can include a statement concerning a target measurement uncertainty (3.48).


Note 3 to entry: An MP is sometimes called a standard operating procedure, abbreviated SOP.


[SOURCE: ISO/IEC Guide 99:2007 2.6]


3.28
measurement standard
standard
realization of the definition of a given quantity (3.38), with stated quantity (3.38) value and associated 
measurement uncertainty (3.48), used as a reference


EXAMPLE 1 1 kg mass measurement standard with an associated standard measurement uncertainty (3.48) 
of 3 μg.


EXAMPLE 2 Set of reference solutions of cortisol in human serum having a certified quantity value with 
measurement uncertainty (3.48) for each solution.


EXAMPLE 3 RM (3.39) providing quantity (3.38) values with measurement uncertainties (3.48) for the mass 
concentration of each of ten different proteins.


Note 1 to entry: A “realization of the definition of a given quantity (3.38)” can be provided by a measuring system 
(3.29), a material measure, or a RM (3.39).


Note 2 to entry: A measurement standard is frequently used as a reference in establishing measured quantity 
(3.38) values and associated measurement uncertainties (3.48) for other quantities (3.38) of the same kind, 
thereby establishing metrological traceability (3.31) through calibration (3.4) of other measurement standards, 
measuring instruments, or measuring systems (3.29).


Note 3 to entry: The term “realization” is used here in the most general meaning. It denotes three procedures of 
“realization”. The first one consists in the physical realization of the measurement unit from its definition and is 
realization sensu stricto. The second, termed “reproduction”, consists not in realizing the measurement unit from 
its definition but in setting up a highly reproducible measurement standard based on a physical phenomenon, as 
it happens, e.g. in case of use of frequency-stabilized lasers to establish a measurement standard for the metre, 
of the Josephson effect for the volt or of the quantum Hall effect for the ohm. The third procedure consists in 
adopting a material measure as a measurement standard. It occurs in the case of the measurement standard 
(3.28) of 1 kg.


Note 4 to entry: A standard measurement uncertainty (3.48) associated with a measurement standard is always 
a component of the combined standard measurement uncertainty (3.33) in a measurement result obtained using 
the measurement standard (see ISO/IEC Guide 98-3:2008 — GUM, 2.3.4). Frequently, this component is small 
compared with other components of the combined standard measurement uncertainty (3.33).


Note 5 to entry: Quantity (3.38) value and measurement uncertainty (3.48) must be determined at the time when 
the measurement standard is used.


Note 6 to entry: Several quantities (3.38) of the same kind or of different kinds may be realized in one device 
which is commonly also called a measurement standard.


[SOURCE: ISO/IEC Guide 99:2007 5.1, modified — Example 2 to Example 4 and Note 7 to Note 9 have 
been deleted.]
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3.29
measuring system
measurement system
set of one or more measuring instruments and often other devices, including any reagent and supply, 
assembled and adapted to give information used to generate measured quantity (3.38) values within 
specified intervals for quantities (3.38) of specified kinds


Note 1 to entry: A measuring system may consist of only one measuring instrument.


[SOURCE: ISO/IEC Guide 99:2007 3.2]


3.30
measurement method
method of measurement
generic description of a logical organization of operations used in a measurement


Note 1 to entry: Measurement methods may be qualified in various ways such as:


— substitution measurement method;


— differential measurement method;


— null measurement method;


— direct measurement method;


— indirect measurement method.


See IEC 60050-300:2001.


[SOURCE: ISO/IEC Guide 99:2007 2.5]


3.31
metrological traceability
property of a measurement result whereby the result can be related to a reference through a documented 
unbroken chain of calibrations (3.4), each contributing to the measurement uncertainty (3.48)


Note 1 to entry: For this definition, a ‘reference’ can be a definition of a measurement unit through its practical 
realization, or a MP (3.27) including the measurement unit for a non-ordinal quantity (3.38), or a measurement 
standard (3.28).


Note 2 to entry: Metrological traceability requires an established calibration hierarchy (3.5).


Note 3 to entry: Specification of the reference must include the time at which this reference was used in 
establishing the calibration hierarchy (3.5), along with any other relevant metrological information about the 
reference, such as when the first calibration (3.4) in the calibration hierarchy (3.5) was performed.


Note 4 to entry: For measurements with more than one input quantity (3.38) in the measurement model, 
each of the input quantity (3.38) values should itself be metrologically traceable and the calibration hierarchy 
(3.5) involved may form a branched structure or a network. The effort involved in establishing metrological 
traceability for each input quantity (3.38) value should be commensurate with its relative contribution to the 
measurement result.


Note 5 to entry: Metrological traceability of a measurement result does not ensure that the measurement 
uncertainty (3.48) is adequate for a given purpose or that there is an absence of mistakes.


Note 6 to entry: A comparison between two measurement standards (3.28) may be viewed as a calibration (3.4) if 
the comparison is used to check and, if necessary, correct the quantity (3.38) value and measurement uncertainty 
(3.48) attributed to one of the measurement standards (3.28).


Note 7 to entry: The ILAC considers the elements for confirming metrological traceability to be an unbroken 
metrological traceability chain to an international measurement standard (3.20) or a national measurement 
standard (3.28), a documented measurement uncertainty (3.48), a documented MP (3.27), accredited technical 
competence, metrological traceability to the SI, and calibration (3.4) intervals (see ILAC P10: 01/ 2013).
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Note 8 to entry: The abbreviated term “traceability” is sometimes used to mean ‘metrological traceability’ as 
well as other concepts, such as ‘sample traceability’ or ‘document traceability’ or ‘instrument traceability’ or 
‘material traceability’, where the history (“trace”) of an item is meant. Therefore, the full term of “metrological 
traceability” is preferred if there is any risk of confusion.


Note 9 to entry: Regarding Note 4 to entry above, VIM , 2.50, defines input quantity (3.38) in a measurement 
model as the quantity (3.38) that must be measured, or a quantity (3.38) the value of which can be otherwise 
obtained, in order to calculate a measured quantity value of a measurand (3.26).


EXAMPLE Length of a steel rod at a specified temperature is the measurand (3.26), while the ambient 
temperature, the observed length of the steel rod, and the thermal expansion coefficient of the steel rod are the 
input quantities (3.38) in the measurement model.


[SOURCE: ISO/IEC Guide 99:2007 2.41, modified — Note 9 to entry and EXAMPLE have been added.]


3.32
metrology
science of measurement and its application


Note 1 to entry: Metrology includes all theoretical and practical aspects of measurement, whatever the 
measurement uncertainty (3.48) and field of application.


[SOURCE: ISO/IEC Guide 99:2007 2.2]


3.33
combined standard measurement uncertainty 
combined standard uncertainty
u(y)
standard measurement uncertainty (3.48) that is obtained using the individual standard measurement 
uncertainties associated with the input quantities (3.38) in a measurement model (see 4.7)


[SOURCE: ISO/IEC Guide 99:2007 2.31, modified — Note to entry has been deleted.]


3.34
precision of measurement
closeness of agreement between indications or measured quantity (3.38) values obtained by replicate 
measurements on the same or similar objects under specified conditions


Note 1 to entry: Measurement precision is usually expressed numerically by measures of imprecision, such as 
standard deviation, variance, or coefficient of variation under the specified conditions of measurement.


Note 2 to entry: The ‘specified conditions’ can be, for example, repeatability conditions of measurement, 
intermediate precision conditions of measurement, or reproducibility conditions of measurement (see 
ISO 5725-1:1994).


Note 3 to entry: Measurement precision is used to define measurement repeatability, intermediate measurement 
precision, and measurement reproducibility.


Note 4 to entry: Sometimes “measurement precision” is erroneously used to mean measurement accuracy.


[SOURCE: ISO/IEC Guide 99:2007 2.15]


3.35
primary reference material
primary RM
high purity material of the analyte (3.1), certified for the mass/mole fraction of the analyte (3.1) in the 
material, and which constitutes the realization of the International System of Units (SI) for the analyte 
(3.1) of interest


Note 1 to entry: A primary reference material has its value assigned either directly by a primary RMP (3.36) or 
indirectly by determining the impurities of the material by appropriate analytical methods (e.g. mass balance 
method).
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3.36
primary reference measurement procedure
primary RMP
reference measurement procedure (RMP) (3.40) used to obtain a measurement result without relation to 
a measurement standard (3.28) for a quantity (3.38) of the same kind


EXAMPLE The volume of water delivered by a 50 mL pipette at 20 °C is measured by weighing the water 
delivered by the pipette into a beaker, taking the mass of beaker plus water minus the mass of the initially empty 
beaker, and correcting the mass difference for the actual water temperature using the volumic mass (mass 
density).


Note 1 to entry: The term 'primary RMP' (3.36) as used here refers to a fully detailed set of measurement 
instructions whereas the term 'primary method of measurement' (3.30) as defined by the Consultative Committee 
for Amount of Substance (CCQM) is a generic description of a measurement principle or a measurement method 
(3.30) covering various procedures.


[SOURCE: ISO/IEC Guide 99:2007 2.8, modified — Note 1 and Note 2 have been deleted and Note 1 to 
entry has been added.]


3.37
primary measurement standard
primary standard
primary calibrator
measurement standard (3.28) established using a primary RMP (3.36), or created as an artefact, chosen 
by convention


EXAMPLE 1 Primary measurement standard of amount-of-substance concentration prepared by dissolving a 
known amount of substance of a chemical component to a known volume of solution.


EXAMPLE 2 Primary measurement standard for pressure based on separate measurements of force and area.


EXAMPLE 3 Primary measurement standard for isotope amount-of-substance ratio measurements, prepared 
by mixing known amount-of-substances of specified isotopes.


EXAMPLE 4 Triple-point-of-water cell as a primary measurement standard of thermodynamic temperature.


EXAMPLE 5 The international prototype of the kilogram as an artefact, chosen by convention.


[SOURCE: ISO/IEC Guide 99:2007 5.4]


3.38
quantity
property of a phenomenon, body, or substance, where the property has a magnitude that can be 
expressed as a number and a reference


EXAMPLE 1 “Plasma (Blood) — Sodium ion; amount-of-substance concentration equal to 143 mmol/L in a 
given person at a given time”.


EXAMPLE 2 Number concentration of erythrocytes in blood sample (Whole Blood — erythrocytes; number 
concentration equal to 5 × 106/uL in a given person at a given time).


Note 1 to entry: The preferred IUPAC-IFCC format for designations of quantities in laboratory medicine is 
“System — Component; kind-of-quantity”.


Note 2 to entry: "Quantity" is not to be confused with "analyte"(3.1).


Note 3 to entry: MPs (3.27) for which the measurement is expressed in a qualitative manner (e.g. “present” or 
“not present”) against a ratio or counting scale with a pre-determined decision threshold, are consistent with 
this definition of the term quantity.


[SOURCE: ISO/IEC Guide 99:2007 1.1, modified — Note 1 to Note 6 have been deleted, and Example 2, 
Note 2 to entry and Note 3 to entry have been added.]
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3.39
reference material
RM
material sufficiently homogeneous and stable with reference to specified properties, which has been 
established to be fit for its intended use in measurement or in examination of nominal properties


EXAMPLE 1 Examples of RMs embodying quantities (3.38):


a) water of stated purity, the dynamic viscosity of which is used to calibrate viscometers;


b) human serum without an assigned quantity (3.38) value for the amount-of-substance concentration of the 
inherent cholesterol, used only as a measurement precision control material (3.11).


EXAMPLE 2 Examples of RMs embodying nominal properties:


a) colour chart indicating one or more specified colours;


b) DNA compound containing a specified nucleotide sequence;


c) urine containing 19-androstenedione.


EXAMPLE 3 Substance of known triple-point in a triple-point cell.


EXAMPLE 4 Glass of known optical density in a transmission filter holder.


EXAMPLE 5 Spheres of uniform size mounted on a microscope slide.


EXAMPLE 6 Human serum with an assigned quantity value for cholesterol (amount of substance) 
concentration and associated measurement uncertainty (3.48), used as a calibrator (3.6) or measurement trueness 
control material (3.46).


Note 1 to entry: Examination of a nominal property provides a nominal property value and associated 
uncertainty. This uncertainty is not a measurement uncertainty (3.48).


Note 2 to entry: RMs with or without assigned quantity (3.38) values can be used for measurement precision 
control whereas only RMs with assigned quantity (3.38) values can be used for calibration (3.4) or measurement 
trueness control (3.46).


Note 3 to entry: ‘RM’ comprises materials embodying quantities (3.38) as well as nominal properties.


Note 4 to entry: A RM is sometimes incorporated into a measuring system (3.29).


Note 5 to entry: Some RMs have assigned quantity (3.38) values that are metrologically traceable (3.31) to a 
measurement unit outside a system of units. Such materials include vaccines to which International Units (IU) 
have been assigned by the WHO[29].


Note 6 to entry: In a given measurement, a given RM can only be used for either calibration (3.4) or quality 
assurance.


Note 7 to entry: The specifications of a RM should include its material traceability, indicating its origin and 
processing[25].


Note 8 to entry: ISO/REMCO has an analogous definition[25] but uses the term “measurement process” to mean 
‘examination’ (see ISO 15189:2012), which covers both measurement of a quantity (3.38) and examination of a 
nominal property.


Note 9 to entry: A RM, accompanied by documentation issued by an authoritative body and referring to valid 
procedures used to obtain a specified property value with associated measurement uncertainty (3.48) and 
metrological traceability (3.31), is called a CRM (3.9).


Note 10 to entry: Requirements for the specifications of RMs intended for calibration (3.4) of RMPs (3.40) are 
described in ISO 15194.


Note 11 to entry: Uses of RMs include the calibration (3.4) of a measuring system (3.29), assessment of a MP (3.27), 
assigning values to other materials, and quality control. See also measurement standard (3.28).
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Note 12 to entry: Example of a RM that embodies a quantity (3.38): Blood plasma containing a stated mass 
fraction of glucose, intended for use as a calibrator (3.6).


[SOURCE: ISO/IEC Guide 99:2007 5.13, modified — Note 3 to entry, excludes EXAMPLE 1.c; Note 4 to 
entry, replaced “…specially fabricated device” with “…measuring system”.]


3.40
reference measurement procedure
RMP
MP (3.27) accepted as providing measurement results fit for their intended use in assessing 
measurement trueness (3.47) of measured quantity (3.38) values obtained from other MPs (3.27) for 
quantities (3.38) of the same kind, in calibration (3.4), or in characterizing RMs (3.39).


Note 1 to entry: Requirements for RMPs for use in calibration hierarchies (3.5) supporting IVD MDs (3.21) are 
described in ISO 15193.


[SOURCE: ISO/IEC Guide 99:2007 2.7, modified — Note 1 to entry has been added.]


3.41
reference measurement system
measuring system (3.29) accepted as fit for its intended purpose in assessing or establishing 
measurement trueness (3.47) for quantity values obtained from other MPs (3.27) for the measurand 
(3.26); comprised of (1) a unit of measurement, (2) a definition of the measurand (3.26), (3) RMP(s) 
(3.40), (4) RM(s) (3.39) and (5) one or more laboratories providing reference measurement services.


Note 1 to entry: Definition is taken from Reference [30].


3.42
secondary measurement standard
secondary standard
secondary calibrator
measurement standard (3.28) established through calibration (3.4) with respect to a primary 
measurement standard (3.37) for a quantity (3.38) of the same kind


Note 1 to entry: Calibration (3.4) may be obtained directly between a primary measurement standard (3.37) and a 
secondary measurement standard or involve an intermediate measuring system (3.29) calibrated by the primary 
measurement standard (3.37) and assigning a measurement result to the secondary measurement standard.


Note 2 to entry: A measurement standard (3.28) having its quantity value assigned by a ratio primary RMP (3.36) 
is a secondary measurement standard.


Note 3 to entry: An alternate applicable term for a secondary standard or calibrator (3.6), not included in VIM 5.5, 
is ‘secondary reference material.’


[SOURCE: ISO/IEC Guide 99:2007 5.5, modified — Note 3 to entry has been added.]


3.43
manufacturer's selected measurement procedure
manufacturer’s selected MP
MP (3.27) that is calibrated by one or more primary (3.37) or secondary calibrators (3.42) when available


Note 1 to entry: Throughput and other desired “productivity” features can make a given selected MP (3.27) less 
desirable for use in a setting requiring higher volume and faster turnaround times. A selected MP (3.27) can also 
be one with established clinical validity, in addition to having known (and acceptable) analytical performance 
attributes. Selected MPs (3.27) are sometimes used by manufacturers (3.22)as an internal benchmark to support 
research and development of new MPs (3.27) (intended to be commercialized by the manufacturer (3.22)), and 
are often used to support assignment of values to “working” or “master” calibrators (3.51) in support of routine 
value assignment of “product” end-user IVD-MD calibrators (3.12) for use by one or more IVD-MDs (3.21).


Note 2 to entry: The manufacturer's selected MP can be based on the same principle and measurement method 
(3.30) as the end-user’s IVD MD (3.21), but operated under more precisely controlled conditions (e.g., a larger 
number of replicates and/or a stricter control system) so as to reduce measurement uncertainty (3.48) in the 
value of the quantity (3.38) measured.
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Note 3 to entry: The manufacturer's selected MP can be based on the same principle and measurement method 
(3.30) as that of a higher order RMP (3.15) for the measurand (3.26).


3.44
manufacturer’s standing measurement procedure
manufacturer’s standing MP
MP (3.27), calibrated with a RM (3.39) or with a manufacturer’s working calibrator (3.51), used to assess 
or assign values to the end-user’s calibrator (3.12)


Note 1 to entry: The manufacturer's standing MP can be based on the same principle and measurement method 
(3.30) as the end-user’s IVD MD (3.21), but operated under more precisely controlled conditions (e.g., a larger 
number of replicates and/or a stricter control system) so as to reduce measurement uncertainty (3.48) in the 
value of the quantity (3.38) measured.


3.45
true value of a quantity
true value
quantity value consistent with the definition of a quantity (3.38)


Note 1 to entry: In the (total) Error Approach to describing measurement, a true quantity value is considered 
unique and, in practice, unknowable. The Uncertainty Approach is to recognize that, owing to the inherently 
incomplete amount of detail in the definition of a quantity (3.38), there is not a single true quantity value but 
rather a set of true quantity values consistent with the definition. However, this set of values is, in principle and 
in practice, unknowable. Other approaches dispense altogether with the concept of true quantity value and rely 
on the concept of metrological compatibility of measurement results for assessing their validity.


Note 2 to entry: In the special case of a fundamental constant, the quantity (3.38) is considered to have a single 
true quantity value.


Note 3 to entry: When the definitional uncertainty associated with the measurand (3.26) is considered to be 
negligible compared to the other components of the measurement uncertainty (3.48), the measurand (3.26) may 
be considered to have an “essentially unique” true quantity value. This is the approach taken by the GUM and 
associated documents, where the word “true” is considered to be redundant.


Note 4 to entry: The concept of a true value recognizes that, due to inherent measurement uncertainty (3.48), the 
true value can never be known.


[SOURCE: ISO/IEC Guide 99:2007 2.11, modified —Note 4 to entry has been added.]


3.46
trueness control material
trueness control
RM (3.39) that is used to assess the measurement bias (3.3) of a specified quantity (3.38) in a specified 
measuring system (3.29)


Note 1 to entry: Trueness control materials are often prepared in a matrix (3.24) designed to emulate the matrix 
(3.24) of the intended human samples.


Note 2 to entry: Trueness control materials should be evaluated to establish their commutability (3.10) with 
human samples.


Note 3 to entry: Trueness control materials may be made available by their manufacturers (3.22) as CRMs (3.9).


3.47
trueness of measurement
measurement trueness
trueness
closeness of agreement between the average of an infinite number of replicates measured quantity 
values and a reference quantity value


Note 1 to entry: Measurement trueness is not a quantity and thus cannot be expressed numerically, but measures 
for closeness of agreement are given in ISO 5725-1.
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Note 2 to entry: Measurement trueness is inversely related to systematic measurement error but is not related to 
random measurement error.


Note 3 to entry: “Measurement accuracy” should not be used for ‘measurement trueness’.


Note 4 to entry: For qualitative examinations, trueness of measurement (closeness of agreement) can be 
expressed in terms of concordance (i.e. percent agreement with a reference examination).


Note 5 to entry: Trueness is a property of the MP (3.27) that reflects the bias (3.3) of the measurements from the 
expected or target value. It is described qualitatively as good or bad. A MP (3.27) has good trueness if the bias 
(3.3) of the measurements is low.


Note 6 to entry: The measure of trueness is usually expressed in terms of bias (3.3). Trueness has sometimes 
been referred to as “accuracy of the mean.”


[SOURCE: ISO/IEC Guide 99:2007 2.14, modified — Note 3 and Note 6 to entry have been added. Note 6 
is taken from ISO 16577: 2016, 3.105.]


3.48
uncertainty of measurement
measurement uncertainty
non-negative parameter characterizing the dispersion of the quantity values being attributed to a 
measurand (3.26), based on the information used


Note 1 to entry: Measurement uncertainty includes components arising from systematic effects, as in the case of 
corrections to the assigned quantity values of measurement standards (3.28). Sometimes estimated systematic 
effects are not corrected for, but instead, the associated measurement uncertainty components are incorporated.


Note 2 to entry: The parameter may be, for example, a standard deviation called standard measurement 
uncertainty (or a specified multiple of it), or the half-width of an interval, having a stated coverage probability.


Note 3 to entry: Measurement uncertainty comprises, in general, many components. Some of these may be 
evaluated by Type A evaluation of measurement uncertainty from the statistical distribution of the quantity 
values from series of measurements and can be characterized by standard deviations. The other components, 
which can be evaluated by Type B evaluation of measurement uncertainty, may also be characterized by standard 
deviations, evaluated from probability density functions based on experience or other information.


Note 4 to entry: In general, for a given set of information, it is understood that the measurement uncertainty is 
associated with a stated quantity value attributed to the measurand (3.26). A modification of this value results in 
a modification of the associated uncertainty.


Note 5 to entry: Type A evaluation of measurement uncertainty is defined as evaluation of a component 
of measurement uncertainty by a statistical analysis of measured quantity values obtained under defined 
measurement conditions [adapted from VIM, 2.28].


Note 6 to entry: Type B evaluation of measurement uncertainty is defined as evaluation of a component of 
measurement uncertainty determined by means other than a Type A evaluation. This may include standard 
deviations (a) obtained from information associated with authoritative published quantity values, (b) associated 
with quantity values of CRMs (3.9), (c) obtained from a calibration (3.4) certificate, (d) obtained from experience 
or other means [adapted from VIM, 2.29].


[SOURCE: ISO/IEC Guide 99:2007 2.26]


3.49
validation
verification (3.50), where the specified requirements are adequate for an intended use


EXAMPLE 1 A MP (3.27), ordinarily used for the measurement of mass concentration of nitrogen in water, may 
be validated also for measurement of mass concentration of nitrogen in human serum.


EXAMPLE 2 An MP (3.27) for creatinine (mass) concentration in human serum can also be validated for the 
measurement of creatinine (mass) concentration in human urine.


EXAMPLE 3 An MP (3.27) for the measurement of PSA (mass) concentration in serum to aid in the diagnosis of 
prostate cancer in males older than 40 years.
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Note 1 to entry: ISO 9000 defines validation as confirmation, through the provision of objective evidence that the 
requirements for a specific intended use or application have been fulfilled.


[SOURCE: ISO/IEC Guide 99:2007 2.45, modified — Example 2, Example 3 and Note 1 to entry have been 
added. Example 2 and Note 1 to entry have come from ISO 18113-1:2009, 3.72.]


3.50
verification
provision of objective evidence that a given item fulfils specified requirements


EXAMPLE 1 Confirmation that a given RM (3.39) as claimed is homogeneous for the quantity value and MP 
(3.27) concerned, down to a measurement portion having a mass of 10 mg.


EXAMPLE 2 Confirmation that performance properties or legal requirements of a measuring system (3.29) are 
achieved.


EXAMPLE 3 Confirmation that a target measurement uncertainty (3.48) can be met.


Note 1 to entry: When applicable, measurement uncertainty (3.48) should be taken into consideration.


Note 2 to entry: The item may be, e.g. a process, MP (3.27), material, compound, or measuring system (3.29).


Note 3 to entry: The specified requirements may be, e.g. that a manufacturer's (3.22) specifications are met.


Note 4 to entry: Verification in legal metrology (3.32), as defined in OIML V1: 2013, and in conformity assessment 
in general, pertains to the examination and marking and/or issuing of a verification certificate for a measuring 
system (3.29).


Note 5 to entry: Verification should not be confused with calibration (3.4). Not every verification is a 
validation (3.49).


Note 6 to entry: In chemistry, verification of the identity of the entity involved, or of activity, requires a description 
of the structure or properties of that entity or activity.


Note 7 to entry: Verification is the process by which the lab confirms that the established performance claims 
of an IVD (e.g. accuracy, precision, reportable range) can be replicated in the lab before human sample testing is 
performed.


Note 8 to entry: Verification may be sufficient to implement a new IVD under circumstances where the test is 
performed and used in the manner as directed in the package insert.


[SOURCE: ISO/IEC Guide 99:2007 2.44, modified — Note 7 to entry and Note 8 to entry have been added.]


3.51
working measurement standard
working standard
manufacturer’s working calibrator
manufacturer’s master calibrator
measurement standard (3.28) that is used to calibrate or verify measuring instruments or measuring 
systems (3.29)


Note 1 to entry: A working measurement standard is usually calibrated (value assigned) with reference to a 
reference measurement standard (3.28).


Note 2 to entry: In relation to verification (3.50), the terms “check standard” or “control standard” are also 
sometimes used.


Note 3 to entry: A manufacturer (3.22) may choose to prepare a manufacturer’s working calibrator, which is 
intended to transfer trueness (3.47) by means of calibration (3.4) to end-user IVD-MD calibrators (3.12).


Note 4 to entry: A working measurement standard is sometimes implemented as a surrogate RM (3.39) in lieu of 
a more expensive higher order RM (3.14).


[SOURCE: ISO/IEC Guide 99:2007 5.7, modified — Note 3 to entry and Note 4 to entry have been added.]
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4	 General	requirements	to	be	fulfilled	by	a	manufacturer	for	establishing,	
validating and documenting metrological traceability of human sample values 
determined	with	a	specified	IVD	MD


4.1 Requirements for documenting metrological traceability of measured quantity 
values


A manufacturer shall document the complete calibration hierarchy and identify the highest metrological 
reference to which the resulting measured quantity values are traceable, in conformance with the 
requirements set out in this document.


The manufacturer’s documentation concerning the metrological traceability of measured quantity 
values in human samples with a specified IVD MD shall include:


a) a description of the reference measurement system, including the following elements:


i. applicable system of units (for example  SI, IU, arbitrary or other) and definition of the 
measurand;


ii. highest order MP, if applicable, or protocols for establishing a metrologically traceable 
calibration for the IVD MD;


NOTE 1 ‘Protocols’ in ‘ii.’ include those defined by a mandated body or by other authoritative body 
(e.g., an international professional body.)


iii. (if applicable) RMs for calibration of any MP in ‘ii’;


iv. reference laboratories and/or laboratory networks, designated by national metrology 
institutes, professional bodies, accreditation bodies or other authoritative body to be capable 
of providing fit for purpose examinations of the measurand in the intended human samples.


NOTE 2 Laboratories within the scope of ‘iv.’ include calibration or reference laboratories operated 
by (or on behalf of) a manufacturer.


b) a description of the calibration hierarchy, usually consisting of alternating pairs of MPs and RMs, 
establishing an unbroken sequence of value transfers, starting with the highest order reference 
system element available (see  4.1.a) and culminating in measured quantity values for human 
samples using the IVD MD.


c) specifications for the Umax(y) for the IVD MD (i.e. the measurement uncertainty upper specification 
limit, see 3.25). The estimated combined expanded measurement uncertainty, U(y) (see 4.3.2), shall 
be documented to not exceed the Umax(y). This assessment shall include an estimate of the combined 
standard uncertainty, u(y) (3.33), of the final measured values on human samples for the specified 
IVD MD. The estimation of u(y) (3.33) shall account for (and document) the ucal of value(s) assigned 
to any calibrators used to calibrate the IVD MD, regardless of whether the final calibration of the 
IVD MD is performed by the end-user of the IVD MD or by the IVD MD manufacturer (sometimes 
called “factory calibration”).


d) a summary description of the validation study(s) supporting the claim of metrological traceability 
of final measured quantity values assigned to human samples, using the specified IVD MD.


4.2	 Definition	of	the	measurand


The measurand shall be defined and described per the following characteristics, and included in the 
manufacturer’s documentation:


a) name of the analyte (e.g. β-D-glucose).


b) biological system (e.g. human plasma). The intended medical use with regard to a particular 
medical decision shall be taken into account.
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EXAMPLE Human chorionic gonadotropin (total β-hCG) in human blood plasma, either for pregnancy 
detection or for tumour detection and monitoring.


c) kind of quantity (e.g. amount-of-substance).


d) unit of measurement (e.g. mmol/L).


e) in cases where a measurand is defined by a particular MP, measurement protocol, or a group of 
MPs (i.e. an operationally defined measurand), the MP or protocols shall be stated. MPs, calibrators 
or protocols that are essential to the definition of a particular measurand shall be available for 
general access and use by appropriately qualified laboratory personnel.


4.3	 Specifications	for	maximum	allowable	expanded	measurement	uncertainty,	Umax(y)


4.3.1 General requirements


The Umax(y) for an IVD MD shall be established by the manufacturer for measurements using the IVD 
MD in its intended setting with the intended human samples, and at minimum within the measurement 
intervals where medical decisions are made. Specifications for Umax(y) shall be included in the 
manufacturer’s documentation of the calibration hierarchy for the IVD MD.


4.3.2	 Scope	of	the	specification


The Umax(y) specification established by the manufacturer of the IVD MD shall account for the 
combined measurement uncertainty associated with all steps in the calibration hierarchy for the IVD 
MD, down to and including the value assignment of end-user IVD MD calibrators in addition to the 
expected uncertainty contribution due to routine use of the IVD MD, at minimum under repeatability 
conditions.


NOTE 1 The Umax(y) specification for an IVD MD is the specification for the combined expanded (k=2) 
maximum allowable measurement uncertainty covering all steps in the calibration hierarchy, including the final 
measurement on human samples. Strategies for setting the Umax(y) for an IVD MD have been the central theme 
of various international conferences [31]−[34].


4.4	 Defining	the	calibration	hierarchy


4.4.1 General requirements


The calibration hierarchy shall be defined as a sequence of consecutive calibrations and value 
assignments, alternating between fit-for-purpose MPs and RMs (measurement standards or calibrators), 
beginning with a measurement standard and/or MP and ending with values for the measurand in the 
intended human samples as determined with the end-user IVD MD. The technical documentation of 
the calibration hierarchy shall include a graphic representation (i.e. a figure or other illustration) 
describing the linkage from the final results on human samples examined with the specified IVD MD up 
to the highest available metrological reference.


NOTE 1 Depending on the availability of higher order references (materials and MPs) for a given measurand, 
various calibration hierarchies and value transfer models are available (see Clause 5).


NOTE 2 The outcome (result) of each successive calibration in the hierarchy depends on the outcome (result) 
of the previous calibration (see Clause 5).


NOTE 3 For certain measurands, the quantity being measured changes at various steps throughout the 
calibration hierarchy.


EXAMPLE 1 For certain proteins in serum, the quantity being measured might be the amount of substance of a 
defined peptide derived from the protein of interest, or the amount of substance of a functional epitope.
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EXAMPLE 2 For β-D-glucose in serum, the quantity being measured might be a mass fragment of a derivative 
of β-D-glucose determined with mass spectrometry, or the product of the enzymatic degradation of β-D-glucose 
(e.g. H2O2 when using a glucose oxidase procedure).


4.4.2 Measured quantity


For each step in the defined calibration hierarchy where practical, the quantity being measured in 
the applicable RM (or human samples, in the case of the final measurements with an IVD MD) shall be 
identified, and the relationship between the measured quantity (or quantities) and the measurand shall 
be established.


4.4.3 Highest level of metrological traceability


For a given measurand, the metrologically highest placed MP, measurement protocol or calibration 
material in the calibration hierarchy shall be identified and shall define the highest level of metrological 
traceability for the stated measurement system.


4.4.4 Traceability to SI


For an IVD MD that claims metrological traceability of reported values for human samples to the SI, the 
defined calibration hierarchy shall be supported by available higher order references, including either 
or both RMs (requirements of ISO 15194 shall apply) and RMPs (requirements of ISO 15193 shall apply) 
that enable realization of the appropriate SI unit of measure for the corresponding measurand.


4.4.5	 Non-SI	traceable	IVD	MDs


To claim metrological traceability for a calibration and reported values (e.g. arbitrary or International 
conventional units) using a non-SI traceable IVD MD, the calibration hierarchy for the IVD MD shall be 
defined in a way that enables consistent realization of the corresponding (non-SI) units of measure.


4.4.6	 Number	of	levels	in	the	specified	hierarchy


The number of levels (i.e. number of consecutive pairs of MPs and calibrators) in a calibration hierarchy 
may be modified by the parties implementing the calibration hierarchy, provided that the changes are 
validated and the metrologically highest elements of the hierarchy are retained (see Clause 5).


4.5 Selection and requirements for RMs and calibrators


4.5.1 General requirements


The calibrators (measurement standards) used at each step in the calibration hierarchy shall be 
documented to be fit for purpose by the party responsible for a given calibration step. The rationale 
for selection of each calibrator within the calibration hierarchy shall be included in the IVD MD 
manufacturer’s documentation.


4.5.2 Characteristics to be documented


For each calibrator or RM applied in a defined calibration hierarchy for a particular IVD MD (excluding 
the end-user IVD MD calibrators), the following characteristics shall be identified and documented, and 
their consistency assured in replacement batches:


a) intended use of the material;


b) identity of the analyte (specifying as applicable atomic or molecular forms and/or chemical 
surrogate forms of the analyte);


c) origin of the material (e.g. synthetic, recombinant, microbial, human or animal);
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d) phase(s) (gas, liquid, solid);


e) state(s) of aggregation (solution, suspension, lyophilized);


f) matrix of the material (e.g. aqueous, other solvents, buffer, protein solution, human samples);


g) assigned values and their metrological traceability;


h) expanded measurement uncertainty, U(y), of RM assigned values;


NOTE 1 Expanded measurement uncertainty, U(y), divided by the coverage factor (reported on the RM 
certificate), is the standard measurement uncertainty, u(y), which is used in further calculation of combined 
measurement uncertainty.


NOTE 2 For non-certified reference materials (3.39) or calibrators, the standard uncertainty of the 
assigned value and corresponding coverage factor is sometimes expressed as a probability density 
distribution of the assigned value.


i) stability;


j) within-batch homogeneity;


k) commutability characteristics;


l) recognition if any (e.g. international, regional, national);


m) issuing authority if any (e.g. WHO, JISC, EU-JRC, NIST);


n) certificate status (certified, non-certified).


4.5.3 Higher order RMs that conform with ISO 15194


When higher order RMs are required for particular steps in a calibration hierarchy, those materials 
conforming to the requirements of ISO 15194 shall be used when suitable and available. Documentation 
of the ISO 15194 conformity status of any applicable RMs that comprise various stages in a calibration 
hierarchy for an IVD MD shall be included (or referenced) in the IVD MD manufacturer’s technical file.


NOTE The Joint Committee for Traceability in Laboratory Medicine (JCTLM) lists[28] RMs that conform to 
requirements of ISO 15194.


4.5.4 RMs not conforming to ISO 15194


In cases where ISO 15194 conforming RMs are not available, or if available CRMs are not suitable 
for other reasons (for example, commutability not established or not satisfactory) other RMs not 
fulfilling all ISO 15194 requirements may be applied at the higher (highest) levels in a particular 
calibration hierarchy for an IVD MD, as long as the parties responsible for establishing the calibration 
hierarchy have demonstrated (with documentary evidence) the fitness for purpose and performance 
characteristics of such RMs. Documentation of such RMs as defined in the present clause shall address 
the material characteristics as specified in 4.5.2.


4.5.5 Commutability of RMs


Where applicable, the commutability of a RM relative to human samples shall be documented to be 
appropriate for its intended use at its position in the calibration hierarchy of an IVD MD.


NOTE MPs including those used to characterize and/or prepare primary (e.g. pure substance) RMs and 
primary calibrators (see Clause 5, Figs. 1 and 3, m.1 and m.2) usually cannot be applied to human samples as 
required when performing commutability assessments, hence commutability assessment is not required for such 
RMs at these levels (Clause 5, Figs. 1 and 3, m.1 and m.2) in a calibration hierarchy.
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4.5.6 Exception to commutability assessment requirements


When a RMP for the measurand (see Clause 5, Figs. 1, 2, and 3, p.3) is available, the first level where 
RM commutability can be assessed is at the level where a secondary (matrix) RM or other secondary 
calibrator (Clause 5, Figs. 1, 2 and 3, m.3), e.g. a CRM, is used in the calibration hierarchy, as in the 
case of a calibrator for the manufacturer’s selected MP (Clause 5, Figs. 1, 2 and 3, p.4). For subsequent 
steps further down the calibration hierarchy, such as at the value transfer step employing a working 
calibrator (Clause 5, Figs. 1, 2 and 3, m.4) to calibrate the manufacturer’s standing MP (Clause 5, Figs. 1, 
2 and 3, p.5), commutability of the RM/working calibrator (Clause 5, Figs. 1, 2 and 3, m.4) shall be 
assessed to ensure appropriate value transfers and avoid bias.


4.5.7 Application of a non-commutable CRM


If a CRM (Clause 5, Figs. 1, 2 and 3, m.3) or international conventional calibrator intended to calibrate 
a manufacturer’s selected MP (Clause 5, Figs. 1, 2 and 3, p.4) demonstrates commutability with human 
samples when measured by some but not all end-user IVD MDs intended for examination of a stated 
measurand, the CRM may still be used as a calibrator within the calibration hierarchy for a specified 
IVD MD for which the RM does not demonstrate commutability to the intended human samples, by 
application of a correction factor or function to the assigned value of the CRM. If applicable, details of the 
use and validation of such a correction to assigned values of the CRM or other RMs such as International 
conventional calibrators shall be disclosed in the documentation of the calibration hierarchy for the 
specified IVD MD, and the ucal of values assigned to the end-user IVD MD calibrator(s) shall include any 
incremental uncertainty associated with the correction factor or function.


4.5.8 Alternative RMs


In the absence of commutable CRMs or international conventional calibrators, rationale shall be 
documented for selection of any alternative RMs (used as calibrators) at each applicable stage in the 
calibration hierarchy. Alternative RMs shall be documented to be fit for their intended purpose, shall 
each have an assigned value with a standard measurement uncertainty, and shall be demonstrated to 
be commutable with the intended human samples in each calibration transfer step in which they are 
deployed. Technical documentation for such alternative RMs shall include pertinent characteristics as 
outlined in 4.5.2.


NOTE 1 Alternative RMs include panels and/or pools of individual human samples, supplemented or “spiked” 
samples prepared in natural or artificial matrices, or other suitable materials.


NOTE 2 For guidance on appropriate selection of human sample panel members for use in a calibration 
hierarchy see CLSI EP09-A3, EP14-A3 and EP30-A.


NOTE 3 Human samples are assumed to be commutable when stored under conditions that have been 
validated not to alter the stability of the measurand or matrix.


NOTE 4 Validation of storage conditions for human samples, for a specified measurand, can be performed 
with a representative panel of individual human samples. Such validation of storage conditions for human 
sample panels can be used to support use of subsequent sample panels, obtained from persons with similar 
health/disease profiles, in sustaining the calibration hierarchy for the specified IVD MD, with no requirement for 
validation of commutability of stored sample panels.


4.5.9 Augmentation of alternative RMs


In cases where human sample panels are deployed as alternative RMs in a calibration hierarchy for 
a specified IVD MD, if the analyte in human samples (panels or pools) intended as RMs needs to be 
modified by augmentation or depletion to achieve appropriate quantity values, the commutability of 
the modified samples shall be validated. Where sample specific interferences or MP non-selectivity 
limitations are identified, individual human samples presenting with these limitations shall be excluded 
from human sample panels intended for use as calibrators in the calibration hierarchy.
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4.5.10	 Non-commutable	end-user	IVD	MD	calibrators


When non-commutable materials are used as end-user calibrators (see Figures 1 to 6, m.5) for an IVD 
MD, commutable materials (for example a panel of human samples) shall be used in the calibration 
hierarchy to determine a correction factor or correction function to assign arbitrary values to the 
non-commutable end-user IVD MD calibrators to compensate for any bias due to non-commutability. 
If applicable, details of the use and validation of such a correction to assigned values of the non-
commutable end-user IVD MD calibrators shall be disclosed in the documentation of the calibration 
hierarchy for the specified IVD MD, and the ucal of values assigned to the end-user IVD MD calibrator(s) 
shall include any incremental uncertainty associated with the correction factor or function.


4.6 Selection and requirements for MPs


4.6.1 Rationale for selection of MPs and documentation responsibility


Each sequential value transfer step in a calibration hierarchy shall include a defined MP that is fit for 
purpose. The rationale for selection of MPs at each level of the established calibration hierarchy shall 
be included in the IVD MD manufacturer’s documentation and shall be accompanied by supporting 
data demonstrating that the analytical performance characteristics of each MP meets performance 
requirements (i.e. is fit for purpose.) Elements of the documentation for a given MP in the calibration 
hierarchy may be obtained from a third party, for example from the developer of the applicable MP.


4.6.2 Metrological status of MPs


The MPs at each level of a defined calibration hierarchy shall be identified in terms of their metrological 
status. RMPs that comprise elements of a calibration hierarchy according to the models described in 
Clause 5 and that meet the requirements of ISO 15193 shall be considered to be MPs of higher metrological 
order. Different higher order RMPs may be deployed at different steps in the hierarchy. In the case that 
ISO 15193 conforming RMPs are not available, MPs that do not fulfil ISO 15193 requirements may still 
be applied in a hierarchy (for example a manufacturer’s selected MP, or a manufacturer’s standing MP), 
as long as the parties responsible for the calibration hierarchy have demonstrated (with documentary 
evidence) the fitness for purpose and performance characteristics of the relevant MPs.


EXAMPLE In the calibration hierarchy for a particular measurand, an SI-traceable higher order RMP, 
calibrated with a CRM, is deployed at the highest level in the calibration hierarchy. At subsequent (lower) levels 
in the calibration hierarchy, value transfer steps to assign values to commercial calibrators are introduced that 
deploy metrologically lower level MPs (e.g. international conventional RMPs, manufacturer’s selected MPs and/
or manufacturer’s standing MPs), calibrated with secondary calibrators (with or without a certification.)


NOTE 1 Some MPs that are part of a calibration hierarchy, especially at the lower levels of a calibration 
hierarchy, are based on the same principle as the end-user IVD MD (e.g. a manufacturer’s standing MP).


NOTE 2 Complete descriptions of higher order RMPs that establish traceability to SI units of measurement 
and conform with ISO 15193 are often published in the scientific literature.


4.6.3 Reference measurement laboratories


Reference measurement laboratories conforming with ISO 15195 may be selected by a manufacturer 
or other responsible party to provide reference measurement services in support of implementation 
of a metrologically traceable calibration hierarchy. The selected reference measurement laboratories, 
even if not conforming to ISO 15195, shall have demonstrated competence in providing best available 
measurements for the selected measurand in terms of the metrological traceability of values measured 
in human samples of the types intended and within the scope of the defined calibration hierarchy.


NOTE Conformance with ISO 15195 is independently demonstrated by achieving a listing of a reference 
measurement laboratory’s reference measurement services in the JCTLM database[28].
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4.6.4	 Impact	of	influence	quantities


The description of a metrologically traceable calibration hierarchy for an IVD MD shall include results 
from investigation of the impact of influence quantities on the relevant MPs at each level of the 
calibration hierarchy.


4.6.5 Changes in the measured quantity within a calibration hierarchy


To ensure an unbroken chain of relationships and enable reporting of measured values that are 
traceable to the highest order available RMP (within medically acceptable limits), steps shall be taken 
at all levels of the calibration hierarchy to address and/or prevent problems associated with differences 
or changes in the measured quantity among the different MPs at the various levels in the calibration 
hierarchy. In this context, it is important to recognize and mitigate as necessary the differences 
between the measured quantity (or quantity being measured) and the measurand (quantity intended 
to be measured.)


NOTE 1 Multiple IVD MDs purporting to measure the same quantity but based on different chemical principles 
sometimes give different values for the same human sample or RM.


NOTE 2 Particular IVD MDs are sometimes influenced by measurement selectivity characteristics such as 
tertiary molecular structures, micro heterogeneity or chemical configurations of the target analyte.


EXAMPLE 1 Cases where there is variable micro heterogeneity of the analyte (isoforms, derivatives) in either 
or both the calibrator and/or the intended human samples (e.g. analyte classes such as enzymes, antibodies, 
glycoproteins, biomarkers from microorganisms, and other free or bound forms of analytes.)


NOTE 3 Metrological traceability problems often occur when the principle of the IVD MD is based on detection 
of a surrogate for the analyte of interest (e.g a peptide fragment of a large protein rather than the entire protein 
molecule) or when the IVD MD calibrator contains an analyte that is a surrogate for the analyte found in human 
samples.


EXAMPLE 2 Two or more IVD MD immunoassay MPs, all purport to measure the amount of substance 
concentration of a single protein hormone (e.g. thyroid stimulating hormone [TSH]). If different IVD MD immuno-
MPs recognize and react to different extents with various epitopes of TSH, values for different although related 
quantities are generated by each IVD MD, possibly leading to lack of equivalence in the final measured values in 
certain human samples.


EXAMPLE 3 Non-equivalence of values among different IVD MDs may be observed among very selective (but 
different) measurement principles (e.g., a mass-spectrometric MP vs. an immunoassay procedure for a protein 
hormone in human serum). Each IVD MD is targeted toward detection of different isoforms or fragments of the 
same protein, but different values can be determined because different quantities are being measured with 
each IVD MD.


EXAMPLE 4 An end-user calibrator for an IVD MD intended to measure serum bilirubin may contain 
ditaurobilirubin (a synthetic surrogate analyte not found as a natural substance in human samples) in lieu of 
(or in addition to) naturally occurring unconjugated bilirubin and bilirubin glucuronide conjugates. Relative 
selectivity of the IVD MD for the surrogate analyte compared to the natural analyte found in human samples 
could change over the life of the IVD MD due to factors such as aging of one or more reagents, invalidating values 
assigned to the end-user IVD MD calibrators.


EXAMPLE 5 For the immunochemical measurement of ferritin amount of substance concentration in serum 
with analyte micro heterogeneity, where different isoforms of ferritin are recognized to different degrees by 
different monoclonal antibodies incorporated into different IVD MDs, leading to different reported values for 
various IVD MDs with certain human samples.


4.7	 Estimating	uncertainty	of	assigned	values	for	end-user	IVD	MD	calibrators


4.7.1 General requirements


The combined standard measurement uncertainty of the value assigned to an IVD MD calibrator 
(designated ucal throughout this document) shall be estimated and made available to end-users by the 
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manufacturer. The ucal shall not exceed an acceptable fraction of the Umax(y) specification for the IVD 
MD taking into account a coverage factor k.


NOTE The development of an error budget allocation for ucal is discussed elsewhere[33][34].


4.7.2 Documentation for method of estimating ucal 


The ucal is estimated preferably according to the principles of the GUM. Regardless of whether the GUM 
method or a different method for estimation of the ucal is followed, the method of statistical calculation 
of the ucal shall be documented and maintained in the technical file of the IVD MD calibrator at least for 
the life of the product.


4.7.3 Statistical considerations and scope of ucal estimates


For each IVD MD calibrator identified by a manufacturer for use in calibration of a specified IVD MD, 
the ucal to be estimated and provided by the manufacturer of the IVD MD calibrator shall be determined 
by statistically combining the uncertainties associated with each of the sequential value assignment 
steps under the control of the manufacturer. In determining ucal, the manufacturer shall also account 
for the known and foreseeable uncertainties contributed by all higher order value assignment steps 
in the defined calibration hierarchy, including steps not within the manufacturer’s control such as 
(where applicable) the standard uncertainty of the value assigned to the highest order RM. Additional 
requirements in estimating ucal include:


— Estimation of ucal shall be based on at least one representative (single) lot or batch of reagent.


— Known and foreseeable variations and corresponding standard uncertainties in the specified IVD 
MD calibrators and reagents as well as in any intermediate RMs and measuring systems or MPs 
throughout the calibration hierarchy (due for example to factors such as but not limited to material 
heterogeneity and instability) shall be taken into account.


NOTE Estimated ucal often varies among different lots of end-user IVD MD calibrators, especially in the case 
where different calibrator lots for the same IVD MD have substantially different assigned values.


4.7.4 Expression of ucal 


ucal shall be expressed as a standard deviation (SD). When multiple component uncertainties are 
combined to estimate combined standard uncertainty, each component uncertainty (i.e. the u(y) at each 
level in the calibration hierarchy) shall first be expressed as a variance, SD2. The contributing variance 
components are then summed, and the square root of the sum of the variances is the combined standard 
uncertainty, u(y); see EXAMPLE 1. ucal can alternatively be calculated and expressed in terms of relative 
combined uncertainty, or percent relative combined uncertainty, %ru(y), i.e., relative uncertainty with 
respect to the mean or target value of the measurand in the calibrator; see EXAMPLE 2.


NOTE 1 The minimum information needed to estimate the uncertainty contribution of any MP within a 
calibration hierarchy is the standard deviation of the MP under repeatability conditions (uRw-p.x) as well as the 
uncertainty of the value assigned to any calibrators used for that MP.


NOTE 2 The calculations shown in EXAMPLES 1 and 2 are applicable only under circumstances where the 
input quantities are independent. If the input quantities are not independent, co-variances are appropriate.


EXAMPLE 1 Calculation of a combined standard uncertainty is performed according to generalized 
Formula (1):


u u u u uy y y y y
n( )= ( ) + ( ) + ( ) + + ( )




1


2
2
2


3
2 2
...  (1)
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where  


 u(y) is the combined standard uncertainty of the final measured value;


 u(y)1, u(y)2, u(y)3, … u(y)n are the standard uncertainties of the contributing variances from 
each step in the defined calibration hierarchy.


The expanded combined uncertainty, U, is calculated per Formula (2) as follows:


U u k= ( )×y  (2)


where


 u(y) is the combined standard uncertainty determined according to Formula (1);


 U is the expanded combined uncertainty;


 k is the coverage factor (often 2, for a level of confidence of approximately 95 %).


EXAMPLE 2 Calculation of combined percent relative uncertainty of a measurement system is performed 
according to the generalized Formula (3):


% % % % ... %r y r y r y r y r y
n


u u u u u( )= ( ) + ( ) + ( ) + + ( )




1


2
2
2


3
2 2  (3)


where %ru(y) is the combined percent relative standard uncertainty and where each component relative 
uncertainty is calculated according to Formula (4):


% /r y y m y
n n n


u u( ) = × ( ) ( )100  (4)


and where  


 %ru(y)n is the percent relative standard uncertainty of the ‘n’−th component uncertainty;


 u(y)n is the standard uncertainty of the ‘n’−th component uncertainty;


 m(y)n is the mean measured (or target) value of the measurand for the ‘n’−th component measurement 
procedure.


The square of each component percent relative uncertainty, %ru(y)2, i.e. the percent relative variance, is 
calculated per Formula (5):


% /r y y m y
n n n


u u( ) = × ( ) ( ) 
2 2


100  (5)


where %r y
n


u( )2  is the percent relative variance of the ‘n’−th component uncertainty.


The component percent relative variances are then summed, and the square root of the sum of the component 
percent relative variances is calculated according to Formula (3) to derive %ru(y), the combined percent relative 
standard uncertainty for the measurement system.


4.7.5	 Product	modifications


When an IVD MD or a designated end-user calibrator for an IVD MD is modified by the manufacturer 
(either the original manufacturer or a different entity), the ucal of assigned values for each relevant IVD 
MD calibrator shall be confirmed or re-estimated by the manufacturer, unless justification is provided 
for why the change does not affect ucal.


NOTE In this clause, a manufacturer is any entity, including a medical laboratory, who modifies an IVD MD.
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4.7.6 Information to be provided to the end-user


For assigned values of IVD MD calibrators, the minimum information concerning the ucal that shall be 
provided by the calibrator manufacturer to the end-user on request is: numerical value of y, ucal(y), 
where y is the value assigned to the calibrator.


NOTE 1 Estimates for ucal of IVD MD calibrators are sometimes presented as the expanded uncertainty (Ucal), 
where Ucal = ucal (y) × k, usually with the coverage factor k = 2, giving a level of confidence of approximately 95 %. 
Since the preferred information to be provided by the manufacturer is ucal as a combined standard uncertainty 
only, the reporting of the expanded uncertainty (Ucal) of calibrator assigned values is discouraged.


NOTE 2 Dependent on local and regional requirements, medical laboratory end-users of IVD MDs often use 
the ucal value provided by the manufacturer of the IVD MD calibrator to estimate the combined measurement 
uncertainty of the measured value for a human specimen as determined with the specified end-user IVD MD.


4.8	 Validation	of	metrological	traceability	of	values	assigned	to	an	IVD	MD	calibrator


4.8.1 General validation requirements


The IVD MD calibrator manufacturer shall validate a claim of metrological traceability of the value 
assigned to the IVD MD calibrator.


NOTE 1 As stated in 3.49, ISO 9000 defines validation as confirmation (supported by objective evidence) 
that the requirements for a specific intended use or application have been fulfilled. ISO 9000 further defines 
‘objective evidence’ as data that supports the existence of something. Objective evidence is obtained by means of 
observation, measurement, testing or other means.


NOTE 2 Validation of metrological traceability of a calibration can be achieved using a continuum of tools and 
strategies. The most straightforward strategies for developing objective evidence of the validity of calibration 
traceability are for measurands with the most completely developed reference systems. The more complex 
validation strategies (and increased burden of responsibility for documentation) are required for calibration 
hierarchies supporting measurands with no existing higher order references or harmonisation protocols.


4.8.2	 Validation	strategies


Design of studies for the validation of a claim of traceability of assigned values for end-user IVD MD 
calibrators shall be documented by the manufacturer in the IVD MD technical file. The selection of 
a particular validation strategy for a given calibration hierarchy shall depend on the maturity and 
performance characteristics of the reference system for the measurand as well as the availability of 
materials (RMs) and MPs as needed to perform the types of studies listed below. For a given calibration 
hierarchy, several validation strategies may be applied, at the option of the party responsible (often 
the manufacturer) for defining the calibration hierarchy of the particular IVD MD. Study strategies 
applicable to validation of a calibration traceability claims for an IVD MD include but are not limited to:


a) Examination of commutable RMs (preferably, CRMs and/or trueness control materials; see 3.46).


b) Participation in EQA, proficiency testing (PT), or other inter-laboratory comparison schemes that 
utilize commutable test samples, with target values preferably assigned by a RMP (when available) 
or a harmonisation protocol.


c) Examination of banked human samples with values previously assigned by a RMP.


d) Method comparison studies on a set of human samples, comparing to a higher order RMP.


e) Method comparison studies on a set of human samples with another independent MP (that is 
not a RMP).


f) Higher order analytical controls embedded into the calibration hierarchy and value assignment 
MPs, focusing on use of carefully calibrated, SI traceable measurement tools and controls 
(for example, balances, volumetric glassware, spectrophotometers, thermometers, ambient 
environmental controls, reagents with highest available purity).
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NOTE 1 Among the validation possibilities described above, the availability of a RMP is the most critical factor.


NOTE 2 Among the generic validation strategies described above, bullets a) to e) are focused on the output 
(i.e. trueness of measured values) of the specified calibration hierarchy, while the strategies in bullet f) focus on 
the trueness and reproducibility of the value transfer process and procedures within the calibration hierarchy 
(i.e. critical steps such as volumetric and gravimetric measurement).


NOTE 3 For guidance on appropriate selection of human sample panel members for method comparison 
studies (bullets c), d) and e) above), refer to CLSI EP09-A3, EP14-A3, and EP30-A.


4.8.3 Test design considerations and acceptance criteria


For validation studies involving method comparisons with panels of human samples to support claims 
of metrological traceability of a value assigned to an IVD MD calibrator [see 4.8.2, c), d) and e)], known 
variables affecting human sample and/or calibrator measurements for both the test IVD MD being 
evaluated and the RMP (or other MP) against which results from the test IVD MD will be compared, 
shall be accounted for. Pre-determined acceptance criteria for validation shall be derived from and shall 
not exceed the Umax(y) specifications for the IVD MD as defined in the respective calibration hierarchy 
for the measurand (see 4.3). The number of replicates of each sample being measured using the test IVD 
MD shall be set such that the power to detect a bias as large as the validation criteria is reasonably high 
(e.g. >80 %), while the chance of incorrectly failing the validation criteria is low (e.g. <5 %).


NOTE Methods for derivation of Umax(y) specifications for IVD MDs are discussed in depth elsewhere [31]−[34].


4.8.4 Calibration hierarchies with an available RMP


For calibration hierarchies as described in 5.2, 5.3 and 5.4 (Figures 1, 2 and 3), with an available RMP 
for the measurand, traceability of values assigned to end-user calibrators and human samples shall 
be validated by comparison of measured values with sets of human samples of the type(s) intended 
for use with the IVD MD. These comparisons shall be made between values measured with the RMP 
(see Figures 1–3, [p.3]) and values measured with the calibrated end-user’s IVD MD. Where physical 
limitations and costs make such comparisons impractical, in lieu of comparing the test IVD MD to the 
highest available RMP, a comparison with a secondary RMP (or other lower order RMP) that is part 
of the defined calibration hierarchy for the measurand (see Figures 1-3, [p.4]) shall be an acceptable 
alternative, with documented justification.


4.8.5 Calibration hierarchies with no available RMP


In the case of calibration hierarchies for measurands with no available RMPs for the measurand, 
including calibration hierarchies supported by an international conventional calibrator or an 
international harmonisation protocol as described in 5.5 and 5.6, respectively (Figures 4 and 5), 
validation of metrological traceability of values assigned to calibrators for specified IVD MD’s for these 
measurands shall be performed, using pre-determined acceptance criteria, by conducting method 
comparison studies using panels of human samples of the type(s) for which the IVD MD is intended. For 
IVD MDs for measurands standardized using an international conventional calibrator or a CRM with 
its value assigned by consensus of several qualified MPs (but not a reference MP) as described in 5.5 
and Figure 4, at least one method comparison study shall be performed in comparison to a different 
and independent IVD MD intended for the same measurand that has been standardized with the same 
international conventional calibrator or CRM and which claims to be metrologically traceable to the 
specified international conventional calibrator or CRM. With IVD MDs for measurands standardized 
according to an international harmonisation protocol (see 5.6 and Figure 5) at least one method 
comparison study shall be performed in comparison to a different and independent IVD MD that has 
been harmonised according to the international harmonisation protocol.


4.8.6 Calibration hierarchies with no RMPs and no CRMs


In the case of measurands with no available RMPs or CRMs, and no international conventional 
calibrators or harmonisation protocols for the measurand (see 5.7 and Figure 6), internally developed 
and maintained calibration hierarchies defined by manufacturers of IVD MDs intended for these 
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kinds of measurands shall be validated for metrological traceability of values assigned to calibrators, 
according to pre-determined acceptance criteria, by performing verification studies confirming that all 
known input quantities and influence quantities in the measurement formula are carefully controlled 
and reproducible. Key measurement variables and influence quantities contributing to the performance 
of the IVD MD shall be defined and characterized.


Normal variation of the known MP variables and influence quantities shall be assessed and quantified 
in terms of their contributions to the standard measurement uncertainty of the IVD MD, and their 
combined effects (when summed statistically) shall not exceed an appropriate fraction of the Umax(y) 
for the IVD MD.


4.8.7	 Validation	of	design	changes	to	an	end-user	IVD	MD	calibrator


In the case of design changes to an IVD MD calibrator, and as mandated per the results of appropriate 
risk assessments, the manufacturer shall perform re-validation of the metrological traceability of 
values assigned to the IVD MD calibrator or shall justify in the manufacturer’s technical documentation 
(e.g. design history file) rationale as to why re-validation of metrological traceability is not required. In 
the course of implementation of any design changes, end-users shall be informed if any new information 
becomes available regarding the performance expectations for the calibrator and its intended IVD MD.


NOTE Design changes include (but are not limited to) changes in specifications of raw materials, changes 
in sources of raw materials (e.g. changing from one tissue source to another tissue source for an enzyme), 
manufacturing process or vendor changes, amount of measurand specification changes, value-assignment 
protocol changes.


4.9 Additional calibration hierarchy documentation responsibilities


4.9.1 Obligation to end-users


The manufacturer of end-user IVD MD calibrator(s) shall provide to end-users on request the assigned 
target value, the associated metrological traceability and ucal for each level of calibrator provided for 
use with a specified IVD MD.


4.9.2 Maintaining documentation


Documentation of procedures and data supporting a calibration hierarchy of an IVD MD for measurement 
of a particular measurand(s) in human samples, including the manufacturing specifications, estimated 
standard measurement uncertainties, materials, verification and validation studies, and operating 
procedures, shall be maintained in the manufacturer’s technical file at least for the life of the IVD MD.


4.9.3	 Third	party	manufacturers	of	IVD	MD	calibrators


In some cases, manufacturers of IVD MDs specify end-user IVD MD calibrators manufactured by a 
different (second or independent) manufacturer. Such independent (third party) manufacturers of 
IVD MD calibrators shall maintain the technical file supporting claims of metrological traceability of 
assigned values for each measurand claimed in the intended use statement for such applicable IVD MD 
calibrator(s). Similarly, any manufacturer of an IVD MD calibrator who sells a calibrator intended for 
use with “other” (third party) IVD MDs (with or without collaboration with the manufacturer of the 
IVD MD measuring system) is responsible for fulfilment of all documentation requirements defined in 
this document.


4.9.4	 Modifications	introduced	by	independent	entities


If modifications to an IVD MD are defined and implemented by a medical laboratory or other 
independent entity, third party or person who is not the original manufacturer of the IVD MD, full 
description and re-validation of the calibration hierarchy underlying the reported values for human 
samples when examined with the modified IVD MD shall be the responsibility of the entity(s) that 
specified and implemented the modifications.
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4.9.5	 Calibration	hierarchies	supporting	IVD	MDs	developed	by	a	single	entity	for	its	own	use


In the case of an IVD MD developed by a single entity for its own use, the developing and/or implementing 
entity shall be responsible for validating and describing the full calibration hierarchy down to and 
including the results for human samples.


4.9.6	 RMs	other	than	end-user	IVD	MD	calibrators


For RMs other than end-user IVD MD calibrators (e.g. IVD MD trueness control materials, 3.46), the RM 
manufacturer shall be responsible for validating and describing the calibration hierarchy that is the 
basis for any measurand values assigned to such RMs and for documenting the status of the material’s 
commutability with human samples (if applicable) when used with any intended MPs, including any 
IVD MDs. Combined standard measurement uncertainty of assigned values for these kinds of RMs for 
IVD MDs (that are not IVD MD calibrators) shall be estimated by the manufacturer and provided to end-
users on request.


4.9.7 EQA and PT materials with claims of metrologically traceable target values


The manufacturer of a commutable trueness-based (see 3.46) EQA and/or PT material with an assigned 
value(s) claimed to be metrologically traceable to higher order references (for one or more measurands), 
shall define, describe and validate the relevant calibration hierarchy supporting the assigned values for 
each stated measurand. Where claimed by the producer, commutability of such EQA or PT materials 
shall be demonstrated according to published recommendations (see CLSI EP30-A and [35]−[37]) for 
representative IVD MDs widely used by end-user medical laboratories. The assigned values for each 
measurand and the estimated ucal values shall be determined and provided to end-users upon request.


5 Model calibration hierarchies for metrological traceability


5.1 Elements of the description of a calibration hierarchy


Calibration hierarchies for IVD MDs shall be described in the manufacturer’s technical documentation. 
A description of a calibration hierarchy shall include the following elements:


a) a definition of the measurand.


b) a description of the sequence of calibration and measurement steps, each of which consists of a 
MP and a calibrator, where the “unknown” sample(s) being measured at each step in the hierarchy 
(except for the final step) functions in turn as the calibrator(s) for the next/subsequent step (a MP).


c) an estimate of uncertainty of assigned values of the measurand in RMs (IVD MD calibrators) 
deployed at the lowest level in the calibration hierarchy (typically with an IVD MD), so as to enable 
end-user estimation of the combined standard uncertainty of reported values in the intended 
samples (e.g., human samples, EQA materials, or other calibrators).


NOTE 1 The six generic model calibration hierarchies described (5.2 to 5.7) are hierarchies that can be 
implemented by IVD manufacturers to support metrologically traceable calibrations for various measurands. In 
these models, “trueness” from the first (highest order) calibration material and/or MP is carried through to the 
very last material being measured (human samples) at the final measurement step of the sequence (usually an 
IVD MD).


NOTE 2 The model calibration hierarchies described are representative of current state of the art and widely 
available technologies, and are applicable to particular classes of measurands, depending on availability of 
higher order references. The models presented are not intended to be inclusive of all possibilities and do not 
exclude other possibilities; additional models can be described to support particular measurands and/or new 
technologies.
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NOTE 3 The number of levels (i.e. pairs of MPs and calibrators) applied in a calibration hierarchy for a given 
measurand is the responsibility of the parties implementing the calibration hierarchy, provided that the highest 
order available elements (e.g., RMs and/or RMPs) remain embedded in the final hierarchy. The final choice of the 
particular metrological levels to be included in a given calibration hierarchy depends on chemical characteristics 
of the measurand, target uncertainty of measurement for the end result, and availability of MPs, calibrators, and 
other relevant technology (e.g. information technology).


5.2 Cases with RMPs and primary RMs


5.2.1 General considerations


A model calibration hierarchy for measurands supported with available RMPs and primary RMs, with 
full metrological traceability to the SI is described in Figure 1. The characteristics to be addressed in 
the description of these types of calibration hierarchies are elaborated in 5.2.2 to 5.2.13.
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a Relative percent standard uncertainty of value assigned to the primary RM [m.1].
b IVD MD calibrator [m.5] value assignment relative percent combined uncertainty, according to
 the following formula:
       %rucal = √(%ru2


ref + %ru2
Rw-p.2 + %ru2


Rw-p.3 + %ru2
Rw-p.4 + %ru2 Rw-p.5)


 where %ruRw-p.2, %ruRw-p.3, etc., represent the percent relative standard uncertainties for each
 applicable MP in the calibration hierarchy.
c Relative percent combined standard measurement uncertainty for reported values of the
 measurand with the end-user IVD MD, calculated per the following equation:
       %ru(y) = √(%ru2


cal + %ru2
Rw-p.6)


 where %ru2
Rw-p.6 is the relative percent standard uncertainty of the IVD MD based on long-term


precision (repeatability conditions of measurement).


Figure 1 — Calibration hierarchy — Full metrological traceability to SI


5.2.2	 Definition	of	the	measurand


Definition of the measurand shall include the SI unit of measurement, whether base or derived quantity, 
to which metrological traceability shall refer.


EXAMPLE 1  


1) base quantities: mole, kilogram;


2) derived quantities: mole per cubic metre (= millimole per litre), gram per kilogram.
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NOTE 1 The measured quantity at different steps in the calibration hierarchy is subject to change as the 
material being measured changes. Changes to the measured quantity often lead to different SI reporting units.


EXAMPLE 2 In a mass balance measurement for purity assessment of a certified primary RM for cortisol, the 
mass fraction of impurities (the measured quantity in this case) is determined rather than the mass fraction 
of cortisol, and the purity of the material is stated as a mass fraction, using the unit g/kg. For other RMs used 
at lower levels in the calibration hierarchy of an IVD MD for cortisol, such as secondary RMs (e.g. CRMs) or 
manufacturer's working calibrators, the amount-of-substance concentration of cortisol (in serum or other body 
fluid) is measured and measurement results are expressed with the appropriate SI units (µmol/L).


EXAMPLE 3 For complex measurands such as specific proteins in human blood serum (e.g. albumin), the 
measured quantity in a calibration hierarchy at the highest level is often the purity of the intact protein 
(e.g. mass fraction, mg/g). At other lower levels in the calibration hierarchy, the measurand is often the amount-
of-substance concentration of specific epitopes or peptides derived from the protein of interest. In such cases the 
measured quantity is different at different levels in the hierarchy, and the assigned values for various RMs across 
the hierarchy will be expressed in different SI units.


NOTE 2 Some measureable quantities cannot be expressed in terms of the seven base quantities of the SI, but 
have the nature of a count[38]. Examples are a number (i.e. a count) of specified molecules, a number of specified 
cellular or biomolecular entities (e.g. number of copies of a particular nucleic acid sequence or number of specified 
lipoprotein particles). A full description of the quantity being counted is essential.


EXAMPLE 4 Number of CD4 cells per unit volume[40].


EXAMPLE 5 Number of copies of a defined KRAS nucleic acid sequence per unit volume[41].


NOTE 3 Formal traceability to the SI for counts is established through appropriate, validated counting MPs 
(see ISO 20391, ISO 20395 and [38], [42]).


5.2.3 Selecting RMPs


Primary RMPs and other fit for purpose MPs (see Figure 1, p.1, p.2) shall be based on principles of 
measurement demonstrated to have fit for purpose performance, providing metrological traceability 
to an SI unit of measurement with the smallest achievable measurement uncertainty. More than one 
primary RMP can exist at a given time for assigning values for quantities of a given kind to primary 
calibrators. The values obtained by two or more primary RMPs for a given measurand shall not be 
significantly different within a stated uncertainty at a certain level of confidence.


NOTE Counting (enumeration-based) MPs can form the basis of a primary RMP subject to a detailed 
description of the measurand, establishment of selectivity and completeness of count and a statement of 
measurement uncertainty


EXAMPLE 1 Two counting MPs for DNA copy number concentration that do not require a calibration standard 
are flow cytometric counting (FCM) and digital polymerase chain reaction (dPCR)[41][43].


EXAMPLE 2 Two counting MPs for cell number concentration not requiring a calibration standard are 
microscopy and FCM[40][42].


5.2.4 Primary RMPs


A selected primary RM (see Figure 1, m.1) shall be the best available realization (embodiment) of 
the unit of measurement with the smallest achievable relative standard measurement uncertainty 
(denoted by the abbreviation %ruref in Figure 1.) The primary RM shall have its value assigned either 
directly by a primary RMP or by a fit for purpose MP for identity and/or purity assessment of pure 
substances, e.g. qNMR, mass balance, gene sequencing[38][39]. The value assignment and documentation 
for a primary RM shall conform to ISO 15194.


NOTE The primary RM (see Figure 1, m.1) usually is highly purified, containing a physico-chemically well-
defined analyte, evaluated for stability, compositional integrity, and accompanied by a certificate (i.e. a CRM).
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EXAMPLE 1 β-D-Glucose as SRM 917b1) from NIST; the mass fraction of β-D-Glucose in the material is 
997,0 mg/g, with an expanded measurement uncertainty of 0,2 mg/g. (The measurand is the mass fraction of 
β-D-glucose in crystalline glucose material expressed in mg/g).


EXAMPLE 2 Cholesterol as SRM 911b1) from NIST; mass fraction 0,998 ± 0,001 where the purity and estimated 
uncertainty is based upon scientific judgment and evaluation of numerous analytical tests applied to this CRM in 
the certification process. The uncertainty given approximates two standard deviations about the certified value. 
(The expanded uncertainty is 0,001 with a coverage factor k = 2, giving a level of confidence of approximately 0,95).


5.2.5 Primary calibrators


A primary calibrator (see Figure 1, m.2) shall be prepared from a primary reference material [m.1] and 
value-assigned using a primary RMP (see Figure 1, p.2).


NOTE Frequently the primary RMP is gravimetry, with the dissolution of a measured mass of the primary 
RM in a measured mass of an appropriate solvent.


EXAMPLE A primary calibrator for uric acid can be prepared by gravimetric dissolution into a solvent of 
a CRM of pure uric acid, e.g. SRM 913b2), value assigned by NIST, with a certified value of the mass fraction of 
uric acid in the pure material of 0,998 kg/kg, with an expanded uncertainty (level of confidence 95 %, k = 2) of 
0,002 kg/kg.


5.2.6 Assigning a value to a secondary RM or calibrator


An appropriate RMP (see Figure 1, p.3) for the measurand shall be used to assign a value to a secondary 
calibrator or secondary RM (see Figure 1, m.3) with a complex matrix. For the documentation of the 
RMP (see Figure 1, p.3) for the measurand, the requirements of ISO 15193 shall apply.


NOTE 2 In cases where there is more than one RMP, or multiple reference laboratories capable of performing 
the same MP for the measurand, EQA programs such as IFCC External Quality Assessment Scheme for Reference 
(calibration) Laboratories in Laboratory Medicine[44] can provide helpful information regarding equivalence 
among different RMPs and different reference laboratories.


5.2.7 Commutability of secondary RMs


The secondary calibrators or secondary RM (see Figure 1, m.3) shall be commutable with human 
samples as determined in commutability assessment studies.


NOTE See CLSI EP30-A and other published recommendations[36]−[38] for conducting commutability studies.


EXAMPLE NIST SRM 967a1) creatinine in frozen human serum, two separate vials with certified values of 
0,074 9 mmol/L and 0,342 7 mmol/L, is an example of a commutable reference material appropriate for use as a 
secondary calibrator (see Figure 1, m.3). The measurand is the amount of substance concentration of creatinine 
in frozen human serum expressed in mmol/L. The certified concentration values for each level of this material 
are based on isotope dilution liquid chromatography/mass spectrometry (ID LC/MS).


5.2.8 Manufacturer’s Selected MP


The manufacturer's selected MP (see Figure 1, p.4) shall comprise a measuring system that is calibrated 
by one or more (commutable) calibrators or RMs (see Figure 1, m.3), when available.


EXAMPLE For the concentration of cortisol in blood plasma, isotope dilution-gas chromatography-mass 
spectrometry (ID-GC/MS) can be a selected MP.


5.2.9 Working calibrators


The manufacturer's working calibrator (see Figure 1, m.4) shall have its value assigned according to the 
manufacturer's selected MP (see Figure 1, p.4), or (depending on commutability characteristics of the 
working calibrator), according to the RMP (see Figure 1, p.3). The secondary (working) calibrators (see 


1) This RM is an example of a suitable product available commercially. This information is given solely for the 
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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Figure 1, m.4) shall be commutable with human samples as determined in commutability assessment 
studies (see 4.5.5) comparing the manufacturer’s selected MP (see Figure 1, p.4) and the manufacturer’s 
standing MP (see Figure 1, p.5), or comparing the RMP (see Figure 1, p.3) and the manufacturer’s 
standing MP (see Figure 1, p.5) if steps (see Figure 1, m.3) and (see Figure 1, p.4) are omitted from the 
calibration hierarchy.


NOTE 1 The manufacturer’s working calibrator (see Figure 1, m.4) is sometimes called "manufacturer's 
master calibrator", "in-house calibrator” or “master calibrator lot.”


NOTE 2 A manufacturer's working calibrator is usually a material with a matrix resembling that of the human 
samples intended to be measured by the end-users' IVD MD.


NOTE 3 Manufacturers often use panels of clinical samples or a series of pools of human clinical samples for 
working calibrators.


5.2.10 Manufacturer’s standing MP


The manufacturer's standing MP (see Figure 1, p.5) shall define a MP that is calibrated by one or more 
of the manufacturer's working calibrators or other commutable matrix calibrators and is validated for 
analytical selectivity.


5.2.11 Manufacturer's end-user calibrator


The manufacturer's end-user calibrator (see Figure 1, m.5.) shall have its value assigned according to 
the manufacturer's standing MP (see Figure 1, p.5) or the manufacturer’s selected MP (see Figure 1, 
p.4) and is intended for calibration of the end-user's IVD MD (see Figure 1, p.6).


5.2.12 ucal of the assigned value of the end-user calibrator


The ucal of the assigned value of the end-user calibrator (see Figure 1, m.5) shall be estimated by the 
manufacturer (see  4.7), incorporating all appropriate higher order uncertainties such as the uncertainty 
(uRef) of the assigned value of the primary RM (see Figure 1, m.1) in addition to the uncertainties of each 
of the subsequent MPs in the calibration hierarchy down to and including the manufacturer’s standing 
MP (see Figure 1, p.5).


5.2.13	 End-user	IVD	MD


The end-user IVD MD (see Figure 1, p.6) shall describe a measuring system calibrated by one or more 
end-user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is 
used to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.3	 Cases	with	a	primary	RMP	that	defines	the	measurand


5.3.1 General Considerations


A model calibration hierarchy for measurands with a primary RMP that defines the measurand, (with 
metrological traceability to SI) is described in Figure 2. For these types of measurands, there are no 
certified primary RMs available. In such cases, as exemplified by calibration hierarchies for some 
measureable quantities for catalytic activity concentration of enzymes measured in human serum (or 
other body fluids), metrological traceability to SI is based on well-defined and internationally agreed 
RMPs. The characteristics to be addressed in the description of these calibration hierarchies are 
elaborated in 5.3.2 to 5.3.11.


NOTE Certain blood coagulation factors are also examined by measurement of their catalytic activity 
concentration in blood or blood plasma, e.g. Factor VIII[45].
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a Relative percent combined value assignment uncertainty of the [m.3] reference material,
 calculated according to the following formula:
       %rum.3 = √(%ruc


2
p.1 + %ru2


Rw-p.3)  
 where
       %ruc


2
p.1 is the relative percent combined standard measurement uncertainty for the [p.1]


higher order MPs with relation to e.g. thermometry, volumetry, spectrophotometry,
pH, time, length, etc.;


       %ruRw-p.3 is the relative percent standard deviation (CV%) for MP [p.3] under repeatability conditions.
b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5]
 calculated according to the following formula:
       %rucal = √(%ru2


m.3 + %ru2
Rw-p.4 + %ru2


Rw-p.5)  
 where %ru Rw-p.4, %ruRw-p.5, represent the percent relative standard uncertainties for each applicable MP


in the calibration hierarchy.
c Relative percent combined standard measurement uncertainty for reported values of the measurand


with the end-user IVD MD, calculated per the following formula:
       %ru(y) = √(%ru2


cal + %ru2
Rw-p.6)  


 where %ru2
Rw-p.6 is the relative percent standard uncertainty of the IVD MD based on long-term


precision (repeatability conditions of measurement).


Figure	2	—	Calibration	hierarchy	—	Measurand	defined	by	a	RMP,	but	no	primary	RM	for	the	
quantity; traceable to SI. Materials [m.1] and [m.2], and MP [p.2] are not applicable (N/A)
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5.3.2	 Definition	of	the	measurand


Definition of the measurand shall include the SI unit of measurement, whether base or derived unit, to 
which metrological traceability shall refer.


EXAMPLE For catalytic concentration of enzymes, the relevant derived quantities include: mole per second 
per cubic metre (= mol s−1 m−3), katal per litre (= kat L−1).


NOTE 1 The kind–of-quantity ‘catalytic concentration’ is catalytic activity of component in katal (or mole per 
second) divided by volume of (original) system sampled in cubic metres.


NOTE 2 In laboratory medicine, the denominator can be chosen to be "litre", giving the non-coherent derived 
unit "katal per litre", symbolized = kat L−1 = kat/L = mol s−1 L−1 = (mol/s)/L.


NOTE 3 Another, non-coherent unit used is based on the unit for catalytic activity "enzyme unit" (or 
"international unit"), symbolized U, with the conversion formula, 1 U = 1 μmol min−1 = 16,667 × 10−9 kat. 
Consequently, 1 U/L = 16,667 × 10−9 kat/L. The unit of measurement is independent of the MP.


5.3.3	 Higher	order	RMP	that	defines	the	measurand


The higher order (primary) RMP that defines the measurand (see Figure 2, p.3) shall be performed 
with a measuring system(s) calibrated according to various fit for purpose primary RMPs (see Figure 2, 
p.1), such as gravimetry, thermometry, volumetry, spectrophotometry, potentiometry, time, length, as 
applicable.


NOTE As defined by the Consultative Committee for Amount of Substance (CCQM), cases with no primary 
calibrator require a set of primary methods of measurement (see Figure 2, p.1) to be directly applied to the 
measuring system, to enable SI-traceable standardization of the primary RMP Figure 2, [p.3].


5.3.4	 The	primary	RMP	and	definition	of	the	measurand


For a measurand that is the catalytic concentration of an enzyme, the primary RMP (see Figure 2, p.3) 
is an integral part of the definition of the measurand. Accordingly, the primary RMP (see Figure 2, p.3) 
shall be specified in sufficient detail regarding equipment, reagents, reaction conditions and calculation 
from the measured signal so that the RMP can be reproduced in any qualified laboratory that intends to 
perform the measurement.


NOTE Results of catalytic concentration measurements are only comparable among different laboratories 
if the enzyme activities are measured under the same conditions. Therefore, an enzyme measurand cannot be 
described only by kind-of-quantity (e.g. catalytic concentration), name of enzyme and of system, but also requires 
the specified MP, especially the indicator component of the measured reaction. At the top of the calibration 
hierarchy, the primary RMP is internationally agreed.


EXAMPLE 'Creatine kinase measured by the conversion rate of NADP+ according to the IFCC RMP'[46].


5.3.5 Documentation of the primary RMP


The documentation for a primary RMP deployed in a calibration hierarchy as described in Figure 2, p.3 
(for example, for the catalytic concentration of an enzyme in a body fluid) shall meet the requirements 
of ISO 15193. In addition, the description of the primary RMP for the measurand (see Figure 2, p.3) shall 
include the following information (if applicable):


a) kind of substrate and its concentration;


b) activators or inhibitors and their concentrations;


c) direction of catalysed reaction;


d) indicator reaction;


e) buffer system and pH;
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f) volume fraction of sample;


g) volume fraction of start reagent solution;


h) measurement temperature;


i) incubation time;


j) reagent blank;


k) material used for starting the reaction;


l) delay time;


m) measurement interval;


n) measurement wavelength;


o) optical bandwidth;


p) optical path length;


q) kind of regression line for analysis of data points.


5.3.6 Assignment of values to secondary RMs


The primary RMP for the measurand (see Figure 2, p.3) shall be used to assign a value to a secondary 
calibrator or secondary RM (see Figure 2, m.3) with a complex matrix.


NOTE Such secondary RMs or calibrators (see Figure 2, m.3) often have a matrix resembling the human 
samples intended to be measured by the end-users' routine MPs, to improve the likelihood that these materials 
will be commutable with human samples when used in lower order MPs in the calibration hierarchy. Panels or 
pools of human samples are a type of secondary RM applicable in this context (see Figure 2, m.3), depending on 
biochemical characteristics (e.g. stability) of the particular enzyme measurand.


EXAMPLE ERM-AD457/IFCC2, from the European Commission Joint Research Centre Directorate F — 
Health, Consumers and RMs, is certified for catalytic activity concentration of aspartate aminotransferase and 
listed with JCTLM[28]. Commutability studies[47] demonstrated that this material performed equivalent to human 
serum samples in 5 of 11 comparisons with the RMP using available IVD MDs.


5.3.7 Manufacturer’s selected MP


A manufacturer's selected MP (see Figure 2, p.4) shall define a MP that is calibrated by one or more 
secondary RMs or secondary calibrators (see Figure 2, m.3), and is used to assign values to the 
manufacturer’s working calibrator(s) (see Figure 2, m.4).


NOTE The secondary RMs (see Figure 2, m.3) have certified values with associated uncertainties, and are 
value-assigned by a calibration laboratory using a fit-for-purpose primary RMP.


5.3.8 Manufacturer's working calibrator


The manufacturer's working calibrator (see Figure 2, m.4) shall have values assigned according to the 
manufacturer's selected MP (see Figure 2, p.4) or (depending on the commutability characteristics of the 
working calibrator) according to a primary RMP (see Figure 2, p.3) for the measurand. The secondary 
(working) calibrators (see Figure 2, m.4) shall be commutable with human samples as determined in 
commutability assessment studies (see 4.5.5) comparing the manufacturer’s selected MP (see Figure 2, 
p.4) and the manufacturer’s standing MP (see Figure 2, p.5), or comparing the RMP (see Figure 2, p.3) 
and the manufacturer’s standing MP [see Figure 2, p.5) if steps (see Figure 2, m.3) and (see Figure 2, 
p.4) are omitted from the calibration hierarchy.
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5.3.9 Manufacturer’s standing MP


The manufacturer’s standing MP (see Figure 2, p.5) shall define a MP calibrated by one or more of the 
manufacturer’s working calibrators (see Figure 2, m.4) or higher types of calibrators and is validated 
for analytical selectivity.


5.3.10 Manufacturer's end-user calibrator


The manufacturer's end-user calibrator (see Figure 2, m.5) shall have its value assigned according to 
the manufacturer's standing MP (see Figure 2, p.5) and is intended for calibration of the end-user's 
IVD MD. The ucal of the assigned value of the end-user calibrator (see Figure 2, m.5) shall be estimated 
by the manufacturer (see 4.7), incorporating all appropriate higher order uncertainties in addition to 
the uncertainties of each of the subsequent MPs in the calibration hierarchy down to and including the 
manufacturer’s standing MP (see Figure 2, p.5).


5.3.11	 End-user	IVD	MD


The end-user IVD MD (see Figure 2, p.6) shall describe a measuring system calibrated by one or more 
end-user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is 
used to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.4	 Cases	for	measurands	defined	by	a	RMP	calibrated	with	a	particular	primary	
calibrator


5.4.1 General considerations


Calibration hierarchies for measurands that are defined by a RMP that is calibrated with a particular 
primary calibrator (with traceability to SI) are described in Figure 3. In such cases, the RMP detects a 
quantity that is a component of the measurand (e.g. a peptide fragment or an epitope), rather than the 
entire molecular structure of the quantity intended to be measured. The characteristics to be addressed 
in the description of these calibration hierarchies are elaborated in 5.4.2 to 5.4.10.
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a Relative percent standard uncertainty of value assigned to the primary RM [m.1].
b IVD MD calibrator [m.5] value assignment relative percent combined uncertainty, according to


the following formula:
       %rucal = √(%ru2


ref + %ru2
Rw-p.2 + %ru2


Rw-p.3 + %ru2
Rw-p.4 + %ru2 Rw-p.5)  


 where %ruRw-p.2, %ruRw-p.3, etc., represent the percent relative standard uncertainties for each applicable MP 
in the calibration hierarchy.


c Relative percent combined standard measurement uncertainty for reported values of the measurand
with the end-user IVD MD, calculated per the following formula:


       %ru(y) = √(%ru2
cal + %ru2


Rw-p.6)  
 where %ru2


Rw-p.6 is the relative percent standard uncertainty of the IVD MD based on long-term
precision (repeatability conditions of measurement).


Figure	3	—	Calibration	hierarchy	—	Measurand	defined	by	a	RMP	calibrated	with	a	particular	
primary calibrator; traceable to SI


5.4.2	 Definition	of	the	measurand


Due to its selectivity for a particular epitope or molecular structure that is part of the measurand, a 
higher order RMP (see Figure 3, p.3) that is calibrated with a particular primary calibrator (see Figure 3, 
m.2) shall define the measurand.


EXAMPLE In the IFCC reference measurement system for hemoglobin A1c (HbA1c), the measurand is defined 
as the molar fraction of beta chains of haemoglobin A1 with glycation at the N-terminal valine or epsilon-amino 
acid residues (HbA1c) relative to the non-glycated fraction of beta chain haemoglobin A (HbA0), in whole blood. 
The analyte is defined as hemoglobin (Hb) that is irreversibly glycated at one or both N-terminal valines and 
epsilon-amino acids of the beta chains.
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5.4.3	 Value	assignment	of	the	primary	RM


The primary RM (see Figure 3, m.1) shall be value assigned by one or more MPs (for confirmation of 
identity and determination of purity of the pure substances) (see Figure 3, p.1). The MPs selected shall 
be ones with performance characteristics to help ensure the smallest relative achievable standard 
measurement uncertainty (denoted by the abbreviation %ruref in Figure 3) for the assigned value of the 
primary RM.


5.4.4	 Value	assignment	of	the	primary	calibrator


The primary calibrator (see Figure 3, m.2) shall be value assigned by one or more primary RMPs 
(e.g. gravimetry) (see Figure 3, p.2). The choice of primary RM (see Figure 3, m.1), in addition to 
preparation and value assignment of the primary calibrator (see Figure 3, m.2) are critical to the 
definition of the measurand, in conjunction with the RMP (see Figure 3, p.3).


EXAMPLE 1 In the IFCC reference measurement system for hemoglobin A1c (HbA1c), for value assignment of 
the primary calibrator (see Figure 3, m.2) for use in calibration of the RMP (see Figure 3, p.3), mixtures are made 
of pure HbA1c and pure HbA0, which have been isolated using cation exchange and affinity chromatography, and 
characterized using capillary isoelectric focusing and electrospray ionization mass spectrometry[48].


EXAMPLE 2 Quantitative measurement of C-reactive protein (CRP) by homogenous immunoassay is dependent 
on the oligomeric state of the analyte[51]. A conventional reference method based on the detection of CRP-derived 
monopeptide would be blind regarding the oligomeric state of CRP. To rule out bias as a function of differences in 
the oligomeric state of the protein in the RM compared to the intended human samples, the fraction of monomer 
in the primary RM and the calibrator are independently determined.


5.4.5 Selection and intended use of the RMP in the calibration hierarchy


The RMP (see Figure 3, p.3) (which, when calibrated with the primary calibrator [see Figure 3, m.2] 
defines the measurand) shall be used to assign a value to a secondary calibrator or secondary RM with a 
complex matrix (see Figure 3, m.3). The secondary calibrator or secondary RM (see Figure 3, m.3) shall 
be commutable with human samples in both the initial MP (see Figure 3, p.3) used to assign its value 
as well as in the subsequent MP (see Figure 3, p.4), where it is to be used as a calibrator for purposes of 
assigning values to the manufacturer’s working calibrator(s) (see Figure 3, m.4).


EXAMPLE In the IFCC reference measurement procedure for haemoglobin A1c (HbA1c), there are two RMPs 
available (see Figure 3, p.3) that selectively measure the glycated n-terminal residue of the haemoglobin (Hb) 
beta-chain. Hb is then cleaved into peptides by a proteolytic enzyme. The specific glycated and non-glycated 
N-terminal peptides of the Hb beta-chain are measured by HPLC separation followed by either mass spectrometry 
or capillary electrophoresis[49][50].


5.4.6 Manufacturer's selected MP


The manufacturer's selected MP (see Figure 3, p.4) shall define a measuring system that is calibrated by 
one or more secondary calibrators or secondary RM (see Figure 3, m.3). Its main purpose is to transfer 
trueness to the manufacturer’s working calibrator (see Figure 3, m.4). As such, this MP shall be selected 
in part because the calibrators (see Figure 3, m.3 and/or m.4) are commutable with human samples.


NOTE Such secondary RMs or secondary calibrators will generally have a matrix resembling the human 
samples intended to be measured by the end-user IVD MD, to improve the likelihood that these RM(s) will be 
commutable with human samples, helping to ensure their suitability for use with the MPs that they are intended 
to calibrate (i.e. [Figure 3, p.4 and/or p.5].)


5.4.7 Manufacturer’s working calibrator


The manufacturer's working calibrator (see Figure 3, m.4) shall have its value assigned according to 
the manufacturer's selected MP (see Figure 3, p.4). The calibration material (see Figure 3, m.4) shall 
have demonstrated commutability with the intended human samples, to help ensure its suitability for 
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use with the manufacturer's selected MP (see Figure 3, p.4) and the procedure to be calibrated, i.e. the 
manufacturer’s standing MP (see Figure 3, p.5).


NOTE A manufacturer's working calibrator is often a material with a matrix resembling the intended human 
samples to be used with the end-user IVD MD, such as a panel or a series of pools of human samples.


5.4.8 Manufacturer’s standing MP


The manufacturer's standing MP (see Figure 3, p.5) shall define a MP calibrated by one or more of the 
manufacturer's working calibrators (see Figure 3, m.4) or higher types of calibrator and is validated for 
analytical selectivity.


5.4.9	 End-user	IVD	MD	calibrator


The manufacturer's end-user IVD MD calibrator (see Figure 3, m.5) shall have its value assigned 
according to the manufacturer's standing MP (see Figure 3, p.5) and is intended for calibration of 
the end-user IVD MD. The ucal of the assigned value of the end-user IVD MD calibrator (see Figure 3, 
m.5) shall be estimated by the manufacturer (see 4.7), incorporating all appropriate higher order 
uncertainties in addition to the uncertainties of each of the subsequent MPs in the calibration hierarchy 
down to and including the manufacturer’s standing MP Figure 3, [p.5].


5.4.10	 End-user	IVD	MD


The end-user IVD MD [Fig. 3, p.6] shall describe a measuring system calibrated by one or more end-
user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is used 
to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.5	 Cases	with	an	international	conventional	calibrator	that	defines	the	measurand


5.5.1 General considerations


The calibration hierarchy described in Figure 4 shall apply to cases where there is an international 
conventional calibrator that defines the measurand (see Figure 4, m.3), and which conforms with 
the requirements of ISO 15194. For these kinds of measureable quantities, there are no RMPs (see 
Figure 4, p.2), no primary RMs (see Figure 4, m.1) or primary calibrators (see Figure 4, m.2), and no 
traceability to SI. The value assigned to the international conventional calibrator (see Figure 4, m.3) has 
an arbitrary value for the measurand that is assigned by an internationally agreed value assignment 
protocol (see Figure 4, p.3), which comprises the highest level of metrological traceability for the 
specified measurand. The characteristics to be addressed in the description of these types of calibration 
hierarchies are elaborated in 5.5.2 to 5.5.9.


 


© ISO 2020 – All rights reserved 43
Licensed to Komal Dahya.  ANSI store order # X_713376. Downloaded 03/09/2021. Single user license only. Copying and networking prohibited.







 


ISO 17511:2020(E)


 
a Relative percent combined value assignment uncertainty of the [m.3] reference material, 


calculated according to the following formula:
       %rum.3 = %ruRw-p.3  
 where %ruRw-p.3 is the relative percent standard deviation (CV%) for MP [p.3] under repeatability conditions,


i.e. the uncertainty of the international protocol for value assignment of the international 
conventional calibrator [m.3].


b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5], calculated according
to the following formula:


       %rucal = √(%ru2
m.3 + %ru2


Rw-p.4 + %ru2
Rw-p.5)  


 where %ru Rw-p.4 and %ruRw-p.5 represent the percent relative standard uncertainties for each applicable MP
in the calibration hierarchy.


c Relative percent combined standard measurement uncertainty for reported values of the measurand
with the end-user IVD MD, calculated per the following formula:


       %ru(y) = √(%ru2
cal + %ru2


Rw-p.6)  
 where %ru2


Rw-p.6 is the relative percent standard uncertainty of the end-user IVD MD based on
long-term precision (repeatability conditions of measurement).


Figure	4	—	Calibration	hierarchy	—	Measurand	defined	by	value	assignment	protocol	for	
international conventional calibrator (conforming with ISO 15194; no SI traceability). Materials 


[m.1], [m.2], and MPs [p.1] and [p.2] are not applicable (N/A)
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5.5.2 The international conventional calibrator — Material description


An international conventional calibrator (see Figure 4, m.3) shall be a preparation containing the 
measurand (see 3.17). Where appropriate, the calibrator prepared from the material provided shall 
have matrices resembling those of the human samples intended to be measured by IVD MDs, to make 
it more likely that the RM(s) (see Figure 4, m.3) will be commutable with human samples in the MPs 
(e.g. [Fig. 4, p.3, p.4 and/or p.5]) that they are intended to calibrate in the defined calibration hierarchy.


NOTE 1 The measurand is usually present in a well-characterized form and is typically contained in a matrix 
resembling that of the samples of human origin to be measured by end-user IVD MD.


EXAMPLE An international conventional calibrator provided in a matrix closely resembling the samples of 
human origin as intended to be measured by a specified IVD MD (e.g. pooled serum, pooled urine.)


NOTE 2 The international conventional calibrator is sometimes not available in a form suitable for direct use 
as a calibrator in a MP. Some international conventional calibrators are provided as a powder or lyophilisate, 
requiring dilution with a suitable diluent prior to use. In some cases, the provider of a calibrator includes specific 
instructions for preparation and dilution in the instructions for use.


NOTE 3 An international conventional calibrator can be a single material, or multiple materials, e.g. a panel of 
samples or a series of sample pools, each with different amounts of the measurand.


5.5.3	 Value	assignment	of	an	international	conventional	calibrator


An internationally agreed protocol (see Figure 4, p.3) shall be used to assign the quantity value(s) to the 
international conventional calibrator(s) (see Figure 4, m.3).


NOTE 1 An example of a protocol is a scheme in which the mean value (after outlier removal) of the measurand 
in the international conventional calibrator is determined among a group of MPs that have been qualified 
to have suitable performance characteristics. Determination of suitability of performance characteristics is 
usually based on results measured for a panel of human samples and includes, in particular, consideration of: 
imprecision, selectivity, correlation, reduction of differences among procedures when the candidate international 
conventional calibrator is used to recalibrate the procedures, along with other key influence quantities.


NOTE 2 The WHO Expert Committee on Biological Standardization (ECBS) establishes international biological 
RMs called "International Standards (IS)" (and previously "International Reference Preparations (IRP)") for use 
with bioprocedures and immunoprocedures. For the first batch of these materials, an "international unit" is 
defined as an arbitrarily specified amount of the material and characterized by its specified biological activity. 
Subsequent batches are calibrated by interlaboratory collaborative measurements against the previous material. 
The batches in a series are specified by "1st IS", "2nd IS", etc. The assigned value(s) of such a RM, even when it 
is highly purified, are related to a dedicated biological MP (or other internationally agreed protocol) without 
metrological traceability to SI units. Such materials, therefore, cannot be called primary RMs. These international 
conventional RMs can only be used as calibrator(s) for IVD MDs if the material is developed on the basis of a clear 
definition of the quantity related to the intended medical application and if the assigned value(s) of the material 
have uncertainty that is acceptable for calibration of IVD MDs.


5.5.4 Commutability of an international conventional calibrator


The commutability of the international conventional calibrator with human samples shall be validated 
for a representative number of different IVD MDs, consistent with the intended use of the calibrator. 
The provider of the international conventional calibrator, prior to first release of the material for its 
intended use, shall conduct the commutability assessment. A manufacturer responsible for defining 
the calibration hierarchy for a particular IVD MD is responsible for any additional commutability 
assessments as needed to ensure that the selected international conventional calibrator is suitable for 
use with the specified IVD MD, if applicable.


NOTE 1 Use of a human sample-like matrix in an international conventional calibrator (or any other calibrator) 
is no guarantee that the resulting calibrator is actually a commutable material.


NOTE 2 Protocols for performing commutability assessment are available in CLSI EP30-A and other published 
recommendations[35]−[37].
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NOTE 3 Selection of MPs for participation in a commutability study takes into account factors such as market 
share as well as differences in technology among available IVD MDs for the measurand of interest.


5.5.5 Calibration and selection of the manufacturer’s selected MP


An international conventional calibrator (see Figure 4, m.3) shall be used to calibrate the manufacturer’s 
selected MP (see Figure 4, p.4). The manufacturer's selected MP (see Figure 4, p.4) shall define a 
measuring system that is calibrated by one or more international conventional calibrators. The selected 
MP, when calibrated appropriately, shall be used to determine assigned values for the manufacturer’s 
working calibrator (see Figure 4, m.4).


5.5.6 Characteristics and value assignment of the manufacturer’s working calibrator


The manufacturer's working calibrator (see Figure 4, m.4) shall have its value assigned according 
to the manufacturer's selected MP (see Figure 4, p.4). The manufacturer's working calibrator (see 
Figure 4, m.4) shall have demonstrated commutability with the intended human samples as regards the 
manufacturer's selected MP (see Figure 4, p.4) and the manufacturer’s standing MP (see Figure 4, p.5).


NOTE The manufacturer's working calibrators are often a material with a matrix resembling the human 
samples intended to be measured by the end-user IVD MD. The manufacturers working calibrators in some 
instances consist of a panel or a series of pools of human samples.


5.5.7 Manufacturer’s standing MP


The manufacturer's standing MP (see Figure 4, p.5) shall define a MP calibrated by one or more of 
the manufacturer's working calibrators (see Figure 4, m.4) or higher types of calibrator such as the 
international conventional calibrator (see Figure 4, m.3) and is validated for analytical selectivity.


5.5.8	 End-user	IVD	MD	calibrator


The end-user IVD MD calibrator (see Figure 4, m.5) shall have its value assigned according to the 
manufacturer's standing MP, and is intended for calibration of the end-user IVD MD (see Figure 4, p.6). 
The ucal of the assigned value of the end-user IVD MD calibrator (see Figure 4, m.5) shall be estimated 
by the manufacturer (see  4.7), incorporating all appropriate higher order uncertainties in addition to 
the uncertainties of each of the subsequent MPs in the calibration hierarchy down to and including the 
manufacturer’s standing MP (see Figure 4, p.5).


5.5.9	 End-user	IVD	MD


The end-user IVD MD (see Figure 4, p.6) shall describe a measuring system calibrated by one or more 
end-user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is 
used to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.6 Cases with metrological traceability supported by an international harmonisation 
protocol


5.6.1 General Considerations


The calibration hierarchy described in Figure 5 shall apply to cases in which the measurand in human 
samples is defined by an international harmonisation protocol; but there are no internationally 
agreed RMPs, no primary RMs, no conventional RMPs or RMs, and no metrological traceability to the 
SI. The characteristics to be addressed in the description of these types of calibration hierarchies are 
elaborated in 5.6.2 to 5.6.5.
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a Relative percent combined value assignment uncertainty of the [m.3] reference material, calculated 


according to the following formula:
       %rum.3 = %ruRw-p.3  
 where %ruRw-p.3 is the relative percent standard deviation (CV%) for MP [p.3] under repeatability


conditions, i.e. the uncertainty of the protocol for value assignment of the harmonisation
reference material(s) [m.3].


b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5],
calculated according to the following formula:


       %rucal = √(%ru2
m.3 + %ru2


Rw-p.4 + %ru2
Rw-p.5)  


 where %ruRw-p.4 and %ruRw-p.5 represent the percent relative standard uncertainties for each applicable
MP in the calibration hierarchy.


c Relative percent combined standard measurement uncertainty for reported values of the measurand
with the end-user IVD MD, calculated per the following formula:


       %ru(y) = √(%ru2
cal + %ru2


Rw-p.6)  
 where %ru2


Rw-p.6 is the relative percent standard uncertainty of the end-user IVD MD based on
long-term precision (repeatability conditions of measurement).


Figure	5	—	Calibration	Hierarchy	—	Measurand	defined	by	international	harmonisation	
protocol (No CRM; not traceable to SI). Materials [m.1], [m.2], and MPs [p.1] and [p.2] are not 


applicable (N/A)


5.6.2 International harmonisation protocol


The prescribed international harmonisation protocol for the measurand (see Figure 5, p.3) shall define 
the highest metrological level in the calibration hierarchy, and is intended to achieve equivalence of 
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reported results for the intended human samples (see Figure 5, m.6) among available harmonised end-
user IVD MDs (see Figure 5, p.6) for the measurand.


NOTE Additional detail concerning use and application of a harmonisation protocol in a metrologically 
traceable calibration hierarchy can be found in ISO 21151.


5.6.3 Assignment of values to harmonisation RMs


The international harmonisation protocol (see Figure 5, p.3) shall specify the process used to assign 
harmonised values (arbitrary units, not traceable to SI) to the harmonisation RMs (see Figure 5, m.3). 
The international harmonisation protocol (see Figure 5, p.3) shall specify how the harmonisation RMs 
are used to estimate relationships between the results for the harmonisation RMs (see Figure 5, m.3) 
among the IVD MDs (see Figure 5, p.6) participating in the harmonisation protocol. The measurement 
uncertainties, um.3, associated with the assigned quantity values for the harmonisation RMs shall be 
estimated and accounted for in the estimate of ucal for the specified IVD MD end-user calibrators.


5.6.4 Application of harmonisation RMs


Each IVD MD manufacturer shall determine and document an IVD MD-specific algorithm that when 
applied to (a) their selected MP (see Figure 5, p.4) for assignment of values to their working calibrator 
or calibrators (see Figure 5, m.4), or (b) to their standing MP (see Figure 5, p.5) for assignment of 
values to their end-user IVD MD calibrator or calibrators (see Figure 5, m.5), or (c) to their harmonised 
IVD MD (see Figure 5, p.6) for assignment of values to human samples (see Figure 5, m.6), will enable 
achievement of equivalent results for human samples with their specified IVD MD, when compared to 
other IVD MDs participating in the harmonisation protocol. The measurement uncertainty introduced 
by the IVD MD-specific harmonisation algorithm defined by each IVD MD manufacturer shall also be 
accounted for and included in the estimate of the incremental measurement uncertainty component 
at the applicable position in the calibration hierarchy, as well as in the final combined measurement 
uncertainty of the end-user calibrator(s), ucal, for each harmonised IVD MD.


5.6.5	 End-user	IVD	MD


The end-user IVD MD (see Figure 5, p.6) shall describe a measuring system calibrated by one or more 
specified end-user IVD MD calibrators (see Figure 5, m.5). This MP, the final MP in the calibration 
hierarchy for the defined measurand, is used to examine human samples and generate final measured 
values for the measurand, with combined standard measurement uncertainties of the reported values 
to be estimated by the end-user, taking into account all known measurement uncertainties accrued at 
each higher step in the defined calibration hierarchy.


5.7 Cases for measurands with metrological traceability only to manufacturer’s 
internal	arbitrarily	defined	RM(s)


5.7.1 General considerations


The calibration hierarchy described in Figure 6 shall apply to measurands with metrological traceability 
only to a manufacturer’s internal, arbitrarily defined RMs (see Figure 6, m.3), for certain measurands 
with no certified pure RMs (see Figure 6, m.1), no primary calibrators (see Figure 6, m.2), no RMPs (see 
Figure 6, p.3), no harmonisation protocol, and no traceability to SI. Characteristics to be addressed in 
the description of these types of calibration hierarchies are elaborated in 5.7.2 to 5.7.7.
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a Relative percent combined value assignment uncertainty of the [m.3] arbitrary reference material.
b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5], calculated


according to the following formula:
       %rucal = √(%ru2


m.3 + %ru2
Rw-p.4 + %ru2


Rw-p.5)  
 where %ru Rw-p.4 and %ruRw-p.5 represent the percent relative standard uncertainties for each applicable


MP in the calibration hierarchy.
c Relative percent combined standard measurement uncertainty for reported values of the measurand


with the end-user IVD MD, calculated per the following formula:
       %ru(y) = √(%ru2


cal + %ru2
Rw-p.6)  


 where %ru2
Rw-p.6 is the relative percent standard uncertainty of the end-user IVD MD based on


long-term precision (repeatability conditions of measurement).


Figure	6	—	Calibration	Hierarchy	—	Measurand	defined	by	manufacturer’s	internal	arbitrarily	
defined	RMs	(no	primary	RMs	or	CRMs;	no	RMP;	no	harmonisation	protocol;	not	traceable	to	


SI). Materials [m.1] and [m.2], and MPs [p.1], [p.2], and [p.3] are not applicable (N/A)


5.7.2 Selection of RMs


Since higher order RMs and MPs (see Figure 6, m.1, m.2, p.1, p.2, p.3) do not exist for these types of 
measurands, arbitrary RMs (see Figure 6, m.3) shall be established, if applicable, as the metrologically 
highest level in the defined calibration hierarchy for the measurand.


NOTE 1 To help ensure consistency in the calibration of the specified end-user IVD MDs of this type, 
manufacturers sometimes establish arbitrary MPs (see Figure 6, p.4) and/or arbitrary RMs (see Figure 6, m.3) as 
the highest level of these calibration hierarchies,
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NOTE 2 Arbitrary RMs (see Figure 6, m.3) are at times prepared from, e.g., purified biomarkers, then 
measured with a selected MP (see Figure 6, p.4), enabling further calibration and value assignment to a working 
calibrator(see Figure 6, m.4). Such working calibrators are often prepared in a human sample matrix material or 
other appropriate matrix, or alternatively are comprised of, e.g., panels (or pools) of human samples or “spiked” 
human samples.


5.7.3 Manufacturer’s Selected MP


In cases where a manufacturer establishes an independent calibration hierarchy using a selected MP 
(see Figure 6, p.4) where there is no availability of an RM for the measurand (e.g. MPs dependent on 
other properties such as UV absorptivity; procedures based on counting; etc.), the selected MP shall be 
the metrologically highest level in the specified calibration hierarchy for the defined measurand.


5.7.4 Manufacturer’s Standing MP


The manufacturer's standing MP (see Figure 6, p.5) shall define a measuring system that is calibrated 
with the manufacturer’s working calibrator (see Figure 6, m.4), which may be comprised of arbitrary RMs 
including panels of human samples or sample pools. The standing MP (see Figure 6, p.5) shall be used to 
determine assigned values for the manufacturer’s end-user IVD MD calibrator(s) (see Figure 6, m.5).


5.7.5	 End-user	IVD	MD	calibrators


The manufacturer's end-user IVD MD calibrators (see Figure 6, m.5) shall have values assigned according 
to the manufacturer's standing MP (see Figure 6, p.5), and are intended for use in the calibration of the 
end-user’s IVD MD (see Figure 6, p.6). The ucal of the assigned value of the end-user IVD MD calibrator 
(see Figure 6, m.5) shall be estimated by the manufacturer (see 4.7), incorporating all appropriate higher 
order uncertainties in addition to the uncertainties of each of the subsequent MPs in the calibration 
hierarchy down to and including the manufacturer’s standing MP (see Figure 6, p.5).


5.7.6	 End-user	IVD	MD


The end-user IVD MD (see Figure 6, p.6) shall describe a measuring system calibrated by one or more 
end-user IVD MD calibrators. This MP (see Figure 6, p.6), the final MP in the calibration hierarchy for 
the defined measurand, is used to examine human samples and generate final measured values for the 
measurand (see Figure 6, m.6), with combined standard measurement uncertainties in the reported 
values to be estimated by the end-user, taking into account all known measurement uncertainties 
accrued at each higher step in the defined calibration hierarchy.


5.7.7 Documentation of the calibration hierarchy


Documentation of the calibration hierarchy to be included in the manufacturer’s technical file for the 
specified IVD MD for a measurand with metrological traceability according to the scheme in Figure 6 
shall include (as a result of a risk assessment) specifications and validation documentation for elements 
critical to the performance and reproducibility of the calibration hierarchy, including but not limited to:


a) specification of raw materials to be prepared, purchased, processed or otherwise acquired for 
preparation of any arbitrary RMs (see Figure 6, m.3, m.4) or reagents and other components of the 
MPs (see Figure 6, p.4, p.5) including specifications for any human samples (or pools) or other types 
of samples intended to serve as RMs at various levels (see Figure 6, m.3, m.4) within the calibration 
hierarchy.


b) specification of the measurand of interest and any associated measured quantities and/or influence 
quantities appropriate to each clinical intended use of the specified IVD MD in sufficient detail to 
enable reproducible human sample selection and/or pool preparation for subsequent batches of 
RMs (see Figure 6, m.3, m.4) as applicable.


NOTE 1 The measurand present in each human sample selected as a calibration panel member (see 
Figure 6, m.3 and/or m.4) is assumed to represent the measurand of interest for each stated intended use of 
the IVD MD.
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c) for steps in the calibration hierarchy that are under control of the manufacturer, procedures and 
work instructions for assignment of quantity values to human samples (or pools) or other arbitrary 
materials intended to serve as RMs (see Figure 6, m.3, m.4), including descriptions of measures 
to be taken to ensure consistency of the value assignment process for replacement batches of 
calibration panels or other arbitrary RMs.


NOTE 2 Internal RMs (see Figure 6, m.3, m.4) are assigned values by the manufacturer using protocols 
including, for example (a) arbitrary units of measurement, (b) standard addition of weighed or volumetrically 
dispensed volumes of a concentrate, (c) direct measurements using the manufacturer’s selected MP (see 
Figure 6, p.4) (e.g. an available commercial MP), or (d) other scientifically valid methods as appropriate to 
the measurement technology and type of analyte.


EXAMPLE A sub-panel of human samples from the first calibration panel (see Figure 6, m.3) is often 
used to transfer assigned values to a subsequent calibration panel.


6 Labelling information to be provided to end-users by the manufacturer


The requirements given in ISO 18113-2, 7.5, shall apply.
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Foreword


ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.


The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).


Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/ patents).


Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.


For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www .iso .org/ iso/ foreword .html.


This document was prepared by Technical Committee ISO/TC 212, Clinical laboratory testing and in 
vitro diagnostic test systems.


This second edition cancels and replaces the first edition (ISO 17511:2003), which has been technically 
revised. The main changes compared to the previous edition are as follows:


— incorporation of the special requirements for metrologically traceable calibration hierarchies for 
measurement of catalytic concentration of enzymes (previously covered in ISO 18153:2003);


— to clarify that final reported values on human samples shall be metrologically traceable to the highest 
order available reference, the title and scope were modified to include metrological traceability of 
values assigned to human samples;


— updated normative references to remove International Vocabulary of Basic and General Terms 
in Metrology, 2nd edition, ISO, Geneva (1993) and ISO Guide 35:1989, Certification of reference 
materials — General and statistical principles;


— revision of Clause 4 to clearly define requirements of a manufacturer of an in vitro diagnostic 
medical device in establishing and documenting metrological traceability of assigned values (for 
calibrators, trueness controls and human samples), while incorporating requirements previously 
addressed in Clauses 6, 7 and 8 (thus eliminating those sections);


— revision of Clause 5 to incorporate additional models of metrologically traceable calibration 
hierarchies, especially 5.3 for measurement of catalytic concentration of enzymes (where the 
measurand is defined by a primary RMP; previously addressed in ISO 18153:2003), and 5.6 for 
an overview of the concept of assigned values of materials for measurands with metrological 
traceability to international harmonisation protocols (addressed in detail in ISO 21151).


Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www .iso .org/ members .html.
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Introduction


In laboratory medicine, the objective of examining a measurand in a human sample is to produce 
laboratory results that will enable a clinician to assess the risk of a disease, or to diagnose and make 
treatment decisions for a medical condition. To be clinically useful, the results obtained from a given 
human sample examined by different laboratories or among different in vitro diagnostic medical devices 
(IVD MDs) within a single laboratory should be equivalent, regardless of the measurement procedure 
employed. Equivalent results allow uniform application of medical decision limits and reference 
intervals, which can reduce the risk of harm caused by medical decisions based on non-equivalent 
examination results. Equivalence of results among different IVD MDs for the same measurand is also 
important for the analysis of results in medical records for the purpose of supporting clinical decisions 
and for conducting epidemiological investigations.


Equivalent results for human samples for a measurand can be achieved by establishing metrological 
traceability of the values assigned to the calibrators for a measurement procedure (MP) to the highest 
available reference system component for the measurand. Metrological traceability describes the 
calibration hierarchy and the sequence of value assignments, demonstrating an unbroken linkage 
between the measurement result for a human sample up to the highest available reference system 
component in the calibration hierarchy. The point at which metrological traceability begins (i.e. the 
highest level of metrological traceability in the calibration hierarchy) depends on the availability of 
higher order reference measurement procedures (RMPs), reference materials (RMs) or harmonisation 
protocols for the stated measurand.


Limitations in implementing metrologically traceable calibrations occur when different IVD MDs 
intended for the same measurand do not measure the same or very closely related measurable quantities. 
Some measurands of medical interest may be well-defined elements or molecules. An increasing number 
of medical decisions depend on measurands that consist of complex and variable mixtures of chemical 
structures, molecular species and molecular complexes in varying proportions, e.g. glycoproteins with 
multiple isoforms, variant amino acid sequences, nucleic acid sequences, and other complex molecular 
forms. When the selectivity of an IVD MD is not fit-for-purpose, sample-specific influence quantities 
in human samples due to factors including disease, drugs or other pathological conditions may lead to 
erroneous values for the intended measured quantity. Even with metrological traceability to higher 
order reference system components, the selectivity of MPs at all levels in the calibration hierarchy for 
a given IVD MD can influence its ability to achieve results for human samples that are equivalent to the 
results obtained with other IVD MDs for the same measurand.


This document presents requirements for manufacturers of IVD MDs in documenting the calibration 
hierarchy for a measured quantity in human samples using a specified IVD MD. The document includes 
various model calibration hierarchies offering potential technical solutions for different kinds of 
measurands in establishing metrological traceability of assigned values for human samples, calibrators 
and trueness control materials. Use of this document as part of a broadly-based risk management 
program for manufacturers of IVD MDs is consistent with the requirements of ISO 14971 and is 
expected to assist in the reduction of the risk of harm to patients due to non-equivalence of results 
among different IVD MDs.
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INTERNATIONAL STANDARD ISO 17511:2020(E)


In vitro diagnostic medical devices — Requirements for 
establishing metrological traceability of values assigned to 
calibrators, trueness control materials and human samples


1 Scope


This document specifies technical requirements and documentation necessary to establish metrological 
traceability of values assigned to calibrators, trueness control materials and human samples for 
quantities measured by IVD MDs. The human samples are those intended to be measured, as specified 
for each IVD MD. Metrological traceability of values for quantities in human samples extends to the 
highest available reference system component, ideally to RMPs and certified reference materials (CRMs).


All parties having a role in any of the steps described in a calibration hierarchy for an IVD MD are 
subject to the requirements described. These parties include but are not limited to manufacturers (of 
IVD MDs), RMP developers (see ISO 15193), RM producers (see ISO 15194), and reference/calibration 
laboratories (see ISO 15195) supporting calibration hierarchies for IVD MDs.


NOTE 1 Producers of RMs intended for use in standardization or calibration of IVD MDs include 
commercial and non-commercial organizations producing RMs for use by many end-users of IVD MDs 
and/or calibration laboratories, or for use by a single end-user medical laboratory, as in the case of 
a measurement standard (calibrator) intended to be used exclusively for calibration of a laboratory-
developed MP.


This document is applicable to:


a) all IVD MDs that provide measurement results in the form of numeric values, i.e. rational (ratio) 
and/or differential (interval) scales, and counting scales.


b) IVD MDs where the measurement result is reported as a qualitative value established with a ratio 
of two measurements (i.e. the signal from a specimen being tested and the signal from a RM with a 
specified concentration or activity at the cut-off), or a counting scale, with corresponding decision 
threshold(s). This also includes IVD MDs where results are categorized among ordinal categories 
based on pre-established quantitative intervals for a quantity.


c) RMs intended for use as trueness control materials for verification or assessment of calibration of 
IVD MDs, i.e. some commutable CRMs and some external quality assessment (EQA) materials (if so 
indicated in the RM’s intended use statement).


d) IVD MD-specific calibrators and trueness control materials with assigned values, intended to be 
used together with a specified IVD MD.


e) IVD MDs as described in a) and b), where no end-user performed calibration is required (i.e. when 
the manufacturer performs a factory calibration of the IVD MD).


This document is not applicable to:


a) calibrators and trueness control materials for IVD MDs which, due to their formulation, are known 
to have zero amount of measurand;


b) control materials that are used only for internal quality control purposes in medical laboratories to 
assess the imprecision of an IVD MD, either its repeatability or reproducibility, and/or for assessing 
changes in IVD MD results compared to a previously established calibration condition;


c) control materials that are used only for internal quality control purposes in medical laboratories 
and which are supplied with intervals of suggested acceptable values that are not metrologically 
traceable to higher order reference system components;
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d) properties reported as nominal scales and ordinal scales, where no magnitude is involved.


NOTE 2 Nominal scales are typically used to report e.g. identity of blood cell types, microorganism types, 
identity of nucleic acid sequences, identity of urine particles.


NOTE 3 Ordinal scales are often applied to results differentiated into dichotomous groupings (e.g. ‘sick’ 
vs. ‘healthy’), and occasionally to results differentiated into non-dichotomous categories where the result 
categories are rank-ordered but the rank-ordered categories cannot be differentiated in terms of relative 
degree of difference, e.g. negative, +1, +2, +3 for grading of presence of haemoglobin in urine specimens by visual 
observation.


2 Normative references


The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.


ISO 18113-2, In vitro diagnostic medical devices — Information supplied by the manufacturer (labelling) — 
Part 2: In vitro diagnostic reagents for professional use


ISO 15193, In vitro diagnostic medical devices — Measurement of quantities in samples of biological 
origin — Requirements for content and presentation of reference measurement procedures


ISO 15194, In vitro diagnostic medical devices — Measurement of quantities in samples of biological 
origin — Requirements for certified reference materials and the content of supporting documentation


3	 Terms	and	definitions,	symbols	and	abbreviated	terms


For the purposes of this document, the following terms and definitions apply.


ISO and IEC maintain terminological databases for use in standardization at the following addresses:


— ISO Online browsing platform: available at https:// www .iso .org/ obp


— IEC Electropedia: available at http:// www .electropedia .org/ 


3.1
analyte
component represented in the name of a measurable quantity (3.38)


EXAMPLE In the type of quantity (3.38) "mass of protein in 24-hour urine", "protein" is the analyte. In 
"amount of substance of glucose in plasma", "glucose" is the analyte. In both cases the long phrase represents the 
measurand (3.26).


3.2
analytical selectivity
selectivity of a measuring system
selectivity
property of a measuring system (3.29), used with a specified MP (3.27), whereby it provides measured 
quantity (3.38) values for one or more measurands (3.26) such that the values of each measurand (3.26) 
are independent of other measurands (3.26) or other quantities (3.38) in the phenomenon, body, or 
substance being investigated


EXAMPLE Capability of a measuring system (3.29) to measure the amount-of-substance concentration of 
creatinine in blood plasma without being influenced by the other components present in the sample.


Note 1 to entry: In chemistry, selectivity of a measuring system (3.29) is usually obtained for quantities (3.38) 
with selected components in concentrations within stated intervals.


Note 2 to entry: Selectivity as used in physics is a concept close to specificity as it is sometimes used in chemistry.
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[SOURCE: ISO/IEC Guide 99:2007 4.13, modified — ‘analytical selectivity’ added as the preferred term. 
Included only Example 5 with abbreviated text and NOTES 3 and 4.]


3.3
measurement bias
bias
estimate of a systematic measurement error


Note 1 to entry: See ISO/IEC Guide 99:2007 2.17, systematic measurement error.


Note 2 to entry: This definition applies to quantitative measurements only.


[SOURCE: ISO/IEC Guide 99:2007 2.18, modified — Note 1 and 2 to entry have been added.]


3.4
calibration
operation that, under specified conditions, in a first step, establishes a relation between the quantity 
(3.38) values with measurement uncertainties (3.48) provided by measurement standards (3.28) and 
corresponding indications with associated measurement uncertainties (3.48) and, in a second step, uses 
this information to establish a relation for obtaining a measurement result from an indication


Note 1 to entry: A calibration may be expressed by a statement, calibration function, calibration diagram, 
calibration curve, or calibration table. In some cases, it may consist of an additive or multiplicative correction of 
the indication with associated measurement uncertainty (3.48).


Note 2 to entry: Calibration should not be confused with adjustment of a measuring system (3.29), often 
mistakenly called “self-calibration”, or with verification (3.50) of calibration.


Note 3 to entry: Often, the first step alone in the above definition is perceived as being calibration.


[SOURCE: ISO/IEC Guide 99:2007 2.39]


3.5
calibration hierarchy
sequence of calibrations (3.4) from a reference to the final measuring system (3.29), where the outcome 
of each calibration (3.4) depends on the outcome of the previous calibration (3.4)


Note 1 to entry: Measurement uncertainty (3.48) necessarily increases along the sequence of calibrations (3.4).


Note 2 to entry: The elements of a calibration hierarchy are one or more measurement standards (3.28) and 
measuring systems (3.29) operated according to MPs (3.27).


Note 3 to entry: A comparison between two measurement standards (3.28) may be viewed as a calibration (3.4) if 
the comparison is used to check and, if necessary, correct the quantity (3.38) value and measurement uncertainty 
(3.48) attributed to one of the measurement standards (3.28).


Note 4 to entry: In this document, a calibration hierarchy is defined as a detailed description of the process for 
assigning a value of a measurand (3.26) to a sample using a specified sequence of MPs (3.27) and RMs (3.39) 
(calibrated by higher order RMs (3.39) and/or MPs (3.27) for the same type of quantity (3.38), where available).


Note 5 to entry: For purposes of this definition, a sample includes human samples as well as calibration materials 
(3.6), EQA materials or other RMs (3.39).


[SOURCE: ISO/IEC Guide 99:2007 2.40, modified — excludes original Note 3. Note 3 to entry is Note 4 
and Note 5 has been added.]
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3.6
calibrator
calibration material
measurement standard (3.28) used in calibration (3.4) of a measuring system (3.29) according to a 
specified MP (3.27)


[SOURCE: ISO/IEC Guide 99:2007 5.12, modified — “calibration material” has been added as an admitted 
term, "of a measuring system according to a specified MP" has been added at the end of the definition, 
NOTE has been deleted.]


3.7
catalytic activity
property of a component corresponding to the catalysed substance rate of conversion of a specified 
chemical reaction, in a specified measuring system (3.29)


Note 1 to entry: In this document the "component" is an enzyme.


Note 2 to entry: The quantity (3.38) "catalytic activity" relates to an amount of active enzyme, not its 
concentration; see 3.8.


Note 3 to entry: The coherent derived SI unit is "katal" (kat), equal to "mole per second" (mol s−1).


Note 4 to entry: The MP (3.27) is an essential element of the definition of the measurand (3.26).


Note 5 to entry: In many instances, instead of the conversion rate of the substrate ascribed in the short name 
of the enzyme analyte (3.1), e.g. "creatine" in "creatine kinase", the conversion rate of an indicator substance as 
substrate of a combined reaction is measured. Then the measurand (3.26) should be defined as 'catalytic activity 
of the enzyme as measured by the conversion rate of an indicator substance in a specified system according to a 
given MP (3.27)', e.g. 'catalytic activity of creatine kinase as measured by the rate of conversion of NADP+ in the 
IFCC reference procedure in human serum'.


[SOURCE: ISO 18153:2003, 3.2]


3.8
catalytic-activity concentration
catalytic concentration
catalytic activity (3.7) of a component divided by volume of the original system


Note 1 to entry: The coherent derived SI unit is "katal per cubic metre" or "mole per second cubic metre" 
(kat m−3 = mol s−1 m−3). In laboratory medicine, the unit of volume can be chosen to be "litre" (L).


Note 2 to entry: In this document the "component" is an enzyme and the "original system" can be, for example, 
the plasma of a blood sample.


[SOURCE: ISO 18153:2003, 3.3]


3.9
certified	reference	material
CRM
RM (3.39) accompanied by documentation issued by an authoritative body and providing one or more 
specified property values with associated uncertainties (3.48) and traceabilities (3.31), using valid 
procedures


EXAMPLE Human serum with assigned quantity (3.38) value for the concentration of cholesterol and 
associated measurement uncertainty (3.48) stated in an accompanying certificate, used as a calibrator (3.6) or 
measurement trueness control material (3.46).


Note 1 to entry: ‘Documentation’ is given in the form of a ‘certificate’ (see ISO Guide 31).


Note 2 to entry: Procedures for the production and CRM certification are given in ISO 17034:2016 and 
ISO Guide 35:2017.
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Note 3 to entry: In this definition, “uncertainty” covers both ‘measurement uncertainty’ (3.48) and ‘uncertainty 
associated with the value of a nominal property’, such as for identity and sequence. “Traceability” covers both 
‘metrological traceability (3.31) of a quantity value’ and ‘traceability of a nominal property value’.


Note 4 to entry: Specified quantity (3.38) values of CRMs require metrological traceability (3.31) with associated 
measurement uncertainty (3.48)[25].


Note 5 to entry: ISO/REMCO has an analogous definition[25] but uses the modifiers “metrological” and 
“metrologically” to refer to both quantities (3.38) and nominal properties.


Note 6 to entry: Specific requirements for CRMs and the content of supporting documentation (in the field of in 
vitro diagnostic medical devices) are given in ISO 15194.


Note 7 to entry: For a specified material, a calibration (3.4) certificate provided by an accredited calibration (3.4) 
laboratory does not confer the status of CRM on these types of materials.


[SOURCE: ISO/IEC Guide 99:2007 5.14, modified — Note 6 and 7 to entry have been added.]


3.10
commutability of a reference material
commutability
property of a RM (3.39), demonstrated by the closeness of agreement between the relation among the 
measurement results for a stated quantity (3.38) in this material, obtained according to two MPs (3.27), 
and the relation obtained among the measurement results for other specified materials


Note 1 to entry: The RM (3.39) in question is usually a calibrator (3.6) and the other specified materials are 
usually routine samples.


Note 2 to entry: In commutability assessment of an RM (3.39), comparisons among all applicable MPs (3.27) is 
desirable.


Note 3 to entry: Closeness of agreement of measurement results is defined in terms of fitness for purpose as 
appropriate for the intended use of the RM (3.39).


Note 4 to entry: A commutability statement is restricted to the MPs (3.27) as specified in a particular comparison.


[SOURCE: ISO/IEC Guide 99:2007 5.15 modified — Note 2 and Note 3 have been deleted. Note 2 to entry 
to Note 4 to entry have been added.]


3.11
control material
substance, material or article intended by its manufacturer (3.22) to be used to verify the performance 
characteristics of an IVD MD (3.21)


[SOURCE: ISO 18113-1:2009, 3.13]


3.12
end-user	IVD	MD	calibrator
end-user calibrator
RM (3.39) used as a measurement standard (3.28) intended for use with one or more IVD MD (3.21) MPs 
(3.27) intended to examine a particular measurand (3.26) in human samples


Note 1 to entry: End user calibrators includes RMs (3.39) or calibrators (3.6) applied internally by the manufacturer 
(3.22) to implement a final calibration (3.4) of the IVD MD (3.21), prior to the IVD MD’s (3.21) release and delivery 
to the end-user, where end-user calibration is not required (i.e. 'factory calibration').


Note 2 to entry: Factory-generated calibrations (3.4) or calibration (3.4) functions include calibration (3.4) 
information (equations, formula, functions, parameters, data) stored, e.g., in electronic format, for use with a 
microprocessor as part of an IVD MD (3.21) measuring system (3.29) to transform “signal” generated in the course 
of measuring unknown human samples to an amount of substance or other final measured value.
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3.13
equivalence of measured values
equivalent results
agreement of measured values among different IVD MDs (3.21) intended to measure the same 
measurand (3.26), where the differences in measured values on the same human samples do not affect 
clinical interpretation


Note 1 to entry: A conclusion of equivalence of measured values for the same human samples among two or more 
MPs (3.27) is based on the differences in measured values being within a pre-defined margin or limit.


[SOURCE: Harmonization.net, modified — wording revised for clarity.]


3.14
higher order reference material
higher order RM
CRM (3.9) that meets internationally accepted quality requirement and provides a common metrological 
reference within the calibration hierarchy (3.5) to which manufacturers (3.22) can establish metrological 
traceability (3.31)


Note 1 to entry: Quality requirements for higher order RMs are laid out in ISO 15194.


Note 2 to entry: Higher order RMs include fit–for–purpose primary RMs (3.35), primary calibrators (3.37), 
secondary calibrators (3.42) and international conventional calibrators (3.17).


Note 3 to entry: Pure substances constitute the primary measurement standard (3.37) and ultimate source 
of higher-order metrological traceability (3.31) for most traceability chains in chemistry, thermometry 
and calorimetry in general and for the certification of solution and matrix (3.24) RMs (3.39) in particular 
(see ISO Guide 35:2017).


Note 4 to entry: According to Joint Committee for Traceability in Laboratory Medicine (JCTLM) FAQs[27], a higher 
order RM is a CRM (3.9), meeting internationally accepted quality requirements, to which other measurement 
results can be referenced, and its measurement uncertainty (3.48) is completely established. Metrologically, a 
higher order RM is a RM (3.39) deployed at a higher level in the calibration hierarchy (3.5). Certified, highest order 
RMs, where available, are used by IVD MD (3.21) manufacturers (3.22) to assign values to working calibrators 
(3.51). These working calibrators (3.51) are subsequently used by the manufacturer (3.22) to assign values to 
measurands (3.26) in end-user IVD MD calibrators (3.12) and control materials (3.11) for use with IVD MDs (3.21) 
in medical laboratories and other IVD testing environments. Higher order RMs are most commonly produced 
and distributed by national metrology institutes (NMIs), e.g. U.S. National Institute of Standards and Technology 
(NIST), European Commission Joint Research Centre (EU-JRC), LGC Standards (UK), World Health Organization 
(WHO), National Institute for Biological Standards and Control (UK), National Institute of Metrology (CN), 
National Metrology Institute of Japan (JP), Reference Material Institute for Clinical Chemistry Standards (JP), 
Japanese Industrial Standards Committee (JISC), Centro Nacional de Metrología (MX), etc. Some commercial 
sources also provide RMs listed by JCTLM[28].


3.15
higher order reference measurement procedure
higher order RMP
reference measurement procedure (RMP) (3.40) meeting internationally accepted quality requirements 
and providing a common metrological reference within the calibration hierarchy (3.5) to which 
manufacturers’ (3.22) can establish metrological traceability (3.31) and accepted as providing 
measurement results fit for their intended use in assessing measurement trueness (3.47)


Note 1 to entry: Quality requirements for higher order RMPs (3.15) are defined in ISO 15193.


Note 2 to entry: For reasons of higher cost, equipment complexity and operator training requirements, higher 
order RMPs are typically performed in national metrology (3.32) institutes and/or accredited calibration (3.4) 
laboratories.


Note 3 to entry: In laboratory medicine, RMPs (3.40) that meet the requirements of ISO 15193 are considered to 
be higher order RMPs.
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Note 4 to entry: According to JCTLM FAQs[27], higher order RMPs are well documented, high accuracy (MPs) (3.27) 
used for assigning values to calibration materials (3.6). At the highest level (these MPs) (3.27) are frequently 
expensive to develop, too complicated for routine use and not suitable for high throughput analysis.


3.16
influence	quantity
quantity (3.38) that, in a direct measurement, does not affect the quantity (3.38) that is actually 
measured, but affects the relation between the indication and the measurement result


EXAMPLE Amount-of-substance concentration of bilirubin in a direct measurement of haemoglobin amount-
of-substance concentration in human blood plasma.


[SOURCE: ISO/IEC Guide 99:2007 2.52, modified — excludes 3 examples and 2 notes.]


3.17
international conventional calibrator
international conventional calibration material
international measurement standard
calibrator (3.6) whose quantity (3.38) value is not metrologically traceable (3.31) to the SI but is assigned 
by international agreement


Note 1 to entry: The quantity (3.38) is defined with respect to the intended clinical application.


3.18
international conventional reference measurement procedure
international conventional RMP
MP (3.27) yielding values that are not metrologically traceable to the SI but which by international 
agreement are used as reference values for a defined quantity (3.38)


Note 1 to entry: The quantity (3.38) is defined with respect to the intended clinical application.


3.19
international harmonisation protocol
description of a process implemented by an international body to achieve equivalence of measured values 
(3.13) within medically acceptable limits among two or more IVD MDs (3.21) intended for examination 
of the same measurand (3.26) for cases where there are no higher order RMPs (3.15) and no fit for 
purpose CRMs (3.9) or international conventional calibrators (3.17)


Note 1 to entry: A harmonisation protocol can be used to achieve standardization of measured values for a stated 
measurand (3.26) when there are no other higher order reference system components that are suitable for use.


3.20
international measurement standard
measurement standard (3.28) recognized by signatories to an international agreement and intended to 
serve worldwide as the basis for assigning values to other standards for the same quantity (3.38)


EXAMPLE 1 The international prototype of the kilogram.


EXAMPLE 2 ERM®-DA470k/IFCC for the calibration (3.4) of immunoassay-based in-vitro diagnostic devices or 
control products for the proteins certified. European Commission — Joint Research Centre (JRC), Geel, Belgium.


EXAMPLE 3 Triple point of water — the single combination of pressure and temperature at which liquid water, 
solid ice, and water vapour coexist in a stable equilibrium, occurring at exactly 273,16 K (0,01 °C; 32,02 °F) at a 
partial vapour pressure of 611,657 pascals (6,116 57 mbar; 0,006 036 59 atm).


[SOURCE: ISO/IEC Guide 99:2007 5.2, modified — Example 2 and Example 3 have been deleted. New 
Example 2 and Example 3 have been added]
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3.21
in vitro diagnostic medical device
IVD	medical	device
IVD	MD
device, whether used alone or in combination, intended by the manufacturer (3.22) for the in vitro 
examination of specimens derived from the human body solely or principally to provide information 
for diagnostic, monitoring or compatibility purposes and including reagents, calibrators (3.6), control 
materials (3.11), specimen receptacles, software, and related instruments or apparatus or other articles


[SOURCE: ISO 18113-1:2009, 3.27]


3.22
manufacturer
entity with responsibility for design, manufacture, fabrication, assembly, packaging or labelling of an 
IVD MD (3.21), for assembling a measuring system (3.29), or adapting an IVD MD (3.21) before it is placed 
on the market and/or put into service, regardless of whether these operations are carried out by that 
entity or on their behalf by a third party


Note 1 to entry: An entity includes but is not limited to an individual, a corporation (or other legally established 
business), an association, an institution, or a medical laboratory. An entity should be identifiable in terms of a 
separate and distinct existence and objective reality.


Note 2 to entry: The manufacturer has ultimate legal responsibility for ensuring conformance with all applicable 
regulatory requirements for the IVD MD (3.21) in the countries or jurisdictions where it is intended to be made 
available or sold, unless this responsibility is specifically imposed on another entity by the Regulatory Authority 
(RA) within that jurisdiction.


Note 3 to entry: The manufacturer’s responsibilities are described in other GHTF guidance documents. These 
responsibilities include meeting both pre-market requirements and post-market requirements, such as adverse 
event reporting and notification of corrective actions.


Note 4 to entry: ‘Design and/or manufacture’, as referred to in the above definition, may include specification 
development, production, fabrication, assembly, processing, packaging, repackaging, labelling, relabelling, 
sterilization, installation, or remanufacturing of an IVD MD (3.21); or putting a collection of IVD MDs (3.21), and 
possibly other products, together for a medical purpose.


Note 5 to entry: Any entity that assembles or adapts an IVD MD (3.21) that has already been supplied by a 
manufacturer for purposes of an examination to be performed on a human sample in accordance with the 
instructions for use, is not the manufacturer, provided the assembly or adaptation does not change the intended 
use of the IVD MD (3.21).


Note 6 to entry: Any entity who changes the intended use of, or modifies, an IVD MD (3.21) without acting on 
behalf of the original manufacturer and who makes it available for use under their own name, should be 
considered to be the manufacturer of the modified device.


Note 7 to entry: An authorised representative, distributor or importer who only adds its own address and 
contact details to the IVD MD (3.21) or the packaging, without obscuring or changing the existing labelling, is not 
considered a manufacturer.


Note 8 to entry: To the extent that an accessory is subject to the regulatory requirements of (an IVD MD (3.21)), 
the entity responsible for the design and/or manufacture of that accessory is considered to be a manufacturer.


[SOURCE: ISO 18113-1:2009, 3.36, modified — Replaced 'natural or legal person' and 'person' with 
'entity'; source Notes are excluded; new Note 1 to entry is introduced; Notes to entry 2-8 added and 
sourced (with minor modifications to ensure consistency in terminology as given in this definition) 
from GHTF/SG1N055: 2009, 5.1.]


3.23
matrix effect
influence of a property of the sample, independent of the presence of the analyte (3.1), on the 
measurement and thereby on the measured quantity (3.38) value


Note 1 to entry: A specified cause of a matrix effect is an influence quantity (3.16).
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Note 2 to entry: The term 'matrix effect' is sometimes erroneously used in cases of non-commutability of a 
material due to causes such as, e.g. a denatured analyte (3.1) or an added non-genuine component (surrogate 
analyte (3.1)) intended to simulate the measurand (3.26).


[SOURCE: ISO 15194:2009, 3.7, modified — Excluded NOTE 2 and Example; added Note 2 to entry.]


3.24
matrix
system matrix
<material> components of a material system, except the analyte (3.1)


Note 1 to entry: The biological system excluding the analyte (3.1) is the matrix of the material.


[SOURCE: ISO 15194:2009, 3.6, modified — added <material> as domain; added synonym ‘system 
matrix’; added Note 1 to entry.]


3.25
maximum allowable measurement uncertainty
Umax(y)
maximum fit for purpose measurement uncertainty (3.48) for measurement results produced by a given 
MP (3.27), and specified as an upper limit based on an evaluation of medical requirements


Note 1 to entry: ISO/IEC Guide 99:2007 4.26, defines maximum permissible measurement error. In modern 
English usage, the difference between the terms allowed and permitted is analogous to the difference between 
the concepts of tolerance (allowed) and authorization (permitted). Authorization implies a statutory, mandated, 
or legal requirement. For most measurands (3.26) in laboratory medicine there are no legal limits of performance, 
therefore allowable is the preferred adjective in the context of this definition.


Note 2 to entry: In this document, the maximum allowable measurement uncertainty (3.25) specification for an 
IVD MD (3.21) is abbreviated Umax(y).


3.26
measurand
quantity (3.38) intended to be measured


Note 1 to entry: Specification of a measurand requires knowledge of the kind of quantity (3.38), description of 
the state of the phenomenon, body, or substance carrying the quantity (3.38), including any relevant component, 
and the chemical entities involved.


Note 2 to entry: In the second edition of the VIM and in IEC 60050-300:2001, the measurand is defined as the 
“quantity (3.38) subject to measurement”.


Note 3 to entry: The measurement, including the measuring system (3.29) and the conditions under which the 
measurement is carried out, could change the phenomenon, body, or substance such that the quantity (3.38) 
being measured can differ from the measurand as defined. In this case, adequate correction is necessary.


EXAMPLE The length of a steel rod in equilibrium at ambient Celsius temperature of 23 °C will be different 
from the length at the specified temperature of 20 °C, which is the measurand. In this case, a correction is 
necessary.


Note 4 to entry: In chemistry, ‘analyte’ (3.1), or the name of a substance or compound, are terms sometimes used 
for ‘measurand’. This usage is erroneous because these terms do not refer to quantities (3.38).


Note 5 to entry: In laboratory medicine, the description of the measurand includes the name of the quantity 
(3.38) (e.g. amount of substance concentration), the component/analyte (3.1) (e.g. β-D-glucose), and the biological 
system in which it is found (e.g. blood plasma).


[SOURCE: ISO 18113-1:2009, 3.39, modified — Note to entry 3 and 5 added, example added]
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3.27
measurement procedure
MP
detailed description of a measurement according to one or more measurement principles and to a given 
measurement method (3.30), based on a measurement model and including any calculation to obtain a 
measurement result


Note 1 to entry: An MP is usually documented in sufficient detail to enable an operator to perform a measurement.


Note 2 to entry: An MP can include a statement concerning a target measurement uncertainty (3.48).


Note 3 to entry: An MP is sometimes called a standard operating procedure, abbreviated SOP.


[SOURCE: ISO/IEC Guide 99:2007 2.6]


3.28
measurement standard
standard
realization of the definition of a given quantity (3.38), with stated quantity (3.38) value and associated 
measurement uncertainty (3.48), used as a reference


EXAMPLE 1 1 kg mass measurement standard with an associated standard measurement uncertainty (3.48) 
of 3 μg.


EXAMPLE 2 Set of reference solutions of cortisol in human serum having a certified quantity value with 
measurement uncertainty (3.48) for each solution.


EXAMPLE 3 RM (3.39) providing quantity (3.38) values with measurement uncertainties (3.48) for the mass 
concentration of each of ten different proteins.


Note 1 to entry: A “realization of the definition of a given quantity (3.38)” can be provided by a measuring system 
(3.29), a material measure, or a RM (3.39).


Note 2 to entry: A measurement standard is frequently used as a reference in establishing measured quantity 
(3.38) values and associated measurement uncertainties (3.48) for other quantities (3.38) of the same kind, 
thereby establishing metrological traceability (3.31) through calibration (3.4) of other measurement standards, 
measuring instruments, or measuring systems (3.29).


Note 3 to entry: The term “realization” is used here in the most general meaning. It denotes three procedures of 
“realization”. The first one consists in the physical realization of the measurement unit from its definition and is 
realization sensu stricto. The second, termed “reproduction”, consists not in realizing the measurement unit from 
its definition but in setting up a highly reproducible measurement standard based on a physical phenomenon, as 
it happens, e.g. in case of use of frequency-stabilized lasers to establish a measurement standard for the metre, 
of the Josephson effect for the volt or of the quantum Hall effect for the ohm. The third procedure consists in 
adopting a material measure as a measurement standard. It occurs in the case of the measurement standard 
(3.28) of 1 kg.


Note 4 to entry: A standard measurement uncertainty (3.48) associated with a measurement standard is always 
a component of the combined standard measurement uncertainty (3.33) in a measurement result obtained using 
the measurement standard (see ISO/IEC Guide 98-3:2008 — GUM, 2.3.4). Frequently, this component is small 
compared with other components of the combined standard measurement uncertainty (3.33).


Note 5 to entry: Quantity (3.38) value and measurement uncertainty (3.48) must be determined at the time when 
the measurement standard is used.


Note 6 to entry: Several quantities (3.38) of the same kind or of different kinds may be realized in one device 
which is commonly also called a measurement standard.


[SOURCE: ISO/IEC Guide 99:2007 5.1, modified — Example 2 to Example 4 and Note 7 to Note 9 have 
been deleted.]
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3.29
measuring system
measurement system
set of one or more measuring instruments and often other devices, including any reagent and supply, 
assembled and adapted to give information used to generate measured quantity (3.38) values within 
specified intervals for quantities (3.38) of specified kinds


Note 1 to entry: A measuring system may consist of only one measuring instrument.


[SOURCE: ISO/IEC Guide 99:2007 3.2]


3.30
measurement method
method of measurement
generic description of a logical organization of operations used in a measurement


Note 1 to entry: Measurement methods may be qualified in various ways such as:


— substitution measurement method;


— differential measurement method;


— null measurement method;


— direct measurement method;


— indirect measurement method.


See IEC 60050-300:2001.


[SOURCE: ISO/IEC Guide 99:2007 2.5]


3.31
metrological traceability
property of a measurement result whereby the result can be related to a reference through a documented 
unbroken chain of calibrations (3.4), each contributing to the measurement uncertainty (3.48)


Note 1 to entry: For this definition, a ‘reference’ can be a definition of a measurement unit through its practical 
realization, or a MP (3.27) including the measurement unit for a non-ordinal quantity (3.38), or a measurement 
standard (3.28).


Note 2 to entry: Metrological traceability requires an established calibration hierarchy (3.5).


Note 3 to entry: Specification of the reference must include the time at which this reference was used in 
establishing the calibration hierarchy (3.5), along with any other relevant metrological information about the 
reference, such as when the first calibration (3.4) in the calibration hierarchy (3.5) was performed.


Note 4 to entry: For measurements with more than one input quantity (3.38) in the measurement model, 
each of the input quantity (3.38) values should itself be metrologically traceable and the calibration hierarchy 
(3.5) involved may form a branched structure or a network. The effort involved in establishing metrological 
traceability for each input quantity (3.38) value should be commensurate with its relative contribution to the 
measurement result.


Note 5 to entry: Metrological traceability of a measurement result does not ensure that the measurement 
uncertainty (3.48) is adequate for a given purpose or that there is an absence of mistakes.


Note 6 to entry: A comparison between two measurement standards (3.28) may be viewed as a calibration (3.4) if 
the comparison is used to check and, if necessary, correct the quantity (3.38) value and measurement uncertainty 
(3.48) attributed to one of the measurement standards (3.28).


Note 7 to entry: The ILAC considers the elements for confirming metrological traceability to be an unbroken 
metrological traceability chain to an international measurement standard (3.20) or a national measurement 
standard (3.28), a documented measurement uncertainty (3.48), a documented MP (3.27), accredited technical 
competence, metrological traceability to the SI, and calibration (3.4) intervals (see ILAC P10: 01/ 2013).
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Note 8 to entry: The abbreviated term “traceability” is sometimes used to mean ‘metrological traceability’ as 
well as other concepts, such as ‘sample traceability’ or ‘document traceability’ or ‘instrument traceability’ or 
‘material traceability’, where the history (“trace”) of an item is meant. Therefore, the full term of “metrological 
traceability” is preferred if there is any risk of confusion.


Note 9 to entry: Regarding Note 4 to entry above, VIM , 2.50, defines input quantity (3.38) in a measurement 
model as the quantity (3.38) that must be measured, or a quantity (3.38) the value of which can be otherwise 
obtained, in order to calculate a measured quantity value of a measurand (3.26).


EXAMPLE Length of a steel rod at a specified temperature is the measurand (3.26), while the ambient 
temperature, the observed length of the steel rod, and the thermal expansion coefficient of the steel rod are the 
input quantities (3.38) in the measurement model.


[SOURCE: ISO/IEC Guide 99:2007 2.41, modified — Note 9 to entry and EXAMPLE have been added.]


3.32
metrology
science of measurement and its application


Note 1 to entry: Metrology includes all theoretical and practical aspects of measurement, whatever the 
measurement uncertainty (3.48) and field of application.


[SOURCE: ISO/IEC Guide 99:2007 2.2]


3.33
combined standard measurement uncertainty 
combined standard uncertainty
u(y)
standard measurement uncertainty (3.48) that is obtained using the individual standard measurement 
uncertainties associated with the input quantities (3.38) in a measurement model (see 4.7)


[SOURCE: ISO/IEC Guide 99:2007 2.31, modified — Note to entry has been deleted.]


3.34
precision of measurement
closeness of agreement between indications or measured quantity (3.38) values obtained by replicate 
measurements on the same or similar objects under specified conditions


Note 1 to entry: Measurement precision is usually expressed numerically by measures of imprecision, such as 
standard deviation, variance, or coefficient of variation under the specified conditions of measurement.


Note 2 to entry: The ‘specified conditions’ can be, for example, repeatability conditions of measurement, 
intermediate precision conditions of measurement, or reproducibility conditions of measurement (see 
ISO 5725-1:1994).


Note 3 to entry: Measurement precision is used to define measurement repeatability, intermediate measurement 
precision, and measurement reproducibility.


Note 4 to entry: Sometimes “measurement precision” is erroneously used to mean measurement accuracy.


[SOURCE: ISO/IEC Guide 99:2007 2.15]


3.35
primary reference material
primary RM
high purity material of the analyte (3.1), certified for the mass/mole fraction of the analyte (3.1) in the 
material, and which constitutes the realization of the International System of Units (SI) for the analyte 
(3.1) of interest


Note 1 to entry: A primary reference material has its value assigned either directly by a primary RMP (3.36) or 
indirectly by determining the impurities of the material by appropriate analytical methods (e.g. mass balance 
method).
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3.36
primary reference measurement procedure
primary RMP
reference measurement procedure (RMP) (3.40) used to obtain a measurement result without relation to 
a measurement standard (3.28) for a quantity (3.38) of the same kind


EXAMPLE The volume of water delivered by a 50 mL pipette at 20 °C is measured by weighing the water 
delivered by the pipette into a beaker, taking the mass of beaker plus water minus the mass of the initially empty 
beaker, and correcting the mass difference for the actual water temperature using the volumic mass (mass 
density).


Note 1 to entry: The term 'primary RMP' (3.36) as used here refers to a fully detailed set of measurement 
instructions whereas the term 'primary method of measurement' (3.30) as defined by the Consultative Committee 
for Amount of Substance (CCQM) is a generic description of a measurement principle or a measurement method 
(3.30) covering various procedures.


[SOURCE: ISO/IEC Guide 99:2007 2.8, modified — Note 1 and Note 2 have been deleted and Note 1 to 
entry has been added.]


3.37
primary measurement standard
primary standard
primary calibrator
measurement standard (3.28) established using a primary RMP (3.36), or created as an artefact, chosen 
by convention


EXAMPLE 1 Primary measurement standard of amount-of-substance concentration prepared by dissolving a 
known amount of substance of a chemical component to a known volume of solution.


EXAMPLE 2 Primary measurement standard for pressure based on separate measurements of force and area.


EXAMPLE 3 Primary measurement standard for isotope amount-of-substance ratio measurements, prepared 
by mixing known amount-of-substances of specified isotopes.


EXAMPLE 4 Triple-point-of-water cell as a primary measurement standard of thermodynamic temperature.


EXAMPLE 5 The international prototype of the kilogram as an artefact, chosen by convention.


[SOURCE: ISO/IEC Guide 99:2007 5.4]


3.38
quantity
property of a phenomenon, body, or substance, where the property has a magnitude that can be 
expressed as a number and a reference


EXAMPLE 1 “Plasma (Blood) — Sodium ion; amount-of-substance concentration equal to 143 mmol/L in a 
given person at a given time”.


EXAMPLE 2 Number concentration of erythrocytes in blood sample (Whole Blood — erythrocytes; number 
concentration equal to 5 × 106/uL in a given person at a given time).


Note 1 to entry: The preferred IUPAC-IFCC format for designations of quantities in laboratory medicine is 
“System — Component; kind-of-quantity”.


Note 2 to entry: "Quantity" is not to be confused with "analyte"(3.1).


Note 3 to entry: MPs (3.27) for which the measurement is expressed in a qualitative manner (e.g. “present” or 
“not present”) against a ratio or counting scale with a pre-determined decision threshold, are consistent with 
this definition of the term quantity.


[SOURCE: ISO/IEC Guide 99:2007 1.1, modified — Note 1 to Note 6 have been deleted, and Example 2, 
Note 2 to entry and Note 3 to entry have been added.]
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3.39
reference material
RM
material sufficiently homogeneous and stable with reference to specified properties, which has been 
established to be fit for its intended use in measurement or in examination of nominal properties


EXAMPLE 1 Examples of RMs embodying quantities (3.38):


a) water of stated purity, the dynamic viscosity of which is used to calibrate viscometers;


b) human serum without an assigned quantity (3.38) value for the amount-of-substance concentration of the 
inherent cholesterol, used only as a measurement precision control material (3.11).


EXAMPLE 2 Examples of RMs embodying nominal properties:


a) colour chart indicating one or more specified colours;


b) DNA compound containing a specified nucleotide sequence;


c) urine containing 19-androstenedione.


EXAMPLE 3 Substance of known triple-point in a triple-point cell.


EXAMPLE 4 Glass of known optical density in a transmission filter holder.


EXAMPLE 5 Spheres of uniform size mounted on a microscope slide.


EXAMPLE 6 Human serum with an assigned quantity value for cholesterol (amount of substance) 
concentration and associated measurement uncertainty (3.48), used as a calibrator (3.6) or measurement trueness 
control material (3.46).


Note 1 to entry: Examination of a nominal property provides a nominal property value and associated 
uncertainty. This uncertainty is not a measurement uncertainty (3.48).


Note 2 to entry: RMs with or without assigned quantity (3.38) values can be used for measurement precision 
control whereas only RMs with assigned quantity (3.38) values can be used for calibration (3.4) or measurement 
trueness control (3.46).


Note 3 to entry: ‘RM’ comprises materials embodying quantities (3.38) as well as nominal properties.


Note 4 to entry: A RM is sometimes incorporated into a measuring system (3.29).


Note 5 to entry: Some RMs have assigned quantity (3.38) values that are metrologically traceable (3.31) to a 
measurement unit outside a system of units. Such materials include vaccines to which International Units (IU) 
have been assigned by the WHO[29].


Note 6 to entry: In a given measurement, a given RM can only be used for either calibration (3.4) or quality 
assurance.


Note 7 to entry: The specifications of a RM should include its material traceability, indicating its origin and 
processing[25].


Note 8 to entry: ISO/REMCO has an analogous definition[25] but uses the term “measurement process” to mean 
‘examination’ (see ISO 15189:2012), which covers both measurement of a quantity (3.38) and examination of a 
nominal property.


Note 9 to entry: A RM, accompanied by documentation issued by an authoritative body and referring to valid 
procedures used to obtain a specified property value with associated measurement uncertainty (3.48) and 
metrological traceability (3.31), is called a CRM (3.9).


Note 10 to entry: Requirements for the specifications of RMs intended for calibration (3.4) of RMPs (3.40) are 
described in ISO 15194.


Note 11 to entry: Uses of RMs include the calibration (3.4) of a measuring system (3.29), assessment of a MP (3.27), 
assigning values to other materials, and quality control. See also measurement standard (3.28).
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Note 12 to entry: Example of a RM that embodies a quantity (3.38): Blood plasma containing a stated mass 
fraction of glucose, intended for use as a calibrator (3.6).


[SOURCE: ISO/IEC Guide 99:2007 5.13, modified — Note 3 to entry, excludes EXAMPLE 1.c; Note 4 to 
entry, replaced “…specially fabricated device” with “…measuring system”.]


3.40
reference measurement procedure
RMP
MP (3.27) accepted as providing measurement results fit for their intended use in assessing 
measurement trueness (3.47) of measured quantity (3.38) values obtained from other MPs (3.27) for 
quantities (3.38) of the same kind, in calibration (3.4), or in characterizing RMs (3.39).


Note 1 to entry: Requirements for RMPs for use in calibration hierarchies (3.5) supporting IVD MDs (3.21) are 
described in ISO 15193.


[SOURCE: ISO/IEC Guide 99:2007 2.7, modified — Note 1 to entry has been added.]


3.41
reference measurement system
measuring system (3.29) accepted as fit for its intended purpose in assessing or establishing 
measurement trueness (3.47) for quantity values obtained from other MPs (3.27) for the measurand 
(3.26); comprised of (1) a unit of measurement, (2) a definition of the measurand (3.26), (3) RMP(s) 
(3.40), (4) RM(s) (3.39) and (5) one or more laboratories providing reference measurement services.


Note 1 to entry: Definition is taken from Reference [30].


3.42
secondary measurement standard
secondary standard
secondary calibrator
measurement standard (3.28) established through calibration (3.4) with respect to a primary 
measurement standard (3.37) for a quantity (3.38) of the same kind


Note 1 to entry: Calibration (3.4) may be obtained directly between a primary measurement standard (3.37) and a 
secondary measurement standard or involve an intermediate measuring system (3.29) calibrated by the primary 
measurement standard (3.37) and assigning a measurement result to the secondary measurement standard.


Note 2 to entry: A measurement standard (3.28) having its quantity value assigned by a ratio primary RMP (3.36) 
is a secondary measurement standard.


Note 3 to entry: An alternate applicable term for a secondary standard or calibrator (3.6), not included in VIM 5.5, 
is ‘secondary reference material.’


[SOURCE: ISO/IEC Guide 99:2007 5.5, modified — Note 3 to entry has been added.]


3.43
manufacturer's selected measurement procedure
manufacturer’s selected MP
MP (3.27) that is calibrated by one or more primary (3.37) or secondary calibrators (3.42) when available


Note 1 to entry: Throughput and other desired “productivity” features can make a given selected MP (3.27) less 
desirable for use in a setting requiring higher volume and faster turnaround times. A selected MP (3.27) can also 
be one with established clinical validity, in addition to having known (and acceptable) analytical performance 
attributes. Selected MPs (3.27) are sometimes used by manufacturers (3.22)as an internal benchmark to support 
research and development of new MPs (3.27) (intended to be commercialized by the manufacturer (3.22)), and 
are often used to support assignment of values to “working” or “master” calibrators (3.51) in support of routine 
value assignment of “product” end-user IVD-MD calibrators (3.12) for use by one or more IVD-MDs (3.21).


Note 2 to entry: The manufacturer's selected MP can be based on the same principle and measurement method 
(3.30) as the end-user’s IVD MD (3.21), but operated under more precisely controlled conditions (e.g., a larger 
number of replicates and/or a stricter control system) so as to reduce measurement uncertainty (3.48) in the 
value of the quantity (3.38) measured.
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Note 3 to entry: The manufacturer's selected MP can be based on the same principle and measurement method 
(3.30) as that of a higher order RMP (3.15) for the measurand (3.26).


3.44
manufacturer’s standing measurement procedure
manufacturer’s standing MP
MP (3.27), calibrated with a RM (3.39) or with a manufacturer’s working calibrator (3.51), used to assess 
or assign values to the end-user’s calibrator (3.12)


Note 1 to entry: The manufacturer's standing MP can be based on the same principle and measurement method 
(3.30) as the end-user’s IVD MD (3.21), but operated under more precisely controlled conditions (e.g., a larger 
number of replicates and/or a stricter control system) so as to reduce measurement uncertainty (3.48) in the 
value of the quantity (3.38) measured.


3.45
true value of a quantity
true value
quantity value consistent with the definition of a quantity (3.38)


Note 1 to entry: In the (total) Error Approach to describing measurement, a true quantity value is considered 
unique and, in practice, unknowable. The Uncertainty Approach is to recognize that, owing to the inherently 
incomplete amount of detail in the definition of a quantity (3.38), there is not a single true quantity value but 
rather a set of true quantity values consistent with the definition. However, this set of values is, in principle and 
in practice, unknowable. Other approaches dispense altogether with the concept of true quantity value and rely 
on the concept of metrological compatibility of measurement results for assessing their validity.


Note 2 to entry: In the special case of a fundamental constant, the quantity (3.38) is considered to have a single 
true quantity value.


Note 3 to entry: When the definitional uncertainty associated with the measurand (3.26) is considered to be 
negligible compared to the other components of the measurement uncertainty (3.48), the measurand (3.26) may 
be considered to have an “essentially unique” true quantity value. This is the approach taken by the GUM and 
associated documents, where the word “true” is considered to be redundant.


Note 4 to entry: The concept of a true value recognizes that, due to inherent measurement uncertainty (3.48), the 
true value can never be known.


[SOURCE: ISO/IEC Guide 99:2007 2.11, modified —Note 4 to entry has been added.]


3.46
trueness control material
trueness control
RM (3.39) that is used to assess the measurement bias (3.3) of a specified quantity (3.38) in a specified 
measuring system (3.29)


Note 1 to entry: Trueness control materials are often prepared in a matrix (3.24) designed to emulate the matrix 
(3.24) of the intended human samples.


Note 2 to entry: Trueness control materials should be evaluated to establish their commutability (3.10) with 
human samples.


Note 3 to entry: Trueness control materials may be made available by their manufacturers (3.22) as CRMs (3.9).


3.47
trueness of measurement
measurement trueness
trueness
closeness of agreement between the average of an infinite number of replicates measured quantity 
values and a reference quantity value


Note 1 to entry: Measurement trueness is not a quantity and thus cannot be expressed numerically, but measures 
for closeness of agreement are given in ISO 5725-1.
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Note 2 to entry: Measurement trueness is inversely related to systematic measurement error but is not related to 
random measurement error.


Note 3 to entry: “Measurement accuracy” should not be used for ‘measurement trueness’.


Note 4 to entry: For qualitative examinations, trueness of measurement (closeness of agreement) can be 
expressed in terms of concordance (i.e. percent agreement with a reference examination).


Note 5 to entry: Trueness is a property of the MP (3.27) that reflects the bias (3.3) of the measurements from the 
expected or target value. It is described qualitatively as good or bad. A MP (3.27) has good trueness if the bias 
(3.3) of the measurements is low.


Note 6 to entry: The measure of trueness is usually expressed in terms of bias (3.3). Trueness has sometimes 
been referred to as “accuracy of the mean.”


[SOURCE: ISO/IEC Guide 99:2007 2.14, modified — Note 3 and Note 6 to entry have been added. Note 6 
is taken from ISO 16577: 2016, 3.105.]


3.48
uncertainty of measurement
measurement uncertainty
non-negative parameter characterizing the dispersion of the quantity values being attributed to a 
measurand (3.26), based on the information used


Note 1 to entry: Measurement uncertainty includes components arising from systematic effects, as in the case of 
corrections to the assigned quantity values of measurement standards (3.28). Sometimes estimated systematic 
effects are not corrected for, but instead, the associated measurement uncertainty components are incorporated.


Note 2 to entry: The parameter may be, for example, a standard deviation called standard measurement 
uncertainty (or a specified multiple of it), or the half-width of an interval, having a stated coverage probability.


Note 3 to entry: Measurement uncertainty comprises, in general, many components. Some of these may be 
evaluated by Type A evaluation of measurement uncertainty from the statistical distribution of the quantity 
values from series of measurements and can be characterized by standard deviations. The other components, 
which can be evaluated by Type B evaluation of measurement uncertainty, may also be characterized by standard 
deviations, evaluated from probability density functions based on experience or other information.


Note 4 to entry: In general, for a given set of information, it is understood that the measurement uncertainty is 
associated with a stated quantity value attributed to the measurand (3.26). A modification of this value results in 
a modification of the associated uncertainty.


Note 5 to entry: Type A evaluation of measurement uncertainty is defined as evaluation of a component 
of measurement uncertainty by a statistical analysis of measured quantity values obtained under defined 
measurement conditions [adapted from VIM, 2.28].


Note 6 to entry: Type B evaluation of measurement uncertainty is defined as evaluation of a component of 
measurement uncertainty determined by means other than a Type A evaluation. This may include standard 
deviations (a) obtained from information associated with authoritative published quantity values, (b) associated 
with quantity values of CRMs (3.9), (c) obtained from a calibration (3.4) certificate, (d) obtained from experience 
or other means [adapted from VIM, 2.29].


[SOURCE: ISO/IEC Guide 99:2007 2.26]


3.49
validation
verification (3.50), where the specified requirements are adequate for an intended use


EXAMPLE 1 A MP (3.27), ordinarily used for the measurement of mass concentration of nitrogen in water, may 
be validated also for measurement of mass concentration of nitrogen in human serum.


EXAMPLE 2 An MP (3.27) for creatinine (mass) concentration in human serum can also be validated for the 
measurement of creatinine (mass) concentration in human urine.


EXAMPLE 3 An MP (3.27) for the measurement of PSA (mass) concentration in serum to aid in the diagnosis of 
prostate cancer in males older than 40 years.
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Note 1 to entry: ISO 9000 defines validation as confirmation, through the provision of objective evidence that the 
requirements for a specific intended use or application have been fulfilled.


[SOURCE: ISO/IEC Guide 99:2007 2.45, modified — Example 2, Example 3 and Note 1 to entry have been 
added. Example 2 and Note 1 to entry have come from ISO 18113-1:2009, 3.72.]


3.50
verification
provision of objective evidence that a given item fulfils specified requirements


EXAMPLE 1 Confirmation that a given RM (3.39) as claimed is homogeneous for the quantity value and MP 
(3.27) concerned, down to a measurement portion having a mass of 10 mg.


EXAMPLE 2 Confirmation that performance properties or legal requirements of a measuring system (3.29) are 
achieved.


EXAMPLE 3 Confirmation that a target measurement uncertainty (3.48) can be met.


Note 1 to entry: When applicable, measurement uncertainty (3.48) should be taken into consideration.


Note 2 to entry: The item may be, e.g. a process, MP (3.27), material, compound, or measuring system (3.29).


Note 3 to entry: The specified requirements may be, e.g. that a manufacturer's (3.22) specifications are met.


Note 4 to entry: Verification in legal metrology (3.32), as defined in OIML V1: 2013, and in conformity assessment 
in general, pertains to the examination and marking and/or issuing of a verification certificate for a measuring 
system (3.29).


Note 5 to entry: Verification should not be confused with calibration (3.4). Not every verification is a 
validation (3.49).


Note 6 to entry: In chemistry, verification of the identity of the entity involved, or of activity, requires a description 
of the structure or properties of that entity or activity.


Note 7 to entry: Verification is the process by which the lab confirms that the established performance claims 
of an IVD (e.g. accuracy, precision, reportable range) can be replicated in the lab before human sample testing is 
performed.


Note 8 to entry: Verification may be sufficient to implement a new IVD under circumstances where the test is 
performed and used in the manner as directed in the package insert.


[SOURCE: ISO/IEC Guide 99:2007 2.44, modified — Note 7 to entry and Note 8 to entry have been added.]


3.51
working measurement standard
working standard
manufacturer’s working calibrator
manufacturer’s master calibrator
measurement standard (3.28) that is used to calibrate or verify measuring instruments or measuring 
systems (3.29)


Note 1 to entry: A working measurement standard is usually calibrated (value assigned) with reference to a 
reference measurement standard (3.28).


Note 2 to entry: In relation to verification (3.50), the terms “check standard” or “control standard” are also 
sometimes used.


Note 3 to entry: A manufacturer (3.22) may choose to prepare a manufacturer’s working calibrator, which is 
intended to transfer trueness (3.47) by means of calibration (3.4) to end-user IVD-MD calibrators (3.12).


Note 4 to entry: A working measurement standard is sometimes implemented as a surrogate RM (3.39) in lieu of 
a more expensive higher order RM (3.14).


[SOURCE: ISO/IEC Guide 99:2007 5.7, modified — Note 3 to entry and Note 4 to entry have been added.]
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4	 General	requirements	to	be	fulfilled	by	a	manufacturer	for	establishing,	
validating and documenting metrological traceability of human sample values 
determined	with	a	specified	IVD	MD


4.1 Requirements for documenting metrological traceability of measured quantity 
values


A manufacturer shall document the complete calibration hierarchy and identify the highest metrological 
reference to which the resulting measured quantity values are traceable, in conformance with the 
requirements set out in this document.


The manufacturer’s documentation concerning the metrological traceability of measured quantity 
values in human samples with a specified IVD MD shall include:


a) a description of the reference measurement system, including the following elements:


i. applicable system of units (for example  SI, IU, arbitrary or other) and definition of the 
measurand;


ii. highest order MP, if applicable, or protocols for establishing a metrologically traceable 
calibration for the IVD MD;


NOTE 1 ‘Protocols’ in ‘ii.’ include those defined by a mandated body or by other authoritative body 
(e.g., an international professional body.)


iii. (if applicable) RMs for calibration of any MP in ‘ii’;


iv. reference laboratories and/or laboratory networks, designated by national metrology 
institutes, professional bodies, accreditation bodies or other authoritative body to be capable 
of providing fit for purpose examinations of the measurand in the intended human samples.


NOTE 2 Laboratories within the scope of ‘iv.’ include calibration or reference laboratories operated 
by (or on behalf of) a manufacturer.


b) a description of the calibration hierarchy, usually consisting of alternating pairs of MPs and RMs, 
establishing an unbroken sequence of value transfers, starting with the highest order reference 
system element available (see  4.1.a) and culminating in measured quantity values for human 
samples using the IVD MD.


c) specifications for the Umax(y) for the IVD MD (i.e. the measurement uncertainty upper specification 
limit, see 3.25). The estimated combined expanded measurement uncertainty, U(y) (see 4.3.2), shall 
be documented to not exceed the Umax(y). This assessment shall include an estimate of the combined 
standard uncertainty, u(y) (3.33), of the final measured values on human samples for the specified 
IVD MD. The estimation of u(y) (3.33) shall account for (and document) the ucal of value(s) assigned 
to any calibrators used to calibrate the IVD MD, regardless of whether the final calibration of the 
IVD MD is performed by the end-user of the IVD MD or by the IVD MD manufacturer (sometimes 
called “factory calibration”).


d) a summary description of the validation study(s) supporting the claim of metrological traceability 
of final measured quantity values assigned to human samples, using the specified IVD MD.


4.2	 Definition	of	the	measurand


The measurand shall be defined and described per the following characteristics, and included in the 
manufacturer’s documentation:


a) name of the analyte (e.g. β-D-glucose).


b) biological system (e.g. human plasma). The intended medical use with regard to a particular 
medical decision shall be taken into account.


 


© ISO 2020 – All rights reserved 19
Licensed to Komal Dahya.  ANSI store order # X_713376. Downloaded 03/09/2021. Single user license only. Copying and networking prohibited.







 


ISO 17511:2020(E)


EXAMPLE Human chorionic gonadotropin (total β-hCG) in human blood plasma, either for pregnancy 
detection or for tumour detection and monitoring.


c) kind of quantity (e.g. amount-of-substance).


d) unit of measurement (e.g. mmol/L).


e) in cases where a measurand is defined by a particular MP, measurement protocol, or a group of 
MPs (i.e. an operationally defined measurand), the MP or protocols shall be stated. MPs, calibrators 
or protocols that are essential to the definition of a particular measurand shall be available for 
general access and use by appropriately qualified laboratory personnel.


4.3	 Specifications	for	maximum	allowable	expanded	measurement	uncertainty,	Umax(y)


4.3.1 General requirements


The Umax(y) for an IVD MD shall be established by the manufacturer for measurements using the IVD 
MD in its intended setting with the intended human samples, and at minimum within the measurement 
intervals where medical decisions are made. Specifications for Umax(y) shall be included in the 
manufacturer’s documentation of the calibration hierarchy for the IVD MD.


4.3.2	 Scope	of	the	specification


The Umax(y) specification established by the manufacturer of the IVD MD shall account for the 
combined measurement uncertainty associated with all steps in the calibration hierarchy for the IVD 
MD, down to and including the value assignment of end-user IVD MD calibrators in addition to the 
expected uncertainty contribution due to routine use of the IVD MD, at minimum under repeatability 
conditions.


NOTE 1 The Umax(y) specification for an IVD MD is the specification for the combined expanded (k=2) 
maximum allowable measurement uncertainty covering all steps in the calibration hierarchy, including the final 
measurement on human samples. Strategies for setting the Umax(y) for an IVD MD have been the central theme 
of various international conferences [31]−[34].


4.4	 Defining	the	calibration	hierarchy


4.4.1 General requirements


The calibration hierarchy shall be defined as a sequence of consecutive calibrations and value 
assignments, alternating between fit-for-purpose MPs and RMs (measurement standards or calibrators), 
beginning with a measurement standard and/or MP and ending with values for the measurand in the 
intended human samples as determined with the end-user IVD MD. The technical documentation of 
the calibration hierarchy shall include a graphic representation (i.e. a figure or other illustration) 
describing the linkage from the final results on human samples examined with the specified IVD MD up 
to the highest available metrological reference.


NOTE 1 Depending on the availability of higher order references (materials and MPs) for a given measurand, 
various calibration hierarchies and value transfer models are available (see Clause 5).


NOTE 2 The outcome (result) of each successive calibration in the hierarchy depends on the outcome (result) 
of the previous calibration (see Clause 5).


NOTE 3 For certain measurands, the quantity being measured changes at various steps throughout the 
calibration hierarchy.


EXAMPLE 1 For certain proteins in serum, the quantity being measured might be the amount of substance of a 
defined peptide derived from the protein of interest, or the amount of substance of a functional epitope.
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EXAMPLE 2 For β-D-glucose in serum, the quantity being measured might be a mass fragment of a derivative 
of β-D-glucose determined with mass spectrometry, or the product of the enzymatic degradation of β-D-glucose 
(e.g. H2O2 when using a glucose oxidase procedure).


4.4.2 Measured quantity


For each step in the defined calibration hierarchy where practical, the quantity being measured in 
the applicable RM (or human samples, in the case of the final measurements with an IVD MD) shall be 
identified, and the relationship between the measured quantity (or quantities) and the measurand shall 
be established.


4.4.3 Highest level of metrological traceability


For a given measurand, the metrologically highest placed MP, measurement protocol or calibration 
material in the calibration hierarchy shall be identified and shall define the highest level of metrological 
traceability for the stated measurement system.


4.4.4 Traceability to SI


For an IVD MD that claims metrological traceability of reported values for human samples to the SI, the 
defined calibration hierarchy shall be supported by available higher order references, including either 
or both RMs (requirements of ISO 15194 shall apply) and RMPs (requirements of ISO 15193 shall apply) 
that enable realization of the appropriate SI unit of measure for the corresponding measurand.


4.4.5	 Non-SI	traceable	IVD	MDs


To claim metrological traceability for a calibration and reported values (e.g. arbitrary or International 
conventional units) using a non-SI traceable IVD MD, the calibration hierarchy for the IVD MD shall be 
defined in a way that enables consistent realization of the corresponding (non-SI) units of measure.


4.4.6	 Number	of	levels	in	the	specified	hierarchy


The number of levels (i.e. number of consecutive pairs of MPs and calibrators) in a calibration hierarchy 
may be modified by the parties implementing the calibration hierarchy, provided that the changes are 
validated and the metrologically highest elements of the hierarchy are retained (see Clause 5).


4.5 Selection and requirements for RMs and calibrators


4.5.1 General requirements


The calibrators (measurement standards) used at each step in the calibration hierarchy shall be 
documented to be fit for purpose by the party responsible for a given calibration step. The rationale 
for selection of each calibrator within the calibration hierarchy shall be included in the IVD MD 
manufacturer’s documentation.


4.5.2 Characteristics to be documented


For each calibrator or RM applied in a defined calibration hierarchy for a particular IVD MD (excluding 
the end-user IVD MD calibrators), the following characteristics shall be identified and documented, and 
their consistency assured in replacement batches:


a) intended use of the material;


b) identity of the analyte (specifying as applicable atomic or molecular forms and/or chemical 
surrogate forms of the analyte);


c) origin of the material (e.g. synthetic, recombinant, microbial, human or animal);
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d) phase(s) (gas, liquid, solid);


e) state(s) of aggregation (solution, suspension, lyophilized);


f) matrix of the material (e.g. aqueous, other solvents, buffer, protein solution, human samples);


g) assigned values and their metrological traceability;


h) expanded measurement uncertainty, U(y), of RM assigned values;


NOTE 1 Expanded measurement uncertainty, U(y), divided by the coverage factor (reported on the RM 
certificate), is the standard measurement uncertainty, u(y), which is used in further calculation of combined 
measurement uncertainty.


NOTE 2 For non-certified reference materials (3.39) or calibrators, the standard uncertainty of the 
assigned value and corresponding coverage factor is sometimes expressed as a probability density 
distribution of the assigned value.


i) stability;


j) within-batch homogeneity;


k) commutability characteristics;


l) recognition if any (e.g. international, regional, national);


m) issuing authority if any (e.g. WHO, JISC, EU-JRC, NIST);


n) certificate status (certified, non-certified).


4.5.3 Higher order RMs that conform with ISO 15194


When higher order RMs are required for particular steps in a calibration hierarchy, those materials 
conforming to the requirements of ISO 15194 shall be used when suitable and available. Documentation 
of the ISO 15194 conformity status of any applicable RMs that comprise various stages in a calibration 
hierarchy for an IVD MD shall be included (or referenced) in the IVD MD manufacturer’s technical file.


NOTE The Joint Committee for Traceability in Laboratory Medicine (JCTLM) lists[28] RMs that conform to 
requirements of ISO 15194.


4.5.4 RMs not conforming to ISO 15194


In cases where ISO 15194 conforming RMs are not available, or if available CRMs are not suitable 
for other reasons (for example, commutability not established or not satisfactory) other RMs not 
fulfilling all ISO 15194 requirements may be applied at the higher (highest) levels in a particular 
calibration hierarchy for an IVD MD, as long as the parties responsible for establishing the calibration 
hierarchy have demonstrated (with documentary evidence) the fitness for purpose and performance 
characteristics of such RMs. Documentation of such RMs as defined in the present clause shall address 
the material characteristics as specified in 4.5.2.


4.5.5 Commutability of RMs


Where applicable, the commutability of a RM relative to human samples shall be documented to be 
appropriate for its intended use at its position in the calibration hierarchy of an IVD MD.


NOTE MPs including those used to characterize and/or prepare primary (e.g. pure substance) RMs and 
primary calibrators (see Clause 5, Figs. 1 and 3, m.1 and m.2) usually cannot be applied to human samples as 
required when performing commutability assessments, hence commutability assessment is not required for such 
RMs at these levels (Clause 5, Figs. 1 and 3, m.1 and m.2) in a calibration hierarchy.
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4.5.6 Exception to commutability assessment requirements


When a RMP for the measurand (see Clause 5, Figs. 1, 2, and 3, p.3) is available, the first level where 
RM commutability can be assessed is at the level where a secondary (matrix) RM or other secondary 
calibrator (Clause 5, Figs. 1, 2 and 3, m.3), e.g. a CRM, is used in the calibration hierarchy, as in the 
case of a calibrator for the manufacturer’s selected MP (Clause 5, Figs. 1, 2 and 3, p.4). For subsequent 
steps further down the calibration hierarchy, such as at the value transfer step employing a working 
calibrator (Clause 5, Figs. 1, 2 and 3, m.4) to calibrate the manufacturer’s standing MP (Clause 5, Figs. 1, 
2 and 3, p.5), commutability of the RM/working calibrator (Clause 5, Figs. 1, 2 and 3, m.4) shall be 
assessed to ensure appropriate value transfers and avoid bias.


4.5.7 Application of a non-commutable CRM


If a CRM (Clause 5, Figs. 1, 2 and 3, m.3) or international conventional calibrator intended to calibrate 
a manufacturer’s selected MP (Clause 5, Figs. 1, 2 and 3, p.4) demonstrates commutability with human 
samples when measured by some but not all end-user IVD MDs intended for examination of a stated 
measurand, the CRM may still be used as a calibrator within the calibration hierarchy for a specified 
IVD MD for which the RM does not demonstrate commutability to the intended human samples, by 
application of a correction factor or function to the assigned value of the CRM. If applicable, details of the 
use and validation of such a correction to assigned values of the CRM or other RMs such as International 
conventional calibrators shall be disclosed in the documentation of the calibration hierarchy for the 
specified IVD MD, and the ucal of values assigned to the end-user IVD MD calibrator(s) shall include any 
incremental uncertainty associated with the correction factor or function.


4.5.8 Alternative RMs


In the absence of commutable CRMs or international conventional calibrators, rationale shall be 
documented for selection of any alternative RMs (used as calibrators) at each applicable stage in the 
calibration hierarchy. Alternative RMs shall be documented to be fit for their intended purpose, shall 
each have an assigned value with a standard measurement uncertainty, and shall be demonstrated to 
be commutable with the intended human samples in each calibration transfer step in which they are 
deployed. Technical documentation for such alternative RMs shall include pertinent characteristics as 
outlined in 4.5.2.


NOTE 1 Alternative RMs include panels and/or pools of individual human samples, supplemented or “spiked” 
samples prepared in natural or artificial matrices, or other suitable materials.


NOTE 2 For guidance on appropriate selection of human sample panel members for use in a calibration 
hierarchy see CLSI EP09-A3, EP14-A3 and EP30-A.


NOTE 3 Human samples are assumed to be commutable when stored under conditions that have been 
validated not to alter the stability of the measurand or matrix.


NOTE 4 Validation of storage conditions for human samples, for a specified measurand, can be performed 
with a representative panel of individual human samples. Such validation of storage conditions for human 
sample panels can be used to support use of subsequent sample panels, obtained from persons with similar 
health/disease profiles, in sustaining the calibration hierarchy for the specified IVD MD, with no requirement for 
validation of commutability of stored sample panels.


4.5.9 Augmentation of alternative RMs


In cases where human sample panels are deployed as alternative RMs in a calibration hierarchy for 
a specified IVD MD, if the analyte in human samples (panels or pools) intended as RMs needs to be 
modified by augmentation or depletion to achieve appropriate quantity values, the commutability of 
the modified samples shall be validated. Where sample specific interferences or MP non-selectivity 
limitations are identified, individual human samples presenting with these limitations shall be excluded 
from human sample panels intended for use as calibrators in the calibration hierarchy.
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4.5.10	 Non-commutable	end-user	IVD	MD	calibrators


When non-commutable materials are used as end-user calibrators (see Figures 1 to 6, m.5) for an IVD 
MD, commutable materials (for example a panel of human samples) shall be used in the calibration 
hierarchy to determine a correction factor or correction function to assign arbitrary values to the 
non-commutable end-user IVD MD calibrators to compensate for any bias due to non-commutability. 
If applicable, details of the use and validation of such a correction to assigned values of the non-
commutable end-user IVD MD calibrators shall be disclosed in the documentation of the calibration 
hierarchy for the specified IVD MD, and the ucal of values assigned to the end-user IVD MD calibrator(s) 
shall include any incremental uncertainty associated with the correction factor or function.


4.6 Selection and requirements for MPs


4.6.1 Rationale for selection of MPs and documentation responsibility


Each sequential value transfer step in a calibration hierarchy shall include a defined MP that is fit for 
purpose. The rationale for selection of MPs at each level of the established calibration hierarchy shall 
be included in the IVD MD manufacturer’s documentation and shall be accompanied by supporting 
data demonstrating that the analytical performance characteristics of each MP meets performance 
requirements (i.e. is fit for purpose.) Elements of the documentation for a given MP in the calibration 
hierarchy may be obtained from a third party, for example from the developer of the applicable MP.


4.6.2 Metrological status of MPs


The MPs at each level of a defined calibration hierarchy shall be identified in terms of their metrological 
status. RMPs that comprise elements of a calibration hierarchy according to the models described in 
Clause 5 and that meet the requirements of ISO 15193 shall be considered to be MPs of higher metrological 
order. Different higher order RMPs may be deployed at different steps in the hierarchy. In the case that 
ISO 15193 conforming RMPs are not available, MPs that do not fulfil ISO 15193 requirements may still 
be applied in a hierarchy (for example a manufacturer’s selected MP, or a manufacturer’s standing MP), 
as long as the parties responsible for the calibration hierarchy have demonstrated (with documentary 
evidence) the fitness for purpose and performance characteristics of the relevant MPs.


EXAMPLE In the calibration hierarchy for a particular measurand, an SI-traceable higher order RMP, 
calibrated with a CRM, is deployed at the highest level in the calibration hierarchy. At subsequent (lower) levels 
in the calibration hierarchy, value transfer steps to assign values to commercial calibrators are introduced that 
deploy metrologically lower level MPs (e.g. international conventional RMPs, manufacturer’s selected MPs and/
or manufacturer’s standing MPs), calibrated with secondary calibrators (with or without a certification.)


NOTE 1 Some MPs that are part of a calibration hierarchy, especially at the lower levels of a calibration 
hierarchy, are based on the same principle as the end-user IVD MD (e.g. a manufacturer’s standing MP).


NOTE 2 Complete descriptions of higher order RMPs that establish traceability to SI units of measurement 
and conform with ISO 15193 are often published in the scientific literature.


4.6.3 Reference measurement laboratories


Reference measurement laboratories conforming with ISO 15195 may be selected by a manufacturer 
or other responsible party to provide reference measurement services in support of implementation 
of a metrologically traceable calibration hierarchy. The selected reference measurement laboratories, 
even if not conforming to ISO 15195, shall have demonstrated competence in providing best available 
measurements for the selected measurand in terms of the metrological traceability of values measured 
in human samples of the types intended and within the scope of the defined calibration hierarchy.


NOTE Conformance with ISO 15195 is independently demonstrated by achieving a listing of a reference 
measurement laboratory’s reference measurement services in the JCTLM database[28].
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4.6.4	 Impact	of	influence	quantities


The description of a metrologically traceable calibration hierarchy for an IVD MD shall include results 
from investigation of the impact of influence quantities on the relevant MPs at each level of the 
calibration hierarchy.


4.6.5 Changes in the measured quantity within a calibration hierarchy


To ensure an unbroken chain of relationships and enable reporting of measured values that are 
traceable to the highest order available RMP (within medically acceptable limits), steps shall be taken 
at all levels of the calibration hierarchy to address and/or prevent problems associated with differences 
or changes in the measured quantity among the different MPs at the various levels in the calibration 
hierarchy. In this context, it is important to recognize and mitigate as necessary the differences 
between the measured quantity (or quantity being measured) and the measurand (quantity intended 
to be measured.)


NOTE 1 Multiple IVD MDs purporting to measure the same quantity but based on different chemical principles 
sometimes give different values for the same human sample or RM.


NOTE 2 Particular IVD MDs are sometimes influenced by measurement selectivity characteristics such as 
tertiary molecular structures, micro heterogeneity or chemical configurations of the target analyte.


EXAMPLE 1 Cases where there is variable micro heterogeneity of the analyte (isoforms, derivatives) in either 
or both the calibrator and/or the intended human samples (e.g. analyte classes such as enzymes, antibodies, 
glycoproteins, biomarkers from microorganisms, and other free or bound forms of analytes.)


NOTE 3 Metrological traceability problems often occur when the principle of the IVD MD is based on detection 
of a surrogate for the analyte of interest (e.g a peptide fragment of a large protein rather than the entire protein 
molecule) or when the IVD MD calibrator contains an analyte that is a surrogate for the analyte found in human 
samples.


EXAMPLE 2 Two or more IVD MD immunoassay MPs, all purport to measure the amount of substance 
concentration of a single protein hormone (e.g. thyroid stimulating hormone [TSH]). If different IVD MD immuno-
MPs recognize and react to different extents with various epitopes of TSH, values for different although related 
quantities are generated by each IVD MD, possibly leading to lack of equivalence in the final measured values in 
certain human samples.


EXAMPLE 3 Non-equivalence of values among different IVD MDs may be observed among very selective (but 
different) measurement principles (e.g., a mass-spectrometric MP vs. an immunoassay procedure for a protein 
hormone in human serum). Each IVD MD is targeted toward detection of different isoforms or fragments of the 
same protein, but different values can be determined because different quantities are being measured with 
each IVD MD.


EXAMPLE 4 An end-user calibrator for an IVD MD intended to measure serum bilirubin may contain 
ditaurobilirubin (a synthetic surrogate analyte not found as a natural substance in human samples) in lieu of 
(or in addition to) naturally occurring unconjugated bilirubin and bilirubin glucuronide conjugates. Relative 
selectivity of the IVD MD for the surrogate analyte compared to the natural analyte found in human samples 
could change over the life of the IVD MD due to factors such as aging of one or more reagents, invalidating values 
assigned to the end-user IVD MD calibrators.


EXAMPLE 5 For the immunochemical measurement of ferritin amount of substance concentration in serum 
with analyte micro heterogeneity, where different isoforms of ferritin are recognized to different degrees by 
different monoclonal antibodies incorporated into different IVD MDs, leading to different reported values for 
various IVD MDs with certain human samples.


4.7	 Estimating	uncertainty	of	assigned	values	for	end-user	IVD	MD	calibrators


4.7.1 General requirements


The combined standard measurement uncertainty of the value assigned to an IVD MD calibrator 
(designated ucal throughout this document) shall be estimated and made available to end-users by the 
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manufacturer. The ucal shall not exceed an acceptable fraction of the Umax(y) specification for the IVD 
MD taking into account a coverage factor k.


NOTE The development of an error budget allocation for ucal is discussed elsewhere[33][34].


4.7.2 Documentation for method of estimating ucal 


The ucal is estimated preferably according to the principles of the GUM. Regardless of whether the GUM 
method or a different method for estimation of the ucal is followed, the method of statistical calculation 
of the ucal shall be documented and maintained in the technical file of the IVD MD calibrator at least for 
the life of the product.


4.7.3 Statistical considerations and scope of ucal estimates


For each IVD MD calibrator identified by a manufacturer for use in calibration of a specified IVD MD, 
the ucal to be estimated and provided by the manufacturer of the IVD MD calibrator shall be determined 
by statistically combining the uncertainties associated with each of the sequential value assignment 
steps under the control of the manufacturer. In determining ucal, the manufacturer shall also account 
for the known and foreseeable uncertainties contributed by all higher order value assignment steps 
in the defined calibration hierarchy, including steps not within the manufacturer’s control such as 
(where applicable) the standard uncertainty of the value assigned to the highest order RM. Additional 
requirements in estimating ucal include:


— Estimation of ucal shall be based on at least one representative (single) lot or batch of reagent.


— Known and foreseeable variations and corresponding standard uncertainties in the specified IVD 
MD calibrators and reagents as well as in any intermediate RMs and measuring systems or MPs 
throughout the calibration hierarchy (due for example to factors such as but not limited to material 
heterogeneity and instability) shall be taken into account.


NOTE Estimated ucal often varies among different lots of end-user IVD MD calibrators, especially in the case 
where different calibrator lots for the same IVD MD have substantially different assigned values.


4.7.4 Expression of ucal 


ucal shall be expressed as a standard deviation (SD). When multiple component uncertainties are 
combined to estimate combined standard uncertainty, each component uncertainty (i.e. the u(y) at each 
level in the calibration hierarchy) shall first be expressed as a variance, SD2. The contributing variance 
components are then summed, and the square root of the sum of the variances is the combined standard 
uncertainty, u(y); see EXAMPLE 1. ucal can alternatively be calculated and expressed in terms of relative 
combined uncertainty, or percent relative combined uncertainty, %ru(y), i.e., relative uncertainty with 
respect to the mean or target value of the measurand in the calibrator; see EXAMPLE 2.


NOTE 1 The minimum information needed to estimate the uncertainty contribution of any MP within a 
calibration hierarchy is the standard deviation of the MP under repeatability conditions (uRw-p.x) as well as the 
uncertainty of the value assigned to any calibrators used for that MP.


NOTE 2 The calculations shown in EXAMPLES 1 and 2 are applicable only under circumstances where the 
input quantities are independent. If the input quantities are not independent, co-variances are appropriate.


EXAMPLE 1 Calculation of a combined standard uncertainty is performed according to generalized 
Formula (1):


u u u u uy y y y y
n( )= ( ) + ( ) + ( ) + + ( )
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2
2
2


3
2 2
...  (1)
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where  


 u(y) is the combined standard uncertainty of the final measured value;


 u(y)1, u(y)2, u(y)3, … u(y)n are the standard uncertainties of the contributing variances from 
each step in the defined calibration hierarchy.


The expanded combined uncertainty, U, is calculated per Formula (2) as follows:


U u k= ( )×y  (2)


where


 u(y) is the combined standard uncertainty determined according to Formula (1);


 U is the expanded combined uncertainty;


 k is the coverage factor (often 2, for a level of confidence of approximately 95 %).


EXAMPLE 2 Calculation of combined percent relative uncertainty of a measurement system is performed 
according to the generalized Formula (3):


% % % % ... %r y r y r y r y r y
n


u u u u u( )= ( ) + ( ) + ( ) + + ( )
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where %ru(y) is the combined percent relative standard uncertainty and where each component relative 
uncertainty is calculated according to Formula (4):


% /r y y m y
n n n


u u( ) = × ( ) ( )100  (4)


and where  


 %ru(y)n is the percent relative standard uncertainty of the ‘n’−th component uncertainty;


 u(y)n is the standard uncertainty of the ‘n’−th component uncertainty;


 m(y)n is the mean measured (or target) value of the measurand for the ‘n’−th component measurement 
procedure.


The square of each component percent relative uncertainty, %ru(y)2, i.e. the percent relative variance, is 
calculated per Formula (5):


% /r y y m y
n n n


u u( ) = × ( ) ( ) 
2 2


100  (5)


where %r y
n


u( )2  is the percent relative variance of the ‘n’−th component uncertainty.


The component percent relative variances are then summed, and the square root of the sum of the component 
percent relative variances is calculated according to Formula (3) to derive %ru(y), the combined percent relative 
standard uncertainty for the measurement system.


4.7.5	 Product	modifications


When an IVD MD or a designated end-user calibrator for an IVD MD is modified by the manufacturer 
(either the original manufacturer or a different entity), the ucal of assigned values for each relevant IVD 
MD calibrator shall be confirmed or re-estimated by the manufacturer, unless justification is provided 
for why the change does not affect ucal.


NOTE In this clause, a manufacturer is any entity, including a medical laboratory, who modifies an IVD MD.
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4.7.6 Information to be provided to the end-user


For assigned values of IVD MD calibrators, the minimum information concerning the ucal that shall be 
provided by the calibrator manufacturer to the end-user on request is: numerical value of y, ucal(y), 
where y is the value assigned to the calibrator.


NOTE 1 Estimates for ucal of IVD MD calibrators are sometimes presented as the expanded uncertainty (Ucal), 
where Ucal = ucal (y) × k, usually with the coverage factor k = 2, giving a level of confidence of approximately 95 %. 
Since the preferred information to be provided by the manufacturer is ucal as a combined standard uncertainty 
only, the reporting of the expanded uncertainty (Ucal) of calibrator assigned values is discouraged.


NOTE 2 Dependent on local and regional requirements, medical laboratory end-users of IVD MDs often use 
the ucal value provided by the manufacturer of the IVD MD calibrator to estimate the combined measurement 
uncertainty of the measured value for a human specimen as determined with the specified end-user IVD MD.


4.8	 Validation	of	metrological	traceability	of	values	assigned	to	an	IVD	MD	calibrator


4.8.1 General validation requirements


The IVD MD calibrator manufacturer shall validate a claim of metrological traceability of the value 
assigned to the IVD MD calibrator.


NOTE 1 As stated in 3.49, ISO 9000 defines validation as confirmation (supported by objective evidence) 
that the requirements for a specific intended use or application have been fulfilled. ISO 9000 further defines 
‘objective evidence’ as data that supports the existence of something. Objective evidence is obtained by means of 
observation, measurement, testing or other means.


NOTE 2 Validation of metrological traceability of a calibration can be achieved using a continuum of tools and 
strategies. The most straightforward strategies for developing objective evidence of the validity of calibration 
traceability are for measurands with the most completely developed reference systems. The more complex 
validation strategies (and increased burden of responsibility for documentation) are required for calibration 
hierarchies supporting measurands with no existing higher order references or harmonisation protocols.


4.8.2	 Validation	strategies


Design of studies for the validation of a claim of traceability of assigned values for end-user IVD MD 
calibrators shall be documented by the manufacturer in the IVD MD technical file. The selection of 
a particular validation strategy for a given calibration hierarchy shall depend on the maturity and 
performance characteristics of the reference system for the measurand as well as the availability of 
materials (RMs) and MPs as needed to perform the types of studies listed below. For a given calibration 
hierarchy, several validation strategies may be applied, at the option of the party responsible (often 
the manufacturer) for defining the calibration hierarchy of the particular IVD MD. Study strategies 
applicable to validation of a calibration traceability claims for an IVD MD include but are not limited to:


a) Examination of commutable RMs (preferably, CRMs and/or trueness control materials; see 3.46).


b) Participation in EQA, proficiency testing (PT), or other inter-laboratory comparison schemes that 
utilize commutable test samples, with target values preferably assigned by a RMP (when available) 
or a harmonisation protocol.


c) Examination of banked human samples with values previously assigned by a RMP.


d) Method comparison studies on a set of human samples, comparing to a higher order RMP.


e) Method comparison studies on a set of human samples with another independent MP (that is 
not a RMP).


f) Higher order analytical controls embedded into the calibration hierarchy and value assignment 
MPs, focusing on use of carefully calibrated, SI traceable measurement tools and controls 
(for example, balances, volumetric glassware, spectrophotometers, thermometers, ambient 
environmental controls, reagents with highest available purity).
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NOTE 1 Among the validation possibilities described above, the availability of a RMP is the most critical factor.


NOTE 2 Among the generic validation strategies described above, bullets a) to e) are focused on the output 
(i.e. trueness of measured values) of the specified calibration hierarchy, while the strategies in bullet f) focus on 
the trueness and reproducibility of the value transfer process and procedures within the calibration hierarchy 
(i.e. critical steps such as volumetric and gravimetric measurement).


NOTE 3 For guidance on appropriate selection of human sample panel members for method comparison 
studies (bullets c), d) and e) above), refer to CLSI EP09-A3, EP14-A3, and EP30-A.


4.8.3 Test design considerations and acceptance criteria


For validation studies involving method comparisons with panels of human samples to support claims 
of metrological traceability of a value assigned to an IVD MD calibrator [see 4.8.2, c), d) and e)], known 
variables affecting human sample and/or calibrator measurements for both the test IVD MD being 
evaluated and the RMP (or other MP) against which results from the test IVD MD will be compared, 
shall be accounted for. Pre-determined acceptance criteria for validation shall be derived from and shall 
not exceed the Umax(y) specifications for the IVD MD as defined in the respective calibration hierarchy 
for the measurand (see 4.3). The number of replicates of each sample being measured using the test IVD 
MD shall be set such that the power to detect a bias as large as the validation criteria is reasonably high 
(e.g. >80 %), while the chance of incorrectly failing the validation criteria is low (e.g. <5 %).


NOTE Methods for derivation of Umax(y) specifications for IVD MDs are discussed in depth elsewhere [31]−[34].


4.8.4 Calibration hierarchies with an available RMP


For calibration hierarchies as described in 5.2, 5.3 and 5.4 (Figures 1, 2 and 3), with an available RMP 
for the measurand, traceability of values assigned to end-user calibrators and human samples shall 
be validated by comparison of measured values with sets of human samples of the type(s) intended 
for use with the IVD MD. These comparisons shall be made between values measured with the RMP 
(see Figures 1–3, [p.3]) and values measured with the calibrated end-user’s IVD MD. Where physical 
limitations and costs make such comparisons impractical, in lieu of comparing the test IVD MD to the 
highest available RMP, a comparison with a secondary RMP (or other lower order RMP) that is part 
of the defined calibration hierarchy for the measurand (see Figures 1-3, [p.4]) shall be an acceptable 
alternative, with documented justification.


4.8.5 Calibration hierarchies with no available RMP


In the case of calibration hierarchies for measurands with no available RMPs for the measurand, 
including calibration hierarchies supported by an international conventional calibrator or an 
international harmonisation protocol as described in 5.5 and 5.6, respectively (Figures 4 and 5), 
validation of metrological traceability of values assigned to calibrators for specified IVD MD’s for these 
measurands shall be performed, using pre-determined acceptance criteria, by conducting method 
comparison studies using panels of human samples of the type(s) for which the IVD MD is intended. For 
IVD MDs for measurands standardized using an international conventional calibrator or a CRM with 
its value assigned by consensus of several qualified MPs (but not a reference MP) as described in 5.5 
and Figure 4, at least one method comparison study shall be performed in comparison to a different 
and independent IVD MD intended for the same measurand that has been standardized with the same 
international conventional calibrator or CRM and which claims to be metrologically traceable to the 
specified international conventional calibrator or CRM. With IVD MDs for measurands standardized 
according to an international harmonisation protocol (see 5.6 and Figure 5) at least one method 
comparison study shall be performed in comparison to a different and independent IVD MD that has 
been harmonised according to the international harmonisation protocol.


4.8.6 Calibration hierarchies with no RMPs and no CRMs


In the case of measurands with no available RMPs or CRMs, and no international conventional 
calibrators or harmonisation protocols for the measurand (see 5.7 and Figure 6), internally developed 
and maintained calibration hierarchies defined by manufacturers of IVD MDs intended for these 
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kinds of measurands shall be validated for metrological traceability of values assigned to calibrators, 
according to pre-determined acceptance criteria, by performing verification studies confirming that all 
known input quantities and influence quantities in the measurement formula are carefully controlled 
and reproducible. Key measurement variables and influence quantities contributing to the performance 
of the IVD MD shall be defined and characterized.


Normal variation of the known MP variables and influence quantities shall be assessed and quantified 
in terms of their contributions to the standard measurement uncertainty of the IVD MD, and their 
combined effects (when summed statistically) shall not exceed an appropriate fraction of the Umax(y) 
for the IVD MD.


4.8.7	 Validation	of	design	changes	to	an	end-user	IVD	MD	calibrator


In the case of design changes to an IVD MD calibrator, and as mandated per the results of appropriate 
risk assessments, the manufacturer shall perform re-validation of the metrological traceability of 
values assigned to the IVD MD calibrator or shall justify in the manufacturer’s technical documentation 
(e.g. design history file) rationale as to why re-validation of metrological traceability is not required. In 
the course of implementation of any design changes, end-users shall be informed if any new information 
becomes available regarding the performance expectations for the calibrator and its intended IVD MD.


NOTE Design changes include (but are not limited to) changes in specifications of raw materials, changes 
in sources of raw materials (e.g. changing from one tissue source to another tissue source for an enzyme), 
manufacturing process or vendor changes, amount of measurand specification changes, value-assignment 
protocol changes.


4.9 Additional calibration hierarchy documentation responsibilities


4.9.1 Obligation to end-users


The manufacturer of end-user IVD MD calibrator(s) shall provide to end-users on request the assigned 
target value, the associated metrological traceability and ucal for each level of calibrator provided for 
use with a specified IVD MD.


4.9.2 Maintaining documentation


Documentation of procedures and data supporting a calibration hierarchy of an IVD MD for measurement 
of a particular measurand(s) in human samples, including the manufacturing specifications, estimated 
standard measurement uncertainties, materials, verification and validation studies, and operating 
procedures, shall be maintained in the manufacturer’s technical file at least for the life of the IVD MD.


4.9.3	 Third	party	manufacturers	of	IVD	MD	calibrators


In some cases, manufacturers of IVD MDs specify end-user IVD MD calibrators manufactured by a 
different (second or independent) manufacturer. Such independent (third party) manufacturers of 
IVD MD calibrators shall maintain the technical file supporting claims of metrological traceability of 
assigned values for each measurand claimed in the intended use statement for such applicable IVD MD 
calibrator(s). Similarly, any manufacturer of an IVD MD calibrator who sells a calibrator intended for 
use with “other” (third party) IVD MDs (with or without collaboration with the manufacturer of the 
IVD MD measuring system) is responsible for fulfilment of all documentation requirements defined in 
this document.


4.9.4	 Modifications	introduced	by	independent	entities


If modifications to an IVD MD are defined and implemented by a medical laboratory or other 
independent entity, third party or person who is not the original manufacturer of the IVD MD, full 
description and re-validation of the calibration hierarchy underlying the reported values for human 
samples when examined with the modified IVD MD shall be the responsibility of the entity(s) that 
specified and implemented the modifications.
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4.9.5	 Calibration	hierarchies	supporting	IVD	MDs	developed	by	a	single	entity	for	its	own	use


In the case of an IVD MD developed by a single entity for its own use, the developing and/or implementing 
entity shall be responsible for validating and describing the full calibration hierarchy down to and 
including the results for human samples.


4.9.6	 RMs	other	than	end-user	IVD	MD	calibrators


For RMs other than end-user IVD MD calibrators (e.g. IVD MD trueness control materials, 3.46), the RM 
manufacturer shall be responsible for validating and describing the calibration hierarchy that is the 
basis for any measurand values assigned to such RMs and for documenting the status of the material’s 
commutability with human samples (if applicable) when used with any intended MPs, including any 
IVD MDs. Combined standard measurement uncertainty of assigned values for these kinds of RMs for 
IVD MDs (that are not IVD MD calibrators) shall be estimated by the manufacturer and provided to end-
users on request.


4.9.7 EQA and PT materials with claims of metrologically traceable target values


The manufacturer of a commutable trueness-based (see 3.46) EQA and/or PT material with an assigned 
value(s) claimed to be metrologically traceable to higher order references (for one or more measurands), 
shall define, describe and validate the relevant calibration hierarchy supporting the assigned values for 
each stated measurand. Where claimed by the producer, commutability of such EQA or PT materials 
shall be demonstrated according to published recommendations (see CLSI EP30-A and [35]−[37]) for 
representative IVD MDs widely used by end-user medical laboratories. The assigned values for each 
measurand and the estimated ucal values shall be determined and provided to end-users upon request.


5 Model calibration hierarchies for metrological traceability


5.1 Elements of the description of a calibration hierarchy


Calibration hierarchies for IVD MDs shall be described in the manufacturer’s technical documentation. 
A description of a calibration hierarchy shall include the following elements:


a) a definition of the measurand.


b) a description of the sequence of calibration and measurement steps, each of which consists of a 
MP and a calibrator, where the “unknown” sample(s) being measured at each step in the hierarchy 
(except for the final step) functions in turn as the calibrator(s) for the next/subsequent step (a MP).


c) an estimate of uncertainty of assigned values of the measurand in RMs (IVD MD calibrators) 
deployed at the lowest level in the calibration hierarchy (typically with an IVD MD), so as to enable 
end-user estimation of the combined standard uncertainty of reported values in the intended 
samples (e.g., human samples, EQA materials, or other calibrators).


NOTE 1 The six generic model calibration hierarchies described (5.2 to 5.7) are hierarchies that can be 
implemented by IVD manufacturers to support metrologically traceable calibrations for various measurands. In 
these models, “trueness” from the first (highest order) calibration material and/or MP is carried through to the 
very last material being measured (human samples) at the final measurement step of the sequence (usually an 
IVD MD).


NOTE 2 The model calibration hierarchies described are representative of current state of the art and widely 
available technologies, and are applicable to particular classes of measurands, depending on availability of 
higher order references. The models presented are not intended to be inclusive of all possibilities and do not 
exclude other possibilities; additional models can be described to support particular measurands and/or new 
technologies.
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NOTE 3 The number of levels (i.e. pairs of MPs and calibrators) applied in a calibration hierarchy for a given 
measurand is the responsibility of the parties implementing the calibration hierarchy, provided that the highest 
order available elements (e.g., RMs and/or RMPs) remain embedded in the final hierarchy. The final choice of the 
particular metrological levels to be included in a given calibration hierarchy depends on chemical characteristics 
of the measurand, target uncertainty of measurement for the end result, and availability of MPs, calibrators, and 
other relevant technology (e.g. information technology).


5.2 Cases with RMPs and primary RMs


5.2.1 General considerations


A model calibration hierarchy for measurands supported with available RMPs and primary RMs, with 
full metrological traceability to the SI is described in Figure 1. The characteristics to be addressed in 
the description of these types of calibration hierarchies are elaborated in 5.2.2 to 5.2.13.
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a Relative percent standard uncertainty of value assigned to the primary RM [m.1].
b IVD MD calibrator [m.5] value assignment relative percent combined uncertainty, according to
 the following formula:
       %rucal = √(%ru2


ref + %ru2
Rw-p.2 + %ru2


Rw-p.3 + %ru2
Rw-p.4 + %ru2 Rw-p.5)


 where %ruRw-p.2, %ruRw-p.3, etc., represent the percent relative standard uncertainties for each
 applicable MP in the calibration hierarchy.
c Relative percent combined standard measurement uncertainty for reported values of the
 measurand with the end-user IVD MD, calculated per the following equation:
       %ru(y) = √(%ru2


cal + %ru2
Rw-p.6)


 where %ru2
Rw-p.6 is the relative percent standard uncertainty of the IVD MD based on long-term


precision (repeatability conditions of measurement).


Figure 1 — Calibration hierarchy — Full metrological traceability to SI


5.2.2	 Definition	of	the	measurand


Definition of the measurand shall include the SI unit of measurement, whether base or derived quantity, 
to which metrological traceability shall refer.


EXAMPLE 1  


1) base quantities: mole, kilogram;


2) derived quantities: mole per cubic metre (= millimole per litre), gram per kilogram.
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NOTE 1 The measured quantity at different steps in the calibration hierarchy is subject to change as the 
material being measured changes. Changes to the measured quantity often lead to different SI reporting units.


EXAMPLE 2 In a mass balance measurement for purity assessment of a certified primary RM for cortisol, the 
mass fraction of impurities (the measured quantity in this case) is determined rather than the mass fraction 
of cortisol, and the purity of the material is stated as a mass fraction, using the unit g/kg. For other RMs used 
at lower levels in the calibration hierarchy of an IVD MD for cortisol, such as secondary RMs (e.g. CRMs) or 
manufacturer's working calibrators, the amount-of-substance concentration of cortisol (in serum or other body 
fluid) is measured and measurement results are expressed with the appropriate SI units (µmol/L).


EXAMPLE 3 For complex measurands such as specific proteins in human blood serum (e.g. albumin), the 
measured quantity in a calibration hierarchy at the highest level is often the purity of the intact protein 
(e.g. mass fraction, mg/g). At other lower levels in the calibration hierarchy, the measurand is often the amount-
of-substance concentration of specific epitopes or peptides derived from the protein of interest. In such cases the 
measured quantity is different at different levels in the hierarchy, and the assigned values for various RMs across 
the hierarchy will be expressed in different SI units.


NOTE 2 Some measureable quantities cannot be expressed in terms of the seven base quantities of the SI, but 
have the nature of a count[38]. Examples are a number (i.e. a count) of specified molecules, a number of specified 
cellular or biomolecular entities (e.g. number of copies of a particular nucleic acid sequence or number of specified 
lipoprotein particles). A full description of the quantity being counted is essential.


EXAMPLE 4 Number of CD4 cells per unit volume[40].


EXAMPLE 5 Number of copies of a defined KRAS nucleic acid sequence per unit volume[41].


NOTE 3 Formal traceability to the SI for counts is established through appropriate, validated counting MPs 
(see ISO 20391, ISO 20395 and [38], [42]).


5.2.3 Selecting RMPs


Primary RMPs and other fit for purpose MPs (see Figure 1, p.1, p.2) shall be based on principles of 
measurement demonstrated to have fit for purpose performance, providing metrological traceability 
to an SI unit of measurement with the smallest achievable measurement uncertainty. More than one 
primary RMP can exist at a given time for assigning values for quantities of a given kind to primary 
calibrators. The values obtained by two or more primary RMPs for a given measurand shall not be 
significantly different within a stated uncertainty at a certain level of confidence.


NOTE Counting (enumeration-based) MPs can form the basis of a primary RMP subject to a detailed 
description of the measurand, establishment of selectivity and completeness of count and a statement of 
measurement uncertainty


EXAMPLE 1 Two counting MPs for DNA copy number concentration that do not require a calibration standard 
are flow cytometric counting (FCM) and digital polymerase chain reaction (dPCR)[41][43].


EXAMPLE 2 Two counting MPs for cell number concentration not requiring a calibration standard are 
microscopy and FCM[40][42].


5.2.4 Primary RMPs


A selected primary RM (see Figure 1, m.1) shall be the best available realization (embodiment) of 
the unit of measurement with the smallest achievable relative standard measurement uncertainty 
(denoted by the abbreviation %ruref in Figure 1.) The primary RM shall have its value assigned either 
directly by a primary RMP or by a fit for purpose MP for identity and/or purity assessment of pure 
substances, e.g. qNMR, mass balance, gene sequencing[38][39]. The value assignment and documentation 
for a primary RM shall conform to ISO 15194.


NOTE The primary RM (see Figure 1, m.1) usually is highly purified, containing a physico-chemically well-
defined analyte, evaluated for stability, compositional integrity, and accompanied by a certificate (i.e. a CRM).
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EXAMPLE 1 β-D-Glucose as SRM 917b1) from NIST; the mass fraction of β-D-Glucose in the material is 
997,0 mg/g, with an expanded measurement uncertainty of 0,2 mg/g. (The measurand is the mass fraction of 
β-D-glucose in crystalline glucose material expressed in mg/g).


EXAMPLE 2 Cholesterol as SRM 911b1) from NIST; mass fraction 0,998 ± 0,001 where the purity and estimated 
uncertainty is based upon scientific judgment and evaluation of numerous analytical tests applied to this CRM in 
the certification process. The uncertainty given approximates two standard deviations about the certified value. 
(The expanded uncertainty is 0,001 with a coverage factor k = 2, giving a level of confidence of approximately 0,95).


5.2.5 Primary calibrators


A primary calibrator (see Figure 1, m.2) shall be prepared from a primary reference material [m.1] and 
value-assigned using a primary RMP (see Figure 1, p.2).


NOTE Frequently the primary RMP is gravimetry, with the dissolution of a measured mass of the primary 
RM in a measured mass of an appropriate solvent.


EXAMPLE A primary calibrator for uric acid can be prepared by gravimetric dissolution into a solvent of 
a CRM of pure uric acid, e.g. SRM 913b2), value assigned by NIST, with a certified value of the mass fraction of 
uric acid in the pure material of 0,998 kg/kg, with an expanded uncertainty (level of confidence 95 %, k = 2) of 
0,002 kg/kg.


5.2.6 Assigning a value to a secondary RM or calibrator


An appropriate RMP (see Figure 1, p.3) for the measurand shall be used to assign a value to a secondary 
calibrator or secondary RM (see Figure 1, m.3) with a complex matrix. For the documentation of the 
RMP (see Figure 1, p.3) for the measurand, the requirements of ISO 15193 shall apply.


NOTE 2 In cases where there is more than one RMP, or multiple reference laboratories capable of performing 
the same MP for the measurand, EQA programs such as IFCC External Quality Assessment Scheme for Reference 
(calibration) Laboratories in Laboratory Medicine[44] can provide helpful information regarding equivalence 
among different RMPs and different reference laboratories.


5.2.7 Commutability of secondary RMs


The secondary calibrators or secondary RM (see Figure 1, m.3) shall be commutable with human 
samples as determined in commutability assessment studies.


NOTE See CLSI EP30-A and other published recommendations[36]−[38] for conducting commutability studies.


EXAMPLE NIST SRM 967a1) creatinine in frozen human serum, two separate vials with certified values of 
0,074 9 mmol/L and 0,342 7 mmol/L, is an example of a commutable reference material appropriate for use as a 
secondary calibrator (see Figure 1, m.3). The measurand is the amount of substance concentration of creatinine 
in frozen human serum expressed in mmol/L. The certified concentration values for each level of this material 
are based on isotope dilution liquid chromatography/mass spectrometry (ID LC/MS).


5.2.8 Manufacturer’s Selected MP


The manufacturer's selected MP (see Figure 1, p.4) shall comprise a measuring system that is calibrated 
by one or more (commutable) calibrators or RMs (see Figure 1, m.3), when available.


EXAMPLE For the concentration of cortisol in blood plasma, isotope dilution-gas chromatography-mass 
spectrometry (ID-GC/MS) can be a selected MP.


5.2.9 Working calibrators


The manufacturer's working calibrator (see Figure 1, m.4) shall have its value assigned according to the 
manufacturer's selected MP (see Figure 1, p.4), or (depending on commutability characteristics of the 
working calibrator), according to the RMP (see Figure 1, p.3). The secondary (working) calibrators (see 


1) This RM is an example of a suitable product available commercially. This information is given solely for the 
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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Figure 1, m.4) shall be commutable with human samples as determined in commutability assessment 
studies (see 4.5.5) comparing the manufacturer’s selected MP (see Figure 1, p.4) and the manufacturer’s 
standing MP (see Figure 1, p.5), or comparing the RMP (see Figure 1, p.3) and the manufacturer’s 
standing MP (see Figure 1, p.5) if steps (see Figure 1, m.3) and (see Figure 1, p.4) are omitted from the 
calibration hierarchy.


NOTE 1 The manufacturer’s working calibrator (see Figure 1, m.4) is sometimes called "manufacturer's 
master calibrator", "in-house calibrator” or “master calibrator lot.”


NOTE 2 A manufacturer's working calibrator is usually a material with a matrix resembling that of the human 
samples intended to be measured by the end-users' IVD MD.


NOTE 3 Manufacturers often use panels of clinical samples or a series of pools of human clinical samples for 
working calibrators.


5.2.10 Manufacturer’s standing MP


The manufacturer's standing MP (see Figure 1, p.5) shall define a MP that is calibrated by one or more 
of the manufacturer's working calibrators or other commutable matrix calibrators and is validated for 
analytical selectivity.


5.2.11 Manufacturer's end-user calibrator


The manufacturer's end-user calibrator (see Figure 1, m.5.) shall have its value assigned according to 
the manufacturer's standing MP (see Figure 1, p.5) or the manufacturer’s selected MP (see Figure 1, 
p.4) and is intended for calibration of the end-user's IVD MD (see Figure 1, p.6).


5.2.12 ucal of the assigned value of the end-user calibrator


The ucal of the assigned value of the end-user calibrator (see Figure 1, m.5) shall be estimated by the 
manufacturer (see  4.7), incorporating all appropriate higher order uncertainties such as the uncertainty 
(uRef) of the assigned value of the primary RM (see Figure 1, m.1) in addition to the uncertainties of each 
of the subsequent MPs in the calibration hierarchy down to and including the manufacturer’s standing 
MP (see Figure 1, p.5).


5.2.13	 End-user	IVD	MD


The end-user IVD MD (see Figure 1, p.6) shall describe a measuring system calibrated by one or more 
end-user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is 
used to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.3	 Cases	with	a	primary	RMP	that	defines	the	measurand


5.3.1 General Considerations


A model calibration hierarchy for measurands with a primary RMP that defines the measurand, (with 
metrological traceability to SI) is described in Figure 2. For these types of measurands, there are no 
certified primary RMs available. In such cases, as exemplified by calibration hierarchies for some 
measureable quantities for catalytic activity concentration of enzymes measured in human serum (or 
other body fluids), metrological traceability to SI is based on well-defined and internationally agreed 
RMPs. The characteristics to be addressed in the description of these calibration hierarchies are 
elaborated in 5.3.2 to 5.3.11.


NOTE Certain blood coagulation factors are also examined by measurement of their catalytic activity 
concentration in blood or blood plasma, e.g. Factor VIII[45].
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a Relative percent combined value assignment uncertainty of the [m.3] reference material,
 calculated according to the following formula:
       %rum.3 = √(%ruc


2
p.1 + %ru2


Rw-p.3)  
 where
       %ruc


2
p.1 is the relative percent combined standard measurement uncertainty for the [p.1]


higher order MPs with relation to e.g. thermometry, volumetry, spectrophotometry,
pH, time, length, etc.;


       %ruRw-p.3 is the relative percent standard deviation (CV%) for MP [p.3] under repeatability conditions.
b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5]
 calculated according to the following formula:
       %rucal = √(%ru2


m.3 + %ru2
Rw-p.4 + %ru2


Rw-p.5)  
 where %ru Rw-p.4, %ruRw-p.5, represent the percent relative standard uncertainties for each applicable MP


in the calibration hierarchy.
c Relative percent combined standard measurement uncertainty for reported values of the measurand


with the end-user IVD MD, calculated per the following formula:
       %ru(y) = √(%ru2


cal + %ru2
Rw-p.6)  


 where %ru2
Rw-p.6 is the relative percent standard uncertainty of the IVD MD based on long-term


precision (repeatability conditions of measurement).


Figure	2	—	Calibration	hierarchy	—	Measurand	defined	by	a	RMP,	but	no	primary	RM	for	the	
quantity; traceable to SI. Materials [m.1] and [m.2], and MP [p.2] are not applicable (N/A)
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5.3.2	 Definition	of	the	measurand


Definition of the measurand shall include the SI unit of measurement, whether base or derived unit, to 
which metrological traceability shall refer.


EXAMPLE For catalytic concentration of enzymes, the relevant derived quantities include: mole per second 
per cubic metre (= mol s−1 m−3), katal per litre (= kat L−1).


NOTE 1 The kind–of-quantity ‘catalytic concentration’ is catalytic activity of component in katal (or mole per 
second) divided by volume of (original) system sampled in cubic metres.


NOTE 2 In laboratory medicine, the denominator can be chosen to be "litre", giving the non-coherent derived 
unit "katal per litre", symbolized = kat L−1 = kat/L = mol s−1 L−1 = (mol/s)/L.


NOTE 3 Another, non-coherent unit used is based on the unit for catalytic activity "enzyme unit" (or 
"international unit"), symbolized U, with the conversion formula, 1 U = 1 μmol min−1 = 16,667 × 10−9 kat. 
Consequently, 1 U/L = 16,667 × 10−9 kat/L. The unit of measurement is independent of the MP.


5.3.3	 Higher	order	RMP	that	defines	the	measurand


The higher order (primary) RMP that defines the measurand (see Figure 2, p.3) shall be performed 
with a measuring system(s) calibrated according to various fit for purpose primary RMPs (see Figure 2, 
p.1), such as gravimetry, thermometry, volumetry, spectrophotometry, potentiometry, time, length, as 
applicable.


NOTE As defined by the Consultative Committee for Amount of Substance (CCQM), cases with no primary 
calibrator require a set of primary methods of measurement (see Figure 2, p.1) to be directly applied to the 
measuring system, to enable SI-traceable standardization of the primary RMP Figure 2, [p.3].


5.3.4	 The	primary	RMP	and	definition	of	the	measurand


For a measurand that is the catalytic concentration of an enzyme, the primary RMP (see Figure 2, p.3) 
is an integral part of the definition of the measurand. Accordingly, the primary RMP (see Figure 2, p.3) 
shall be specified in sufficient detail regarding equipment, reagents, reaction conditions and calculation 
from the measured signal so that the RMP can be reproduced in any qualified laboratory that intends to 
perform the measurement.


NOTE Results of catalytic concentration measurements are only comparable among different laboratories 
if the enzyme activities are measured under the same conditions. Therefore, an enzyme measurand cannot be 
described only by kind-of-quantity (e.g. catalytic concentration), name of enzyme and of system, but also requires 
the specified MP, especially the indicator component of the measured reaction. At the top of the calibration 
hierarchy, the primary RMP is internationally agreed.


EXAMPLE 'Creatine kinase measured by the conversion rate of NADP+ according to the IFCC RMP'[46].


5.3.5 Documentation of the primary RMP


The documentation for a primary RMP deployed in a calibration hierarchy as described in Figure 2, p.3 
(for example, for the catalytic concentration of an enzyme in a body fluid) shall meet the requirements 
of ISO 15193. In addition, the description of the primary RMP for the measurand (see Figure 2, p.3) shall 
include the following information (if applicable):


a) kind of substrate and its concentration;


b) activators or inhibitors and their concentrations;


c) direction of catalysed reaction;


d) indicator reaction;


e) buffer system and pH;
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f) volume fraction of sample;


g) volume fraction of start reagent solution;


h) measurement temperature;


i) incubation time;


j) reagent blank;


k) material used for starting the reaction;


l) delay time;


m) measurement interval;


n) measurement wavelength;


o) optical bandwidth;


p) optical path length;


q) kind of regression line for analysis of data points.


5.3.6 Assignment of values to secondary RMs


The primary RMP for the measurand (see Figure 2, p.3) shall be used to assign a value to a secondary 
calibrator or secondary RM (see Figure 2, m.3) with a complex matrix.


NOTE Such secondary RMs or calibrators (see Figure 2, m.3) often have a matrix resembling the human 
samples intended to be measured by the end-users' routine MPs, to improve the likelihood that these materials 
will be commutable with human samples when used in lower order MPs in the calibration hierarchy. Panels or 
pools of human samples are a type of secondary RM applicable in this context (see Figure 2, m.3), depending on 
biochemical characteristics (e.g. stability) of the particular enzyme measurand.


EXAMPLE ERM-AD457/IFCC2, from the European Commission Joint Research Centre Directorate F — 
Health, Consumers and RMs, is certified for catalytic activity concentration of aspartate aminotransferase and 
listed with JCTLM[28]. Commutability studies[47] demonstrated that this material performed equivalent to human 
serum samples in 5 of 11 comparisons with the RMP using available IVD MDs.


5.3.7 Manufacturer’s selected MP


A manufacturer's selected MP (see Figure 2, p.4) shall define a MP that is calibrated by one or more 
secondary RMs or secondary calibrators (see Figure 2, m.3), and is used to assign values to the 
manufacturer’s working calibrator(s) (see Figure 2, m.4).


NOTE The secondary RMs (see Figure 2, m.3) have certified values with associated uncertainties, and are 
value-assigned by a calibration laboratory using a fit-for-purpose primary RMP.


5.3.8 Manufacturer's working calibrator


The manufacturer's working calibrator (see Figure 2, m.4) shall have values assigned according to the 
manufacturer's selected MP (see Figure 2, p.4) or (depending on the commutability characteristics of the 
working calibrator) according to a primary RMP (see Figure 2, p.3) for the measurand. The secondary 
(working) calibrators (see Figure 2, m.4) shall be commutable with human samples as determined in 
commutability assessment studies (see 4.5.5) comparing the manufacturer’s selected MP (see Figure 2, 
p.4) and the manufacturer’s standing MP (see Figure 2, p.5), or comparing the RMP (see Figure 2, p.3) 
and the manufacturer’s standing MP [see Figure 2, p.5) if steps (see Figure 2, m.3) and (see Figure 2, 
p.4) are omitted from the calibration hierarchy.
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5.3.9 Manufacturer’s standing MP


The manufacturer’s standing MP (see Figure 2, p.5) shall define a MP calibrated by one or more of the 
manufacturer’s working calibrators (see Figure 2, m.4) or higher types of calibrators and is validated 
for analytical selectivity.


5.3.10 Manufacturer's end-user calibrator


The manufacturer's end-user calibrator (see Figure 2, m.5) shall have its value assigned according to 
the manufacturer's standing MP (see Figure 2, p.5) and is intended for calibration of the end-user's 
IVD MD. The ucal of the assigned value of the end-user calibrator (see Figure 2, m.5) shall be estimated 
by the manufacturer (see 4.7), incorporating all appropriate higher order uncertainties in addition to 
the uncertainties of each of the subsequent MPs in the calibration hierarchy down to and including the 
manufacturer’s standing MP (see Figure 2, p.5).


5.3.11	 End-user	IVD	MD


The end-user IVD MD (see Figure 2, p.6) shall describe a measuring system calibrated by one or more 
end-user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is 
used to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.4	 Cases	for	measurands	defined	by	a	RMP	calibrated	with	a	particular	primary	
calibrator


5.4.1 General considerations


Calibration hierarchies for measurands that are defined by a RMP that is calibrated with a particular 
primary calibrator (with traceability to SI) are described in Figure 3. In such cases, the RMP detects a 
quantity that is a component of the measurand (e.g. a peptide fragment or an epitope), rather than the 
entire molecular structure of the quantity intended to be measured. The characteristics to be addressed 
in the description of these calibration hierarchies are elaborated in 5.4.2 to 5.4.10.
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a Relative percent standard uncertainty of value assigned to the primary RM [m.1].
b IVD MD calibrator [m.5] value assignment relative percent combined uncertainty, according to


the following formula:
       %rucal = √(%ru2


ref + %ru2
Rw-p.2 + %ru2


Rw-p.3 + %ru2
Rw-p.4 + %ru2 Rw-p.5)  


 where %ruRw-p.2, %ruRw-p.3, etc., represent the percent relative standard uncertainties for each applicable MP 
in the calibration hierarchy.


c Relative percent combined standard measurement uncertainty for reported values of the measurand
with the end-user IVD MD, calculated per the following formula:


       %ru(y) = √(%ru2
cal + %ru2


Rw-p.6)  
 where %ru2


Rw-p.6 is the relative percent standard uncertainty of the IVD MD based on long-term
precision (repeatability conditions of measurement).


Figure	3	—	Calibration	hierarchy	—	Measurand	defined	by	a	RMP	calibrated	with	a	particular	
primary calibrator; traceable to SI


5.4.2	 Definition	of	the	measurand


Due to its selectivity for a particular epitope or molecular structure that is part of the measurand, a 
higher order RMP (see Figure 3, p.3) that is calibrated with a particular primary calibrator (see Figure 3, 
m.2) shall define the measurand.


EXAMPLE In the IFCC reference measurement system for hemoglobin A1c (HbA1c), the measurand is defined 
as the molar fraction of beta chains of haemoglobin A1 with glycation at the N-terminal valine or epsilon-amino 
acid residues (HbA1c) relative to the non-glycated fraction of beta chain haemoglobin A (HbA0), in whole blood. 
The analyte is defined as hemoglobin (Hb) that is irreversibly glycated at one or both N-terminal valines and 
epsilon-amino acids of the beta chains.
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5.4.3	 Value	assignment	of	the	primary	RM


The primary RM (see Figure 3, m.1) shall be value assigned by one or more MPs (for confirmation of 
identity and determination of purity of the pure substances) (see Figure 3, p.1). The MPs selected shall 
be ones with performance characteristics to help ensure the smallest relative achievable standard 
measurement uncertainty (denoted by the abbreviation %ruref in Figure 3) for the assigned value of the 
primary RM.


5.4.4	 Value	assignment	of	the	primary	calibrator


The primary calibrator (see Figure 3, m.2) shall be value assigned by one or more primary RMPs 
(e.g. gravimetry) (see Figure 3, p.2). The choice of primary RM (see Figure 3, m.1), in addition to 
preparation and value assignment of the primary calibrator (see Figure 3, m.2) are critical to the 
definition of the measurand, in conjunction with the RMP (see Figure 3, p.3).


EXAMPLE 1 In the IFCC reference measurement system for hemoglobin A1c (HbA1c), for value assignment of 
the primary calibrator (see Figure 3, m.2) for use in calibration of the RMP (see Figure 3, p.3), mixtures are made 
of pure HbA1c and pure HbA0, which have been isolated using cation exchange and affinity chromatography, and 
characterized using capillary isoelectric focusing and electrospray ionization mass spectrometry[48].


EXAMPLE 2 Quantitative measurement of C-reactive protein (CRP) by homogenous immunoassay is dependent 
on the oligomeric state of the analyte[51]. A conventional reference method based on the detection of CRP-derived 
monopeptide would be blind regarding the oligomeric state of CRP. To rule out bias as a function of differences in 
the oligomeric state of the protein in the RM compared to the intended human samples, the fraction of monomer 
in the primary RM and the calibrator are independently determined.


5.4.5 Selection and intended use of the RMP in the calibration hierarchy


The RMP (see Figure 3, p.3) (which, when calibrated with the primary calibrator [see Figure 3, m.2] 
defines the measurand) shall be used to assign a value to a secondary calibrator or secondary RM with a 
complex matrix (see Figure 3, m.3). The secondary calibrator or secondary RM (see Figure 3, m.3) shall 
be commutable with human samples in both the initial MP (see Figure 3, p.3) used to assign its value 
as well as in the subsequent MP (see Figure 3, p.4), where it is to be used as a calibrator for purposes of 
assigning values to the manufacturer’s working calibrator(s) (see Figure 3, m.4).


EXAMPLE In the IFCC reference measurement procedure for haemoglobin A1c (HbA1c), there are two RMPs 
available (see Figure 3, p.3) that selectively measure the glycated n-terminal residue of the haemoglobin (Hb) 
beta-chain. Hb is then cleaved into peptides by a proteolytic enzyme. The specific glycated and non-glycated 
N-terminal peptides of the Hb beta-chain are measured by HPLC separation followed by either mass spectrometry 
or capillary electrophoresis[49][50].


5.4.6 Manufacturer's selected MP


The manufacturer's selected MP (see Figure 3, p.4) shall define a measuring system that is calibrated by 
one or more secondary calibrators or secondary RM (see Figure 3, m.3). Its main purpose is to transfer 
trueness to the manufacturer’s working calibrator (see Figure 3, m.4). As such, this MP shall be selected 
in part because the calibrators (see Figure 3, m.3 and/or m.4) are commutable with human samples.


NOTE Such secondary RMs or secondary calibrators will generally have a matrix resembling the human 
samples intended to be measured by the end-user IVD MD, to improve the likelihood that these RM(s) will be 
commutable with human samples, helping to ensure their suitability for use with the MPs that they are intended 
to calibrate (i.e. [Figure 3, p.4 and/or p.5].)


5.4.7 Manufacturer’s working calibrator


The manufacturer's working calibrator (see Figure 3, m.4) shall have its value assigned according to 
the manufacturer's selected MP (see Figure 3, p.4). The calibration material (see Figure 3, m.4) shall 
have demonstrated commutability with the intended human samples, to help ensure its suitability for 
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use with the manufacturer's selected MP (see Figure 3, p.4) and the procedure to be calibrated, i.e. the 
manufacturer’s standing MP (see Figure 3, p.5).


NOTE A manufacturer's working calibrator is often a material with a matrix resembling the intended human 
samples to be used with the end-user IVD MD, such as a panel or a series of pools of human samples.


5.4.8 Manufacturer’s standing MP


The manufacturer's standing MP (see Figure 3, p.5) shall define a MP calibrated by one or more of the 
manufacturer's working calibrators (see Figure 3, m.4) or higher types of calibrator and is validated for 
analytical selectivity.


5.4.9	 End-user	IVD	MD	calibrator


The manufacturer's end-user IVD MD calibrator (see Figure 3, m.5) shall have its value assigned 
according to the manufacturer's standing MP (see Figure 3, p.5) and is intended for calibration of 
the end-user IVD MD. The ucal of the assigned value of the end-user IVD MD calibrator (see Figure 3, 
m.5) shall be estimated by the manufacturer (see 4.7), incorporating all appropriate higher order 
uncertainties in addition to the uncertainties of each of the subsequent MPs in the calibration hierarchy 
down to and including the manufacturer’s standing MP Figure 3, [p.5].


5.4.10	 End-user	IVD	MD


The end-user IVD MD [Fig. 3, p.6] shall describe a measuring system calibrated by one or more end-
user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is used 
to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.5	 Cases	with	an	international	conventional	calibrator	that	defines	the	measurand


5.5.1 General considerations


The calibration hierarchy described in Figure 4 shall apply to cases where there is an international 
conventional calibrator that defines the measurand (see Figure 4, m.3), and which conforms with 
the requirements of ISO 15194. For these kinds of measureable quantities, there are no RMPs (see 
Figure 4, p.2), no primary RMs (see Figure 4, m.1) or primary calibrators (see Figure 4, m.2), and no 
traceability to SI. The value assigned to the international conventional calibrator (see Figure 4, m.3) has 
an arbitrary value for the measurand that is assigned by an internationally agreed value assignment 
protocol (see Figure 4, p.3), which comprises the highest level of metrological traceability for the 
specified measurand. The characteristics to be addressed in the description of these types of calibration 
hierarchies are elaborated in 5.5.2 to 5.5.9.
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a Relative percent combined value assignment uncertainty of the [m.3] reference material, 


calculated according to the following formula:
       %rum.3 = %ruRw-p.3  
 where %ruRw-p.3 is the relative percent standard deviation (CV%) for MP [p.3] under repeatability conditions,


i.e. the uncertainty of the international protocol for value assignment of the international 
conventional calibrator [m.3].


b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5], calculated according
to the following formula:


       %rucal = √(%ru2
m.3 + %ru2


Rw-p.4 + %ru2
Rw-p.5)  


 where %ru Rw-p.4 and %ruRw-p.5 represent the percent relative standard uncertainties for each applicable MP
in the calibration hierarchy.


c Relative percent combined standard measurement uncertainty for reported values of the measurand
with the end-user IVD MD, calculated per the following formula:


       %ru(y) = √(%ru2
cal + %ru2


Rw-p.6)  
 where %ru2


Rw-p.6 is the relative percent standard uncertainty of the end-user IVD MD based on
long-term precision (repeatability conditions of measurement).


Figure	4	—	Calibration	hierarchy	—	Measurand	defined	by	value	assignment	protocol	for	
international conventional calibrator (conforming with ISO 15194; no SI traceability). Materials 


[m.1], [m.2], and MPs [p.1] and [p.2] are not applicable (N/A)
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5.5.2 The international conventional calibrator — Material description


An international conventional calibrator (see Figure 4, m.3) shall be a preparation containing the 
measurand (see 3.17). Where appropriate, the calibrator prepared from the material provided shall 
have matrices resembling those of the human samples intended to be measured by IVD MDs, to make 
it more likely that the RM(s) (see Figure 4, m.3) will be commutable with human samples in the MPs 
(e.g. [Fig. 4, p.3, p.4 and/or p.5]) that they are intended to calibrate in the defined calibration hierarchy.


NOTE 1 The measurand is usually present in a well-characterized form and is typically contained in a matrix 
resembling that of the samples of human origin to be measured by end-user IVD MD.


EXAMPLE An international conventional calibrator provided in a matrix closely resembling the samples of 
human origin as intended to be measured by a specified IVD MD (e.g. pooled serum, pooled urine.)


NOTE 2 The international conventional calibrator is sometimes not available in a form suitable for direct use 
as a calibrator in a MP. Some international conventional calibrators are provided as a powder or lyophilisate, 
requiring dilution with a suitable diluent prior to use. In some cases, the provider of a calibrator includes specific 
instructions for preparation and dilution in the instructions for use.


NOTE 3 An international conventional calibrator can be a single material, or multiple materials, e.g. a panel of 
samples or a series of sample pools, each with different amounts of the measurand.


5.5.3	 Value	assignment	of	an	international	conventional	calibrator


An internationally agreed protocol (see Figure 4, p.3) shall be used to assign the quantity value(s) to the 
international conventional calibrator(s) (see Figure 4, m.3).


NOTE 1 An example of a protocol is a scheme in which the mean value (after outlier removal) of the measurand 
in the international conventional calibrator is determined among a group of MPs that have been qualified 
to have suitable performance characteristics. Determination of suitability of performance characteristics is 
usually based on results measured for a panel of human samples and includes, in particular, consideration of: 
imprecision, selectivity, correlation, reduction of differences among procedures when the candidate international 
conventional calibrator is used to recalibrate the procedures, along with other key influence quantities.


NOTE 2 The WHO Expert Committee on Biological Standardization (ECBS) establishes international biological 
RMs called "International Standards (IS)" (and previously "International Reference Preparations (IRP)") for use 
with bioprocedures and immunoprocedures. For the first batch of these materials, an "international unit" is 
defined as an arbitrarily specified amount of the material and characterized by its specified biological activity. 
Subsequent batches are calibrated by interlaboratory collaborative measurements against the previous material. 
The batches in a series are specified by "1st IS", "2nd IS", etc. The assigned value(s) of such a RM, even when it 
is highly purified, are related to a dedicated biological MP (or other internationally agreed protocol) without 
metrological traceability to SI units. Such materials, therefore, cannot be called primary RMs. These international 
conventional RMs can only be used as calibrator(s) for IVD MDs if the material is developed on the basis of a clear 
definition of the quantity related to the intended medical application and if the assigned value(s) of the material 
have uncertainty that is acceptable for calibration of IVD MDs.


5.5.4 Commutability of an international conventional calibrator


The commutability of the international conventional calibrator with human samples shall be validated 
for a representative number of different IVD MDs, consistent with the intended use of the calibrator. 
The provider of the international conventional calibrator, prior to first release of the material for its 
intended use, shall conduct the commutability assessment. A manufacturer responsible for defining 
the calibration hierarchy for a particular IVD MD is responsible for any additional commutability 
assessments as needed to ensure that the selected international conventional calibrator is suitable for 
use with the specified IVD MD, if applicable.


NOTE 1 Use of a human sample-like matrix in an international conventional calibrator (or any other calibrator) 
is no guarantee that the resulting calibrator is actually a commutable material.


NOTE 2 Protocols for performing commutability assessment are available in CLSI EP30-A and other published 
recommendations[35]−[37].
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NOTE 3 Selection of MPs for participation in a commutability study takes into account factors such as market 
share as well as differences in technology among available IVD MDs for the measurand of interest.


5.5.5 Calibration and selection of the manufacturer’s selected MP


An international conventional calibrator (see Figure 4, m.3) shall be used to calibrate the manufacturer’s 
selected MP (see Figure 4, p.4). The manufacturer's selected MP (see Figure 4, p.4) shall define a 
measuring system that is calibrated by one or more international conventional calibrators. The selected 
MP, when calibrated appropriately, shall be used to determine assigned values for the manufacturer’s 
working calibrator (see Figure 4, m.4).


5.5.6 Characteristics and value assignment of the manufacturer’s working calibrator


The manufacturer's working calibrator (see Figure 4, m.4) shall have its value assigned according 
to the manufacturer's selected MP (see Figure 4, p.4). The manufacturer's working calibrator (see 
Figure 4, m.4) shall have demonstrated commutability with the intended human samples as regards the 
manufacturer's selected MP (see Figure 4, p.4) and the manufacturer’s standing MP (see Figure 4, p.5).


NOTE The manufacturer's working calibrators are often a material with a matrix resembling the human 
samples intended to be measured by the end-user IVD MD. The manufacturers working calibrators in some 
instances consist of a panel or a series of pools of human samples.


5.5.7 Manufacturer’s standing MP


The manufacturer's standing MP (see Figure 4, p.5) shall define a MP calibrated by one or more of 
the manufacturer's working calibrators (see Figure 4, m.4) or higher types of calibrator such as the 
international conventional calibrator (see Figure 4, m.3) and is validated for analytical selectivity.


5.5.8	 End-user	IVD	MD	calibrator


The end-user IVD MD calibrator (see Figure 4, m.5) shall have its value assigned according to the 
manufacturer's standing MP, and is intended for calibration of the end-user IVD MD (see Figure 4, p.6). 
The ucal of the assigned value of the end-user IVD MD calibrator (see Figure 4, m.5) shall be estimated 
by the manufacturer (see  4.7), incorporating all appropriate higher order uncertainties in addition to 
the uncertainties of each of the subsequent MPs in the calibration hierarchy down to and including the 
manufacturer’s standing MP (see Figure 4, p.5).


5.5.9	 End-user	IVD	MD


The end-user IVD MD (see Figure 4, p.6) shall describe a measuring system calibrated by one or more 
end-user calibrators. This MP, the final MP in the calibration hierarchy for the defined measurand, is 
used to examine human samples and generate final measured values for the measurand, with combined 
standard measurement uncertainties of the reported values to be estimated by the end-user, taking into 
account all known measurement uncertainties accrued at each higher step in the defined calibration 
hierarchy.


5.6 Cases with metrological traceability supported by an international harmonisation 
protocol


5.6.1 General Considerations


The calibration hierarchy described in Figure 5 shall apply to cases in which the measurand in human 
samples is defined by an international harmonisation protocol; but there are no internationally 
agreed RMPs, no primary RMs, no conventional RMPs or RMs, and no metrological traceability to the 
SI. The characteristics to be addressed in the description of these types of calibration hierarchies are 
elaborated in 5.6.2 to 5.6.5.
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a Relative percent combined value assignment uncertainty of the [m.3] reference material, calculated 


according to the following formula:
       %rum.3 = %ruRw-p.3  
 where %ruRw-p.3 is the relative percent standard deviation (CV%) for MP [p.3] under repeatability


conditions, i.e. the uncertainty of the protocol for value assignment of the harmonisation
reference material(s) [m.3].


b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5],
calculated according to the following formula:


       %rucal = √(%ru2
m.3 + %ru2


Rw-p.4 + %ru2
Rw-p.5)  


 where %ruRw-p.4 and %ruRw-p.5 represent the percent relative standard uncertainties for each applicable
MP in the calibration hierarchy.


c Relative percent combined standard measurement uncertainty for reported values of the measurand
with the end-user IVD MD, calculated per the following formula:


       %ru(y) = √(%ru2
cal + %ru2


Rw-p.6)  
 where %ru2


Rw-p.6 is the relative percent standard uncertainty of the end-user IVD MD based on
long-term precision (repeatability conditions of measurement).


Figure	5	—	Calibration	Hierarchy	—	Measurand	defined	by	international	harmonisation	
protocol (No CRM; not traceable to SI). Materials [m.1], [m.2], and MPs [p.1] and [p.2] are not 


applicable (N/A)


5.6.2 International harmonisation protocol


The prescribed international harmonisation protocol for the measurand (see Figure 5, p.3) shall define 
the highest metrological level in the calibration hierarchy, and is intended to achieve equivalence of 
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reported results for the intended human samples (see Figure 5, m.6) among available harmonised end-
user IVD MDs (see Figure 5, p.6) for the measurand.


NOTE Additional detail concerning use and application of a harmonisation protocol in a metrologically 
traceable calibration hierarchy can be found in ISO 21151.


5.6.3 Assignment of values to harmonisation RMs


The international harmonisation protocol (see Figure 5, p.3) shall specify the process used to assign 
harmonised values (arbitrary units, not traceable to SI) to the harmonisation RMs (see Figure 5, m.3). 
The international harmonisation protocol (see Figure 5, p.3) shall specify how the harmonisation RMs 
are used to estimate relationships between the results for the harmonisation RMs (see Figure 5, m.3) 
among the IVD MDs (see Figure 5, p.6) participating in the harmonisation protocol. The measurement 
uncertainties, um.3, associated with the assigned quantity values for the harmonisation RMs shall be 
estimated and accounted for in the estimate of ucal for the specified IVD MD end-user calibrators.


5.6.4 Application of harmonisation RMs


Each IVD MD manufacturer shall determine and document an IVD MD-specific algorithm that when 
applied to (a) their selected MP (see Figure 5, p.4) for assignment of values to their working calibrator 
or calibrators (see Figure 5, m.4), or (b) to their standing MP (see Figure 5, p.5) for assignment of 
values to their end-user IVD MD calibrator or calibrators (see Figure 5, m.5), or (c) to their harmonised 
IVD MD (see Figure 5, p.6) for assignment of values to human samples (see Figure 5, m.6), will enable 
achievement of equivalent results for human samples with their specified IVD MD, when compared to 
other IVD MDs participating in the harmonisation protocol. The measurement uncertainty introduced 
by the IVD MD-specific harmonisation algorithm defined by each IVD MD manufacturer shall also be 
accounted for and included in the estimate of the incremental measurement uncertainty component 
at the applicable position in the calibration hierarchy, as well as in the final combined measurement 
uncertainty of the end-user calibrator(s), ucal, for each harmonised IVD MD.


5.6.5	 End-user	IVD	MD


The end-user IVD MD (see Figure 5, p.6) shall describe a measuring system calibrated by one or more 
specified end-user IVD MD calibrators (see Figure 5, m.5). This MP, the final MP in the calibration 
hierarchy for the defined measurand, is used to examine human samples and generate final measured 
values for the measurand, with combined standard measurement uncertainties of the reported values 
to be estimated by the end-user, taking into account all known measurement uncertainties accrued at 
each higher step in the defined calibration hierarchy.


5.7 Cases for measurands with metrological traceability only to manufacturer’s 
internal	arbitrarily	defined	RM(s)


5.7.1 General considerations


The calibration hierarchy described in Figure 6 shall apply to measurands with metrological traceability 
only to a manufacturer’s internal, arbitrarily defined RMs (see Figure 6, m.3), for certain measurands 
with no certified pure RMs (see Figure 6, m.1), no primary calibrators (see Figure 6, m.2), no RMPs (see 
Figure 6, p.3), no harmonisation protocol, and no traceability to SI. Characteristics to be addressed in 
the description of these types of calibration hierarchies are elaborated in 5.7.2 to 5.7.7.
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a Relative percent combined value assignment uncertainty of the [m.3] arbitrary reference material.
b Relative percent combined value assignment uncertainty of the IVD MD calibrator [m.5], calculated


according to the following formula:
       %rucal = √(%ru2


m.3 + %ru2
Rw-p.4 + %ru2


Rw-p.5)  
 where %ru Rw-p.4 and %ruRw-p.5 represent the percent relative standard uncertainties for each applicable


MP in the calibration hierarchy.
c Relative percent combined standard measurement uncertainty for reported values of the measurand


with the end-user IVD MD, calculated per the following formula:
       %ru(y) = √(%ru2


cal + %ru2
Rw-p.6)  


 where %ru2
Rw-p.6 is the relative percent standard uncertainty of the end-user IVD MD based on


long-term precision (repeatability conditions of measurement).


Figure	6	—	Calibration	Hierarchy	—	Measurand	defined	by	manufacturer’s	internal	arbitrarily	
defined	RMs	(no	primary	RMs	or	CRMs;	no	RMP;	no	harmonisation	protocol;	not	traceable	to	


SI). Materials [m.1] and [m.2], and MPs [p.1], [p.2], and [p.3] are not applicable (N/A)


5.7.2 Selection of RMs


Since higher order RMs and MPs (see Figure 6, m.1, m.2, p.1, p.2, p.3) do not exist for these types of 
measurands, arbitrary RMs (see Figure 6, m.3) shall be established, if applicable, as the metrologically 
highest level in the defined calibration hierarchy for the measurand.


NOTE 1 To help ensure consistency in the calibration of the specified end-user IVD MDs of this type, 
manufacturers sometimes establish arbitrary MPs (see Figure 6, p.4) and/or arbitrary RMs (see Figure 6, m.3) as 
the highest level of these calibration hierarchies,
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NOTE 2 Arbitrary RMs (see Figure 6, m.3) are at times prepared from, e.g., purified biomarkers, then 
measured with a selected MP (see Figure 6, p.4), enabling further calibration and value assignment to a working 
calibrator(see Figure 6, m.4). Such working calibrators are often prepared in a human sample matrix material or 
other appropriate matrix, or alternatively are comprised of, e.g., panels (or pools) of human samples or “spiked” 
human samples.


5.7.3 Manufacturer’s Selected MP


In cases where a manufacturer establishes an independent calibration hierarchy using a selected MP 
(see Figure 6, p.4) where there is no availability of an RM for the measurand (e.g. MPs dependent on 
other properties such as UV absorptivity; procedures based on counting; etc.), the selected MP shall be 
the metrologically highest level in the specified calibration hierarchy for the defined measurand.


5.7.4 Manufacturer’s Standing MP


The manufacturer's standing MP (see Figure 6, p.5) shall define a measuring system that is calibrated 
with the manufacturer’s working calibrator (see Figure 6, m.4), which may be comprised of arbitrary RMs 
including panels of human samples or sample pools. The standing MP (see Figure 6, p.5) shall be used to 
determine assigned values for the manufacturer’s end-user IVD MD calibrator(s) (see Figure 6, m.5).


5.7.5	 End-user	IVD	MD	calibrators


The manufacturer's end-user IVD MD calibrators (see Figure 6, m.5) shall have values assigned according 
to the manufacturer's standing MP (see Figure 6, p.5), and are intended for use in the calibration of the 
end-user’s IVD MD (see Figure 6, p.6). The ucal of the assigned value of the end-user IVD MD calibrator 
(see Figure 6, m.5) shall be estimated by the manufacturer (see 4.7), incorporating all appropriate higher 
order uncertainties in addition to the uncertainties of each of the subsequent MPs in the calibration 
hierarchy down to and including the manufacturer’s standing MP (see Figure 6, p.5).


5.7.6	 End-user	IVD	MD


The end-user IVD MD (see Figure 6, p.6) shall describe a measuring system calibrated by one or more 
end-user IVD MD calibrators. This MP (see Figure 6, p.6), the final MP in the calibration hierarchy for 
the defined measurand, is used to examine human samples and generate final measured values for the 
measurand (see Figure 6, m.6), with combined standard measurement uncertainties in the reported 
values to be estimated by the end-user, taking into account all known measurement uncertainties 
accrued at each higher step in the defined calibration hierarchy.


5.7.7 Documentation of the calibration hierarchy


Documentation of the calibration hierarchy to be included in the manufacturer’s technical file for the 
specified IVD MD for a measurand with metrological traceability according to the scheme in Figure 6 
shall include (as a result of a risk assessment) specifications and validation documentation for elements 
critical to the performance and reproducibility of the calibration hierarchy, including but not limited to:


a) specification of raw materials to be prepared, purchased, processed or otherwise acquired for 
preparation of any arbitrary RMs (see Figure 6, m.3, m.4) or reagents and other components of the 
MPs (see Figure 6, p.4, p.5) including specifications for any human samples (or pools) or other types 
of samples intended to serve as RMs at various levels (see Figure 6, m.3, m.4) within the calibration 
hierarchy.


b) specification of the measurand of interest and any associated measured quantities and/or influence 
quantities appropriate to each clinical intended use of the specified IVD MD in sufficient detail to 
enable reproducible human sample selection and/or pool preparation for subsequent batches of 
RMs (see Figure 6, m.3, m.4) as applicable.


NOTE 1 The measurand present in each human sample selected as a calibration panel member (see 
Figure 6, m.3 and/or m.4) is assumed to represent the measurand of interest for each stated intended use of 
the IVD MD.
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c) for steps in the calibration hierarchy that are under control of the manufacturer, procedures and 
work instructions for assignment of quantity values to human samples (or pools) or other arbitrary 
materials intended to serve as RMs (see Figure 6, m.3, m.4), including descriptions of measures 
to be taken to ensure consistency of the value assignment process for replacement batches of 
calibration panels or other arbitrary RMs.


NOTE 2 Internal RMs (see Figure 6, m.3, m.4) are assigned values by the manufacturer using protocols 
including, for example (a) arbitrary units of measurement, (b) standard addition of weighed or volumetrically 
dispensed volumes of a concentrate, (c) direct measurements using the manufacturer’s selected MP (see 
Figure 6, p.4) (e.g. an available commercial MP), or (d) other scientifically valid methods as appropriate to 
the measurement technology and type of analyte.


EXAMPLE A sub-panel of human samples from the first calibration panel (see Figure 6, m.3) is often 
used to transfer assigned values to a subsequent calibration panel.


6 Labelling information to be provided to end-users by the manufacturer


The requirements given in ISO 18113-2, 7.5, shall apply.
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of all drills, tabletop exercises, and 
emergency events, and revise the RHC 
or FQHC’s emergency plan, as needed. 


(e) Integrated healthcare systems. If a 
RHC/FQHC is part of a healthcare sys-
tem consisting of multiple separately 
certified healthcare facilities that 
elects to have a unified and integrated 
emergency preparedness program, the 
RHC/FQHC may choose to participate 
in the healthcare system’s coordinated 
emergency preparedness program. If 
elected, the unified and integrated 
emergency preparedness program must 
do all of the following: 


(1) Demonstrate that each separately 
certified facility within the system ac-
tively participated in the development 
of the unified and integrated emer-
gency preparedness program. 


(2) Be developed and maintained in a 
manner that takes into account each 
separately certified facility’s unique 
circumstances, patient populations, 
and services offered. 


(3) Demonstrate that each separately 
certified facility is capable of actively 
using the unified and integrated emer-
gency preparedness program and is in 
compliance with the program. 


(4) Include a unified and integrated 
emergency plan that meets the require-
ments of paragraphs (a)(2), (3), and (4) 
of this section. The unified and inte-
grated emergency plan must also be 
based on and include all of the fol-
lowing: 


(i) A documented community–based 
risk assessment, utilizing an all-haz-
ards approach. 


(ii) A documented individual facility- 
based risk assessment for each sepa-
rately certified facility within the 
health system, utilizing an all-hazards 
approach. 


(5) Include integrated policies and 
procedures that meet the requirements 
set forth in paragraph (b) of this sec-
tion, a coordinated communication 
plan, and training and testing pro-
grams that meet the requirements of 
paragraphs (c) and (d) of this section, 
respectively. 


[81 FR 64041, Sept. 16, 2016, as amended by 84 
FR 51832, Sept. 30, 2019] 


PART 493—LABORATORY 
REQUIREMENTS 


Subpart A—General Provisions 


Sec. 
493.1 Basis and scope. 
493.2 Definitions. 
493.3 Applicability. 
493.5 Categories of tests by complexity. 
493.15 Laboratories performing waived 


tests. 
493.17 Test categorization. 
493.19 Provider-performed microscopy 


(PPM) procedures. 
493.20 Laboratories performing tests of 


moderate complexity. 
493.25 Laboratories performing tests of high 


complexity. 


Subpart B—Certificate of Waiver 


493.35 Application for a certificate of waiv-
er. 


493.37 Requirements for a certificate of 
waiver. 


493.39 Notification requirements for labora-
tories issued a certificate of waiver. 


493.41 Condition: Reporting of SARS–CoV–2 
test results. 


Subpart C—Registration Certificate, Certifi-
cate for Provider-performed Micros-
copy Procedures, and Certificate of 
Compliance 


493.43 Application for registration certifi-
cate, certificate for provider-performed 
microscopy (PPM) procedures, and cer-
tificate of compliance. 


493.45 Requirements for a registration cer-
tificate. 


493.47 Requirements for a certificate for 
provider-performed microscopy (PPM) 
procedures. 


493.49 Requirements for a certificate of 
compliance. 


493.51 Notification requirements for labora-
tories issued a certificate of compliance. 


493.53 Notification requirements for labora-
tories issued a certificate for provider- 
performed microscopy (PPM) procedures. 


Subpart D—Certificate of Accreditation 


493.55 Application for registration certifi-
cate and certificate of accreditation. 


493.57 Requirements for a registration cer-
tificate. 


493.61 Requirements for a certificate of ac-
creditation. 
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493.63 Notification requirements for labora-
tories issued a certificate of accredita-
tion. 


Subpart E—Accreditation by a Private, 
Nonprofit Accreditation Organization 
or Exemption Under an Approved 
State Laboratory Program 


493.551 General requirements for labora-
tories. 


493.553 Approval process (application and 
reapplication) for accreditation organiza-
tions and State licensure programs. 


493.555 Federal review of laboratory require-
ments. 


493.557 Additional submission requirements. 
493.559 Publication of approval of deeming 


authority or CLIA exemption. 
493.561 Denial of application or reapplica-


tion. 
493.563 Validation inspections—Basis and 


focus. 
493.565 Selection for validation inspection— 


laboratory responsibilities. 
493.567 Refusal to cooperate with validation 


inspection. 
493.569 Consequences of a finding of non-


compliance as a result of a validation in-
spection. 


493.571 Disclosure of accreditation, State 
and CMS validation inspection results. 


493.573 Continuing Federal oversight of pri-
vate nonprofit accreditation organiza-
tions and approved State licensure pro-
grams. 


493.575 Removal of deeming authority or 
CLIA exemption and final determination 
review. 


Subpart F—General Administration 


493.602 Scope of subpart. 
493.606 Applicability of subpart. 
493.638 Certificate fees. 
493.639 Fee for revised certificate. 
493.643 Fee for determination of program 


compliance. 
493.645 Additional fee(s) applicable to ap-


proved State laboratory programs and 
laboratories issued a certificate of ac-
creditation, certificate of waiver, or cer-
tificate for PPM procedures. 


493.646 Payment of fees. 
493.649 Methodology for determining fee 


amount. 


Subpart G [Reserved] 


Subpart H—Participation in Proficiency 
Testing for Laboratories Performing 
Nonwaived Testing 


493.801 Condition: Enrollment and testing of 
samples. 


493.803 Condition: Successful participation. 


493.807 Condition: Reinstatement of labora-
tories performing nonwaived testing. 


PROFICIENCY TESTING BY SPECIALTY AND SUB-
SPECIALTY FOR LABORATORIES PERFORMING 
TESTS OF MODERATE COMPLEXITY (INCLUD-
ING THE SUBCATEGORY), HIGH COMPLEXITY, 
OR ANY COMBINATION OF THESE TESTS 


493.821 Condition: Microbiology. 
493.823 Standard; Bacteriology. 
493.825 Standard; Mycobacteriology. 
493.827 Standard; Mycology. 
493.829 Standard; Parasitology. 
493.831 Standard; Virology. 
493.833 Condition: Diagnostic immunology. 
493.835 Standard; Syphilis serology. 
493.837 Standard; General immunology. 
493.839 Condition: Chemistry. 
493.841 Standard; Routine chemistry. 
493.843 Standard; Endocrinology. 
493.845 Standard; Toxicology. 
493.849 Condition: Hematology. 
493.851 Standard; Hematology. 
493.853 Condition: Pathology. 
493.855 Standard; Cytology: gynecologic ex-


aminations. 
493.857 Condition: Immunohematology. 
493.859 Standard; ABO group and D (Rho) 


typing. 
493.861 Standard; Unexpected antibody de-


tection. 
493.863 Standard; Compatibility testing. 
493.865 Standard; Antibody identification. 


Subpart I—Proficiency Testing Programs for 
Nonwaived Testing 


493.901 Approval of proficiency testing pro-
grams. 


493.903 Administrative responsibilities. 
493.905 Nonapproved proficiency testing pro-


grams. 


PROFICIENCY TESTING PROGRAMS BY 
SPECIALTY AND SUBSPECIALTY 


493.909 Microbiology. 
493.911 Bacteriology. 
493.913 Mycobacteriology. 
493.915 Mycology. 
493.917 Parasitology. 
493.919 Virology. 
493.921 Diagnostic immunology. 
493.923 Syphilis serology. 
493.927 General immunology. 
493.929 Chemistry. 
493.931 Routine chemistry. 
493.933 Endocrinology. 
493.937 Toxicology. 
493.941 Hematology (including routine he-


matology and coagulation). 
493.945 Cytology; gynecologic examinations. 
493.959 Immunohematology. 


Subpart J—Facility Administration for 
Nonwaived Testing 


493.1100 Condition: Facility administration. 
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493.1101 Standard: Facilities. 
493.1103 Standard: Requirements for trans-


fusion services. 
493.1105 Standard: Retention requirements. 


Subpart K—Quality System for Nonwaived 
Testing 


493.1200 Introduction. 
493.1201 Condition: Bacteriology. 
493.1202 Condition: Mycobacteriology. 
493.1203 Condition: Mycology. 
493.1204 Condition: Parasitology. 
493.1205 Condition: Virology. 
493.1207 Condition: Syphilis serology. 
493.1208 Condition: General immunology. 
493.1210 Condition: Routine chemistry. 
493.1211 Condition: Urinalysis. 
493.1212 Condition: Endocrinology. 
493.1213 Condition: Toxicology. 
493.1215 Condition: Hematology. 
493.1217 Condition: Immunohematology. 
493.1219 Condition: Histopathology. 
493.1220 Condition: Oral pathology. 
493.1221 Condition: Cytology. 
493.1225 Condition: Clinical cytogenetics. 
493.1226 Condition: Radiobioassay. 
493.1227 Condition: Histocompatibility. 


GENERAL LABORATORY SYSTEMS 


493.1230 Condition: General laboratory sys-
tems. 


493.1231 Standard: Confidentiality of patient 
information. 


493.1232 Standard: Specimen identification 
and integrity. 


493.1233 Standard: Complaint investiga-
tions. 


493.1234 Standard: Communications. 
493.1235 Standard: Personnel competency 


assessment policies. 
493.1236 Standard: Evaluation of proficiency 


testing performance. 
493.1239 Standard: General laboratory sys-


tems quality assessment. 


PREANALYTIC SYSTEMS 


493.1240 Condition: Preanalytic systems. 
493.1241 Standard: Test request. 
493.1242 Standard: Specimen submission, 


handling, and referral. 
493.1249 Standard: Preanalytic systems 


quality assessment. 


ANALYTIC SYSTEMS 


493.1250 Condition: Analytic systems. 
493.1251 Standard: Procedure manual. 
493.1252 Standard: Test systems, equipment, 


instruments, reagents, materials, and 
supplies. 


493.1253 Standard: Establishment and 
verification of performance specifica-
tions. 


493.1254 Standard: Maintenance and func-
tion checks. 


493.1255 Standard: Calibration and calibra-
tion verification procedures. 


493.1256 Standard: Control procedures. 
493.1261 Standard: Bacteriology. 
493.1262 Standard: Mycobacteriology. 
493.1263 Standard: Mycology. 
493.1264 Standard: Parasitology. 
493.1265 Standard: Virology. 
493.1267 Standard: Routine chemistry. 
493.1269 Standard: Hematology. 
493.1271 Standard: Immunohematology. 
493.1273 Standard: Histopathology. 
493.1274 Standard: Cytology. 
493.1276 Standard: Clinical cytogenetics. 
493.1278 Standard: Histocompatibility. 
493.1281 Standard: Comparison of test re-


sults. 
493.1282 Standard: Corrective actions. 
493.1283 Standard: Test records. 
493.1289 Standard: Analytic systems quality 


assessment. 


POSTANALYTIC SYSTEMS 


493.1290 Condition: Postanalytic systems. 
493.1291 Standard: Test report. 
493.1299 Standard: Postanalytic systems 


quality assessment. 


Subpart L [Reserved] 


Subpart M—Personnel for Nonwaived 
Testing 


493.1351 General. 


LABORATORIES PERFORMING PROVIDER- 
PERFORMED MICROSCOPY (PPM) PROCEDURES 


493.1353 Scope. 
493.1355 Condition: Laboratories performing 


PPM procedures; laboratory director. 
493.1357 Standard; laboratory director quali-


fications. 
493.1359 Standard; PPM laboratory director 


responsibilities. 
493.1361 Condition: Laboratories performing 


PPM procedures; testing personnel. 
493.1363 Standard; PPM testing personnel 


qualifications. 
493.1365 Standard; PPM testing personnel 


responsibilities. 


LABORATORIES PERFORMING MODERATE 
COMPLEXITY TESTING 


493.1403 Condition: Laboratories performing 
moderate complexity testing; laboratory 
director. 


493.1405 Standard; Laboratory director 
qualifications. 


493.1406 Standard; Laboratory director 
qualifications on or before February 28, 
1992. 


493.1407 Standard; Laboratory director re-
sponsibilities. 


493.1409 Condition: Laboratories performing 
moderate complexity testing; technical 
consultant. 


493.1411 Standard; Technical consultant 
qualifications. 
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493.1413 Standard; Technical consultant re-
sponsibilities. 


493.1415 Condition: Laboratories performing 
moderate complexity testing; clinical 
consultant. 


493.1417 Standard; Clinical consultant quali-
fications. 


493.1419 Standard; Clinical consultant re-
sponsibilities. 


493.1421 Condition: Laboratories performing 
moderate complexity testing; testing 
personnel. 


493.1423 Standard; Testing personnel quali-
fications. 


493.1425 Standard; Testing personnel respon-
sibilities. 


LABORATORIES PERFORMING HIGH COMPLEXITY 
TESTING 


493.1441 Condition: Laboratories performing 
high complexity testing; laboratory di-
rector. 


493.1443 Standard; Laboratory director 
qualifications. 


493.1445 Standard; Laboratory director re-
sponsibilities. 


493.1447 Condition: Laboratories performing 
high complexity testing; technical super-
visor. 


493.1449 Standard; Technical supervisor 
qualifications. 


493.1451 Standard; Technical supervisor re-
sponsibilities. 


493.1453 Condition: Laboratories performing 
high complexity testing; clinical consult-
ant. 


493.1455 Standard; Clinical consultant quali-
fications. 


493.1457 Standard; Clinical consultant re-
sponsibilities. 


493.1459 Condition: Laboratories performing 
high complexity testing; general super-
visor. 


493.1461 Standard; General supervisor quali-
fications. 


493.1462 General supervisor qualifications 
on or before February 28, 1992. 


493.1463 Standard; General supervisor re-
sponsibilities. 


493.1467 Condition: Laboratories performing 
high complexity testing; cytology gen-
eral supervisor. 


493.1469 Standard; Cytology general super-
visor qualifications. 


493.1471 Standard; Cytology general super-
visor responsibilities. 


493.1481 Condition: Laboratories performing 
high complexity testing; 
cytotechnologist. 


493.1483 Standard; Cytotechnologist quali-
fications. 


493.1485 Standard; Cytotechnologist respon-
sibilities. 


493.1487 Condition: Laboratories performing 
high complexity testing; testing per-
sonnel. 


493.1489 Standard; Testing personnel quali-
fications. 


493.1491 Technologist qualifications on or 
before February 28, 1992. 


493.1495 Standard; Testing personnel respon-
sibilities. 


Subparts N–P [Reserved] 


Subpart Q—Inspection 


493.1771 Condition: Inspection requirements 
applicable to all CLIA-certified and 
CLIA-exempt laboratories. 


493.1773 Standard: Basic inspection require-
ments for all laboratories issued a CLIA 
certificate and CLIA-exempt labora-
tories. 


493.1775 Standard: Inspection of laboratories 
issued a certificate of waiver or a certifi-
cate for provider-performed microscopy 
procedures. 


493.1777 Standard: Inspection of laboratories 
that have requested or have been issued 
a certificate of compliance. 


493.1780 Standard: Inspection of CLIA-ex-
empt laboratories or laboratories re-
questing or issued a certificate of accred-
itation. 


Subpart R—Enforcement Procedures 


493.1800 Basis and scope. 
493.1804 General considerations. 
493.1806 Available sanctions: All labora-


tories. 
493.1807 Additional sanctions: Laboratories 


that participate in Medicare. 
493.1808 Adverse action on any type of CLIA 


certificate: Effect on Medicare approval. 
493.1809 Limitation on Medicaid payment. 
493.1810 Imposition and lifting of alter-


native sanctions. 
493.1812 Action when deficiencies pose im-


mediate jeopardy. 
493.1814 Action when deficiencies are at the 


condition level but do not pose imme-
diate jeopardy. 


493.1816 Action when deficiencies are not at 
the condition level. 


493.1820 Ensuring timely correction of defi-
ciencies. 


493.1826 Suspension of part of Medicare pay-
ments. 


493.1828 Suspension of all Medicare pay-
ments. 


493.1832 Directed plan of correction and di-
rected portion of a plan of correction. 


493.1834 Civil money penalty. 
493.1836 State onsite monitoring. 
493.1838 Training and technical assistance 


for unsuccessful participation in pro-
ficiency testing. 


493.1840 Suspension, limitation, or revoca-
tion of any type of CLIA certificate. 


493.1842 Cancellation of Medicare approval. 
493.1844 Appeals procedures. 
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493.1846 Civil action. 
493.1850 Laboratory registry. 


Subpart S [Reserved] 


Subpart T—Consultations 


493.2001 Establishment and function of the 
Clinical Laboratory Improvement Advi-
sory Committee. 


AUTHORITY: 42 U.S.C. 263a, 1302, 1395x(e), 
the sentence following 1395x(s)(11) through 
1395x(s)(16)). 


SOURCE: 55 FR 9576, Mar. 14, 1990, unless 
otherwise noted. 


Subpart A—General Provisions 


SOURCE: 57 FR 7139, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.1 Basis and scope. 
This part sets forth the conditions 


that all laboratories must meet to be 
certified to perform testing on human 
specimens under the Clinical Labora-
tory Improvement Amendments of 1988 
(CLIA). It implements sections 1861(e) 
and (j), the sentence following section 
1861(s)(13), and 1902(a)(9) of the Social 
Security Act, and section 353 of the 
Public Health Service Act, as amended 
by section 2 of the Taking Essential 
Steps for Testing Act of 2012. This part 
applies to all laboratories as defined 
under ‘‘laboratory’’ in § 493.2 of this 
part. This part also applies to labora-
tories seeking payment under the 
Medicare and Medicaid programs. The 
requirements are the same for Medi-
care approval as for CLIA certification. 


[57 FR 7139, Feb. 28, 1992, as amended at 79 
FR 25480, May 2, 2014] 


§ 493.2 Definitions. 
As used in this part, unless the con-


text indicates otherwise— 
Accredited institution means a school 


or program which— 
(a) Admits as regular student only 


persons having a certificate of gradua-
tion from a school providing secondary 
education, or the recognized equivalent 
of such certificate; 


(b) Is legally authorized within the 
State to provide a program of edu-
cation beyond secondary education; 


(c) Provides an educational program 
for which it awards a bachelor’s degree 


or provides not less than a 2-year pro-
gram which is acceptable toward such 
a degree, or provides an educational 
program for which it awards a master’s 
or doctoral degree; 


(d) Is accredited by a nationally rec-
ognized accrediting agency or associa-
tion. 


This definition includes any foreign 
institution of higher education that 
HHS or its designee determines meets 
substantially equivalent requirements. 


Accredited laboratory means a labora-
tory that has voluntarily applied for 
and been accredited by a private, non-
profit accreditation organization ap-
proved by CMS in accordance with this 
part; 


Adverse action means the imposition 
of a principal or alternative sanction 
by CMS. 


ALJ stands for Administrative Law 
Judge. 


Alternative sanctions means sanctions 
that may be imposed in lieu of or in ad-
dition to principal sanctions. The term 
is synonymous with ‘‘intermediate 
sanctions’’ as used in section 1846 of 
the Act. 


Analyte means a substance or con-
stituent for which the laboratory con-
ducts testing. 


Approved accreditation organization for 
laboratories means a private, nonprofit 
accreditation organization that has 
formally applied for and received 
CMS’s approval based on the organiza-
tion’s compliance with this part. 


Approved State laboratory program 
means a licensure or other regulatory 
program for laboratories in a State, 
the requirements of which are imposed 
under State law, and the State labora-
tory program has received CMS ap-
proval based on the State’s compliance 
with this part. 


Authorized person means an indi-
vidual authorized under State law to 
order tests or receive test results, or 
both. 


Calibration means a process of testing 
and adjusting an instrument or test 
system to establish a correlation be-
tween the measurement response and 
the concentration or amount of the 
substance that is being measured by 
the test procedure. 
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Calibration verification means the as-
saying of materials of known con-
centration in the same manner as pa-
tient samples to substantiate the in-
strument or test system’s calibration 
throughout the reportable range for pa-
tient test results. 


Challenge means, for quantitative 
tests, an assessment of the amount of 
substance or analyte present or meas-
ured in a sample. For qualitative tests, 
a challenge means the determination 
of the presence or the absence of an 
analyte, organism, or substance in a 
sample. 


CLIA means the Clinical Laboratory 
Improvement Amendments of 1988. 


CLIA certificate means any of the fol-
lowing types of certificates issued by 
CMS or its agent: 


(1) Certificate of compliance means a 
certificate issued to a laboratory after 
an inspection that finds the laboratory 
to be in compliance with all applicable 
condition level requirements, or re-
issued before the expiration date, pend-
ing an appeal, in accordance with 
§ 493.49, when an inspection has found 
the laboratory to be out of compliance 
with one or more condition level re-
quirements. 


(2) Certificate for provider-performed 
microscopy (PPM) procedures means a 
certificate issued or reissued before the 
expiration date, pending an appeal, in 
accordance with § 493.47, to a labora-
tory in which a physician, midlevel 
practitioner or dentist performs no 
tests other than PPM procedures and, 
if desired, waived tests listed in 
§ 493.15(c). 


(3) Certificate of accreditation means a 
certificate issued on the basis of the 
laboratory’s accreditation by an ac-
creditation organization approved by 
CMS (indicating that the laboratory is 
deemed to meet applicable CLIA re-
quirements) or reissued before the ex-
piration date, pending an appeal, in ac-
cordance with § 493.61, when a valida-
tion or complaint survey has found the 
laboratory to be noncompliant with 
one or more CLIA conditions. 


(4) Certificate of registration or registra-
tion certificate means a certificate 
issued or reissued before the expiration 
date, pending an appeal, in accordance 
with § 493.45, that enables the entity to 
conduct moderate or high complexity 


laboratory testing or both until the en-
tity is determined to be in compliance 
through a survey by CMS or its agent; 
or in accordance with § 493.57 to an en-
tity that is accredited by an approved 
accreditation organization. 


(5) Certificate of waiver means a cer-
tificate issued or reissued before the 
expiration date, pending an appeal, in 
accordance with § 493.37, to a labora-
tory to perform only the waived tests 
listed at § 493.15(c). 


CLIA-exempt laboratory means a lab-
oratory that has been licensed or ap-
proved by a State where CMS has de-
termined that the State has enacted 
laws relating to laboratory require-
ments that are equal to or more strin-
gent than CLIA requirements and the 
State licensure program has been ap-
proved by CMS in accordance with sub-
part E of this part. 


Condition level deficiency means non-
compliance with one or more condition 
level requirements. 


Condition level requirements means 
any of the requirements identified as 
‘‘conditions’’ in § 493.41 and subparts G 
through Q of this part. 


Confirmatory testing means testing 
performed by a second analytical pro-
cedure that could be used to substan-
tiate or bring into question the result 
of an initial laboratory test. 


Credible allegation of compliance 
means a statement or documentation 
that— 


(1) Is made by a representative of a 
laboratory that has a history of having 
maintained a commitment to compli-
ance and of taking corrective action 
when required; 


(2) Is realistic in terms of its being 
possible to accomplish the required 
corrective action between the date of 
the exit conference and the date of the 
allegation; and 


(3) Indicates that the problem has 
been resolved. 


Dentist means a doctor of dental med-
icine or doctor of dental surgery li-
censed by the State to practice den-
tistry within the State in which the 
laboratory is located. 


Distributive testing means laboratory 
testing performed on the same speci-
men, or an aliquot of it, that requires 
sharing it between two or more labora-
tories to obtain all data required to 
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complete an interpretation or calcula-
tion necessary to provide a final re-
portable result for the originally or-
dered test. When such testing occurs at 
multiple locations with different CLIA 
certificates, it is considered distribu-
tive testing. 


Equivalency means that an accredita-
tion organization’s or a State labora-
tory program’s requirements, taken as 
a whole, are equal to or more stringent 
than the CLIA requirements estab-
lished by CMS, taken as whole. It is ac-
ceptable for an accreditation organiza-
tion’s or State laboratory program’s 
requirements to be organized dif-
ferently or otherwise vary from the 
CLIA requirements, as long as (1) all of 
the requirements taken as a whole 
would provide at least the same protec-
tion as the CLIA requirements taken 
as a whole; and (2) a finding of non-
compliance with respect to CLIA re-
quirements taken as a whole would be 
matched by a finding of noncompliance 
with the accreditation or State re-
quirements taken as a whole. 


CMS agent means an entity with 
which CMS arranges to inspect labora-
tories and assess laboratory activities 
against CLIA requirements and may be 
a State survey agency, a private, non-
profit organization other than an ap-
proved accreditation organization, a 
component of HHS, or any other gov-
ernmental component CMS approves 
for this purpose. In those instances 
where all of the laboratories in a State 
are exempt from CLIA requirements, 
based on the approval of a State’s ex-
emption request, the State survey 
agency is not the CMS agent. 


FDA-cleared or approved test system 
means a test system cleared or ap-
proved by the FDA through the pre-
market notification (510(k)) or pre-
market approval (PMA) process for in- 
vitro diagnostic use. Unless otherwise 
stated, this includes test systems ex-
empt from FDA premarket clearance 
or approval. 


HHS means the Department of Health 
and Human Services, or its designee. 


Immediate jeopardy means a situation 
in which immediate corrective action 
is necessary because the laboratory’s 
noncompliance with one or more condi-
tion level requirements has already 
caused, is causing, or is likely to cause, 


at any time, serious injury or harm, or 
death, to individuals served by the lab-
oratory or to the health or safety of 
the general public. This term is syn-
onymous with imminent and serious 
risk to human health and significant 
hazard to the public health. 


Intentional violation means knowing 
and willful noncompliance with any 
CLIA condition. 


Kit means all components of a test 
that are packaged together. 


Laboratory means a facility for the 
biological, microbiological, serological, 
chemical, immunohematological, 
hematological, biophysical, 
cytological, pathological, or other ex-
amination of materials derived from 
the human body for the purpose of pro-
viding information for the diagnosis, 
prevention, or treatment of any disease 
or impairment of, or the assessment of 
the health of, human beings. These ex-
aminations also include procedures to 
determine, measure, or otherwise de-
scribe the presence or absence of var-
ious substances or organisms in the 
body. Facilities only collecting or pre-
paring specimens (or both) or only 
serving as a mailing service and not 
performing testing are not considered 
laboratories. 


Midlevel practitioner means a nurse 
midwife, nurse practitioner, or physi-
cian assistant, licensed by the State 
within which the individual practices, 
if such licensing is required in the 
State in which the laboratory is lo-
cated. 


Nonwaived test means any test sys-
tem, assay, or examination that has 
not been found to meet the statutory 
criteria specified at section 353(d)(3) of 
the Public Health Service Act. 


Operator means the individual or 
group of individuals who oversee all 
facets of the operation of a laboratory 
and who bear primary responsibility 
for the safety and reliability of the re-
sults of all specimen testing performed 
in that laboratory. The term includes— 


(1) A director of the laboratory if he 
or she meets the stated criteria; and 


(2) The members of the board of di-
rectors and the officers of a laboratory 
that is a small corporation under sub-
chapter S of the Internal Revenue 
Code. 
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Owner means any person who owns 
any interest in a laboratory except for 
an interest in a laboratory whose stock 
and/or securities are publicly traded. 
(That is e.g., the purchase of shares of 
stock or securities on the New York 
Stock Exchange in a corporation own-
ing a laboratory would not make a per-
son an owner for the purpose of this 
regulation.) 


Party means a laboratory affected by 
any of the enforcement procedures set 
forth in this subpart, by CMS or the 
OIG, as appropriate. 


Performance characteristic means a 
property of a test that is used to de-
scribe its quality, e.g., accuracy, preci-
sion, analytical sensitivity, analytical 
specificity, reportable range, reference 
range, etc. 


Performance specification means a 
value or range of values for a perform-
ance characteristic, established or 
verified by the laboratory, that is used 
to describe the quality of patient test 
results. 


Physician means an individual with a 
doctor of medicine, doctor of osteop-
athy, or doctor of podiatric medicine 
degree who is licensed by the State to 
practice medicine, osteopathy, or po-
diatry within the State in which the 
laboratory is located. 


Principal sanction means the suspen-
sion, limitation, or revocation of any 
type of CLIA certificate or the can-
cellation of the laboratory’s approval 
to receive Medicare payment for its 
services. 


Prospective laboratory means a labora-
tory that is operating under a registra-
tion certificate or is seeking any of the 
three other types of CLIA certificates. 


Rate of disparity means the percent-
age of sample validation inspections 
for a specific accreditation organiza-
tion or State where CMS, the State 
survey agency or other CMS agent 
finds noncompliance with one or more 
condition level requirements but no 
comparable deficiencies were cited by 
the accreditation organization or the 
State, and it is reasonable to conclude 
that the deficiencies were present at 
the time of the most recent accredita-
tion organization or State licensure in-
spection. 


Example: Assume the State survey agency, 
CMS or other CMS agent performs 200 sam-


ple validation inspections for laboratories 
accredited by a single accreditation organi-
zation or licensed in an exempt State during 
a validation review period and finds that 60 
of the 200 laboratories had one or more con-
dition level requirements out of compliance. 
CMS reviews the validation and accredita-
tion organization’s or State’s inspections of 
the validated laboratories and determines 
that the State or accreditation organization 
found comparable deficiencies in 22 of the 60 
laboratories and it is reasonable to conclude 
that deficiencies were present in the remain-
ing 38 laboratories at the time of the accredi-
tation organization’s or State’s inspection. 
Thirty-eight divided by 200 equals a 19 per-
cent rate of disparity. 


Referee laboratory means a laboratory 
currently in compliance with applica-
ble CLIA requirements, that has had a 
record of satisfactory proficiency test-
ing performance for all testing events 
for at least one year for a specific test, 
analyte, subspecialty, or specialty and 
has been designated by an HHS ap-
proved proficiency testing program as 
a referee laboratory for analyzing pro-
ficiency testing specimens for the pur-
pose of determining the correct re-
sponse for the specimens in a testing 
event for that specific test, analyte, 
subspecialty, or specialty. 


Reference range means the range of 
test values expected for a designated 
population of individuals, e.g., 95 per-
cent of individuals that are presumed 
to be healthy (or normal). 


Reflex testing means confirmatory or 
additional laboratory testing that is 
automatically requested by a labora-
tory under its standard operating pro-
cedures for patient specimens when the 
laboratory’s findings indicate test re-
sults that are abnormal, are outside a 
predetermined range, or meet other 
pre-established criteria for additional 
testing. 


Repeat proficiency testing referral 
means a second instance in which a 
proficiency testing sample, or a portion 
of a sample, is referred, for any reason, 
to another laboratory for analysis 
prior to the laboratory’s proficiency 
testing program event cut-off date 
within the period of time encompassing 
the two prior survey cycles (including 
initial certification, recertification, or 
the equivalent for laboratories sur-
veyed by an approved accreditation or-
ganization). 
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Reportable range means the span of 
test result values over which the lab-
oratory can establish or verify the ac-
curacy of the instrument or test sys-
tem measurement response. 


Sample in proficiency testing means 
the material contained in a vial, on a 
slide, or other unit that contains mate-
rial to be tested by proficiency testing 
program participants. When possible, 
samples are of human origin. 


State includes, for purposes of this 
part, each of the 50 States, the District 
of Columbia, the Commonwealth of 
Puerto Rico, the Virgin Islands and a 
political subdivision of a State where 
the State, acting pursuant to State 
law, has expressly delegated powers to 
the political subdivision sufficient to 
authorize the political subdivision to 
act for the State in enforcing require-
ments equal to or more stringent than 
CLIA requirements. 


State licensure means the issuance of 
a license to, or the approval of, a lab-
oratory by a State laboratory program 
as meeting standards for licensing or 
approval established under State law. 


State licensure program means a State 
laboratory licensure or approval pro-
gram. 


State survey agency means the State 
health agency or other appropriate 
State or local agency that has an 
agreement under section 1864 of the So-
cial Security Act and is used by CMS 
to perform surveys and inspections. 


Substantial allegation of noncompliance 
means a complaint from any of a vari-
ety of sources (including complaints 
submitted in person, by telephone, 
through written correspondence, or in 
newspaper or magazine articles) that, 
if substantiated, would have an impact 
on the health and safety of the general 
public or of individuals served by a lab-
oratory and raises doubts as to a lab-
oratory’s compliance with any condi-
tion level requirement. 


Target value for quantitative tests 
means either the mean of all partici-
pant responses after removal of 
outliers (those responses greater than 3 
standard deviations from the original 
mean) or the mean established by de-
finitive or reference methods accept-
able for use in the National Reference 
System for the Clinical Laboratory 
(NRSCL) by the National Committee 


for the Clinical Laboratory Standards 
(NCCLS). In instances where definitive 
or reference methods are not available 
or a specific method’s results dem-
onstrate bias that is not observed with 
actual patient specimens, as deter-
mined by a defensible scientific pro-
tocol, a comparative method or a 
method group (‘‘peer’’ group) may be 
used. If the method group is less than 
10 participants, ‘‘target value’’ means 
the overall mean after outlier removal 
(as defined above) unless acceptable 
scientific reasons are available to indi-
cate that such an evaluation is not ap-
propriate. 


Test system means the instructions 
and all of the instrumentation, equip-
ment, reagents, and supplies needed to 
perform an assay or examination and 
generate test results. 


Unsatisfactory proficiency testing per-
formance means failure to attain the 
minimum satisfactory score for an 
analyte, test, subspecialty, or specialty 
for a testing event. 


Unsuccessful participation in pro-
ficiency testing means any of the fol-
lowing: 


(1) Unsatisfactory performance for 
the same analyte in two consecutive or 
two out of three testing events. 


(2) Repeated unsatisfactory overall 
testing event scores for two consecu-
tive or two out of three testing events 
for the same specialty or subspecialty. 


(3) An unsatisfactory testing event 
score for those subspecialties not grad-
ed by analyte (that is, bacteriology, 
mycobacteriology, virology, 
parasitology, mycology, blood compat-
ibility, immunohematology, or syphilis 
serology) for the same subspecialty for 
two consecutive or two out of three 
testing events. 


(4) Failure of a laboratory performing 
gynecologic cytology to meet the 
standard at § 493.855. 


Unsuccessful proficiency testing per-
formance means a failure to attain the 
minimum satisfactory score for an 
analyte, test, subspecialty, or specialty 
for two consecutive or two of three 
consecutive testing events. 


Validation review period means the 
one year time period during which CMS 
conducts validation inspections and 
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evaluates the results of the most re-
cent surveys performed by an accredi-
tation organization or State laboratory 
program. 


Waived test means a test system, 
assay, or examination that HHS has 
determined meets the CLIA statutory 
criteria as specified for waiver under 
section 353(d)(3) of the Public Health 
Service Act. 


[57 FR 7139, Feb. 28, 1992, as amended at 57 
FR 7236, Feb. 28, 1992; 57 FR 34013, July 31, 
1992; 57 FR 35761, Aug. 11, 1992; 58 FR 5220, 
Jan. 19, 1993; 58 FR 48323, Sept. 15, 1993; 60 FR 
20043, Apr. 24, 1995; 63 FR 26732, May 14, 1998; 
68 FR 3702, Jan. 24, 2003; 68 FR 50723, Aug. 22, 
2003; 79 FR 25480, May 2, 2014; 79 FR 27157, 
May 12, 2014; 85 FR 54873, Sept. 2, 2020] 


§ 493.3 Applicability. 


(a) Basic rule. Except as specified in 
paragraph (b) of this section, a labora-
tory will be cited as out of compliance 
with section 353 of the Public Health 
Service Act unless it— 


(1) Has a current, unrevoked or un-
suspended certificate of waiver, reg-
istration certificate, certificate of 
compliance, certificate for PPM proce-
dures, or certificate of accreditation 
issued by HHS applicable to the cat-
egory of examinations or procedures 
performed by the laboratory; or 


(2) Is CLIA-exempt. 
(b) Exception. These rules do not 


apply to components or functions of— 
(1) Any facility or component of a fa-


cility that only performs testing for fo-
rensic purposes; 


(2) Research laboratories that test 
human specimens but do not report pa-
tient specific results for the diagnosis, 
prevention or treatment of any disease 
or impairment of, or the assessment of 
the health of individual patients; or 


(3) Laboratories certified by the Sub-
stance Abuse and Mental Health Serv-
ices Administration (SAMHSA), in 
which drug testing is performed which 
meets SAMHSA guidelines and regula-
tions. However, all other testing con-
ducted by a SAMHSA-certified labora-
tory is subject to this rule. 


(c) Federal laboratories. Laboratories 
under the jurisdiction of an agency of 
the Federal Government are subject to 
the rules of this part, except that the 


Secretary may modify the application 
of such requirements as appropriate. 


[57 FR 7139, Feb. 28, 1992, as amended at 58 
FR 5221, Jan. 19, 1993; 60 FR 20043, Apr. 24, 
1995; 68 FR 3702, Jan. 24, 2003] 


§ 493.5 Categories of tests by com-
plexity. 


(a) Laboratory tests are categorized 
as one of the following: 


(1) Waived tests. 
(2) Tests of moderate complexity, in-


cluding the subcategory of PPM proce-
dures. 


(3) Tests of high complexity. 
(b) A laboratory may perform only 


waived tests, only tests of moderate 
complexity, only PPM procedures, only 
tests of high complexity or any com-
bination of these tests. 


(c) Each laboratory must be either 
CLIA-exempt or possess one of the fol-
lowing CLIA certificates, as defined in 
§ 493.2: 


(1) Certificate of registration or reg-
istration certificate. 


(2) Certificate of waiver. 
(3) Certificate for PPM procedures. 
(4) Certificate of compliance. 
(5) Certificate of accreditation. 


[60 FR 20043, Apr. 24, 1995] 


§ 493.15 Laboratories performing 
waived tests. 


(a) Requirement. Tests for certificate 
of waiver must meet the descriptive 
criteria specified in paragraph (b) of 
this section. 


(b) Criteria. Test systems are simple 
laboratory examinations and proce-
dures which— 


(1) Are cleared by FDA for home use; 
(2) Employ methodologies that are so 


simple and accurate as to render the 
likelihood of erroneous results neg-
ligible; or 


(3) Pose no reasonable risk of harm 
to the patient if the test is performed 
incorrectly. 


(c) Certificate of waiver tests. A labora-
tory may qualify for a certificate of 
waiver under section 353 of the PHS 
Act if it restricts the tests that it per-
forms to one or more of the following 
tests or examinations (or additional 
tests added to this list as provided 
under paragraph (d) of this section) and 
no others: 
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(1) Dipstick or Tablet Reagent Uri-
nalysis (non-automated) for the fol-
lowing: 


(i) Bilirubin; 
(ii) Glucose; 
(iii) Hemoglobin; 
(iv) Ketone; 
(v) Leukocytes; 
(vi) Nitrite; 
(vii) pH; 
(viii) Protein; 
(ix) Specific gravity; and 
(x) Urobilinogen. 
(2) Fecal occult blood-non-auto-


mated; 
(3) Ovulation tests—visual color com-


parison tests for human luteinizing 
hormone; 


(4) Urine pregnancy tests—visual 
color comparison tests; 


(5) Erythrocyte sedimentation rate— 
non-automated; 


(6) Hemoglobin—copper sulfate—non- 
automated; 


(7) Blood glucose by glucose moni-
toring devices cleared by the FDA spe-
cifically for home use; 


(8) Spun microhematocrit; and 
(9) Hemoglobin by single analyte in-


struments with self-contained or com-
ponent features to perform specimen/ 
reagent interaction, providing direct 
measurement and readout. 


(d) Revisions to criteria for test cat-
egorization and the list of waived tests. 
HHS will determine whether a labora-
tory test meets the criteria listed 
under paragraph (b) of this section for 
a waived test. Revisions to the list of 
waived tests approved by HHS will be 
published in the FEDERAL REGISTER in 
a notice with opportunity for com-
ment. 


(e) Laboratories eligible for a certifi-
cate of waiver must— 


(1) Follow manufacturers’ instruc-
tions for performing the test; and 


(2) Meet the requirements in subpart 
B, Certificate of Waiver, of this part. 


[57 FR 7139, Feb. 28, 1992, as amended at 58 
FR 5221, Jan. 19, 1993; 82 FR 48773, Oct. 20, 
2017] 


§ 493.17 Test categorization. 
(a) Categorization by criteria. Notices 


will be published in the FEDERAL REG-
ISTER which list each specific test sys-
tem, assay, and examination cat-
egorized by complexity. Using the 


seven criteria specified in this para-
graph for categorizing tests of mod-
erate or high complexity, each specific 
laboratory test system, assay, and ex-
amination will be graded for level of 
complexity by assigning scores of 1, 2, 
or 3 within each criteria. The score of 
‘‘1’’ indicates the lowest level of com-
plexity, and the score of ‘‘3’’ indicates 
the highest level. These scores will be 
totaled. Test systems, assays or exami-
nations receiving scores of 12 or less 
will be categorized as moderate com-
plexity, while those receiving scores 
above 12 will be categorized as high 
complexity. 


NOTE: A score of ‘‘2’’ will be assigned to a 
criteria heading when the characteristics for 
a particular test are intermediate between 
the descriptions listed for scores of ‘‘1’’ and 
‘‘3.’’ 


(1) Knowledge—(i) Score 1. (A) Mini-
mal scientific and technical knowledge 
is required to perform the test; and 


(B) Knowledge required to perform 
the test may be obtained through on- 
the-job instruction. 


(ii) Score 3. Specialized scientific and 
technical knowledge is essential to per-
form preanalytic, analytic or 
postanalytic phases of the testing. 


(2) Training and experience—(i) Score 1. 
(A) Minimal training is required for 
preanalytic, analytic and postanalytic 
phases of the testing process; and 


(B) Limited experience is required to 
perform the test. 


(ii) Score 3. (A) Specialized training is 
essential to perform the preanalytic, 
analytic or postanalytic testing proc-
ess; or 


(B) Substantial experience may be 
necessary for analytic test perform-
ance. 


(3) Reagents and materials prepara-
tion—(i) Score 1. (A) Reagents and ma-
terials are generally stable and reli-
able; and 


(B) Reagents and materials are pre-
packaged, or premeasured, or require 
no special handling, precautions or 
storage conditions. 


(ii) Score 3. (A) Reagents and mate-
rials may be labile and may require 
special handling to assure reliability; 
or 


(B) Reagents and materials prepara-
tion may include manual steps such as 
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gravimetric or volumetric measure-
ments. 


(4) Characteristics of operational steps— 
(i) Score 1. Operational steps are either 
automatically executed (such as 
pipetting, temperature monitoring, or 
timing of steps), or are easily con-
trolled. 


(ii) Score 3. Operational steps in the 
testing process require close moni-
toring or control, and may require spe-
cial specimen preparation, precise tem-
perature control or timing of proce-
dural steps, accurate pipetting, or ex-
tensive calculations. 


(5) Calibration, quality control, and 
proficiency testing materials—(i) Score 1. 
(A) Calibration materials are stable 
and readily available; 


(B) Quality control materials are sta-
ble and readily available; and 


(C) External proficiency testing ma-
terials, when available, are stable. 


(ii) Score 3. (A) Calibration materials, 
if available, may be labile; 


(B) Quality control materials may be 
labile, or not available; or 


(C) External proficiency testing ma-
terials, if available, may be labile. 


(6) Test system troubleshooting and 
equipment maintenance—(i) Score 1. (A) 
Test system troubleshooting is auto-
matic or self-correcting, or clearly de-
scribed or requires minimal judgment; 
and 


(B) Equipment maintenance is pro-
vided by the manufacturer, is seldom 
needed, or can easily be performed. 


(ii) Score 3. (A) Troubleshooting is 
not automatic and requires decision- 
making and direct intervention to re-
solve most problems; or 


(B) Maintenance requires special 
knowledge, skills, and abilities. 


(7) Interpretation and judgment—(i) 
Score 1. (A) Minimal interpretation and 
judgment are required to perform 
preanalytic, analytic and postanalytic 
processes; and 


(B) Resolution of problems requires 
limited independent interpretation and 
judgment; and 


(ii) Score 3. (A) Extensive independent 
interpretation and judgment are re-
quired to perform the preanalytic, ana-
lytic or postanalytic processes; and 


(B) Resolution of problems requires 
extensive interpretation and judgment. 


(b) Revisions to the criteria for cat-
egorization. The Clinical Laboratory 
Improvement Advisory Committee, as 
defined in subpart T of this part, will 
conduct reviews upon request of HHS 
and recommend to HHS revisions to 
the criteria for categorization of tests. 


(c) Process for device/test categorization 
utilizing the scoring system under 
§ 493.17(a). (1)(i) For new commercial 
test systems, assays, or examinations, 
the manufacturer, as part of its 510(k) 
and PMA application to FDA, will sub-
mit supporting data for device/test cat-
egorization. FDA will determine the 
complexity category, notify the manu-
facturers directly, and will simulta-
neously inform both CMS and CDC of 
the device/test category. FDA will con-
sult with CDC concerning test cat-
egorization in the following three situ-
ations: 


(A) When categorizing previously 
uncategorized new technology; 


(B) When FDA determines it to be 
necessary in cases involving a request 
for a change in categorization; and 


(C) If a manufacturer requests review 
of a categorization decision by FDA in 
accordance with 21 CFR 10.75. 


(ii) Test categorization will be effec-
tive as of the notification to the appli-
cant. 


(2) For test systems, assays, or ex-
aminations not commercially avail-
able, a laboratory or professional group 
may submit a written request for cat-
egorization to PHS. These requests will 
be forwarded to CDC for evaluation; 
CDC will determine complexity cat-
egory and notify the applicant, CMS, 
and FDA of the categorization deci-
sion. In the case of request for a change 
of category or for previously 
uncategorized new technology, PHS 
will receive the request application and 
forward it to CDC for categorization. 


(3) A request for recategorization will 
be accepted for review if it is based on 
new information not previously sub-
mitted in a request for categorization 
or recategorization by the same appli-
cant and will not be considered more 
frequently than once per year. 


(4) If a laboratory test system, assay 
or examination does not appear on the 
lists of tests in the FEDERAL REGISTER 
notices, it is considered to be a test of 
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high complexity until PHS, upon re-
quest, reviews the matter and notifies 
the applicant of its decision. Test cat-
egorization is effective as of the notifi-
cation to the applicant. 


(5) PHS will publish revisions peri-
odically to the list of moderate and 
high complexity tests in the FEDERAL 
REGISTER in a notice with opportunity 
for comment. 


[57 FR 7139, Feb. 28, 1992, as amended at 58 
FR 5222, Jan. 19, 1993] 


§ 493.19 Provider-performed micros-
copy (PPM) procedures. 


(a) Requirement. To be categorized as 
a PPM procedure, the procedure must 
meet the criteria specified in para-
graph (b) of this section. 


(b) Criteria. Procedures must meet 
the following specifications: 


(1) The examination must be person-
ally performed by one of the following 
practitioners: 


(i) A physician during the patient’s 
visit on a specimen obtained from his 
or her own patient or from a patient of 
a group medical practice of which the 
physician is a member or an employee. 


(ii) A midlevel practitioner, under 
the supervision of a physician or in 
independent practice only if authorized 
by the State, during the patient’s visit 
on a specimen obtained from his or her 
own patient or from a patient of a clin-
ic, group medical practice, or other 
health care provider of which the mid-
level practitioner is a member or an 
employee. 


(iii) A dentist during the patient’s 
visit on a specimen obtained from his 
or her own patient or from a patient of 
a group dental practice of which the 
dentist is a member or an employee. 


(2) The procedure must be cat-
egorized as moderately complex. 


(3) The primary instrument for per-
forming the test is the microscope, 
limited to bright-field or phase-con-
trast microscopy. 


(4) The specimen is labile or delay in 
performing the test could compromise 
the accuracy of the test result. 


(5) Control materials are not avail-
able to monitor the entire testing proc-
ess. 


(6) Limited specimen handling or 
processing is required. 


(c) Provider-performed microscopy 
(PPM) examinations. A laboratory may 
qualify to perform tests under this sec-
tion if it restricts PPM examinations 
to one or more of the following proce-
dures (or additional procedures added 
to this list as provided under paragraph 
(d) of this section), waived tests and no 
others: 


(1) All direct wet mount preparations 
for the presence or absence of bacteria, 
fungi, parasites, and human cellular 
elements. 


(2) All potassium hydroxide (KOH) 
preparations. 


(3) Pinworm examinations. 
(4) Fern tests. 
(5) Post-coital direct, qualitative ex-


aminations of vaginal or cervical mu-
cous. 


(6) Urine sediment examinations. 
(7) Nasal smears for granulocytes. 
(8) Fecal leukocyte examinations. 
(9) Qualitative semen analysis (lim-


ited to the presence or absence of 
sperm and detection of motility). 


(d) Revisions to criteria and the list of 
PPM procedures. (1) The CLIAC con-
ducts reviews upon HHS’ request and 
recommends to HHS revisions to the 
criteria for categorization of proce-
dures. 


(2) HHS determines whether a labora-
tory procedure meets the criteria listed 
under paragraph (b) of this section for 
a PPM procedure. Revisions to the list 
of PPM procedures proposed by HHS 
are published in the FEDERAL REGISTER 
as a notice with an opportunity for 
public comment. 


(e) Laboratory requirements. Labora-
tories eligible to perform PPM exami-
nations must— 


(1) Meet the applicable requirements 
in subpart C or subpart D, and subparts 
F, H, J, K, and M of this part. 


(2) Be subject to inspection as speci-
fied under subpart Q of this part. 


[60 FR 20044, Apr. 24, 1995; 68 FR 50723, Aug. 
22, 2003] 


§ 493.20 Laboratories performing tests 
of moderate complexity. 


(a) A laboratory may qualify for a 
certificate to perform tests of mod-
erate complexity provided that it re-
stricts its test performance to waived 
tests or examinations and one or more 
tests or examinations meeting criteria 
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for tests of moderate complexity in-
cluding the subcategory of PPM proce-
dures. 


(b) A laboratory that performs tests 
or examinations of moderate com-
plexity must meet the applicable re-
quirements in subpart C or subpart D, 
and subparts F, H, J, K, M, and Q of 
this part. Under a registration certifi-
cate or certificate of compliance, lab-
oratories also performing PPM proce-
dures must meet the inspection re-
quirements at §§ 493.1773 and 493.1777. 


(c) If the laboratory also performs 
waived tests, compliance with subparts 
H, J, K, and M of this part is not appli-
cable to the waived tests. However, the 
laboratory must comply with the re-
quirements in §§ 493.15(e), 493.1773, and 
493.1775. 


[60 FR 20044, Apr. 24, 1995, as amended at 68 
FR 3702, Jan. 24, 2003; 68 FR 50723, Aug. 22, 
2003] 


§ 493.25 Laboratories performing tests 
of high complexity. 


(a) A laboratory must obtain a cer-
tificate for tests of high complexity if 
it performs one or more tests that 
meet the criteria for tests of high com-
plexity as specified in § 493.17(a). 


(b) A laboratory performing one or 
more tests of high complexity must 
meet the applicable requirements of 
subpart C or subpart D, and subparts F, 
H, J, K, M, and Q of this part. 


(c) If the laboratory also performs 
tests of moderate complexity, the ap-
plicable requirements of subparts H, J, 
K, M, and Q of this part must be met. 
Under a registration certificate or cer-
tificate of compliance, PPM procedures 
must meet the inspection requirements 
at §§ 493.1773 and 493.1777. 


(d) If the laboratory also performs 
waived tests, the requirements of sub-
parts H, J, K, and M are not applicable 
to the waived tests. However, the lab-
oratory must comply with the require-
ments in §§ 493.15(e), 493.1773, and 
493.1775. 


[57 FR 7139, Feb. 28, 1992, as amended at 60 
FR 20044, Apr. 24, 1995; 68 FR 3702, Jan. 24, 
2003; 68 FR 50723, Aug. 22, 2003] 


Subpart B—Certificate of Waiver 


SOURCE: 57 FR 7142, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.35 Application for a certificate of 
waiver. 


(a) Filing of application. Except as 
specified in paragraph (b) of this sec-
tion, a laboratory performing only one 
or more waived tests listed in § 493.15 
must file a separate application for 
each laboratory location. 


(b) Exceptions. (1) Laboratories that 
are not at a fixed location, that is, lab-
oratories that move from testing site 
to testing site, such as mobile units 
providing laboratory testing, health 
screening fairs, or other temporary 
testing locations may be covered under 
the certificate of the designated pri-
mary site or home base, using its ad-
dress. 


(2) Not-for-profit or Federal, State, 
or local government laboratories that 
engage in limited (not more than a 
combination of 15 moderately complex 
or waived tests per certificate) public 
health testing may file a single appli-
cation. 


(3) Laboratories within a hospital 
that are located at contiguous build-
ings on the same campus and under 
common direction may file a single ap-
plication or multiple applications for 
the laboratory sites within the same 
physical location or street address. 


(c) Application format and contents. 
The application must— 


(1) Be made to HHS or its designee on 
a form or forms prescribed by HHS; 


(2) Be signed by an owner, or by an 
authorized representative of the lab-
oratory who attests that the labora-
tory will be operated in accordance 
with requirements established by the 
Secretary under section 353 of the PHS 
Act; and 


(3) Describe the characteristics of the 
laboratory operation and the examina-
tions and other test procedures per-
formed by the laboratory including— 


(i) The name and the total number of 
test procedures and examinations per-
formed annually (excluding tests the 
laboratory may run for quality control, 
quality assurance or proficiency test-
ing purposes; 
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(ii) The methodologies for each lab-
oratory test procedure or examination 
performed, or both; and 


(iii) The qualifications (educational 
background, training, and experience) 
of the personnel directing and super-
vising the laboratory and performing 
the laboratory examinations and test 
procedures. 


(d) Access requirements. Laboratories 
that perform one or more waived tests 
listed in § 493.15(c) and no other tests 
must meet the following conditions: 


(1) Make records available and sub-
mit reports to HHS as HHS may rea-
sonably require to determine compli-
ance with this section and § 493.15(e); 


(2) Agree to permit announced and 
unannounced inspections by HHS in ac-
cordance with subpart Q of this part 
under the following circumstances: 


(i) When HHS has substantive reason 
to believe that the laboratory is being 
operated in a manner that constitutes 
an imminent and serious risk to human 
health. 


(ii) To evaluate complaints from the 
public. 


(iii) On a random basis to determine 
whether the laboratory is performing 
tests not listed in § 493.15. 


(iv) To collect information regarding 
the appropriateness of waiver of tests 
listed in § 493.15. 


(e) Denial of application. If HHS deter-
mines that the application for a certifi-
cate of waiver is to be denied, HHS 
will— 


(1) Provide the laboratory with a 
written statement of the grounds on 
which the denial is based and an oppor-
tunity for appeal, in accordance with 
the procedures set forth in subpart R of 
this part; 


(2) Notify a laboratory that has its 
application for a certificate of waiver 
denied that it cannot operate as a lab-
oratory under the PHS Act unless the 
denial is overturned at the conclusion 
of the administrative appeals process 
provided by subpart R; and 


(3) Notify the laboratory that it is 
not eligible for payment under the 
Medicare and Medicaid programs. 


[57 FR 7142, Feb. 28, 1992, as amended at 58 
FR 5222, Jan. 19, 1993; 60 FR 20044, Apr. 24, 
1995] 


§ 493.37 Requirements for a certificate 
of waiver. 


(a) HHS will issue a certificate of 
waiver to a laboratory only if the lab-
oratory meets the requirements of 
§ 493.35. 


(b) Laboratories issued a certificate 
of waiver— 


(1) Are subject to the requirements of 
this subpart and § 493.15(e) of subpart A 
of this part; and 


(2) Must permit announced or unan-
nounced inspections by HHS in accord-
ance with subpart Q of this part. 


(c) Laboratories must remit the cer-
tificate of waiver fee specified in sub-
part F of this part. 


(d) In accordance with subpart R of 
this part, HHS will suspend or revoke 
or limit a laboratory’s certificate of 
waiver for failure to comply with the 
requirements of this subpart. In addi-
tion, failure to meet the requirements 
of this subpart will result in suspension 
or denial of payments under Medicare 
and Medicaid in accordance with sub-
part R of this part. 


(e)(1) A certificate of waiver issued 
under this subpart is valid for no more 
than 2 years. In the event of a non- 
compliance determination resulting in 
HHS action to revoke, suspend, or 
limit the laboratory’s certificate of 
waiver, HHS will provide the labora-
tory with a statement of grounds on 
which the determination of non-com-
pliance is based and offer an oppor-
tunity for appeal as provided in sub-
part R of this part. 


(2) If the laboratory requests a hear-
ing within the time specified by HHS, 
it retains its certificate of waiver or re-
issued certificate of waiver until a de-
cision is made by an administrative 
law judge, as specified in subpart R of 
this part, except when HHS finds that 
conditions at the laboratory pose an 
imminent and serious risk to human 
health. 


(3) For laboratories receiving pay-
ment from the Medicare or Medicaid 
program, such payments will be sus-
pended on the effective date specified 
in the notice to the laboratory of a 
non-compliance determination even if 
there has been no appeals decision 
issued. 


(f) A laboratory seeking to renew its 
certificate of waiver must— 
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(1) Complete the renewal application 
prescribed by HHS and return it to 
HHS not less than 9 months nor more 
than 1 year before the expiration of the 
certificate; and 


(2) Meet the requirements of §§ 493.35 
and 493.37. 


(g) A laboratory with a certificate of 
waiver that wishes to perform exami-
nations or tests not listed in the waiv-
er test category must meet the require-
ments set forth in subpart C or subpart 
D of this part, as applicable. 


[57 FR 7142, Feb. 28, 1992, as amended at 58 
FR 5222, Jan. 19, 1993; 60 FR 20045, Apr. 24, 
1995] 


§ 493.39 Notification requirements for 
laboratories issued a certificate of 
waiver. 


Laboratories performing one or more 
tests listed in § 493.15 and no others 
must notify HHS or its designee— 


(a) Before performing and reporting 
results for any test or examination 
that is not specified under § 493.15 for 
which the laboratory does not have the 
appropriate certificate as required in 
subpart C or subpart D of this part, as 
applicable; and 


(b) Within 30 days of any change(s) 
in— 


(1) Ownership; 
(2) Name; 
(3) Location; or 
(4) Director. 


[57 FR 7142, Feb. 28, 1992, as amended at 60 
FR 20045, Apr. 24, 1995] 


§ 493.41 Condition: Reporting of SARS– 
CoV–2 test results. 


During the Public Health Emergency, 
as defined in § 400.200 of this chapter, 
each laboratory that performs a test 
that is intended to detect SARS–CoV–2 
or to diagnose a possible case of 
COVID–19 (hereinafter referred to as a 
‘‘SARS–CoV–2 test’’) must report 
SARS–CoV–2 test results to the Sec-
retary in such form and manner, and at 
such timing and frequency, as the Sec-
retary may prescribe. 


[85 FR 54873, Sept. 2, 2020] 


Subpart C—Registration Certifi-
cate, Certificate for Provider- 
performed Microscopy Proce-
dures, and Certificate of 
Compliance 


SOURCE: 57 FR 7143, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.43 Application for registration 
certificate, certificate for provider- 
performed microscopy (PPM) proce-
dures, and certificate of compli-
ance. 


(a) Filing of application. Except as 
specified in paragraph (b) of this sec-
tion, all laboratories performing non-
waived testing must file a separate ap-
plication for each laboratory location. 


(b) Exceptions. (1) Laboratories that 
are not at a fixed location, that is, lab-
oratories that move from testing site 
to testing site, such as mobile units 
providing laboratory testing, health 
screening fairs, or other temporary 
testing locations may be covered under 
the certificate of the designated pri-
mary site or home base, using its ad-
dress. 


(2) Not-for-profit or Federal, State, 
or local government laboratories that 
engage in limited (not more than a 
combination of 15 moderately complex 
or waived tests per certificate) public 
health testing may file a single appli-
cation. 


(3) Laboratories within a hospital 
that are located at contiguous build-
ings on the same campus and under 
common direction may file a single ap-
plication or multiple applications for 
the laboratory sites within the same 
physical location or street address. 


(c) Application format and contents. 
The application must—(1) Be made to 
HHS or its designee on a form or forms 
prescribed by HHS; 


(2) Be signed by an owner, or by an 
authorized representative of the lab-
oratory who attests that the labora-
tory will be operated in accordance 
with the requirements established by 
the Secretary under section 353 of the 
Public Health Service Act; and 


(3) Describe the characteristics of the 
laboratory operation and the examina-
tions and other test procedures per-
formed by the laboratory including— 
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(i) The name and total number of test 
procedures and examinations per-
formed annually (excluding waived 
tests or tests for quality control, qual-
ity assurance or proficiency testing 
purposes); 


(ii) The methodologies for each lab-
oratory test procedure or examination 
performed, or both; 


(iii) The qualifications (educational 
background, training, and experience) 
of the personnel directing and super-
vising the laboratory and performing 
the examinations and test procedures. 


(d) Access and reporting requirements. 
All laboratories must make records 
available and submit reports to HHS as 
HHS may reasonably require to deter-
mine compliance with this section. 


[57 FR 7143, Feb. 28, 1992, as amended at 58 
FR 5222, Jan. 19, 1993; 58 FR 39155, July 22, 
1993; 60 FR 20045, Apr. 24, 1995; 68 FR 3702, 
Jan. 24, 2003] 


§ 493.45 Requirements for a registra-
tion certificate. 


Laboratories performing only waived 
tests, PPM procedures, or any com-
bination of these tests, are not re-
quired to obtain a registration certifi-
cate. 


(a) A registration certificate is re-
quired—(1) Initially for all laboratories 
performing test procedures of moderate 
complexity (other than the sub-
category of PPM procedures) or high 
complexity, or both; and 


(2) For all laboratories that have 
been issued a certificate of waiver or 
certificate for PPM procedures that in-
tend to perform tests of moderate or 
high complexity, or both, in addition 
to those tests listed in § 493.15(c) or 
specified as PPM procedures. 


(b) HHS will issue a registration cer-
tificate if the laboratory— 


(1) Complies with the requirements of 
§ 493.43; 


(2) Agrees to notify HHS or its des-
ignee within 30 days of any changes in 
ownership, name, location, director or 
technical supervisor (laboratories per-
forming high complexity testing only); 


(3) Agrees to treat proficiency testing 
samples in the same manner as it 
treats patient specimens; and 


(4) Remits the fee for the registration 
certificate, as specified in subpart F of 
this part. 


(c) Prior to the expiration of the reg-
istration certificate, a laboratory 
must— 


(1) Remit the certificate fee specified 
in subpart F of this part; 


(2) Be inspected by HHS as specified 
in subpart Q of this part; and 


(3) Demonstrate compliance with the 
applicable requirements of this subpart 
and subparts H, J, K, M, and Q of this 
part. 


(d) In accordance with subpart R of 
this part, HHS will initiate suspension 
or revocation of a laboratory’s reg-
istration certificate and will deny the 
laboratory’s application for a certifi-
cate of compliance for failure to com-
ply with the requirements set forth in 
this subpart. HHS may also impose cer-
tain alternative sanctions. In addition, 
failure to meet the requirements of 
this subpart will result in suspension of 
payments under Medicare and Medicaid 
as specified in subpart R of this part. 


(e) A registration certificate is— 
(1) Valid for a period of no more than 


two years or until such time as an in-
spection to determine program compli-
ance can be conducted, whichever is 
shorter; and 


(2) Not renewable; however, the reg-
istration certificate may be reissued if 
compliance has not been determined by 
HHS prior to the expiration date of the 
registration certificate. 


(f) In the event of a noncompliance 
determination resulting in an HHS de-
nial of a laboratory’s certificate of 
compliance application, HHS will pro-
vide the laboratory with a statement of 
grounds on which the noncompliance 
determination is based and offer an op-
portunity for appeal as provided in sub-
part R. 


(g) If the laboratory requests a hear-
ing within the time specified by HHS, 
it retains its registration certificate or 
reissued registration certificate until a 
decision is made by an administrative 
law judge as provided in subpart R of 
this part, except when HHS finds that 
conditions at the laboratory pose an 
imminent and serious risk to human 
health. 


(h) For laboratories receiving pay-
ment from the Medicare or Medicaid 
program, such payments will be sus-
pended on the effective date specified 
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in the notice to the laboratory of de-
nial of the certificate application even 
if there has been no appeals decision 
issued. 


[57 FR 7143, Feb. 28, 1992, as amended at 58 
FR 5223, Jan. 19, 1993; 60 FR 20045, Apr. 24, 
1995; 68 FR 3702, Jan. 24, 2003] 


§ 493.47 Requirements for a certificate 
for provider-performed microscopy 
(PPM) procedures. 


(a) A certificate for PPM procedures 
is required— 


(1) Initially for all laboratories per-
forming test procedures specified as 
PPM procedures; and 


(2) For all certificate of waiver lab-
oratories that intend to perform only 
test procedures specified as PPM proce-
dures in addition to those tests listed 
in § 493.15(c). 


(b) HHS will issue a certificate for 
PPM procedures if the laboratory— 


(1) Complies with the requirements of 
§ 493.43; and 


(2) Remits the fee for the certificate, 
as specified in subpart F of this part. 


(c) Laboratories issued a certificate 
for PPM procedures are subject to— 


(1) The notification requirements of 
§ 493.53; 


(2) The applicable requirements of 
this subpart and subparts H, J, K, and 
M of this part; and 


(3) Inspection only under the cir-
cumstances specified under §§ 493.1773 
and 493.1775, but are not routinely in-
spected to determine compliance with 
the requirements specified in para-
graphs (c) (1) and (2) of this section. 


(d) In accordance with subpart R of 
this part, HHS will initiate suspension, 
limitation, or revocation of a labora-
tory’s certificate for PPM procedures 
for failure to comply with the applica-
ble requirements set forth in this sub-
part. HHS may also impose certain al-
ternative sanctions. In addition, failure 
to meet the requirements of this sub-
part may result in suspension of all or 
part of payments under Medicare and 
Medicaid, as specified in subpart R of 
this part. 


(e) A certificate for PPM procedures 
is valid for a period of no more than 2 
years. 


[58 FR 5223, Jan. 19, 1993, as amended at 60 
FR 20045, Apr. 24, 1995; 68 FR 3702, Jan. 24, 
2003; 68 FR 50723, Aug. 22, 2003] 


§ 493.49 Requirements for a certificate 
of compliance. 


A certificate of compliance may in-
clude any combination of tests cat-
egorized as high complexity or mod-
erate complexity or listed in § 493.15(c) 
as waived tests. Moderate complexity 
tests may include those specified as 
PPM procedures. 


(a) HHS will issue a certificate of 
compliance to a laboratory only if the 
laboratory— 


(1) Meets the requirements of §§ 493.43 
and 493.45; 


(2) Remits the certificate fee speci-
fied in subpart F of this part; and 


(3) Meets the applicable requirements 
of this subpart and subparts H, J, K, M, 
and Q of this part. 


(b) Laboratories issued a certificate 
of compliance— 


(1) Are subject to the notification re-
quirements of § 493.51; and 


(2) Must permit announced or unan-
nounced inspections by HHS in accord-
ance with subpart Q of this part— 


(i) To determine compliance with the 
applicable requirements of this part; 


(ii) To evaluate complaints; 
(iii) When HHS has substantive rea-


son to believe that tests are being per-
formed, or the laboratory is being oper-
ated in a manner that constitutes an 
imminent and serious risk to human 
health; and 


(iv) To collect information regarding 
the appropriateness of tests listed in 
§ 493.15 or tests categorized as moderate 
complexity (including the subcategory) 
or high complexity. 


(c) Failure to comply with the re-
quirements of this subpart will result 
in— 


(1) Suspension, revocation or limita-
tion of a laboratory’s certificate of 
compliance in accordance with subpart 
R of this part; and 


(2) Suspension or denial of payments 
under Medicare and Medicaid in ac-
cordance with subpart R of this part. 


(d) A certificate of compliance issued 
under this subpart is valid for no more 
than 2 years. 


(e) In the event of a noncompliance 
determination resulting in an HHS ac-
tion to revoke, suspend or limit the 
laboratory’s certificate of compliance, 
HHS will— 
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(1) Provide the laboratory with a 
statement of grounds on which the de-
termination of noncompliance is based; 
and 


(2) Offer an opportunity for appeal as 
provided in subpart R of this part. If 
the laboratory requests a hearing with-
in 60 days of the notice of sanction, it 
retains its certificate of compliance or 
reissued certificate of compliance until 
a decision is made by an administra-
tive law judge (ALJ) as provided in 
subpart R of this part, except when 
HHS finds that conditions at the lab-
oratory pose an imminent and serious 
risk to human health or when the cri-
teria at § 493.1840(a) (4) and (5) are met. 


(f) For laboratories receiving pay-
ment from the Medicare or Medicaid 
program, such payments will be sus-
pended on the effective date specified 
in the notice to the laboratory of a 
noncompliance determination even if 
there has been no appeals decision 
issued. 


(g) A laboratory seeking to renew its 
certificate of compliance must— 


(1) Complete and return the renewal 
application to HHS 9 to 12 months 
prior to the expiration of the certifi-
cate of compliance; and 


(2) Meet the requirements of § 493.43 
and paragraphs (a)(2) and (b)(2) of this 
section. 


(h) If HHS determines that the appli-
cation for the renewal of a certificate 
of compliance must be denied or lim-
ited, HHS will notify the laboratory in 
writing of the— 


(1) Basis for denial of the application; 
and 


(2) Opportunity for appeal as pro-
vided in subpart R of this part. 


(i) If the laboratory requests a hear-
ing within the time period specified by 
HHS, the laboratory retains its certifi-
cate of compliance or reissued certifi-
cate of compliance until a decision is 
made by an ALJ as provided in subpart 
R, except when HHS finds that condi-
tions at the laboratory pose an immi-
nent and serious risk to human health. 


(j) For laboratories receiving pay-
ment from the Medicare or Medicaid 
program, such payments will be sus-
pended on the effective date specified 
in the notice to the laboratory of non-
renewal of the certificate of compli-


ance even if there has been no appeals 
decision issued. 


[60 FR 20045, Apr. 24, 1995, as amended at 68 
FR 3702, Jan. 24, 2003] 


§ 493.51 Notification requirements for 
laboratories issued a certificate of 
compliance. 


Laboratories issued a certificate of 
compliance must meet the following 
conditions: 


(a) Notify HHS or its designee within 
30 days of any change in— 


(1) Ownership; 
(2) Name; 
(3) Location; 
(4) Director; or 
(5) Technical supervisor (laboratories 


performing high complexity only). 
(b) Notify HHS no later than 6 


months after performing any test or 
examination within a specialty or sub-
specialty area that is not included on 
the laboratory’s certificate of compli-
ance, so that compliance with require-
ments can be determined. 


(c) Notify HHS no later than 6 
months after any deletions or changes 
in test methodologies for any test or 
examination included in a specialty or 
subspecialty, or both, for which the 
laboratory has been issued a certificate 
of compliance. 


[57 FR 7143, Feb. 28, 1992, as amended at 60 
FR 20046, Apr. 24, 1995] 


§ 493.53 Notification requirements for 
laboratories issued a certificate for 
provider-performed microscopy 
(PPM) procedures. 


Laboratories issued a certificate for 
PPM procedures must notify HHS or 
its designee— 


(a) Before performing and reporting 
results for any test of moderate or high 
complexity, or both, in addition to 
tests specified as PPM procedures or 
any test or examination that is not 
specified under § 493.15(c), for which it 
does not have a registration certificate 
as required in subpart C or subpart D, 
as applicable, of this part; and 


(b) Within 30 days of any change in— 
(1) Ownership; 
(2) Name; 
(3) Location; or 
(4) Director. 


[58 FR 5224, Jan. 19, 1993, as amended at 60 
FR 20046, Apr. 24, 1995] 
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Subpart D—Certificate of 
Accreditation 


SOURCE: 57 FR 7144, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.55 Application for registration 
certificate and certificate of accred-
itation. 


(a) Filing of application. A laboratory 
may be issued a certificate of accredi-
tation in lieu of the applicable certifi-
cate specified in subpart B or subpart C 
of this part provided the laboratory— 


(1) Meets the standards of a private 
non-profit accreditation program ap-
proved by HHS in accordance with sub-
part E; and 


(2) Files a separate application for 
each location, except as specified in 
paragraph (b) of this section. 


(b) Exceptions. (1) Laboratories that 
are not at fixed locations, that is, lab-
oratories that move from testing site 
to testing site, such as mobile units 
providing laboratory testing, health 
screening fairs, or other temporary 
testing locations may be covered under 
the certificate of the designated pri-
mary site or home base, using its ad-
dress. 


(2) Not-for-profit or Federal, State, 
or local government laboratories that 
engage in limited (not more than a 
combination of 15 moderately complex 
or waived tests per certificate) public 
health testing may file a single appli-
cation. 


(3) Laboratories within a hospital 
that are located at contiguous build-
ings on the same campus and under 
common direction may file a single ap-
plication or multiple applications for 
the laboratory sites within the same 
physical location or street address. 


(c) Application format and contents. 
The application must—(1) Be made to 
HHS on a form or forms prescribed by 
HHS; 


(2) Be signed by an owner or author-
ized representative of the laboratory 
who attests that the laboratory will be 
operated in accordance with the re-
quirements established by the Sec-
retary under section 353 of the Public 
Health Service Act; and 


(3) Describe the characteristics of the 
laboratory operation and the examina-


tions and other test procedures per-
formed by the laboratory including— 


(i) The name and total number of 
tests and examinations performed an-
nually (excluding waived tests and 
tests for quality control, quality assur-
ance or proficiency testing purposes); 


(ii) The methodologies for each lab-
oratory test procedure or examination 
performed, or both; and 


(iii) The qualifications (educational 
background, training, and experience) 
of the personnel directing and super-
vising the laboratory and performing 
the laboratory examinations and test 
procedures. 


(d) Access and reporting requirements. 
All laboratories must make records 
available and submit reports to HHS as 
HHS may reasonably require to deter-
mine compliance with this section. 


[57 FR 7144, Feb. 28, 1992, as amended at 58 
FR 5224, Jan. 19, 1993; 58 FR 39155, July 22, 
1993; 60 FR 20046, Apr. 24, 1995] 


§ 493.57 Requirements for a registra-
tion certificate. 


A registration certificate is required 
for all laboratories seeking a certifi-
cate of accreditation, unless the lab-
oratory holds a valid certificate of 
compliance issued by HHS. 


(a) HHS will issue a registration cer-
tificate if the laboratory— 


(1) Complies with the requirements of 
§ 493.55; 


(2) Agrees to notify HHS within 30 
days of any changes in ownership, 
name, location, director, or supervisor 
(laboratories performing high com-
plexity testing only); 


(3) Agrees to treat proficiency testing 
samples in the same manner as it 
treats patient specimens; and 


(4) Remits the fee for the registration 
certificate specified in subpart F of 
this part. 


(b)(1) The laboratory must provide 
HHS with proof of accreditation by an 
approved accreditation program— 


(i) Within 11 months of issuance of 
the registration certificate; or 


(ii) Prior to the expiration of the cer-
tificate of compliance. 


(2) If such proof of accreditation is 
not supplied within this timeframe, the 
laboratory must meet, or continue to 
meet, the requirements of § 493.49. 
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(c) In accordance with subpart R of 
this part, HHS will initiate suspension, 
revocation, or limitation of a labora-
tory’s registration certificate and will 
deny the laboratory’s application for a 
certificate of accreditation for failure 
to comply with the requirements set 
forth in this subpart. In addition, fail-
ure to meet the requirements of this 
subpart will result in suspension or de-
nial of payments under Medicare and 
Medicaid as specified in subpart R of 
this part. 


(d) A registration certificate is valid 
for a period of no more than 2 years. 
However, it may be reissued if the lab-
oratory is subject to subpart C of this 
part, as specified in § 493.57(b)(2) and 
compliance has not been determined by 
HHS before the expiration date of the 
registration certificate. 


(e) In the event that the laboratory 
does not meet the requirements of this 
subpart, HHS will— 


(1) Deny a laboratory’s request for 
certificate of accreditation; 


(2) Notify the laboratory if it must 
meet the requirements for a certificate 
as defined in subpart C of this part; 


(3) Provide the laboratory with a 
statement of grounds on which the ap-
plication denial is based; 


(4) Offer an opportunity for appeal on 
the application denial as provided in 
subpart R of this part. If the laboratory 
requests a hearing within the time 
specified by HHS, the laboratory will 
retain its registration certificate or re-
issued registration certificate until a 
decision is made by an administrative 
law judge as provided in subpart R, un-
less HHS finds that conditions at the 
laboratory pose an imminent and seri-
ous risk to human health; and 


(5) For those laboratories receiving 
payment from the Medicare or Med-
icaid program, such payments will be 
suspended on the effective date speci-
fied in the notice to the laboratory of 
denial of the request even if there has 
been no appeals decision issued. 


[57 FR 7144, Feb. 28, 1992, as amended at 60 
FR 20046, Apr. 24, 1995] 


§ 493.61 Requirements for a certificate 
of accreditation. 


(a) HHS will issue a certificate of ac-
creditation to a laboratory if the lab-
oratory— 


(1) Meets the requirements of § 493.57 
or, if applicable, § 493.49 of subpart C of 
this part; and 


(2) Remits the certificate of accredi-
tation fee specified in subpart F of this 
part. 


(b) Laboratories issued a certificate 
of accreditation must— 


(1) Treat proficiency testing samples 
in the same manner as patient samples; 


(2) Meet the requirements of § 493.63; 
(3) Comply with the requirements of 


the approved accreditation program; 
(4) Permit random sample validation 


and complaint inspections as required 
in subpart Q of this part; 


(5) Permit HHS to monitor the cor-
rection of any deficiencies found 
through the inspections specified in 
paragraph (b)(4) of this section; 


(6) Authorize the accreditation pro-
gram to release to HHS the labora-
tory’s inspection findings whenever 
HHS conducts random sample or com-
plaint inspections; and 


(7) Authorize its accreditation pro-
gram to submit to HHS the results of 
the laboratory’s proficiency testing. 


(c) A laboratory failing to meet the 
requirements of this section— 


(1) Will no longer meet the require-
ments of this part by virtue of its ac-
creditation in an approved accredita-
tion program; 


(2) Will be subject to full determina-
tion of compliance by HHS; 


(3) May be subject to suspension, rev-
ocation or limitation of the labora-
tory’s certificate of accreditation or 
certain alternative sanctions; and 


(4) May be subject to suspension of 
payments under Medicare and Medicaid 
as specified in subpart R. 


(d) A certificate of accreditation 
issued under this subpart is valid for no 
more than 2 years. In the event of a 
non-compliance determination as a re-
sult of a random sample validation or 
complaint inspection, a laboratory will 
be subject to a full review by HHS in 
accordance with § 488.11 of this chapter. 


(e) Failure to meet the applicable re-
quirements of part 493, will result in an 
action by HHS to suspend, revoke or 
limit the certificate of accreditation. 
HHS will— 


(1) Provide the laboratory with a 
statement of grounds on which the de-
termination of noncompliance is based; 
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(2) Notify the laboratory if it is eligi-
ble to apply for a certificate as defined 
in subpart C of this part; and 


(3) Offer an opportunity for appeal as 
provided in subpart R of this part. 


(f) If the laboratory requests a hear-
ing within the time frame specified by 
HHS— 


(1) It retains its certificate of accred-
itation or reissued certificate of ac-
creditation until a decision is made by 
an administrative law judge as pro-
vided in subpart R of this part, unless 
HHS finds that conditions at the lab-
oratory pose an imminent and serious 
risk to human health; and 


(2) For those laboratories receiving 
payments from the Medicare or Med-
icaid program, such payments will be 
suspended on the effective date speci-
fied in the notice to the laboratory 
even if there has been no appeals deci-
sion issued. 


(g) In the event the accreditation or-
ganization’s approval is removed by 
HHS, the laboratory will be subject to 
the applicable requirements of subpart 
C of this part or § 493.57. 


(h) A laboratory seeking to renew its 
certificate of accreditation must— 


(1) Complete and return the renewal 
application to HHS 9 to 12 months 
prior to the expiration of the certifi-
cate of accreditation; 


(2) Meet the requirements of this sub-
part; and 


(3) Submit the certificate of accredi-
tation fee specified in subpart F of this 
part. 


(i) If HHS determines that the re-
newal application for a certificate of 
accreditation is to be denied or lim-
ited, HHS will notify the laboratory in 
writing of— 


(1) The basis for denial of the applica-
tion; 


(2) Whether the laboratory is eligible 
for a certificate as defined in subpart C 
of this part; 


(3) The opportunity for appeal on 
HHS’s action to deny the renewal ap-
plication for certificate of accredita-
tion as provided in subpart R of this 
part. If the laboratory requests a hear-
ing within the time frame specified by 
HHS, it retains its certificate of ac-
creditation or reissued certificate of 
accreditation until a decision is made 
by an administrative law judge as pro-


vided in subpart R of this part, unless 
HHS finds that conditions at the lab-
oratory pose an imminent and serious 
risk to human health; and 


(4) Suspension of payments under 
Medicare or Medicaid for those labora-
tories receiving payments under the 
Medicare or Medicaid programs. 


[57 FR 7144, Feb. 28, 1992, as amended at 58 
FR 5224, Jan. 19, 1993] 


§ 493.63 Notification requirements for 
laboratories issued a certificate of 
accreditation. 


Laboratories issued a certificate of 
accreditation must: 


(a) Notify HHS and the approved ac-
creditation program within 30 days of 
any changes in— 


(1) Ownership; 
(2) Name; 
(3) Location; or 
(4) Director. 
(b) Notify the approved accreditation 


program no later than 6 months after 
performing any test or examination 
within a specialty or subspecialty area 
that is not included in the laboratory’s 
accreditation, so that the accreditation 
organization can determine compliance 
and a new certificate of accreditation 
can be issued. 


(c) Notify the accreditation program 
no later than 6 months after of any de-
letions or changes in test methodolo-
gies for any test or examination in-
cluded in a specialty or subspecialty, 
or both, for which the laboratory has 
been issued a certificate of accredita-
tion. 


Subpart E—Accreditation by a Pri-
vate, Nonprofit Accreditation 
Organization or Exemption 
Under an Approved State 
Laboratory Program 


SOURCE: 63 FR 26732, May 14, 1998, unless 
otherwise noted. 


§ 493.551 General requirements for 
laboratories. 


(a) Applicability. CMS may deem a 
laboratory to meet all applicable CLIA 
program requirements through accredi-
tation by a private nonprofit accredita-
tion program (that is, grant deemed 
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status), or may exempt from CLIA pro-
gram requirements all State licensed 
or approved laboratories in a State 
that has a State licensure program es-
tablished by law, if the following condi-
tions are met: 


(1) The requirements of the accredi-
tation organization or State licensure 
program are equal to, or more strin-
gent than, the CLIA condition-level re-
quirements specified in this part, and 
the laboratory would meet the condi-
tion-level requirements if it were in-
spected against these requirements. 


(2) The accreditation program or the 
State licensure program meets the re-
quirements of this subpart and is ap-
proved by CMS. 


(3) The laboratory authorizes the ap-
proved accreditation organization or 
State licensure program to release to 
CMS all records and information re-
quired and permits inspections as out-
lined in this part. 


(b) Meeting CLIA requirements by ac-
creditation. A laboratory seeking to 
meet CLIA requirements through ac-
creditation by an approved accredita-
tion organization must do the fol-
lowing: 


(1) Obtain a certificate of accredita-
tion as required in subpart D of this 
part. 


(2) Pay the applicable fees as re-
quired in subpart F of this part. 


(3) Meet the proficiency testing (PT) 
requirements in subpart H of this part. 


(4) Authorize its PT organization to 
furnish to its accreditation organiza-
tion the results of the laboratory’s par-
ticipation in an approved PT program 
for the purpose of monitoring the lab-
oratory’s PT and for making the an-
nual PT results, along with explana-
tory information required to interpret 
the PT results, available on a reason-
able basis, upon request of any person. 
A laboratory that refuses to authorize 
release of its PT results is no longer 
deemed to meet the condition-level re-
quirements and is subject to a full re-
view by CMS, in accordance with sub-
part Q of this part, and may be subject 
to the suspension or revocation of its 
certificate of accreditation under 
§ 493.1840. 


(5) Authorize its accreditation orga-
nization to release to CMS or a CMS 
agent the laboratory’s PT results that 


constitute unsuccessful participation 
in an approved PT program, in accord-
ance with the definition of ‘‘unsuccess-
ful participation in an approved PT 
program,’’ as specified in § 493.2 of this 
part, when the laboratory has failed to 
achieve successful participation in an 
approved PT program. 


(6) Authorize its accreditation orga-
nization to release to CMS a notifica-
tion of the actions taken by the organi-
zation as a result of the unsuccessful 
participation in a PT program within 
30 days of the initiation of the action. 
Based on this notification, CMS may 
take an adverse action against a lab-
oratory that fails to participate suc-
cessfully in an approved PT program. 


(c) Withdrawal of laboratory accredita-
tion. After an accreditation organiza-
tion has withdrawn or revoked its ac-
creditation of a laboratory, the labora-
tory retains its certificate of accredita-
tion for 45 days after the laboratory re-
ceives notice of the withdrawal or rev-
ocation of the accreditation, or the ef-
fective date of any action taken by 
CMS, whichever is earlier. 


§ 493.553 Approval process (applica-
tion and reapplication) for accredi-
tation organizations and State li-
censure programs. 


(a) Information required. An accredita-
tion organization that applies or re-
applies to CMS for deeming authority, 
or a State licensure program that ap-
plies or reapplies to CMS for exemption 
from CLIA program requirements of li-
censed or approved laboratories within 
the State, must provide the following 
information: 


(1) A detailed comparison of the indi-
vidual accreditation, or licensure or 
approval requirements with the com-
parable condition-level requirements; 
that is, a crosswalk. 


(2) A detailed description of the in-
spection process, including the fol-
lowing: 


(i) Frequency of inspections. 
(ii) Copies of inspection forms. 
(iii) Instructions and guidelines. 
(iv) A description of the review and 


decision-making process of inspections. 
(v) A statement concerning whether 


inspections are announced or unan-
nounced. 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00659 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







650 


42 CFR Ch. IV (10–1–20 Edition) § 493.555 


(vi) A description of the steps taken 
to monitor the correction of defi-
ciencies. 


(3) A description of the process for 
monitoring PT performance, including 
action to be taken in response to un-
successful participation in a CMS-ap-
proved PT program. 


(4) Procedures for responding to and 
for the investigation of complaints 
against its laboratories. 


(5) A list of all its current labora-
tories and the expiration date of their 
accreditation or licensure, as applica-
ble. 


(6) Procedures for making PT infor-
mation available (under State con-
fidentiality and disclosure require-
ments, if applicable) including explana-
tory information required to interpret 
PT results, on a reasonable basis, upon 
request of any person. 


(b) CMS action on an application or re-
application. If CMS receives an applica-
tion or reapplication from an accredi-
tation organization, or State licensure 
program, CMS takes the following ac-
tions: 


(1) CMS determines if additional in-
formation is necessary to make a de-
termination for approval or denial of 
the application and notifies the accred-
itation organization or State to afford 
it an opportunity to provide the addi-
tional information. 


(2) CMS may visit the accreditation 
organization or State licensure pro-
gram offices to review and verify the 
policies and procedures represented in 
its application and other information, 
including, but not limited to, review 
and examination of documents and 
interviews with staff. 


(3) CMS notifies the accreditation or-
ganization or State licensure program 
indicating whether CMS approves or 
denies the request for deeming author-
ity or exemption, respectively, and the 
rationale for any denial. 


(c) Duration of approval. CMS ap-
proval may not exceed 6 years. 


(d) Withdrawal of application. The ac-
creditation organization or State licen-
sure program may withdraw its appli-
cation at any time before official noti-
fication, specified at § 493.553(b)(3). 


§ 493.555 Federal review of laboratory 
requirements. 


CMS’s review of an accreditation or-
ganization or State licensure program 
includes, but is not limited to, an eval-
uation of the following: 


(a) Whether the organization’s or 
State’s requirements for laboratories 
are equal to, or more stringent than, 
the condition-level requirements for 
laboratories. 


(b) The organization’s or State’s in-
spection process to determine the com-
parability of the full inspection and 
complaint inspection procedures and 
requirements to those of CMS, includ-
ing, but not limited to, inspection fre-
quency and the ability to investigate 
and respond to complaints against its 
laboratories. 


(c) The organization’s or State’s 
agreement with CMS that requires it 
to do the following: 


(1) Notify CMS within 30 days of the 
action taken, of any laboratory that 
has— 


(i) Had its accreditation or licensure 
suspended, withdrawn, revoked, or lim-
ited; 


(ii) In any way been sanctioned; or 
(iii) Had any adverse action taken 


against it. 
(2) Notify CMS within 10 days of any 


deficiency identified in an accredited 
or CLIA-exempt laboratory if the defi-
ciency poses an immediate jeopardy to 
the laboratory’s patients or a hazard to 
the general public. 


(3) Notify CMS, within 30 days, of all 
newly— 


(i) Accredited laboratories (or labora-
tories whose areas of specialty/sub-
specialty testing have changed); or 


(ii) Licensed laboratories, including 
the specialty/subspecialty areas of test-
ing. 


(4) Notify each accredited or licensed 
laboratory within 10 days of CMS’s 
withdrawal of the organization’s deem-
ing authority or State’s exemption. 


(5) Provide CMS with inspection 
schedules, as requested, for validation 
purposes. 


(6) Notify CMS within 10 days of any 
conditional level deficiency under 
§§ 493.41 or 493.1100(a). 


[63 FR 26732, May 14, 1998, as amended at 85 
FR 54873, Sept. 2, 2020] 
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§ 493.557 Additional submission re-
quirements. 


(a) Specific requirements for accredita-
tion organizations. In addition to the in-
formation specified in §§ 493.553 and 
493.555, as part of the approval and re-
view process, an accreditation organi-
zation applying or reapplying for deem-
ing authority must also provide the 
following: 


(1) The specialty or subspecialty 
areas for which the organization is re-
questing deeming authority and its 
mechanism for monitoring compliance 
with all requirements equivalent to 
condition-level requirements within 
the scope of the specialty or sub-
specialty areas. 


(2) A description of the organization’s 
data management and analysis system 
with respect to its inspection and ac-
creditation decisions, including the 
kinds of routine reports and tables gen-
erated by the systems. 


(3) Detailed information concerning 
the inspection process, including, but 
not limited to the following: 


(i) The size and composition of indi-
vidual accreditation inspection teams. 


(ii) Qualifications, education, and ex-
perience requirements that inspectors 
must meet. 


(iii) The content and frequency of 
training provided to inspection per-
sonnel, including the ability of the or-
ganization to provide continuing edu-
cation and training to inspectors. 


(4) Procedures for removal or with-
drawal of accreditation status for lab-
oratories that fail to meet the organi-
zation’s standards. 


(5) A proposed agreement between 
CMS and the accreditation organiza-
tion with respect to the notification re-
quirements specified in § 493.555(c). 


(6) Procedures for monitoring labora-
tories found to be out of compliance 
with its requirements. (These moni-
toring procedures must be used only 
when the accreditation organization 
identifies noncompliance. If non-
compliance is identified through vali-
dation inspections, CMS or a CMS 
agent monitors corrections, as author-
ized at § 493.565(d)). 


(7) A demonstration of its ability to 
provide CMS with electronic data and 
reports in compatible code, including 
the crosswalk specified in § 493.553(a)(1), 


that are necessary for effective valida-
tion and assessment of the organiza-
tion’s inspection process. 


(8) A demonstration of its ability to 
provide CMS with electronic data, in 
compatible code, related to the adverse 
actions resulting from PT results con-
stituting unsuccessful participation in 
PT programs as well as data related to 
the PT failures, within 30 days of the 
initiation of adverse action. 


(9) A demonstration of its ability to 
provide CMS with electronic data, in 
compatible code, for all accredited lab-
oratories, including the area of spe-
cialty or subspecialty. 


(10) Information defining the ade-
quacy of numbers of staff and other re-
sources. 


(11) Information defining the organi-
zation’s ability to provide adequate 
funding for performing required inspec-
tions. 


(12) Any facility-specific data, upon 
request by CMS, which includes, but is 
not limited to, the following: 


(i) PT results that constitute unsuc-
cessful participation in a CMS-ap-
proved PT program. 


(ii) Notification of the adverse ac-
tions or corrective actions imposed by 
the accreditation organization as a re-
sult of unsuccessful PT participation. 


(13) An agreement to provide written 
notification to CMS at least 30 days in 
advance of the effective date of any 
proposed change in its requirements. 


(14) An agreement to disclose any 
laboratory’s PT results upon reason-
able request by any person. 


(b) Specific requirements for a State li-
censure program. In addition to require-
ments in §§ 493.553 and 493.555, as part of 
the approval and review process, when 
a State licensure program applies or 
reapplies for exemption from the CLIA 
program, the State must do the fol-
lowing: 


(1) Demonstrate to CMS that it has 
enforcement authority and administra-
tive structures and resources adequate 
to enforce its laboratory requirements. 


(2) Permit CMS or a CMS agent to in-
spect laboratories in the State. 


(3) Require laboratories in the State 
to submit to inspections by CMS or a 
CMS agent as a condition of licensure 
or approval. 
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(4) Agree to pay the cost of the vali-
dation program administered in that 
State as specified in §§ 493.645(a) and 
493.646(b). 


(5) Take appropriate enforcement ac-
tion against laboratories found by CMS 
not to be in compliance with require-
ments equivalent to CLIA require-
ments. 


(6) Submit for Medicare and Medicaid 
payment purposes, a list of the special-
ties and subspecialties of tests per-
formed by each laboratory. 


(7) Submit a written presentation 
that demonstrates the agency’s ability 
to furnish CMS with electronic data in 
compatible code, including the cross-
walk specified in § 493.553(a)(1). 


(8) Submit a statement acknowl-
edging that the State will notify CMS 
through electronic transmission of the 
following: 


(i) Any laboratory that has had its li-
censure or approval revoked or with-
drawn or has been in any way sanc-
tioned by the State within 30 days of 
taking the action. 


(ii) Changes in licensure or inspec-
tion requirements. 


(iii) Changes in specialties or sub-
specialties under which any licensed 
laboratory in the State performs test-
ing. 


(9) Provide information for the re-
view of the State’s enforcement proce-
dures for laboratories found to be out 
of compliance with the State’s require-
ments. 


(10) Submit information that dem-
onstrates the ability of the State to 
provide CMS with the following: 


(i) Electronic data and reports in 
compatible code with the adverse or 
corrective actions resulting from PT 
results that constitute unsuccessful 
participation in PT programs. 


(ii) Other data that CMS determines 
are necessary for validation and assess-
ment of the State’s inspection process 
requirements. 


(11) Agree to provide CMS with writ-
ten notification of any changes in its 
licensure/approval and inspection re-
quirements. 


(12) Agree to disclose any labora-
tory’s PT results in accordance with a 
State’s confidentiality requirements. 


(13) Agree to take the appropriate en-
forcement action against laboratories 


found by CMS not to be in compliance 
with requirements comparable to con-
dition-level requirements and report 
these enforcement actions to CMS. 


(14) If approved, reapply to CMS 
every 2 years to renew its exempt sta-
tus and to renew its agreement to pay 
the cost of the CMS-administered vali-
dation program in that State. 


§ 493.559 Publication of approval of 
deeming authority or CLIA exemp-
tion. 


(a) Notice of deeming authority or ex-
emption. CMS publishes a notice in the 
FEDERAL REGISTER when it grants 
deeming authority to an accreditation 
organization or exemption to a State 
licensure program. 


(b) Contents of notice. The notice in-
cludes the following: 


(1) The name of the accreditation or-
ganization or State licensure program. 


(2) For an accreditation organization: 
(i) The specific specialty or sub-


specialty areas for which it is granted 
deeming authority. 


(ii) A description of how the accredi-
tation organization provides reason-
able assurance to CMS that a labora-
tory accredited by the organization 
meets CLIA requirements equivalent to 
those in this part and would meet CLIA 
requirements if the laboratory had not 
been granted deemed status, but had 
been inspected against condition-level 
requirements. 


(3) For a State licensure program, a 
description of how the laboratory re-
quirements of the State are equal to, 
or more stringent than, those specified 
in this part. 


(4) The basis for granting deeming 
authority or exemption. 


(5) The term of approval, not to ex-
ceed 6 years. 


§ 493.561 Denial of application or re-
application. 


(a) Reconsideration of denial. (1) If 
CMS denies a request for approval, an 
accreditation organization or State li-
censure program may request, within 
60 days of the notification of denial, 
that CMS reconsider its original appli-
cation or application for renewal, in 
accordance with part 488, subpart D. 


(2) If the accreditation organization 
or State licensure program requests a 
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reconsideration of CMS’s determina-
tion to deny its request for approval or 
reapproval, it may not submit a new 
application until CMS issues a final re-
consideration determination. 


(b) Resubmittal of a request for ap-
proval—accreditation organization. An 
accreditation organization may resub-
mit a request for approval if a final re-
consideration determination is not 
pending and the accreditation program 
meets the following conditions: 


(1) It has revised its accreditation 
program to address the rationale for 
denial of its previous request. 


(2) It demonstrates that it can pro-
vide reasonable assurance that its ac-
credited facilities meet condition-level 
requirements. 


(3) It resubmits the application in its 
entirety. 


(c) Resubmittal of request for ap-
proval—State licensure program. The 
State licensure program may resubmit 
a request for approval if a final recon-
sideration determination is not pend-
ing and it has taken the necessary ac-
tion to address the rationale for any 
previous denial. 


§ 493.563 Validation inspections—Basis 
and focus. 


(a) Basis for validation inspection—(1) 
Laboratory with a certificate of accredita-
tion. (i) CMS or a CMS agent may con-
duct an inspection of an accredited lab-
oratory that has been issued a certifi-
cate of accreditation on a representa-
tive sample basis or in response to a 
substantial allegation of noncompli-
ance. 


(ii) CMS uses the results of these in-
spections to validate the accreditation 
organization’s accreditation process. 


(2) Laboratory in a State with an ap-
proved State licensure program. (i) CMS 
or a CMS agent may conduct an inspec-
tion of any laboratory in a State with 
an approved State licensure program 
on a representative sample basis or in 
response to a substantial allegation of 
noncompliance. 


(ii) The results of these inspections 
are used to validate the appropriate-
ness of the exemption of that State’s 
licensed or approved laboratories from 
CLIA program requirements. 


(b) Validation inspection conducted on 
a representative sample basis. (1) If CMS 


or a CMS agent conducts a validation 
inspection on a representative sample 
basis, the inspection is comprehensive, 
addressing all condition-level require-
ments, or it may be focused on a spe-
cific condition-level requirement. 


(2) The number of laboratories sam-
pled is sufficient to allow a reasonable 
estimate of the performance of the ac-
creditation organization or State. 


(c) Validation inspection conducted in 
response to a substantial allegation of 
noncompliance. (1) If CMS or a CMS 
agent conducts a validation inspection 
in response to a substantial allegation 
of noncompliance, the inspection fo-
cuses on any condition-level require-
ment that CMS determines to be re-
lated to the allegation. 


(2) If CMS or a CMS agent substan-
tiates a deficiency and determines that 
the laboratory is out of compliance 
with any condition-level requirement, 
CMS or a CMS agent conducts a full 
CLIA inspection. 


(d) Inspection of operations and offices. 
As part of the validation review proc-
ess, CMS may conduct an onsite in-
spection of the operations and offices 
to verify the following: 


(1) The accreditation organization’s 
representations and to assess the ac-
creditation organization’s compliance 
with its own policies and procedures. 


(2) The State’s representations and to 
assess the State’s compliance with its 
own policies and procedures, including 
verification of State enforcement ac-
tions taken on the basis of validation 
inspections performed by CMS or a 
CMS agent. 


(e) Onsite inspection of an accreditation 
organization. An onsite inspection of an 
accreditation organization may in-
clude, but is not limited to, the fol-
lowing: 


(1) A review of documents. 
(2) An audit of meetings concerning 


the accreditation process. 
(3) Evaluation of accreditation in-


spection results and the accreditation 
decision-making process. 


(4) Interviews with the accreditation 
organization’s staff. 


(f) Onsite inspection of a State licensure 
program. An onsite inspection of a 
State licensure program office may in-
clude, but is not limited to, the fol-
lowing: 
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(1) A review of documents. 
(2) An audit of meetings concerning 


the licensure or approval process. 
(3) Evaluation of State inspection re-


sults and the licensure or approval de-
cision-making process. 


(4) Interviews with State employees. 


§ 493.565 Selection for validation in-
spection—laboratory responsibil-
ities. 


A laboratory selected for a validation 
inspection must do the following: 


(a) Authorize its accreditation orga-
nization or State licensure program, as 
applicable, to release to CMS or a CMS 
agent, on a confidential basis, a copy of 
the laboratory’s most recent full, and 
any subsequent partial inspection. 


(b) Authorize CMS or a CMS agent to 
conduct a validation inspection. 


(c) Provide CMS or a CMS agent with 
access to all facilities, equipment, ma-
terials, records, and information that 
CMS or a CMS agent determines have a 
bearing on whether the laboratory is 
being operated in accordance with the 
requirements of this part, and permit 
CMS or a CMS agent to copy material 
or require the laboratory to submit 
material. 


(d) If the laboratory possesses a valid 
certificate of accreditation, authorize 
CMS or a CMS agent to monitor the 
correction of any deficiencies found 
through the validation inspection. 


§ 493.567 Refusal to cooperate with 
validation inspection. 


(a) Laboratory with a certificate of ac-
creditation. (1) A laboratory with a cer-
tificate of accreditation that refuses to 
cooperate with a validation inspection 
by failing to comply with the require-
ments in § 493.565— 


(i) Is subject to full review by CMS or 
a CMS agent, in accordance with this 
part; and 


(ii) May be subject to suspension, 
revocation, or limitation of its certifi-
cate of accreditation under this part. 


(2) A laboratory with a certificate of 
accreditation is again deemed to meet 
the condition-level requirements by 
virtue of its accreditation when the fol-
lowing conditions exist: 


(i) The laboratory withdraws any 
prior refusal to authorize its accredita-
tion organization to release a copy of 


the laboratory’s current accreditation 
inspection, PT results, or notification 
of any adverse actions resulting from 
PT failure. 


(ii) The laboratory withdraws any 
prior refusal to allow a validation in-
spection. 


(iii) CMS finds that the laboratory 
meets all the condition-level require-
ments. 


(b) CLIA-exempt laboratory. If a CLIA- 
exempt laboratory fails to comply with 
the requirements specified in § 493.565, 
CMS notifies the State of the labora-
tory’s failure to meet the require-
ments. 


§ 493.569 Consequences of a finding of 
noncompliance as a result of a vali-
dation inspection. 


(a) Laboratory with a certificate of ac-
creditation. If a validation inspection 
results in a finding that the accredited 
laboratory is out of compliance with 
one or more condition-level require-
ments, the laboratory is subject to— 


(1) The same requirements and sur-
vey and enforcement processes applied 
to laboratories that are not accredited 
and that are found out of compliance 
following an inspection under this part; 
and 


(2) Full review by CMS, in accordance 
with this part; that is, the laboratory 
is subject to the principal and alter-
native sanctions in § 493.1806. 


(b) CLIA-exempt laboratory. If a vali-
dation inspection results in a finding 
that a CLIA-exempt laboratory is out 
of compliance with one or more condi-
tion-level requirements, CMS directs 
the State to take appropriate enforce-
ment action. 


§ 493.571 Disclosure of accreditation, 
State and CMS validation inspec-
tion results. 


(a) Accreditation organization inspec-
tion results. CMS may disclose accredi-
tation organization inspection results 
to the public only if the results are re-
lated to an enforcement action taken 
by the Secretary. 


(b) State inspection results. Disclosure 
of State inspection results is the re-
sponsibility of the approved State li-
censure program, in accordance with 
State law. 
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(c) CMS validation inspection results. 
CMS may disclose the results of all 
validation inspections conducted by 
CMS or its agent. 


§ 493.573 Continuing Federal oversight 
of private nonprofit accreditation 
organizations and approved State 
licensure programs. 


(a) Comparability review. In addition 
to the initial review for determining 
equivalency of specified organization 
or State requirements to the com-
parable condition-level requirements, 
CMS reviews the equivalency of re-
quirements in the following cases: 


(1) When CMS promulgates new con-
dition-level requirements. 


(2) When CMS identifies an accredita-
tion organization or a State licensure 
program whose requirements are no 
longer equal to, or more stringent 
than, condition-level requirements. 


(3) When an accreditation organiza-
tion or State licensure program adopts 
new requirements. 


(4) When an accreditation organiza-
tion or State licensure program adopts 
changes to its inspection process, as re-
quired by § 493.575(b)(1), as applicable. 


(5) Every 6 years, or sooner if CMS 
determines an earlier review is re-
quired. 


(b) Validation review. Following the 
end of a validation review period, CMS 
evaluates the validation inspection re-
sults for each approved accreditation 
organization and State licensure pro-
gram. 


(c) Reapplication procedures. (1) Every 
6 years, or sooner, as determined by 
CMS, an approved accreditation orga-
nization must reapply for continued 
approval of deeming authority and a 
State licensure program must reapply 
for continued approval of a CLIA ex-
emption. CMS provides notice of the 
materials that must be submitted as 
part of the reapplication procedure. 


(2) An accreditation organization or 
State licensure program that does not 
meet the requirements of this subpart, 
as determined through a comparability 
or validation review, must furnish 
CMS, upon request, with the reapplica-
tion materials CMS requests. CMS es-
tablishes a deadline by which the mate-
rials must be submitted. 


(d) Notice. (1) CMS provides written 
notice, as appropriate, to the following: 


(i) An accreditation organization in-
dicating that its approval may be in 
jeopardy if a comparability or valida-
tion review reveals that it is not meet-
ing the requirements of this subpart 
and CMS is initiating a review of the 
accreditation organization’s deeming 
authority. 


(ii) A State licensure program indi-
cating that its CLIA exemption may be 
in jeopardy if a comparability or vali-
dation review reveals that it is not 
meeting the requirements of this sub-
part and that a review is being initi-
ated of the CLIA exemption of the 
State’s laboratories. 


(2) The notice contains the following 
information: 


(i) A statement of the discrepancies 
that were found as well as other re-
lated documentation. 


(ii) An explanation of CMS’s review 
process on which the final determina-
tion is based and a description of the 
possible actions, as specified in 
§ 493.575, that CMS may impose based 
on the findings from the comparability 
or validation review. 


(iii) A description of the procedures 
available if the accreditation organiza-
tion or State licensure program, as ap-
plicable, desires an opportunity to ex-
plain or justify the findings made dur-
ing the comparability or validation re-
view. 


(iv) The reapplication materials that 
the accreditation organization or State 
licensure program must submit and the 
deadline for that submission. 


§ 493.575 Removal of deeming author-
ity or CLIA exemption and final de-
termination review. 


(a) CMS review. CMS conducts a re-
view of the following: 


(1) A deeming authority review of an 
accreditation organization’s program if 
the comparability or validation review 
produces findings, as described at 
§ 493.573. CMS reviews, as appropriate, 
the criteria described in §§ 493.555 and 
493.557(a) to reevaluate whether the ac-
creditation organization continues to 
meet all these criteria. 


(2) An exemption review of a State’s 
licensure program if the comparability 
or validation review produces findings, 
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as described at § 493.573. CMS reviews, 
as appropriate, the criteria described in 
§§ 493.555 and 493.557(b) to reevaluate 
whether the licensure program con-
tinues to meet all these criteria. 


(3) A review of an accreditation orga-
nization or State licensure program, at 
CMS’s discretion, if validation review 
findings, irrespective of the rate of dis-
parity, indicate widespread or system-
atic problems in the organization’s ac-
creditation or State’s licensure process 
that provide evidence that the require-
ments, taken as a whole, are no longer 
equivalent to CLIA requirements, 
taken as a whole. 


(4) A review of the accreditation or-
ganization or State licensure program 
whenever validation inspection results 
indicate a rate of disparity of 20 per-
cent or more between the findings of 
the organization or State and those of 
CMS or a CMS agent for the following 
periods: 


(i) One year for accreditation organi-
zations. 


(ii) Two years for State licensure pro-
grams. 


(b) CMS action after review. Following 
the review, CMS may take the fol-
lowing action: 


(1) If CMS determines that the ac-
creditation organization or State has 
failed to adopt requirements equal to, 
or more stringent than, CLIA require-
ments, CMS may give a conditional ap-
proval for a probationary period of its 
deeming authority to an organization 
30 days following the date of CMS’s de-
termination, or exempt status to a 
State within 30 days of CMS’s deter-
mination, both not to exceed 1 year, to 
afford the organization or State an op-
portunity to adopt equal or more strin-
gent requirements. 


(2) If CMS determines that there are 
widespread or systematic problems in 
the organization’s or State’s inspection 
process, CMS may give conditional ap-
proval during a probationary period, 
not to exceed 1 year, effective 30 days 
following the date of the determina-
tion. 


(c) Final determination. CMS makes a 
final determination as to whether the 
organization or State continues to 
meet the criteria described in this sub-
part and issues a notice that includes 
the reasons for the determination to 


the organization or State within 60 
days after the end of any probationary 
period. This determination is based on 
an evaluation of any of the following: 


(1) The most recent validation in-
spection and review findings. To con-
tinue to be approved, the organization 
or State must meet the criteria of this 
subpart. 


(2) Facility-specific data, as well as 
other related information. 


(3) The organization’s or State’s in-
spection procedures, surveyors’ quali-
fications, ongoing education, training, 
and composition of inspection teams. 


(4) The organization’s accreditation 
requirements, or the State’s licensure 
or approval requirements. 


(d) Date of withdrawal of approval. 
CMS may withdraw its approval of the 
accreditation organization or State li-
censure program, effective 30 days from 
the date of written notice to the orga-
nization or State of this proposed ac-
tion, if improvements acceptable to 
CMS have not been made during the 
probationary period. 


(e) Continuation of validation inspec-
tions. The existence of any validation 
review, probationary status, or any 
other action, such as a deeming au-
thority review, by CMS does not affect 
or limit the conduct of any validation 
inspection. 


(f) Federal Register notice. CMS pub-
lishes a notice in the FEDERAL REG-
ISTER containing a justification for re-
moving the deeming authority from an 
accreditation organization, or the 
CLIA-exempt status of a State licen-
sure program. 


(g) Withdrawal of approval-effect on 
laboratory status—(1) Accredited labora-
tory. After CMS withdraws approval of 
an accreditation organization’s deem-
ing authority, the certificate of accred-
itation of each affected laboratory con-
tinues in effect for 60 days after it re-
ceives notification of the withdrawal of 
approval. 


(2) CLIA-exempt laboratory. After CMS 
withdraws approval of a State licen-
sure program, the exempt status of 
each licensed or approved laboratory in 
the State continues in effect for 60 
days after a laboratory receives notifi-
cation from the State of the with-
drawal of CMS’s approval of the pro-
gram. 
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(3) Extension. After CMS withdraws 
approval of an accreditation organiza-
tion or State licensure program, CMS 
may extend the period for an addi-
tional 60 days for a laboratory if it de-
termines that the laboratory sub-
mitted an application for accreditation 
to an approved accreditation organiza-
tion or an application for the appro-
priate certificate to CMS or a CMS 
agent before the initial 60-day period 
ends. 


(h) Immediate jeopardy to patients. (1) 
If at any time CMS determines that 
the continued approval of deeming au-
thority of any accreditation organiza-
tion poses immediate jeopardy to the 
patients of the laboratories accredited 
by the organization, or continued ap-
proval otherwise constitutes a signifi-
cant hazard to the public health, CMS 
may immediately withdraw the ap-
proval of deeming authority for that 
accreditation organization. 


(2) If at any time CMS determines 
that the continued approval of a State 
licensure program poses immediate 
jeopardy to the patients of the labora-
tories in that State, or continued ap-
proval otherwise constitutes a signifi-
cant hazard to the public health, CMS 
may immediately withdraw the ap-
proval of that State licensure program. 


(i) Failure to pay fees. CMS withdraws 
the approval of a State licensure pro-
gram if the State fails to pay the appli-
cable fees, as specified in §§ 493.645(a) 
and 493.646(b). 


(j) State refusal to take enforcement ac-
tion. (1) CMS may withdraw approval of 
a State licensure program if the State 
refuses to take enforcement action 
against a laboratory in that State 
when CMS determines it to be nec-
essary. 


(2) A laboratory that is in a State in 
which CMS has withdrawn program ap-
proval is subject to the same require-
ments and survey and enforcement 
processes that are applied to a labora-
tory that is not exempt from CLIA re-
quirements. 


(k) Request for reconsideration. Any 
accreditation organization or State 
that is dissatisfied with a determina-
tion to withdraw approval of its deem-
ing authority or remove approval of its 
State licensure program, as applicable, 
may request that CMS reconsider the 


determination, in accordance with sub-
part D of part 488. 


Subpart F—General Administration 


SOURCE: 57 FR 7138, 7213, Feb. 28, 1992, un-
less otherwise noted. 


§ 493.602 Scope of subpart. 


This subpart sets forth the method-
ology for determining the amount of 
the fees for issuing the appropriate cer-
tificate, and for determining compli-
ance with the applicable standards of 
the Public Health Service Act (the PHS 
Act) and the Federal validation of ac-
credited laboratories and of CLIA-ex-
empt laboratories. 


[60 FR 20047, Apr. 24, 1995] 


§ 493.606 Applicability of subpart. 
The rules of this subpart are applica-


ble to those laboratories specified in 
§ 493.3. 


[58 FR 5212, Jan. 19, 1993] 


§ 493.638 Certificate fees. 
(a) Basic rule. Laboratories must pay 


a fee for the issuance of a registration 
certificate, certificate for PPM proce-
dures, certificate of waiver, certificate 
of accreditation, or a certificate of 
compliance, as applicable. Laboratories 
must also pay a fee to reapply for a 
certificate for PPM procedures, certifi-
cate of waiver, certificate of accredita-
tion, or a certificate of compliance. 
The total of fees collected by HHS 
under the laboratory program must be 
sufficient to cover the general costs of 
administering the laboratory certifi-
cation program under section 353 of the 
PHS Act. 


(1) For registration certificates and 
certificates of compliance, the costs in-
clude issuing the certificates, col-
lecting the fees, evaluating and moni-
toring proficiency testing programs, 
evaluating which procedures, tests or 
examinations meet the criteria for in-
clusion in the appropriate complexity 
category, and implementing section 353 
of the PHS Act. 


(2) For a certificate of waiver, the 
costs include issuing the certificate, 
collecting the fees, determining if a 
certificate of waiver should be issued, 
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evaluating which tests qualify for in-
clusion in the waived category, and 
other direct administrative costs. 


(3) For a certificate for PPM proce-
dures, the costs include issuing the cer-
tificate, collecting the fees, deter-
mining if a certificate for PPM proce-
dures should be issued, evaluating 
which procedures meet the criteria for 
inclusion in the subcategory of PPM 
procedures, and other direct adminis-
trative costs. 


(4) For a certificate of accreditation, 
the costs include issuing the certifi-
cate, collecting the fees, evaluating the 
programs of accrediting bodies, and 
other direct administrative costs. 


(b) Fee amount. The fee amount is set 
annually by HHS on a calendar year 
basis and is based on the category of 
test complexity, or on the category of 
test complexity and schedules or 
ranges of annual laboratory test vol-
ume (excluding waived tests and tests 
performed for quality control, quality 
assurance, and proficiency testing pur-
poses) and specialties tested, with the 
amounts of the fees in each schedule 
being a function of the costs for all as-
pects of general administration of 
CLIA as set forth in § 493.649 (b) and (c). 
This fee is assessed and payable at 
least biennially. The methodology used 
to determine the amount of the fee is 
found in § 493.649. The amount of the fee 
applicable to the issuance of the reg-
istration certificate or the issuance or 
renewal of the certificate for PPM pro-
cedures, certificate of waiver, certifi-
cate of accreditation, or certificate of 
compliance is the amount in effect at 
the time the application is received. 
Upon receipt of an application for a 
certificate, HHS or its designee notifies 
the laboratory of the amount of the re-
quired fee for the requested certificate. 


[60 FR 20047, Apr. 24, 1995] 


§ 493.639 Fee for revised certificate. 
(a) If, after a laboratory is issued a 


registration certificate, it changes its 
name or location, the laboratory must 
pay a fee to cover the cost of issuing a 
revised registration certificate. The fee 
for the revised registration certificate 
is based on the cost to issue the revised 
certificate to the laboratory. 


(b) A laboratory must pay a fee to 
cover the cost of issuing a revised cer-


tificate in any of the following cir-
cumstances: 


(1) The fee for issuing an appropriate 
revised certificate is based on the cost 
to issue the revised certificate to the 
laboratory as follows: 


(i) If a laboratory with a certificate 
of waiver wishes to perform tests in ad-
dition to those listed in § 493.15(c) as 
waived tests, it must, as set forth in 
§ 493.638, pay an additional fee for the 
appropriate certificate to cover the ad-
ditional testing. 


(ii) If a laboratory with a certificate 
for PPM procedures wishes to perform 
tests in addition to those specified as 
PPM procedures or listed in § 493.15(c) 
as waived tests, it must, as set forth in 
§ 493.638, pay an additional fee for the 
appropriate certificate to cover the ad-
ditional testing. 


(2) A laboratory must pay a fee to 
cover the cost of issuing a revised cer-
tificate when— 


(i) A laboratory changes its name, lo-
cation, or its director; or 


(ii) A laboratory deletes services or 
wishes to add services and requests 
that its certificate be changed. (An ad-
ditional fee is also required under 
§ 493.643(d) if it is necessary to deter-
mine compliance with additional re-
quirements.) 


[57 FR 7213, Feb. 28, 1992, as amended at 60 
FR 20047, Apr. 24, 1995] 


§ 493.643 Fee for determination of pro-
gram compliance. 


(a) Fee requirement. In addition to the 
fee required under § 493.638, a labora-
tory subject to routine inspections 
must pay a fee to cover the cost of de-
termining program compliance. Lab-
oratories issued a certificate for PPM 
procedures, certificate of waiver, or a 
certificate of accreditation are not sub-
ject to this fee for routine inspections. 


(b) Costs included in the fee. Included 
in the fee for determining program 
compliance is the cost of evaluating 
qualifications of personnel; monitoring 
proficiency testing; conducting onsite 
inspections; documenting deficiencies; 
evaluating laboratories’ plans to cor-
rect deficiencies; and necessary admin-
istrative costs. HHS sets the fee 
amounts annually on a calendar year 
basis. Laboratories are inspected bien-
nially; therefore, fees are assessed and 
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payable biennially. If additional ex-
penses are incurred to conduct follow 
up visits to verify correction of defi-
ciencies, to impose sanctions, and/or 
for surveyor preparation for and at-
tendance at ALJ hearings, HHS as-
sesses an additional fee to include 
these costs. The additional fee is based 
on the actual resources and time nec-
essary to perform the activities. 


(c) Classification of laboratories that re-
quire inspection for purpose of deter-
mining amount of fee. (1) There are ten 
classifications (schedules) of labora-
tories for the purpose of determining 
the fee amount a laboratory is as-
sessed. Each laboratory is placed into 
one of the ten following schedules 
based on the laboratory’s scope and 
volume of testing (excluding tests per-
formed for quality control, quality as-
surance, and proficiency testing pur-
poses). 


(i) (A) Schedule A Low Volume. The 
laboratory performs not more than 
2,000 laboratory tests annually. 


(B) Schedule A. The laboratory per-
forms tests in no more than 3 special-
ties of service with a total annual vol-
ume of more than 2,000 but not more 
than 10,000 laboratory tests. 


(ii) Schedule B. The laboratory per-
forms tests in at least 4 specialties of 
service with a total annual volume of 
not more than 10,000 laboratory tests. 


(iii) Schedule C. The laboratory per-
forms tests in no more 3 specialties of 
service with a total annual volume of 
more than 10,000 but not more than 
25,000 laboratory tests. 


(iv) Schedule D. The laboratory per-
forms tests in at least 4 specialties 
with a total annual volume of more 
than 10,000 but not more than 25,000 
laboratory tests. 


(v) Schedule E. The laboratory per-
forms more than 25,000 but not more 
than 50,000 laboratory tests annually. 


(vi) Schedule F. The laboratory per-
forms more than 50,000 but not more 
than 75,000 laboratory tests annually. 


(vii) Schedule G. The laboratory per-
forms more than 75,000 but not more 
than 100,000 laboratory tests annually. 


(viii) Schedule H. The laboratory per-
forms more than 100,000 but not more 
than 500,000 laboratory tests annually. 


(ix) Schedule I. The laboratory per-
forms more than 500,000 but not more 


than 1,000,000 laboratory tests annu-
ally. 


(x) Schedule J. The laboratory per-
forms more than 1,000,000 laboratory 
tests annually. 


(2) For purposes of determining a lab-
oratory’s classification under this sec-
tion, a test is a procedure or examina-
tion for a single analyte. (Tests per-
formed for quality control, quality as-
surance, and proficiency testing are ex-
cluded from the laboratory’s total an-
nual volume). Each profile (that is, 
group of tests) is counted as the num-
ber of separate procedures or examina-
tions; for example, a chemistry profile 
consisting of 18 tests is counted as 18 
separate procedures or tests. 


(3) For purposes of determining a lab-
oratory’s classification under this sec-
tion, the specialties and subspecialties 
of service for inclusion are: 


(i) The specialty of Microbiology, 
which includes one or more of the fol-
lowing subspecialties: 


(A) Bacteriology. 
(B) Mycobacteriology. 
(C) Mycology. 
(D) Parasitology. 
(E) Virology. 
(ii) The specialty of Serology, which 


includes one or more of the following 
subspecialties: 


(A) Syphilis Serology. 
(B) General immunology 
(iii) The specialty of Chemistry, 


which includes one or more of the fol-
lowing subspecialties: 


(A) Routine chemistry. 
(B) Endocrinology. 
(C) Toxicology. 
(D) Urinalysis. 
(iv) The specialty of Hematology. 
(v) The specialty of 


Immunohematology, which includes 
one or more of the following sub-
specialties: 


(A) ABO grouping and Rh typing. 
(B) Unexpected antibody detection. 
(C) Compatibility testing. 
(D) Unexpected antibody identifica-


tion. 
(vi) The specialty of Pathology, 


which includes the following sub-
specialties: 


(A) Cytology. 
(B) Histopathology. 
(C) Oral pathology. 
(vii) The specialty of Radiobioassay. 
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(viii) The specialty of 
Histocompatibility. 


(ix) The specialty of Clinical Cyto-
genetics. 


(d) Additional fees. (1) If after a cer-
tificate of compliance is issued, a lab-
oratory adds services and requests that 
its certificate be upgraded, the labora-
tory must pay an additional fee if, in 
order to determine compliance with ad-
ditional requirements, it is necessary 
to conduct an inspection, evaluate per-
sonnel, or monitor proficiency testing 
performance. The additional fee is 
based on the actual resources and time 
necessary to perform the activities. 
HHS revokes the laboratory’s certifi-
cate for failure to pay the compliance 
determination fee. 


(2) If it is necessary to conduct a 
complaint investigation, impose sanc-
tions, or conduct a hearing, HHS as-
sesses the laboratory holding a certifi-
cate of compliance a fee to cover the 
cost of these activities. If a complaint 
investigation results in a complaint 
being unsubstantiated, or if an HHS ad-
verse action is overturned at the con-
clusion of the administrative appeals 
process, the government’s costs of 
these activities are not imposed upon 
the laboratory. Costs for these activi-
ties are based on the actual resources 
and time necessary to perform the ac-
tivities and are not assessed until after 
the laboratory concedes the existence 
of deficiencies or an ALJ rules in favor 
of HHS. HHS revokes the laboratory’s 
certificate of compliance for failure to 
pay the assessed costs. 


[57 FR 7138, 7213, Feb. 28, 1992, as amended at 
60 FR 20047, Apr. 24, 1995; 68 FR 3702, Jan. 24, 
2003] 


§ 493.645 Additional fee(s) applicable 
to approved State laboratory pro-
grams and laboratories issued a 
certificate of accreditation, certifi-
cate of waiver, or certificate for 
PPM procedures. 


(a) Approved State laboratory programs. 
State laboratory programs approved by 
HHS are assessed a fee for the fol-
lowing: 


(1) Costs of Federal inspections of 
laboratories in that State (that is, 
CLIA-exempt laboratories) to verify 
that standards are being enforced in an 
appropriate manner. 


(2) Costs incurred for investigations 
of complaints against the State’s 
CLIA-exempt laboratories if the com-
plaint is substantiated. 


(3) Costs of the State’s prorata share 
of general overhead to develop and im-
plement CLIA. 


(b) Accredited laboratories. (1) In addi-
tion to the certificate fee, a laboratory 
that is issued a certificate of accredita-
tion is also assessed a fee to cover the 
cost of evaluating individual labora-
tories to determine overall whether an 
accreditation organization’s standards 
and inspection policies are equivalent 
to the Federal program. All accredited 
laboratories share in the cost of these 
inspections. These costs are the same 
as those that are incurred when in-
specting nonaccredited laboratories. 


(2) If a laboratory issued a certificate 
of accreditation has been inspected and 
followup visits are necessary because of 
identified deficiencies, HHS assesses 
the laboratory a fee to cover the cost 
of these visits. The fee is based on the 
actual resources and time necessary to 
perform the followup visits. HHS re-
vokes the laboratory’s certificate of 
accreditation for failure to pay the as-
sessed fee. 


(c) If, in the case of a laboratory that 
has been issued a certificate of accredi-
tation, certificate of waiver, or certifi-
cate for PPM procedures, it is nec-
essary to conduct a complaint inves-
tigation, impose sanctions, or conduct 
a hearing, HHS assesses that labora-
tory a fee to cover the cost of these ac-
tivities. Costs are based on the actual 
resources and time necessary to per-
form the activities and are not assessed 
until after the laboratory concedes the 
existence of deficiencies or an ALJ 
rules in favor of HHS. HHS revokes the 
laboratory’s certificate for failure to 
pay the assessed costs. If a complaint 
investigation results in a complaint 
being unsubstantiated, or if an HHS ad-
verse action is overturned at the con-
clusion of the administrative appeals 
process, the costs of these activities 
are not imposed upon the laboratory. 


[60 FR 20047, Apr. 24, 1995] 


§ 493.646 Payment of fees. 
(a) Except for CLIA-exempt labora-


tories, all laboratories are notified in 
writing by HHS or its designee of the 
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appropriate fee(s) and instructions for 
submitting the fee(s), including the due 
date for payment and where to make 
payment. The appropriate certificate is 
not issued until the applicable fees 
have been paid. 


(b) For State-exempt laboratories, 
HHS estimates the cost of conducting 
validation surveys within the State for 
a 2-year period. HHS or its designee no-
tifies the State by mail of the appro-
priate fees, including the due date for 
payment and the address of the United 
States Department of Treasury des-
ignated commercial bank to which 
payment must be made. In addition, if 
complaint investigations are conducted 
in laboratories within these States and 
are substantiated, HHS bills the 
State(s) the costs of the complaint in-
vestigations. 


[57 FR 7138, 7213, Feb. 28, 1992, as amended at 
60 FR 20048, Apr. 24, 1995] 


§ 493.649 Methodology for determining 
fee amount. 


(a) General rule. The amount of the 
fee in each schedule for compliance de-
termination inspections is based on the 
average hourly rate (which includes 
the costs to perform the required ac-
tivities and necessary administration 
costs) multiplied by the average num-
ber of hours required or, if activities 
are performed by more than one of the 
entities listed in paragraph (b) of this 
section, the sum of the products of the 
applicable hourly rates multiplied by 
the average number of hours required 
by the entity to perform the activity. 
The fee for issuance of the registration 
certificate or certificate of compliance 
is based on the laboratory’s scope and 
volume of testing. 


(b) Determining average hourly rates 
used in fee schedules. Three different en-
tities perform activities related to the 
issuance or reissuance of any certifi-
cate. HHS determines the average 
hourly rates for the activities of each 
of these entities. 


(1) State survey agencies. The fol-
lowing costs are included in deter-
mining an average hourly rate for the 
activities performed by State survey 
agencies: 


(i) The costs incurred by the State 
survey agencies in evaluating per-
sonnel qualifications and monitoring 


each laboratory’s participation in an 
approved proficiency testing program. 
The cost of onsite inspections and mon-
itoring activities is the hourly rate de-
rived as a result of an annual budget 
negotiation process with each State. 
The hourly rate encompasses salary 
costs (as determined by each State’s 
civil service pay scale) and fringe ben-
efit costs to support the required num-
ber of State inspectors, management 
and direct support staff. 


(ii) Travel costs necessary to comply 
with each State’s administrative re-
quirements and other direct costs such 
as equipment, printing, and supplies. 
These costs are established based on 
historical State requirements. 


(iii) Indirect costs as negotiated by 
HHS. 


(2) Federal agencies. The hourly rate 
for activities performed by Federal 
agencies is the most recent average 
hourly cost to HHS to staff and support 
a full time equivalent employee. In-
cluded in this cost are salary and 
fringe benefit costs, necessary adminis-
trative costs, such as printing, train-
ing, postage, express mail, supplies, 
equipment, computer system and build-
ing service charges associated with 
support services provided by organiza-
tional components such as a computer 
center, and any other oversight activi-
ties necessary to support the program. 


(3) HHS contractors. The hourly rate 
for activities performed by HHS con-
tractors is the average hourly rate es-
tablished for contractor assistance 
based on an independent government 
cost estimate for the required work-
load. This rate includes the cost of con-
tractor support to provide proficiency 
testing programs to laboratories that 
do not participate in an approved pro-
ficiency testing program, provide spe-
cialized assistance in the evaluation of 
laboratory performance in an approved 
proficiency testing program, perform 
assessments of cytology testing labora-
tories, conduct special studies, bill and 
collect fees, issue certificates, estab-
lish accounting, monitoring and re-
porting systems, and assist with nec-
essary surveyor training. 


(c) Determining number of hours. The 
average number of hours used to deter-
mine the overall fee in each schedule is 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00671 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







662 


42 CFR Ch. IV (10–1–20 Edition) § 493.801 


HHS’s estimate, based on historical ex-
perience, of the average time needed by 
each entity to perform the activities 
for which it is responsible. 


[57 FR 7138, 7213, Feb. 28, 1992, as amended at 
60 FR 20048, Apr. 24, 1995] 


Subpart G [Reserved] 


Subpart H—Participation in Pro-
ficiency Testing for Labora-
tories Performing Nonwaived 
Testing 


SOURCE: 57 FR 7146, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.801 Condition: Enrollment and 
testing of samples. 


Each laboratory must enroll in a pro-
ficiency testing (PT) program that 
meets the criteria in subpart I of this 
part and is approved by HHS. The lab-
oratory must enroll in an approved 
program or programs for each of the 
specialties and subspecialties for which 
it seeks certification. The laboratory 
must test the samples in the same 
manner as patients’ specimens. For 
laboratories subject to 42 CFR part 493 
published on March 14, 1990 (55 FR 9538) 
prior to September 1, 1992, the rules of 
this subpart are effective on September 
1, 1992. For all other laboratories, the 
rules of this subpart are effective Janu-
ary 1, 1994. 


(a) Standard; Enrollment. The labora-
tory must— 


(1) Notify HHS of the approved pro-
gram or programs in which it chooses 
to participate to meet proficiency test-
ing requirements of this subpart. 


(2)(i) Designate the program(s) to be 
used for each specialty, subspecialty, 
and analyte or test to determine com-
pliance with this subpart if the labora-
tory participates in more than one pro-
ficiency testing program approved by 
CMS; and 


(ii) For those tests performed by the 
laboratory that are not included in 
subpart I of this part, a laboratory 
must establish and maintain the accu-
racy of its testing procedures, in ac-
cordance with § 493.1236(c)(1). 


(3) For each specialty, subspecialty 
and analyte or test, participate in one 
approved proficiency testing program 


or programs, for one year before desig-
nating a different program and must 
notify CMS before any change in des-
ignation; and 


(4) Authorize the proficiency testing 
program to release to HHS all data re-
quired to— 


(i) Determine the laboratory’s com-
pliance with this subpart; and 


(ii) Make PT results available to the 
public as required in section 353(f)(3)(F) 
of the Public Health Service Act. 


(b) Standard: Testing of proficiency 
testing samples. The laboratory must ex-
amine or test, as applicable, the pro-
ficiency testing samples it receives 
from the proficiency testing program 
in the same manner as it tests patient 
specimens. This testing must be con-
ducted in conformance with paragraph 
(b)(4) of this section. If the laboratory’s 
patient specimen testing procedures 
would normally require reflex, dis-
tributive, or confirmatory testing at 
another laboratory, the laboratory 
should test the proficiency testing 
sample as it would a patient specimen 
up until the point it would refer a pa-
tient specimen to a second laboratory 
for any form of further testing. 


(1) The samples must be examined or 
tested with the laboratory’s regular pa-
tient workload by personnel who rou-
tinely perform the testing in the lab-
oratory, using the laboratory’s routine 
methods. The individual testing or ex-
amining the samples and the labora-
tory director must attest to the rou-
tine integration of the samples into the 
patient workload using the labora-
tory’s routine methods. 


(2) The laboratory must test samples 
the same number of times that it rou-
tinely tests patient samples. 


(3) Laboratories that perform tests 
on proficiency testing samples must 
not engage in any inter-laboratory 
communications pertaining to the re-
sults of proficiency testing sample(s) 
until after the date by which the lab-
oratory must report proficiency testing 
results to the program for the testing 
event in which the samples were sent. 
Laboratories with multiple testing 
sites or separate locations must not 
participate in any communications or 
discussions across sites/locations con-
cerning proficiency testing sample re-
sults until after the date by which the 
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laboratory must report proficiency 
testing results to the program. 


(4) The laboratory must not send pro-
ficiency testing samples or portions of 
proficiency testing samples to another 
laboratory for any analysis for which it 
is certified to perform in its own lab-
oratory. Any laboratory that CMS de-
termines intentionally referred a pro-
ficiency testing sample to another lab-
oratory for analysis may have its cer-
tification revoked for at least 1 year. If 
CMS determines that a proficiency 
testing sample was referred to another 
laboratory for analysis, but the re-
quested testing was limited to reflex, 
distributive, or confirmatory testing 
that, if the sample were a patient spec-
imen, would have been in full conform-
ance with written, legally accurate and 
adequate standard operating proce-
dures for the laboratory’s testing of pa-
tient specimens, and if the proficiency 
testing referral is not a repeat pro-
ficiency testing referral, CMS will con-
sider the referral to be improper and 
subject to alternative sanctions in ac-
cordance with § 493.1804(c), but not in-
tentional. Any laboratory that receives 
a proficiency testing sample from an-
other laboratory for testing must no-
tify CMS of the receipt of that sample 
regardless of whether the referral was 
made for reflex or confirmatory test-
ing, or any other reason. 


(5) The laboratory must document 
the handling, preparation, processing, 
examination, and each step in the test-
ing and reporting of results for all pro-
ficiency testing samples. The labora-
tory must maintain a copy of all 
records, including a copy of the pro-
ficiency testing program report forms 
used by the laboratory to record pro-
ficiency testing results including the 
attestation statement provided by the 
PT program, signed by the analyst and 
the laboratory director, documenting 
that proficiency testing samples were 
tested in the same manner as patient 
specimens, for a minimum of two years 
from the date of the proficiency testing 
event. 


(6) PT is required for only the test 
system, assay, or examination used as 


the primary method for patient testing 
during the PT event. 


[57 FR 7146, Feb. 28, 1992, as amended at 58 
FR 5228, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003; 79 FR 27157, May 12, 2014] 


§ 493.803 Condition: Successful partici-
pation. 


(a) Each laboratory performing non-
waived testing must successfully par-
ticipate in a proficiency testing pro-
gram approved by CMS, if applicable, 
as described in subpart I of this part 
for each specialty, subspecialty, and 
analyte or test in which the laboratory 
is certified under CLIA. 


(b) Except as specified in paragraph 
(c) of this section, if a laboratory fails 
to participate successfully in pro-
ficiency testing for a given specialty, 
subspecialty, analyte or test, as de-
fined in this section, or fails to take re-
medial action when an individual fails 
gynecologic cytology, CMS imposes 
sanctions, as specified in subpart R of 
this part. 


(c) If a laboratory fails to perform 
successfully in a CMS-approved pro-
ficiency testing program, for the ini-
tial unsuccessful performance, CMS 
may direct the laboratory to undertake 
training of its personnel or to obtain 
technical assistance, or both, rather 
than imposing alternative or principle 
sanctions except when one or more of 
the following conditions exists: 


(1) There is immediate jeopardy to 
patient health and safety. 


(2) The laboratory fails to provide 
CMS or a CMS agent with satisfactory 
evidence that it has taken steps to cor-
rect the problem identified by the un-
successful proficiency testing perform-
ance. 


(3) The laboratory has a poor compli-
ance history. 


[57 FR 7146, Feb. 28, 1992, as amended at 60 
FR 20048, Apr. 24, 1995; 63 FR 26737, May 14, 
1998; 68 FR 3702, Jan. 24, 2003] 


§ 493.807 Condition: Reinstatement of 
laboratories performing nonwaived 
testing. 


(a) If a laboratory’s certificate is sus-
pended or limited or its Medicare or 
Medicaid approval is cancelled or its 
Medicare or Medicaid payments are 
suspended because it fails to partici-
pate successfully in proficiency testing 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00673 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







664 


42 CFR Ch. IV (10–1–20 Edition) § 493.821 


for one or more specialties, subspecial-
ties, analyte or test, or voluntarily 
withdraws its certification under CLIA 
for the failed specialty, subspecialty, 
or analyte, the laboratory must then 
demonstrate sustained satisfactory 
performance on two consecutive pro-
ficiency testing events, one of which 
may be on site, before CMS will con-
sider it for reinstatement for certifi-
cation and Medicare or Medicaid ap-
proval in that specialty, subspecialty, 
analyte or test. 


(b) The cancellation period for Medi-
care and Medicaid approval or period 
for suspension of Medicare or Medicaid 
payments or suspension or limitation 
of certification under CLIA for the 
failed specialty, subspecialty, or 
analyte or test is for a period of not 
less than six months from the date of 
cancellation, limitation or suspension 
of the CLIA certificate. 


[58 FR 5228, Jan. 19, 1993, as amended at 60 
FR 20048, Apr. 24, 1995] 


PROFICIENCY TESTING BY SPECIALTY AND 
SUBSPECIALTY FOR LABORATORIES 
PERFORMING TESTS OF MODERATE 
COMPLEXITY (INCLUDING THE SUB-
CATEGORY), HIGH COMPLEXITY, OR ANY 
COMBINATION OF THESE TESTS 


§ 493.821 Condition: Microbiology. 
The specialty of microbiology in-


cludes, for purposes of proficiency test-
ing, the subspecialties of bacteriology, 
mycobacteriology, mycology, 
parasitology and virology. 


§ 493.823 Standard; Bacteriology. 
(a) Failure to attain an overall test-


ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-


ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) Remedial action must be taken 
and documented, and the documenta-
tion must be maintained by the labora-
tory for two years from the date of par-
ticipation in the proficiency testing 
event. 


(e) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.825 Standard; Mycobacteriology. 


(a) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00674 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







665 


Centers for Medicare & Medicaid Services, HHS § 493.829 


program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) Remedial action must be taken 
and documented, and the documenta-
tion must be maintained by the labora-
tory for two years from the date of par-
ticipation in the proficiency testing 
event. 


(e) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.827 Standard; Mycology. 
(a) Failure to attain an overall test-


ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 


to correct problems associated with a 
proficiency testing failure. 


(2) Remedial action must be taken 
and documented, and the documenta-
tion must be maintained by the labora-
tory for two years from the date of par-
ticipation in the proficiency testing 
event. 


(e) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.829 Standard; Parasitology. 


(a) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) Remedial action must be taken 
and documented, and the documenta-
tion must be maintained by the labora-
tory for two years from the date of par-
ticipation in the proficiency testing 
event. 
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(e) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.831 Standard; Virology. 


(a) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) For any unsatisfactory testing 
events, remedial action must be taken 
and documented, and the documenta-
tion must be maintained by the labora-
tory for two years from the date of par-
ticipation in the proficiency testing 
event. 


(e) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.833 Condition: Diagnostic immu-
nology. 


The specialty of diagnostic immu-
nology includes for purposes of pro-
ficiency testing the subspecialties of 
syphilis serology and general immu-
nology. 


§ 493.835 Standard; Syphilis serology. 


(a) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) For any unacceptable testing 
event score, remedial action must be 
taken and documented, and the docu-
mentation must be maintained by the 
laboratory for two years from the date 
of participation in the proficiency test-
ing event. 


(e) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00676 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







667 


Centers for Medicare & Medicaid Services, HHS § 493.841 


§ 493.837 Standard; General immu-
nology. 


(a) Failure to attain a score of at 
least 80 percent of acceptable responses 
for each analyte in each testing event 
is unsatisfactory analyte performance 
for the testing event. 


(b) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(c) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(d) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(e)(1) For any unsatisfactory analyte 
or test performance or testing event 
for reasons other than a failure to par-
ticipate, the laboratory must under-
take appropriate training and employ 
the technical assistance necessary to 
correct problems associated with a pro-
ficiency testing failure. 


(2) For any unacceptable analyte or 
testing event score, remedial action 
must be taken and documented, and 
the documentation must be maintained 
by the laboratory for two years from 
the date of participation in the pro-
ficiency testing event. 


(f) Failure to achieve satisfactory 
performance for the same analyte or 
test in two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


(g) Failure to achieve an overall test-
ing event score of satisfactory perform-


ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.839 Condition: Chemistry. 
The specialty of chemistry includes 


for the purposes of proficiency testing 
the subspecialties of routine chem-
istry, endocrinology, and toxicology. 


§ 493.841 Standard; Routine chemistry. 
(a) Failure to attain a score of at 


least 80 percent of acceptable responses 
for each analyte in each testing event 
is unsatisfactory analyte performance 
for the testing event. 


(b) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(c) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(d) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(e)(1) For any unsatisfactory analyte 
or test performance or testing event 
for reasons other than a failure to par-
ticipate, the laboratory must under-
take appropriate training and employ 
the technical assistance necessary to 
correct problems associated with a pro-
ficiency testing failure. 


(2) For any unacceptable analyte or 
testing event score, remedial action 
must be taken and documented, and 
the documentation must be maintained 
by the laboratory for two years from 
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the date of participation in the pro-
ficiency testing event. 


(f) Failure to achieve satisfactory 
performance for the same analyte or 
test in two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


(g) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.843 Standard; Endocrinology. 
(a) Failure to attain a score of at 


least 80 percent of acceptable responses 
for each analyte in each testing event 
is unsatisfactory analyte performance 
for the testing event. 


(b) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(c) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(d) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(e)(1) For any unsatisfactory analyte 
or test performance or testing event 
for reasons other than a failure to par-
ticipate, the laboratory must under-
take appropriate training and employ 
the technical assistance necessary to 
correct problems associated with a pro-
ficiency testing failure. 


(2) For any unacceptable analyte or 
testing event score, remedial action 


must be taken and documented, and 
the documentation must be maintained 
by the laboratory for two years from 
the date of participation in the pro-
ficiency testing event. 


(f) Failure to achieve satisfactory 
performance for the same analyte or 
test in two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


(g) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.845 Standard; Toxicology. 


(a) Failure to attain a score of at 
least 80 percent of acceptable responses 
for each analyte in each testing event 
is unsatisfactory analyte performance 
for the testing event. 


(b) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(c) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(d) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(e)(1) For any unsatisfactory analyte 
or test performance or testing event 
for reasons other than a failure to par-
ticipate, the laboratory must under-
take appropriate training and employ 
the technical assistance necessary to 
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correct problems associated with a pro-
ficiency testing failure. 


(2) For any unacceptable analyte or 
testing event score, remedial action 
must be taken and documented, and 
the documentation must be maintained 
by the laboratory for two years from 
the date of participation in the pro-
ficiency testing event. 


(f) Failure to achieve satisfactory 
performance for the same analyte or 
test in two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


(g) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.849 Condition: Hematology. 
The specialty of hematology, for the 


purpose of proficiency testing, is not 
subdivided into subspecialties of test-
ing. 


§ 493.851 Standard; Hematology. 
(a) Failure to attain a score of at 


least 80 percent of acceptable responses 
for each analyte in each testing event 
is unsatisfactory analyte performance 
for the testing event. 


(b) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(c) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(d) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-


fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(e)(1) For any unsatisfactory analyte 
or test performance or testing event 
for reasons other than a failure to par-
ticipate, the laboratory must under-
take appropriate training and employ 
the technical assistance necessary to 
correct problems associated with a pro-
ficiency testing failure. 


(2) For any unacceptable analyte or 
testing event score, remedial action 
must be taken and documented, and 
the documentation must be maintained 
by the laboratory for two years from 
the date of participation in the pro-
ficiency testing event. 


(f) Failure to achieve satisfactory 
performance for the same analyte in 
two consecutive events or two out of 
three consecutive testing events is un-
successful performance. 


(g) Failure to achieve an overall test-
ing event score of satisfactory perform-
ance for two consecutive testing events 
or two out of three consecutive testing 
events is unsuccessful performance. 


§ 493.853 Condition: Pathology. 
The specialty of pathology includes, 


for purposes of proficiency testing, the 
subspecialty of cytology limited to 
gynecologic examinations. 


§ 493.855 Standard; Cytology: 
gynecologic examinations. 


To participate successfully in a cy-
tology proficiency testing program for 
gynecologic examinations (Pap 
smears), the laboratory must meet the 
requirements of paragraphs (a) through 
(c) of this section. 


(a) The laboratory must ensure that 
each individual engaged in the exam-
ination of gynecologic preparations is 
enrolled in a proficiency testing pro-
gram approved by CMS by January 1, 
1995, if available in the State in which 
he or she is employed. The laboratory 
must ensure that each individual is 
tested at least once per year and ob-
tains a passing score. To ensure this 
annual testing of individuals, an an-
nounced or unannounced testing event 
will be conducted on-site in each lab-
oratory at least once each year. Lab-
oratories will be notified of the time of 
each announced on-site testing event 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00679 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







670 


42 CFR Ch. IV (10–1–20 Edition) § 493.857 


at least 30 days prior to each event. Ad-
ditional testing events will be con-
ducted as necessary in each State or 
region for the purpose of testing indi-
viduals who miss the on-site testing 
event and for retesting individuals as 
described in paragraph (b) of this sec-
tion. 


(b) The laboratory must ensure that 
each individual participates in an an-
nual testing event that involves the ex-
amination of a 10-slide test set as de-
scribed in § 493.945. Individuals who fail 
this testing event are retested with an-
other 10-slide test set as described in 
paragraphs (b)(1) and (b)(2) of this sec-
tion. Individuals who fail this second 
test are subsequently retested with a 
20-slide test set as described in para-
graphs (b)(2) and (b)(3) of this section. 
Individuals are given not more than 2 
hours to complete a 10-slide test and 
not more than 4 hours to complete a 20- 
slide test. Unexcused failure to appear 
by an individual for a retest will result 
in test failure with resulting remedi-
ation and limitations on slide examina-
tions as specified in (b)(1), (b)(2), and 
(b)(3) of this section. 


(1) An individual is determined to 
have failed the annual testing event if 
he or she scores less than 90 percent on 
a 10-slide test set. For an individual 
who fails an annual proficiency testing 
event, the laboratory must schedule a 
retesting event which must take place 
not more than 45 days after receipt of 
the notification of failure. 


(2) An individual is determined to 
have failed the second testing event if 
he or she scores less than 90 percent on 
a 10-slide test set. For an individual 
who fails a second testing event, the 
laboratory must provide him or her 
with documented, remedial training 
and education in the area of failure, 
and must assure that all gynecologic 
slides evaluated subsequent to the no-
tice of failure are reexamined until the 
individual is again retested with a 20- 
slide test set and scores at least 90 per-
cent. Reexamination of slides must be 
documented. 


(3) An individual is determined to 
have failed the third testing event if he 
or she scores less than 90 percent on a 
20-slide test set. An individual who 
fails the third testing event must cease 
examining gynecologic slide prepara-


tions immediately upon notification of 
test failure and may not resume exam-
ining gynecologic slides until the lab-
oratory assures that the individual ob-
tains at least 35 hours of documented, 
formally structured, continuing edu-
cation in diagnostic cytopathology 
that focuses on the examination of 
gynecologic preparations, and until he 
or she is retested with a 20-slide test 
set and scores at least 90 percent. 


(c) If a laboratory fails to ensure that 
individuals are tested or those who fail 
a testing event are retested, or fails to 
take required remedial actions as de-
scribed in paragraphs (b)(1), (b)(2) or 
(b)(3) of this section, CMS will initiate 
intermediate sanctions or limit the 
laboratory’s certificate to exclude 
gynecologic cytology testing under 
CLIA, and, if applicable, suspend the 
laboratory’s Medicare and Medicaid 
payments for gynecologic cytology 
testing in accordance with subpart R of 
this part. 


[57 FR 7146, Feb. 28, 1992, as amended at 58 
FR 5228, Jan. 19, 1993; 59 FR 62609, Dec. 6, 
1994] 


§ 493.857 Condition: 
Immunohematology. 


The specialty of immunohematology 
includes four subspecialties for the pur-
poses of proficiency testing: ABO group 
and D (Rho) typing; unexpected anti-
body detection; compatibility testing; 
and antibody identification. 


§ 493.859 Standard; ABO group and D 
(Rho) typing. 


(a) Failure to attain a score of at 
least 100 percent of acceptable re-
sponses for each analyte or test in each 
testing event is unsatisfactory analyte 
performance for the testing event. 


(b) Failure to attain an overall test-
ing event score of at least 100 percent 
is unsatisfactory performance. 


(c) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 
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(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(d) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(e)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) For any unacceptable analyte or 
unsatisfactory testing event score, re-
medial action must be taken and docu-
mented, and the documentation must 
be maintained by the laboratory for 
two years from the date of participa-
tion in the proficiency testing event. 


(f) Failure to achieve satisfactory 
performance for the same analyte in 
two consecutive testing events or two 
out of three consecutive testing events 
is unsuccessful performance. 


(g) Failure to achieve an overall test-
ing event score of satisfactory for two 
consecutive testing events or two out 
of three consecutive testing events is 
unsuccessful performance. 


§ 493.861 Standard; Unexpected anti-
body detection. 


(a) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 


testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) For any unsatisfactory testing 
event score, remedial action must be 
taken and documented, and the docu-
mentation must be maintained by the 
laboratory for two years from the date 
of participation in the proficiency test-
ing event. 


(e) Failure to achieve an overall test-
ing event score of satisfactory for two 
consecutive testing events or two out 
of three consecutive testing events is 
unsuccessful performance. 


§ 493.863 Standard; Compatibility test-
ing. 


(a) Failure to attain an overall test-
ing event score of at least 100 percent 
is unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 
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(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 
performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) For any unsatisfactory testing 
event score, remedial action must be 
taken and documented, and the docu-
mentation must be maintained by the 
laboratory for two years from the date 
of participation in the proficiency test-
ing event. 


(e) Failure to achieve an overall test-
ing event score of satisfactory for two 
consecutive testing events or two out 
of three consecutive testing events is 
unsuccessful performance. 


§ 493.865 Standard; Antibody identi-
fication. 


(a) Failure to attain an overall test-
ing event score of at least 80 percent is 
unsatisfactory performance. 


(b) Failure to participate in a testing 
event is unsatisfactory performance 
and results in a score of 0 for the test-
ing event. Consideration may be given 
to those laboratories failing to partici-
pate in a testing event only if— 


(1) Patient testing was suspended 
during the time frame allotted for test-
ing and reporting proficiency testing 
results; 


(2) The laboratory notifies the in-
specting agency and the proficiency 
testing program within the time frame 
for submitting proficiency testing re-
sults of the suspension of patient test-
ing and the circumstances associated 
with failure to perform tests on pro-
ficiency testing samples; and 


(3) The laboratory participated in the 
previous two proficiency testing 
events. 


(c) Failure to return proficiency test-
ing results to the proficiency testing 
program within the time frame speci-
fied by the program is unsatisfactory 


performance and results in a score of 0 
for the testing event. 


(d)(1) For any unsatisfactory testing 
event for reasons other than a failure 
to participate, the laboratory must un-
dertake appropriate training and em-
ploy the technical assistance necessary 
to correct problems associated with a 
proficiency testing failure. 


(2) For any unsatisfactory testing 
event score, remedial action must be 
taken and documented, and the docu-
mentation must be maintained by the 
laboratory for two years from the date 
of participation in the proficiency test-
ing event. 


(e) Failure to identify the same anti-
body in two consecutive or two out of 
three consecutive testing events is un-
successful performance. 


(f) Failure to achieve an overall test-
ing event score of satisfactory for two 
consecutive testing events or two out 
of three consecutive testing events is 
unsuccessful performance. 


Subpart I—Proficiency Testing 
Programs for Nonwaived Testing 


SOURCE: 57 FR 7151, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.901 Approval of proficiency test-
ing programs. 


In order for a proficiency testing pro-
gram to receive HHS approval, the pro-
gram must be offered by a private non-
profit organization or a Federal or 
State agency, or entity acting as a des-
ignated agent for the State. An organi-
zation, Federal, or State program seek-
ing approval or reapproval for its pro-
gram for the next calendar year must 
submit an application providing the re-
quired information by July 1 of the 
current year. The organization, Fed-
eral, or State program must provide 
technical assistance to laboratories 
seeking to qualify under the program, 
and must, for each specialty, sub-
specialty, and analyte or test for which 
it provides testing— 


(a) Assure the quality of test sam-
ples, appropriately evaluate and score 
the testing results, and identify per-
formance problems in a timely manner; 


(b) Demonstrate to HHS that it has— 
(1) The technical ability required to— 
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(i) Prepare or purchase samples from 
manufacturers who prepare the sam-
ples in conformance with the appro-
priate good manufacturing practices 
required in 21 CFR parts 606, 640, and 
820; and 


(ii) Distribute the samples, using rig-
orous quality control to assure that 
samples mimic actual patient speci-
mens when possible and that samples 
are homogeneous, except for specific 
subspecialties such as cytology, and 
will be stable within the time frame for 
analysis by proficiency testing partici-
pants; 


(2) A scientifically defensible process 
for determining the correct result for 
each challenge offered by the program; 


(3) A program of sufficient annual 
challenge and with the frequency speci-
fied in §§ 493.909 through 493.959 to es-
tablish that a laboratory has met min-
imum performance requirements; 


(4) The resources needed to provide 
Statewide or nationwide reports to reg-
ulatory agencies on individual’s per-
formance for gynecologic cytology and 
on individual laboratory performance 
on testing events, cumulative reports 
and scores for each laboratory or indi-
vidual, and reports of specific labora-
tory failures using grading criteria ac-
ceptable to HHS. These reports must be 
provided to HHS on a timely basis 
when requested; 


(5) Provisions to include on each pro-
ficiency testing program report form 
used by the laboratory to record test-
ing event results, an attestation state-
ment that proficiency testing samples 
were tested in the same manner as pa-
tient specimens with a signature block 
to be completed by the individual per-
forming the test as well as by the lab-
oratory director; 


(6) A mechanism for notifying par-
ticipants of the PT shipping schedule 
and for participants to notify the pro-
ficiency testing program within three 
days of the expected date of receipt of 
the shipment that samples have not ar-
rived or are unacceptable for testing. 
The program must have provisions for 
replacement of samples that are lost in 
transit or are received in a condition 
that is unacceptable for testing; and 


(7) A process to resolve technical, ad-
ministrative, and scientific problems 
about program operations; 


(c) Meet the specific criteria for pro-
ficiency testing programs listed by spe-
cialty, subspecialty, and analyte or 
test contained in §§ 493.901 through 
493.959 for initial approval and there-
after provide HHS, on an annual basis, 
with the information necessary to as-
sure that the proficiency testing pro-
gram meets the criteria required for 
approval; and 


(d) Comply with all applicable pack-
aging, shipment, and notification re-
quirements of 42 CFR part 72. 


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5228, Jan. 19, 1993] 


§ 493.903 Administrative responsibil-
ities. 


The proficiency testing program 
must— 


(a)(1) Provide HHS or its designees 
and participating laboratories with an 
electronic or a hard copy, or both, of 
reports of proficiency testing results 
and all scores for each laboratory’s per-
formance in a format as required by 
and approved by CMS for each CLIA- 
certified specialty, subspecialty, and 
analyte or test within 60 days after the 
date by which the laboratory must re-
port proficiency testing results to the 
proficiency testing program. 


(2) Provide HHS with reports of PT 
results and scores of individual per-
formance in cytology and provide cop-
ies of reports to participating individ-
uals, and to all laboratories that em-
ploy the individuals, within 15 working 
days of the testing event; 


(b) Furnish to HHS cumulative re-
ports on an individual laboratory’s per-
formance and aggregate data on CLIA- 
certified laboratories for the purpose of 
establishing a system to make the pro-
ficiency testing program’s results 
available, on a reasonable basis, upon 
request of any person, and include such 
explanatory information as may be ap-
propriate to assist in the interpreta-
tion of the proficiency testing pro-
gram’s results; 


(c) Provide HHS with additional in-
formation and data upon request and 
submit such information necessary for 
HHS to conduct an annual evaluation 
to determine whether the proficiency 
testing program continues to meet the 
requirements of §§ 493.901 through 
493.959; 
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(d) Maintain records of laboratories’ 
performance for a period of five years 
or such time as may be necessary for 
any legal proceedings; and 


(e) Provide HHS with an annual re-
port and, if needed, an interim report 
which identifies any previously unrec-
ognized sources of variability in kits, 
instruments, methods, or PT samples, 
which adversely affect the programs’ 
ability to evaluate laboratory perform-
ance. 


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5228, Jan. 19, 1993] 


§ 493.905 Nonapproved proficiency 
testing programs. 


If a proficiency testing program is 
determined by HHS to fail to meet any 
criteria contained in §§ 493.901 through 
493.959 for approval of the proficiency 
testing program, CMS will notify the 
program and the program must notify 
all laboratories enrolled of the non-
approval and the reasons for non-
approval within 30 days of the notifica-
tion. 


PROFICIENCY TESTING PROGRAMS BY 
SPECIALTY AND SUBSPECIALTY 


§ 493.909 Microbiology. 
The subspecialties under the spe-


cialty of microbiology for which a pro-
gram may offer proficiency testing are 
bacteriology, mycobacteriology, my-
cology, parasitology and virology. Spe-
cific criteria for these subspecialties 
are found at §§ 493.911 through 493.919. 


§ 493.911 Bacteriology. 
(a) Types of services offered by labora-


tories. In bacteriology, for proficiency 
testing purposes, there are five types of 
laboratories: 


(1) Those that interpret Gram stains 
or perform primary inoculation, or 
both; and refer cultures to another lab-
oratory appropriately certified for the 
subspecialty of bacteriology for identi-
fication; 


(2) Those that use direct antigen 
techniques to detect an organism and 
may also interpret Gram stains or per-
form primary inoculation, or perform 
any combination of these; 


(3) Those that, in addition to inter-
preting Gram stains, performing pri-
mary inoculations, and using direct 


antigen tests, also isolate and identify 
aerobic bacteria from throat, urine, 
cervical, or urethral discharge speci-
mens to the genus level and may also 
perform antimicrobial susceptibility 
tests on selected isolated microorga-
nisms; 


(4) Those that perform the services in 
paragraph (a)(3) of this section and also 
isolate and identify aerobic bacteria 
from any source to the species level 
and may also perform antimicrobial 
susceptibility tests; and 


(5) Those that perform the services in 
paragraph (a)(4) of this section and also 
isolate and identify anaerobic bacteria 
from any source. 


(b) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing for bacteriology, the 
annual program must provide a min-
imum of five samples per testing event. 
There must be at least three testing 
events at approximately equal inter-
vals per year. The samples may be pro-
vided to the laboratory through mailed 
shipments or, at HHS’ option, may be 
provided to HHS or its designee for on- 
site testing. For the types of labora-
tories specified in paragraph (a) of this 
section, an annual program must in-
clude samples that contain organisms 
that are representative of the six major 
groups of bacteria: anaerobes, 
Enterobacteriaceae, gram-positive ba-
cilli, gram-positive cocci, gram-nega-
tive cocci, and miscellaneous gram- 
negative bacteria, as appropriate. The 
specific organisms included in the sam-
ples may vary from year to year. The 
annual program must include samples 
for bacterial antigen detection, bac-
terial isolation and identification, 
Gram stain, and antimicrobial suscep-
tibility testing. 


(1) An approved program must fur-
nish HHS with a description of samples 
that it plans to include in its annual 
program no later than six months be-
fore each calendar year. At least 50 per-
cent of the samples must be mixtures 
of the principal organism and appro-
priate normal flora. The program must 
include other important emerging 
pathogens (as determined by HHS) and 
either organisms commonly occurring 
in patient specimens or opportunistic 
pathogens. The program must include 
the following two types of samples; 
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each type of sample must meet the 50 
percent mixed culture criterion: 


(i) Samples that require laboratories 
to report only organisms that the test-
ing laboratory considers to be a prin-
cipal pathogen that is clearly respon-
sible for a described illness (excluding 
immuno-compromised patients). The 
program determines the reportable iso-
lates, including antimicrobial suscepti-
bility for any designated isolate; and 


(ii) Samples that require laboratories 
to report all organisms present. Sam-
ples must contain multiple organisms 
frequently found in specimens such as 
urine, blood, abscesses, and aspirates 
where multiple isolates are clearly sig-
nificant or where specimens are de-
rived from immuno-compromised pa-
tients. The program determines the re-
portable isolates. 


(2) An approved program may vary 
over time. For example, the types of 
organisms that might be included in an 
approved program over time are— 


Anaerobes: 
Bacteroides fragilis group 
Clostridium perfringens 
Peptostreptococcus anaerobius 
Enterobacteriaceae 
Citrobacter freundii 
Enterobacter aerogenes 
Escherichia coli 
Klebsiella pneumoniae 
Proteus mirabilis 
Salmonella typhimurium 
Serratia marcescens 
Shigella sonnei 
Yersinia enterocolitica 


Gram-positive bacilli: 
Listeria monocytogenes 
Corynebacterium species CDC Group JK 


Gram-positive cocci: 
Staphylococcus aureus 
Streptococcus Group A 
Streptococcus Group B 
Streptococcus Group D (S. bovis and 


enterococcus) 
Streptococcus pneumoniae 


Gram-negative cocci: 
Branhamella catarrhalis 
Neisseria gonorrhoeae 
Neisseria meningitidis 


Miscellaneous Gram-negative bacteria: 
Campylobacter jejuni 
Haemophilis influenza, Type B 
Pseudomonas aeruginosa 


(3) For antimicrobial susceptibility 
testing, the program must provide at 
least one sample per testing event that 
includes gram-positive or gram-nega-
tive strains that have a predetermined 


pattern of sensitivity or resistance to 
the common antimicrobial agents. 


(c) Evaluation of a laboratory’s per-
formance. HHS approves only those pro-
grams that assess the accuracy of a 
laboratory’s responses in accordance 
with paragraphs (c) (1) through (7) of 
this section. 


(1) The program determines staining 
characteristics to be interpreted by 
Gram stain. The program determines 
the reportable bacteria to be detected 
by direct antigen techniques or isola-
tion. To determine the accuracy of a 
laboratory’s response for Gram stain 
interpretation, direct antigen detec-
tion, identification, or antimicrobial 
susceptibility testing, the program 
must compare the laboratory’s re-
sponse for each sample with the re-
sponse which reflects agreement of ei-
ther 80 percent of ten or more referee 
laboratories or 80 percent or more of 
all participating laboratories. 


(2) To evaluate a laboratory’s re-
sponse for a particular sample, the pro-
gram must determine a laboratory’s 
type of service in accordance with 
paragraph (a) of this section. A labora-
tory must isolate and identify the or-
ganisms to the same extent it performs 
these procedures on patient specimens. 
A laboratory’s performance will be 
evaluated on the basis of its final an-
swer, for example, a laboratory speci-
fied in paragraph (a)(3) of this section 
will be evaluated on the basis of the av-
erage of its scores for paragraphs (c)(3) 
through (c)(6) as determined in para-
graph (c)(7) of this section. 


(3) Since laboratories may incor-
rectly report the presence of organisms 
in addition to the correctly identified 
principal organism(s), the grading sys-
tem must provide a means of deducting 
credit for additional erroneous orga-
nisms that are reported. Therefore, the 
total number of correct responses for 
organism isolation and identification 
submitted by the laboratory divided by 
the number of organisms present plus 
the number of incorrect organisms re-
ported by the laboratory must be mul-
tiplied by 100 to establish a score for 
each sample in each testing event. For 
example, if a sample contained one 
principal organism and the laboratory 
reported it correctly but reported the 
presence of an additional organism, 
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which was not considered reportable, 
the sample grade would be 1/(1 + 1) × 100 
= 50 percent. 


(4) For antimicrobial susceptibility 
testing, a laboratory must indicate 
which drugs are routinely included in 
its test panel when testing patient 
samples. A laboratory’s performance 
will be evaluated for only those anti-
biotics for which service is offered. A 
correct response for each antibiotic 
will be determined as described in 
§ 493.911(c) (1) using criteria such as the 
guidelines established by the National 
Committee for Clinical Laboratory 
Standards. Grading is based on the 
number of correct susceptibility re-
sponses reported by the laboratory di-
vided by the actual number of correct 
susceptibility responses determined by 
the program, multiplied by 100. For ex-
ample, if a laboratory offers suscepti-
bility testing for Enterobacteriaceae 
using amikacin, cephalothin, and 
tobramycin, and the organism in the 
proficiency testing sample is an 
Enterobacteriaceae, and the laboratory 
reports correct responses for two of 
three antimicrobial agents, the labora-
tory’s grade would be 2/3 × 100 = 67 per-
cent. 


(5) The performance criterion for 
qualitative antigen tests is the pres-
ence or absence of the bacterial anti-
gen. The score for antigen tests is the 
number of correct responses divided by 
the number of samples to be tested for 
the antigen, multiplied by 100. 


(6) The performance criteria for 
Gram stain is staining reaction, i.e., 
gram positive or gram negative. The 
score for Gram stain is the number of 
correct responses divided by the num-
ber of challenges to be tested, multi-
plied by 100. 


(7) The score for a testing event in 
bacteriology is the average of the 
scores determined under paragraphs 
(c)(3) through (c)(6) of this section 
kbased on the type of service offered by 
the laboratory. 


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5228, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.913 Mycobacteriology. 


(a) Types of services offered by labora-
tories. In mycobacteriology, there are 


five types of laboratories for pro-
ficiency testing purposes: 


(1) Those that interpret acid-fast 
stains and refer specimen to another 
laboratory appropriately certified in 
the subspecialty of mycobacteriology; 


(2) Those that interpret acid-fast 
stains, perform primary inoculation, 
and refer cultures to another labora-
tory appropriately certified in the sub-
specialty of mycobacteriology for iden-
tification; 


(3) Those that interpret acid-fast 
stains, isolate and perform identifica-
tion and/or antimycobacterial suscepti-
bility of Mycobacterium tuberculosis, but 
refer other mycobacteria species to an-
other laboratory appropriately cer-
tified in the subspecialty of 
mycobacteriology for identification 
and/or susceptibility tests; 


(4) Those that interpret acid-fast 
stains, isolate and identify all 
mycobacteria to the extent required 
for correct clinical diagnosis, but refer 
antimycobacterial susceptibility tests 
to another laboratory appropriately 
certified in the subspecialty of 
mycobacteriology; and 


(5) Those that interpret acid-fast 
stains, isolate and identify all 
mycobacteria to the extent required 
for correct clinical diagnosis, and per-
form antimycobacterial susceptibility 
tests on the organisms isolated. 


(b) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing for mycobacteriology, 
the annual program must provide a 
minimum of five samples per testing 
event. There must be at least two test-
ing events per year. The samples may 
be provided through mailed shipments 
or, at HHS’ option, provided to HHS or 
its designee for on-site testing events. 
For types of laboratories specified in 
paragraphs (a)(1) and (a) (3) through (5) 
of this section, an annual program 
must include samples that contain spe-
cies that are representative of the 5 
major groups (complexes) of 
mycobacteria encountered in human 
specimens. The specific mycobacteria 
included in the samples may vary from 
year to year. 


(1) An approved program must fur-
nish HHS and its agents with a descrip-
tion of samples that it plans to include 
in its annual program no later than six 
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months before each calendar year. At 
least 50 percent of the samples must be 
mixtures of the principal mycobacteria 
and appropriate normal flora. The pro-
gram must include mycobacteria com-
monly occurring in patient specimens 
and other important emerging 
mycobacteria (as determined by HHS). 
The program determines the reportable 
isolates and correct responses for 
antimycobacterial susceptibility for 
any designated isolate. 


(2) An approved program may vary 
over time. For example, the types of 
mycobacteria that might be included 
in an approved program over time are— 


TB 
Mycobacterium tuberculosis 
Mycobacterium bovis 


Group I 
Mycobacterium kansasii 


Group II 
Mycobacterium szulgai 


Group III 
Mycobacterium avium-intracellulare 
Mycobacterium terrae 


Group IV 
Mycobacterium fortuitum 


(3) For antimycobacterial suscepti-
bility testing, the program must pro-
vide at least one sample per testing 
event that includes mycobacterium tu-
berculosis that has a predetermined 
pattern of sensitivity or resistance to 
the common antimycobacterial agents. 


(4) For laboratories specified in para-
graphs (a)(1) and (a)(2), the program 
must provide at least five samples per 
testing event that includes challenges 
that are acid-fast and challenges which 
do not contain acid-fast organisms. 


(c) Evaluation of a laboratory’s per-
formance. HHS approves only those pro-
grams that assess the accuracy of a 
laboratory’s response in accordance 
with paragraphs (c)(1) through (6) of 
this section. 


(1) The program determines the re-
portable mycobacteria to be detected 
by acid-fast stain, for isolation and 
identification, and for 
antimycobacterial susceptibility. To 
determine the accuracy of a labora-
tory’s response, the program must 
compare the laboratory’s response for 
each sample with the response that re-
flects agreement of either 80 percent of 
ten or more referee laboratories or 80 
percent or more of all participating 
laboratories. 


(2) To evaluate a laboratory’s re-
sponse for a particular sample, the pro-
gram must determine a laboratory’s 
type of service in accordance with 
paragraph (a) of this section. A labora-
tory must interpret acid-fast stains 
and isolate and identify the organisms 
to the same extent it performs these 
procedures on patient specimens. A 
laboratory’s performance will be evalu-
ated on the basis of the average of its 
scores as determined in paragraph 
(c)(6) of this section. 


(3) Since laboratories may incor-
rectly report the presence of organisms 
in addition to the correctly identified 
principal organism(s), the grading sys-
tem must provide a means of deducting 
credit for additional erroneous orga-
nisms reported. Therefore, the total 
number of correct responses submitted 
by the laboratory divided by the num-
ber of organisms present plus the num-
ber of incorrect organisms reported by 
the laboratory must be multiplied by 
100 to establish a score for each sample 
in each testing event. For example, if a 
sample contained one principal orga-
nism and the laboratory reported it 
correctly but reported the presence of 
an additional organism, which was not 
present, the sample grade would be 
1 / (1 + 1) × 100 = 50 percent 


(4) For antimycobacterial suscepti-
bility testing, a laboratory must indi-
cate which drugs are routinely in-
cluded in its test panel when testing 
patient samples. A laboratory’s per-
formance will be evaluated for only 
those antibiotics for which suscepti-
bility testing is routinely performed on 
patient specimens. A correct response 
for each antibiotic will be determined 
as described in § 493.913(c)(1). Grading is 
based on the number of correct suscep-
tibility responses reported by the lab-
oratory divided by the actual number 
of correct susceptibility responses as 
determined by the program, multiplied 
by 100. For example, if a laboratory of-
fers susceptibility testing using three 
antimycobacterial agents and the lab-
oratory reports correct response for 
two of the three antimycobacterial 
agents, the laboratory’s grade would be 
2⁄3 × 100 = 67 percent. 


(5) The performance criterion for 
qualitative tests is the presence or ab-
sence of acid-fast organisms. The score 
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for acid-fast organism detection is the 
number of correct responses divided by 
the number of samples to be tested, 
multiplied by 100. 


(6) The score for a testing event in 
mycobacteriology is the average of the 
scores determined under paragraphs 
(c)(3) through (c)(5) of this section 
based on the type of service offered by 
the laboratory. 


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5228, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.915 Mycology. 
(a) Types of services offered by labora-


tories. In mycology, there are four 
types of laboratories for proficiency 
testing purposes that may perform dif-
ferent levels of service for yeasts, 
dimorphic fungi, dermatophytes, and 
aerobic actinomycetes: 


(1) Those that isolate and identify 
only yeasts and/or dermatophytes to 
the genus level; 


(2) Those that isolate and identify 
yeasts and/or dermatophytes to the 
species level; 


(3) Those that isolate and perform 
identification of all organisms to the 
genus level; and 


(4) Those that isolate and perform 
identification of all organisms to the 
species level. 


(b) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing for mycology, the an-
nual program must provide a minimum 
of five samples per testing event. There 
must be at least three testing events at 
approximately equal intervals per year. 
The samples may be provided through 
mailed shipments or, at HHS’ option, 
may be provided to HHS or its designee 
for on-site testing. An annual program 
must include samples that contain or-
ganisms that are representative of five 
major groups of fungi: Yeast or yeast- 
like fungi; dimorphic fungi; 
dematiaceous fungi; dermatophytes; 
and saprophytes, including opportun-
istic fungi. The specific fungi included 
in the samples may vary from year to 
year. 


(1) An approved program must, before 
each calendar year, furnish HHS with a 
description of samples that it plans to 
include in its annual program no later 
than six months before each calendar 


year. At least 50 percent of the samples 
must be mixtures of the principal orga-
nism and appropriate normal back-
ground flora. Other important emerg-
ing pathogens (as determined by HHS) 
and organisms commonly occurring in 
patient specimens must be included pe-
riodically in the program. 


(2) An approved program may vary 
over time. As an example, the types of 
organisms that might be included in an 
approved program over time are— 


Candida albicans 
Candida (other species) 
Cryptococcus neoformans 
Sporothrix schenckii 
Exophiala jeanselmei 
Fonsecaea pedrosoi 
Microsporum sp. 
Acremonium sp. 
Trichophvton sp. 
Aspergillus fumigatus 
Nocardia sp. 
Blastomyces dermatitidis 1 
Zygomycetes sp. 


1 NOTE: Provided as a nonviable sample. 


(c) Evaluation of a laboratory’s per-
formance. HHS approves only those pro-
grams that assess the accuracy of a 
laboratory’s response, in accordance 
with paragraphs (c)(1) through (5) of 
this section. 


(1) The program determines the re-
portable organisms. To determine the 
accuracy of a laboratory’s response, 
the program must compare the labora-
tory’s response for each sample with 
the response that reflects agreement of 
either 80 percent of ten or more referee 
laboratories or 80 percent or more of 
all participating laboratories. 


(2) To evaluate a laboratory’s re-
sponse for a particular sample, the pro-
gram must determine a laboratory’s 
type of service in accordance with 
paragraph (a) of this section. A labora-
tory must isolate and identify the or-
ganisms to the same extent it performs 
these procedures on patient specimens. 


(3) Since laboratories may incor-
rectly report the presence of organisms 
in addition to the correctly identified 
principal organism(s), the grading sys-
tem must deduct credit for additional 
erroneous organisms reported. There-
fore, the total number of correct re-
sponses submitted by the laboratory 
divided by the number of organisms 
present plus the number of incorrect 
organisms reported by the laboratory 
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must be multiplied by 100 to establish 
a score for each sample in each ship-
ment or testing event. For example, if 
a sample contained one principal orga-
nism and the laboratory reported it 
correctly but reported the presence of 
an additional organism, which was not 
present, the sample grade would be 1/(1 
+ 1)x100 = 50 percent. 


(4) The score for the antigen tests is 
the number of correct responses di-
vided by the number of samples to be 
tested for the antigen, multiplied by 
100. 


(5) The score for a testing event is 
the average of the sample scores as de-
termined under paragraph (c)(3) or 
(c)(4), or both, of this section. 


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5228, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.917 Parasitology. 
(a) Types of services offered by labora-


tories. In parasitology there are two 
types of laboratories for proficiency 
testing purposes— 


(1) Those that determine the presence 
or absence of parasites by direct obser-
vation (wet mount) and/or pinworm 
preparations and, if necessary, refer 
specimens to another laboratory appro-
priately certified in the subspecialty of 
parasitology for identification; 


(2) Those that identify parasites 
using concentration preparations and/ 
or permanent stains. 


(b) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing in parasitology, a pro-
gram must provide a minimum of five 
samples per testing event. There must 
be at least three testing events at ap-
proximately equal intervals per year. 
The samples may be provided through 
mailed shipments or, at HHS’s option, 
may be provided to HHS or its designee 
for on-site testing. An annual program 
must include samples that contain 
parasites that are commonly encoun-
tered in the United States as well as 
those recently introduced into the 
United States. Other important emerg-
ing pathogens (as determined by HHS) 
and parasites commonly occurring in 
patient specimens must be included pe-
riodically in the program. 


(1) An approved program must, before 
each calendar year furnish HHS with a 


description of samples that it plans to 
include in its annual program no later 
than six months before each calendar 
year. Samples must include both 
formalinized specimens and PVA (poly-
vinyl alcohol) fixed specimens as well 
as blood smears, as appropriate for a 
particular parasite and stage of the 
parasite. The majority of samples must 
contain protozoa or helminths or a 
combination of parasites. Some sam-
ples must be devoid of parasites. 


(2) An approved program may vary 
over time. As an example, the types of 
parasites that might be included in an 
approved program over time are— 


Enterobius vermicularis 
Entamoeba histolytica 
Entamoeba coli 
Giardia lamblia 
Endolimax nana 
Dientamoeba fragilis 
Iodamoeba butschli 
Chilomastix mesnili 
Hookworm 
Ascaris lumbricoides 
Strongyloides stercoralis 
Trichuris trichiura 
Diphyllobothrium latum 
Cryptosporidium sp. 
Plasmodium falciparum 


(3) For laboratories specified in para-
graph (a)(1) of this section, the pro-
gram must provide at least five sam-
ples per testing event that include 
challenges which contain parasites and 
challenges that are devoid of parasites. 


(c) Evaluation of a laboratory’s per-
formance. HHS approves only those pro-
grams that assess the accuracy of a 
laboratory’s responses in accordance 
with paragraphs (c)(1) through (6) of 
this section. 


(1) The program must determine the 
reportable parasites. It may elect to es-
tablish a minimum number of parasites 
to be identified in samples before they 
are reported. Parasites found in rare 
numbers by referee laboratories are not 
considered in scoring a laboratory’s 
performance; such findings are neutral. 
To determine the accuracy of a labora-
tory’s response, the program must 
compare the laboratory’s response with 
the response that reflects agreement of 
either 80 percent of ten or more referee 
laboratories or 80 percent or more of 
all participating laboratories. 
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(2) To evaluate a laboratory’s re-
sponse for a particular sample, the pro-
gram must determine a laboratory’s 
type of service in accordance with 
paragraph (a) of this section. A labora-
tory must determine the presence or 
absence of a parasite(s) or concentrate 
and identify the parasites to the same 
extent it performs these procedures on 
patient specimens. 


(3) Since laboratories may incor-
rectly report the presence of parasites 
in addition to the correctly identified 
principal parasite(s), the grading sys-
tem must deduct credit for these addi-
tional erroneous parasites reported and 
not found in rare numbers by the pro-
gram’s referencing process. Therefore, 
the total number of correct responses 
submitted by the laboratory divided by 
the number of parasites present plus 
the number of incorrect parasites re-
ported by the laboratory must be mul-
tiplied by 100 to establish a score for 
each sample in each testing event. For 
example, if a sample contained one 
principal parasite and the laboratory 
reported it correctly but reported the 
presence of an additional parasite, 
which was not present, the sample 
grade would be 


1/(1 + 1) × 100 = 50 percent. 
(4) The criterion for acceptable per-


formance for qualitative parasitology 
examinations is presence or absence of 
a parasite(s). 


(5) The score for parasitology is the 
number of correct responses divided by 
the number of samples to be tested, 
multiplied by 100. 


(6) The score for a testing event is 
the average of the sample scores as de-
termined under paragraphs (c)(3) 
through (c)(5) of this section. 


[57 FR 7151, Feb. 28, 1992, as amended at 68 
FR 3702, Jan. 24, 2003] 


§ 493.919 Virology. 


(a) Types of services offered by labora-
tories. In virology, there are two types 
of laboratories for proficiency testing 
purposes— 


(1) Those that only perform tests 
that directly detect viral antigens or 
structures, either in cells derived from 
infected tissues or free in fluid speci-
mens; and 


(2) Those that are able to isolate and 
identify viruses and use direct antigen 
techniques. 


(b) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing in virology, a program 
must provide a minimum of five sam-
ples per testing event. There must be 
at least three testing events at ap-
proximately equal intervals per year. 
The samples may be provided to the 
laboratory through mailed shipments 
or, at HHS’s option, may be provided to 
HHS or its designee for on-site testing. 
An annual program must include viral 
species that are the more commonly 
identified viruses. The specific orga-
nisms found in the samples may vary 
from year to year. The annual program 
must include samples for viral antigen 
detection and viral isolation and iden-
tification. 


(1) An approved program must fur-
nish HHS with a description of samples 
that it plans to include in its annual 
program no later than six months be-
fore each calendar year. The program 
must include other important emerg-
ing viruses (as determined by HHS) and 
viruses commonly occurring in patient 
specimens. 


(2) An approved program may vary 
over time. For example, the types of vi-
ruses that might be included in an ap-
proved program over time are the more 
commonly identified viruses such as 
Herpes simplex, respiratory syncytial 
virus, adenoviruses, enteroviruses, and 
cytomegaloviruses. 


(c) Evaluation of laboratory’s perform-
ance. HHS approves only those pro-
grams that assess the accuracy of a 
laboratory’s response in accordance 
with paragraphs (c)(1) through (5) of 
this section. 


(1) The program determines the re-
portable viruses to be detected by di-
rect antigen techniques or isolated by 
laboratories that perform viral isola-
tion procedures. To determine the ac-
curacy of a laboratory’s response, the 
program must compare the labora-
tory’s response for each sample with 
the response that reflects agreement of 
either 80 percent of ten or more referee 
laboratories or 80 percent or more of 
all participating laboratories. 
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(2) To evaluate a laboratory’s re-
sponse for a particular sample, the pro-
gram must determine a laboratory’s 
type of service in accordance with 
paragraph (a) of this section. A labora-
tory must isolate and identify the vi-
ruses to the same extent it performs 
these procedures on patient specimens. 


(3) Since laboratories may incor-
rectly report the presence of viruses in 
addition to the correctly identified 
principal virus, the grading system 
must provide a means of deducting 
credit for additional erroneous viruses 
reported. Therefore, the total number 
of correct responses determined by 
virus culture techniques submitted by 
the laboratory divided by the number 
of viruses present plus the number of 
incorrect viruses reported by the lab-
oratory must be multiplied by 100 to 
establish a score for each sample in 
each testing event. For example, if a 
sample contained one principal virus 
and the laboratory reported it cor-
rectly but reported the presence of an 
additional virus, which was not 
present, the sample grade would be 1/(1 
+ 1) × 100 = 50 percent. 


(4) The performance criterion for 
qualitative antigen tests is presence or 
absence of the viral antigen. The score 
for the antigen tests is the number of 
correct responses divided by the num-
ber of samples to be tested for the anti-
gen, multiplied by 100. 


(5) The score for a testing event is 
the average of the sample scores as de-
termined under paragraph (c)(3) and 
(c)(4) of this section. 


[57 FR 7151, Feb. 28, 1992, as amended at 68 
FR 3702, Jan. 24, 2003] 


§ 493.921 Diagnostic immunology. 
The subspecialties under the spe-


cialty of immunology for which a pro-
gram may offer proficiency testing are 
syphilis serology and general immu-
nology. Specific criteria for these sub-
specialties are found at §§ 493.923 and 
493.927. 


§ 493.923 Syphilis serology. 
(a) Program content and frequency of 


challenge. To be approved for pro-


ficiency testing in syphilis serology, a 
program must provide a minimum of 
five samples per testing event. There 
must be at least three testing events at 
approximately equal intervals per year. 
The samples may be provided through 
mailed shipments or, at HHS’ option, 
may be provided to HHS or its designee 
for on-site testing. An annual program 
must include samples that cover the 
full range of reactivity from highly re-
active to non-reactive. 


(b) Evaluation of test performance. 
HHS approves only those programs 
that assess the accuracy of a labora-
tory’s responses in accordance with 
paragraphs (b)(1) through (4) of this 
section. 


(1) To determine the accuracy of a 
laboratory’s response for qualitative 
and quantitative syphilis tests, the 
program must compare the labora-
tory’s response with the response that 
reflects agreement of either 80 percent 
of ten or more referee laboratories or 
80 percent or more of all participating 
laboratories. The proficiency testing 
program must indicate the minimum 
concentration, by method, that will be 
considered as indicating a positive re-
sponse. The score for a sample in syphi-
lis serology is the average of scores de-
termined under paragraphs (b)(2) and 
(b)(3) of this section. 


(2) For quantitative syphilis tests, 
the program must determine the cor-
rect response for each method by the 
distance of the response from the tar-
get value. After the target value has 
been established for each response, the 
appropriateness of the response must 
be determined by using fixed criteria. 
The criterion for acceptable perform-
ance for quantitative syphilis serology 
tests is the target value ±1 dilution. 


(3) The criterion for acceptable per-
formance for qualitative syphilis serol-
ogy tests is reactive or nonreactive. 


(4) To determine the overall testing 
event score, the number of correct re-
sponses must be averaged using the fol-
lowing formula: 
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Number of acceptable responses for all challenges


Total numbber of all challenges
 event score× =100 Testing


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5229, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.927 General immunology. 
(a) Program content and frequency of 


challenge. To be approved for pro-
ficiency testing for immunology, the 
annual program must provide a min-
imum of five samples per testing event. 
There must be at least three testing 
events at approximately equal inter-
vals per year. The annual program 
must provide samples that cover the 
full range of reactivity from highly re-
active to nonreactive. The samples 
may be provided through mailed ship-
ments or, at HHS’ option, may be pro-
vided to HHS or its designee for on-site 
testing. 


(b) Challenges per testing event. The 
minimum number of challenges per 
testing event the program must pro-
vide for each analyte or test procedure 
is five. Analytes or tests for which lab-
oratory performance is to be evaluated 
include: 


Analyte or Test Procedure 


Alpha-l antitrypsin 
Alpha-fetoprotein (tumor marker) 
Antinuclear antibody 
Antistreptolysin O 
Anti-human immunodeficiency virus (HIV) 
Complement C3 
Complement C4 
Hepatitis markers (HBsAg, anti-HBc, 


HBeAg) 
IgA 
IgG 
IgE 
IgM 
Infectious mononucleosis 
Rheumatoid factor 
Rubella 


(c) Evaluation of a laboratory’s analyte 
or test performance. HHS approves only 
those programs that assess the accu-
racy of a laboratory’s responses in ac-
cordance with paragraphs (c)(1) 
through (5) of this section. 


(1) To determine the accuracy of a 
laboratory’s response for quantitative 
and qualitative immunology tests or 
analytes, the program must compare 


the laboratory’s response for each 
analyte with the response that reflects 
agreement of either 80 percent of ten or 
more referee laboratories or 80 percent 
or more of all participating labora-
tories. The proficiency testing program 
must indicate the minimum concentra-
tion that will be considered as indi-
cating a positive response. The score 
for a sample in general immunology is 
either the score determined under 
paragraph (c)(2) or (3) of this section. 


(2) For quantitative immunology 
analytes or tests, the program must de-
termine the correct response for each 
analyte by the distance of the response 
from the target value. After the target 
value has been established for each re-
sponse, the appropriateness of the re-
sponse must be determined by using ei-
ther fixed criteria or the number of 
standard deviations (SDs) the response 
differs from the target value. 


Criteria for Acceptable Performance 


The criteria for acceptable perform-
ance are— 


Analyte or test Criteria for acceptable per-
formance 


Alpha-1 antitrypsin ................. Target value ±3 SD. 
Alpha-fetoprotein (tumor 


marker).
Target value ±3 SD. 


Antinuclear antibody .............. Target value ±2 dilutions or 
positive or negative. 


Antistreptolysin O .................. Target value ±2 dilution or 
positive or negative. 


Anti-Human Immuno-
deficiency virus.


Reactive or nonreactive. 


Complement C3 ..................... Target value ±3 SD. 
Complement C4 ..................... Target value ±3 SD. 
Hepatitis (HBsAg, anti-HBc, 


HBeAg).
Reactive (positive) or non-


reactive (negative). 
IgA ......................................... Target value ±3 SD. 
IgE ......................................... Target value ±3 SD. 
IgG ......................................... Target value ±25%. 
IgM ......................................... Target value ±3 SD. 
Infectious mononucleosis ...... Target value ±2 dilutions or 


positive or negative. 
Rheumatoid factor ................. Target value ±2 dilutions or 


positive or negative. 
Rubella ................................... Target value ±2 dilutions or 


immune or nonimmune or 
positive or negative. 


(3) The criterion for acceptable per-
formance for qualitative general im-
munology tests is positive or negative. 
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(4) To determine the analyte testing 
event score, the number of acceptable 


analyte responses must be averaged 
using the following formula: 


Number of acceptable responses for the analyte


Total number  of challenges for the analyte
  for 


the × =100 Analyte score
ttesting event


(5) To determine the overall testing 
event score, the number of correct re-


sponses for all analytes must be aver-
aged using the following formula: 


Number of acceptable responses for all challenges


Total numbber of all challenges
 event score× =100 Testing


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5229, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.929 Chemistry. 


The subspecialties under the spe-
cialty of chemistry for which a pro-
ficiency testing program may offer pro-
ficiency testing are routine chemistry, 
endocrinology, and toxicology. Specific 
criteria for these subspecialties are 
listed in §§ 493.931 through 493.939. 


§ 493.931 Routine chemistry. 


(a) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing for routine chemistry, 
a program must provide a minimum of 
five samples per testing event. There 
must be at least three testing events at 
approximately equal intervals per year. 
The annual program must provide sam-
ples that cover the clinically relevant 
range of values that would be expected 
in patient specimens. The specimens 
may be provided through mailed ship-
ments or, at HHS’ option, may be pro-
vided to HHS or its designee for on-site 
testing. 


(b) Challenges per testing event. The 
minimum number of challenges per 
testing event a program must provide 
for each analyte or test procedure list-
ed below is five serum, plasma or blood 
samples. 


Analyte or Test Procedure 


Alanine aminotransferase (ALT/SGPT) 
Albumin 


Alkaline phosphatase 
Amylase 
Aspartate aminotransferase (AST/SGOT) 
Bilirubin, total 
Blood gas (pH, pO2, and pCO2) 
Calcium, total 
Chloride 
Cholesterol, total 
Cholesterol, high density lipoprotein 
Creatine kinase 
Creatine kinase, isoenzymes 
Creatinine 
Glucose (Excluding measurements on devices 


cleared by FDA for home use) 
Iron, total 
Lactate dehydrogenase (LDH) 
LDH isoenzymes 
Magnesium 
Potassium 
Sodium 
Total Protein 
Triglycerides 
Urea Nitrogen 
Uric Acid 


(c) Evaluation of a laboratory’s analyte 
or test performance. HHS approves only 
those programs that assess the accu-
racy of a laboratory’s responses in ac-
cordance with paragraphs (c)(1) 
through (5) of this section. 


(1) To determine the accuracy of a 
laboratory’s response for qualitative 
and quantitative chemistry tests or 
analytes, the program must compare 
the laboratory’s response for each 
analyte with the response that reflects 
agreement of either 80 percent of ten or 
more referee laboratories or 80 percent 
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or more of all participating labora-
tories. The score for a sample in rou-
tine chemistry is either the score de-
termined under paragraph (c)(2) or (3) 
of this section. 


(2) For quantitative chemistry tests 
or analytes, the program must deter-
mine the correct response for each 
analyte by the distance of the response 
from the target value. After the target 
value has been established for each re-
sponse, the appropriateness of the re-
sponse must be determined by using ei-
ther fixed criteria based on the per-
centage difference from the target 
value or the number of standard devi-
ations (SDs) the response differs from 
the target value. 


Criteria for Acceptable Performance 


The criteria for acceptable perform-
ance are— 


Analyte or test Criteria for acceptable per-
formance 


Alanine aminotransferase 
(ALT/SGPT).


Target value ±20%. 


Albumin .................................. Target value ±10%. 
Alkaline phosphatase ............ Target value ±30%. 
Amylase ................................. Target value ±30%. 
Aspartate aminotransferase 


(AST/SGOT).
Target value ±20%. 


Bilirubin, total ......................... Target value ±0.4 mg/dL or 
±20% (greater). 


Blood gas pO2 ....................... Target value ±3 SD. 
pCO2 ..................................... Target value ±5 mm Hg or 


±8% (greater). 


Analyte or test Criteria for acceptable per-
formance 


pH .......................................... Target value ±0.04. 
Calcium, total ......................... Target value ±1.0 mg/dL. 
Chloride ................................. Target value ±5%. 
Cholesterol, total .................... Target value ±10%. 
Cholesterol, high density 


lipoprotein.
Target value ±30%. 


Creatine kinase ...................... Target value ±30%. 
Creatine kinase isoenzymes MB elevated (presence or ab-


sence) or Target value 
±3SD. 


Creatinine .............................. Target value ±0.3 mg/dL or 
±15% (greater). 


Glucose (excluding glucose 
performed on monitoring 
devices cleared by FDA for 
home use.


Target value ±6 mg/dl or 
±10% (greater). 


Iron, total ................................ Target value ±20%. 
Lactate dehydrogenase 


(LDH).
Target value ±20%. 


LDH isoenzymes ................... LDH1/LDH2 (+ or ¥) or Tar-
get value ±30%. 


Magnesium ............................ Target value ±25%. 
Potassium .............................. Target value ±0.5 mmol/L. 
Sodium ................................... Target value ±4 mmol/L. 
Total Protein .......................... Target value ±10%. 
Triglycerides .......................... Target value ±25%. 
Urea nitrogen ......................... Target value ±2 mg/dL or 


±9% (greater). 
Uric acid ................................. Target value ±17%. 


(3) The criterion for acceptable per-
formance for qualitative routine chem-
istry tests is positive or negative. 


(4) To determine the analyte testing 
event score, the number of acceptable 
analyte responses must be averaged 
using the following formula: 


Number of acceptable responses for the analyte


Total number  of challenges for the analyte
  for 


the × =100 Analyte score
ttesting event


(5) To determine the overall testing 
event score, the number of correct re-


sponses for all analytes must be aver-
aged using the following formula: 


Number of acceptable responses for all challenges


Total numbber of all challenges
 event score× =100 Testing


[57 FR 7151, Feb. 28, 1992, as amended at 68 
FR 3702, Jan. 24, 2003] 


§ 493.933 Endocrinology. 


(a) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing for endocrinology, a 


program must provide a minimum of 
five samples per testing event. There 
must be at least three testing events at 
approximately equal intervals per year. 
The annual program must provide sam-
ples that cover the clinically relevant 
range of values that would be expected 
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in patient specimens. The samples may 
be provided through mailed shipments 
or, at HHS’ option, may be provided to 
HHS or its designee for on-site testing. 


(b) Challenges per testing event. The 
minimum number of challenges per 
testing event a program must provide 
for each analyte or test procedure is 
five serum, plasma, blood, or urine 
samples. 


Analyte or Test 


Cortisol 
Free Thyroxine 
Human Chorionic gonadotropin (excluding 


urine pregnancy tests done by visual color 
comparison categorized as waived tests) 


T3 Uptake 
Triiodothyronine 
Thyroid-stimulating hormone 
Thyroxine 


(c) Evaluation of a laboratory’s analyte 
or test performance. HHS approves only 
those programs that assess the accu-
racy of a laboratory’s responses in ac-
cordance with paragraphs (c)(1) 
through (5) of this section. 


(1) To determine the accuracy of a 
laboratory’s response for qualitative 
and quantitative endocrinology tests 
or analytes, a program must compare 
the laboratory’s response for each 
analyte with the response that reflects 
agreement of either 80 percent of ten or 
more referee laboratories or 80 percent 
or more of all participating labora-
tories. The score for a sample in endo-
crinology is either the score deter-
mined under paragraph (c)(2) or (c)(3) 
of this section. 


(2) For quantitative endocrinology 
tests or analytes, the program must de-
termine the correct response for each 
analyte by the distance of the response 
from the target value. After the target 
value has been established for each re-
sponse, the appropriateness of the re-
sponse must be determined by using ei-
ther fixed criteria based on the per-
centage difference from the target 
value or the number of standard devi-
ations (SDs) the response differs from 
the target value. 


Criteria for Acceptable Performance 


The criteria for acceptable perform-
ance are— 


Analyte or test Criteria for acceptable per-
formance 


Cortisol ................................... Target value ±25%. 
Free Thyroxine ...................... Target value ±3 SD. 
Human Chorionic 


Gonadotropin (excluding 
urine pregnancy tests done 
by visual color comparison 
categorized as waived 
tests).


Target value ±3 SD positive 
or negative. 


T3 Uptake .............................. Target value ±3 SD. 
Triiodothyronine ..................... Target value ±3 SD. 
Thyroid-stimulating hormone Target value ±3 SD. 
Thyroxine ............................... Target value ±20% or 1.0 


mcg/dL (greater). 


(3) The criterion for acceptable per-
formance for qualitative endocrinology 
tests is positive or negative. 


(4) To determine the analyte testing 
event score, the number of acceptable 
analyte responses must be averaged 
using the following formula: 


Number of acceptable responses for the analyte


Total number  of challenges for the analyte
  for 


the × =100 Analyte score
ttesting event


(5) To determine the overall testing 
event score, the number of correct re-


sponses for all analytes must be aver-
aged using the following formula: 


Number of acceptable responses for all challenges


Total numbber of all challenges
 event score× =100 Testing
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[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5229, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.937 Toxicology. 
(a) Program content and frequency of 


challenge. To be approved for pro-
ficiency testing for toxicology, the an-
nual program must provide a minimum 
of five samples per testing event. There 
must be at least three testing events at 
approximately equal intervals per year. 
The annual program must provide sam-
ples that cover the clinically relevant 
range of values that would be expected 
in specimens of patients on drug ther-
apy and that cover the level of clinical 
significance for the particular drug. 
The samples may be provided through 
mailed shipments or, at HHS’ option, 
may be provided to HHS or its designee 
for on-site testing. 


(b) Challenges per testing event. The 
minimum number of challenges per 
testing event a program must provide 
for each analyte or test procedure is 
five serum, plasma, or blood samples. 


Analyte or Test Procedure 


Alcohol (blood) 
Blood lead 
Carbamazepine 
Digoxin 
Ethosuximide 
Gentamicin 
Lithium 
Phenobarbital 


Phenytoin 
Primidone 
Procainamide 


(and metabolite) 
Quinidine 
Theophylline 
Tobramycin 
Valproic Acid 


(c) Evaluation of a laboratory’s analyte 
or test performance. HHS approves only 
those programs that assess the accu-
racy of a laboratory’s responses in ac-
cordance with paragraphs (c)(1) 
through (4) of this section. 


(1) To determine the accuracy of a 
laboratory’s responses for quantitative 
toxicology tests or analytes, the pro-
gram must compare the laboratory’s 


response for each analyte with the re-
sponse that reflects agreement of ei-
ther 80 percent of ten or more referee 
laboratories or 80 percent or more of 
all participating laboratories. The 
score for a sample in toxicology is the 
score determined under paragraph 
(c)(2) of this section. 


(2) For quantitative toxicology tests 
or analytes, the program must deter-
mine the correct response for each 
analyte by the distance of the response 
from the target value. After the target 
value has been established for each re-
sponse, the appropriateness of the re-
sponse must be determined by using 
fixed criteria based on the percentage 
difference from the target value 


Criteria for Acceptable Performance 


The criteria for acceptable perform-
ance are: 


Analyte or test Criteria for acceptable per-
formance 


Alcohol, blood ........................ Target Value ±25%. 
Blood lead .............................. Target Value ±10% or 4 mcg/ 


dL (greater). 
Carbamazepine ..................... Target Value ±25%. 
Digoxin ................................... Target Value ±20% or ±0.2 


ng/mL (greater). 
Ethosuximide ......................... Target Value ±20%. 
Gentamicin ............................. Target Value ±25%. 
Lithium ................................... Target Value ±0.3 mmol/L or 


±20% (greater). 
Phenobarbital ......................... Target Value ±20% 
Phenytoin ............................... Target Value ±25%. 
Primidone ............................... Target Value ±25%. 
Procainamide (and metabo-


lite).
Target Value ±25%. 


Quinidine ................................ Target Value ±25%. 
Tobramycin ............................ Target Value ±25%. 
Theophylline .......................... Target Value ±25%. 
Valproic Acid .......................... Target Value ±25%. 


(3) To determine the analyte testing 
event score, the number of acceptable 
analyte responses must be averaged 
using the following formula: 


Number of acceptable responses for the analyte


Total number  of challenges for the analyte
  for 


the × =100 Analyte score
ttesting event


(4) To determine the overall testing 
event score, the number of correct re-


sponses for all analytes must be aver-
aged using the following formula: 
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Number of acceptable responses for all challenges


Total numbber of all challenges
 event score× =100 Testing


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5229, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.941 Hematology (including rou-
tine hematology and coagulation). 


(a) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing for hematology, a pro-
gram must provide a minimum of five 
samples per testing event. There must 
be at least three testing events at ap-
proximately equal intervals per year. 
The annual program must provide sam-
ples that cover the full range of values 
that would be expected in patient 
specimens. The samples may be pro-
vided through mailed shipments or, at 
HHS’ option, may be provided to HHS 
and or its designee for on-site testing. 


(b) Challenges per testing event. The 
minimum number of challenges per 
testing event a program must provide 
for each analyte or test procedure is 
five. 


Analyte or Test Procedure 


Cell identification or white blood cell dif-
ferential 


Erythrocyte count 
Hematocrit (excluding spun microhemato-


crit) 
Hemoglobin 
Leukocyte count 
Platelet count 
Fibrinogen 
Partial thromboplastin time 
Prothrombin time 


(1) An approved program for cell 
identification may vary over time. The 
types of cells that might be included in 
an approved program over time are— 


Neutrophilic granulocytes 
Eosinophilic granulocytes 
Basophilic granulocytes 
Lymphocytes 
Monocytes 
Major red and white blood cell abnormalities 
Immature red and white blood cells 


(2) White blood cell differentials 
should be limited to the percentage 
distribution of cellular elements listed 
above. 


(c) Evaluation of a laboratory’s analyte 
or test performance. HHS approves only 
those programs that assess the accu-
racy of a laboratory’s responses in ac-
cordance with paragraphs (c) (1) 
through (5) of this section. 


(1) To determine the accuracy of a 
laboratory’s responses for qualitative 
and quantitative hematology tests or 
analytes, the program must compare 
the laboratory’s response for each 
analyte with the response that reflects 
agreement of either 80 percent of ten or 
more referee laboratories or 80 percent 
or more of all participating labora-
tories. The score for a sample in hema-
tology is either the score determined 
under paragraph (c) (2) or (3) of this 
section. 


(2) For quantitative hematology tests 
or analytes, the program must deter-
mine the correct response for each 
analyte by the distance of the response 
from the target value. After the target 
value has been established for each re-
sponse, the appropriateness of the re-
sponse is determined using either fixed 
criteria based on the percentage dif-
ference from the target value or the 
number of standard deviations (SDs) 
the response differs from the target 
value. 


Criteria for Acceptable Performance 


The criteria for acceptable perform-
ance are: 


Analyte or test Criteria for acceptable per-
formance 


Cell identification ................... 90% or greater consensus on 
identification. 


White blood cell differential ... Target ±3SD based on the 
percentage of different 
types of white blood cells 
in the samples. 


Erythrocyte count ................... Target ±6%. 
Hematocrit (Excluding spun 


hematocrits).
Target ±6%. 


Hemoglobin ............................ Target ±7%. 
Leukocyte count .................... Target ±15%. 
Platelet count ......................... Target ±25%. 
Fibrinogen .............................. Target ±20%. 
Partial thromboplastin time .... Target ±15%. 
Prothrombin time ................... Target ±15%. 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00697 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31 E
R


25
S


E
06


.0
22


<
/M


A
T


H
>


kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







688 


42 CFR Ch. IV (10–1–20 Edition) § 493.945 


(3) The criterion for acceptable per-
formance for the qualitative hema-
tology test is correct cell identifica-
tion. 


(4) To determine the analyte testing 
event score, the number of acceptable 
analyte responses must be averaged 
using the following formula: 


Number of acceptable responses for the analyte


Total number  of challenges for the analyte
  for 


the × =100 Analyte score
ttesting event


(5) To determine the overall testing 
event score, the number of correct re-


sponses for all analytes must be aver-
aged using the following formula: 


Number of acceptable responses for all challenges


Total numbber of all challenges
 event score× =100 Testing


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5229, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.945 Cytology; gynecologic exami-
nations. 


(a) Program content and frequency of 
challenge. (1) To be approved for pro-
ficiency testing for gynecologic exami-
nations (Pap smears) in cytology, a 
program must provide test sets com-
posed of 10- and 20-glass slides. Pro-
ficiency testing programs may obtain 
slides for test sets from cytology lab-
oratories, provided the slides have been 
retained by the laboratory for the re-
quired period specified in 
§§ 493.1105(a)(7)(i)(A) and 493.1274(f)(2). If 
slide preparations are still subject to 
retention by the laboratory, they may 
be loaned to a proficiency testing pro-
gram if the program provides the lab-
oratory with documentation of the 
loan of the slides and ensures that 
slides loaned to it are retrievable upon 
request. Each test set must include at 
least one slide representing each of the 
response categories described in para-
graph (b)(3)(ii)(A) of this section, and 
test sets should be comparable so that 
equitable testing is achieved within 
and between proficiency testing pro-
viders. 


(2) To be approved for proficiency 
testing in gynecologic cytology, a pro-
gram must provide announced and un-
announced on-site testing for each in-


dividual at least once per year and 
must provide an initial retesting event 
for each individual within 45 days after 
notification of test failure and subse-
quent retesting events within 45 days 
after completion of remedial action de-
scribed in § 493.855. 


(b) Evaluation of an individual’s per-
formance. HHS approves only those pro-
grams that assess the accuracy of each 
individual’s responses on both 10- and 
20-slide test sets in which the slides 
have been referenced as specified in 
paragraph (b)(1) of this section. 


(1) To determine the accuracy of an 
individual’s response on a particular 
challenge (slide), the program must 
compare the individual’s response for 
each slide preparation with the re-
sponse that reflects the predetermined 
consensus agreement or confirmation 
on the diagnostic category, as de-
scribed in the table in paragraph 
(b)(3)(ii)(A) of this section. For all slide 
preparations, a 100% consensus agree-
ment among a minimum of three phy-
sicians certified in anatomic pathology 
is required. In addition, for 
premalignant and malignant slide 
preparations, confirmation by tissue 
biopsy is required either by comparison 
of the reported biopsy results or re-
evaluation of biopsy slide material by 
a physician certified in anatomic pa-
thology. 


(2) An individual qualified as a tech-
nical supervisor under § 493.1449 (b) or 
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(k) who routinely interprets 
gynecologic slide preparations only 
after they have been examined by a 
cytotechnologist can either be tested 
using a test set that has been screened 
by a cytotechnologist in the same lab-
oratory or using a test set that has not 
been screened. A technical supervisor 
who screens and interprets slide prep-
arations that have not been previously 
examined must be tested using a test 
set that has not been previously 
screened. 


(3) The criteria for acceptable per-
formance are determined by using the 
scoring system in paragraphs (b)(3) (i) 
and (ii) of this section. 


(i) Each slide set must contain 10 or 
20 slides with point values established 
for each slide preparation based on the 
significance of the relationship of the 
interpretation of the slide to a clinical 
condition and whether the participant 
in the testing event is a 
cytotechnologist qualified under 
§ 493.1469 or § 493.1483 or functioning as a 
technical supervisor in cytology quali-
fied under § 493.1449 (b) or (k) of this 
part. 


(ii) The scoring system rewards or pe-
nalizes the participants in proportion 
to the distance of their answers from 
the correct response or target diag-
nosis and the penalty or reward is 
weighted in proportion to the severity 
of the lesion. 


(A) The four response categories for 
reporting proficiency testing results 
and their descriptions are as follows: 


Category Description 


A ............... Unsatisfactory for diagnosis due to: 
(1) Scant cellularity. 
(2) Air drying. 
(3) Obscuring material (blood, inflam-


matory cells, or lubricant). 
B ............... Normal or Benign Changes—includes: 


(1) Normal, negative or within normal 
limits. 


(2) Infection other than Human 
Papillomavirus (HPV) (e.g., 
Trichomonas vaginalis, changes or 
morphology consistent with Candida 
spp., Actinomyces spp. or Herpes 
simplex virus). 


(3) Reactive and reparative changes 
(e.g., inflammation, effects of chem-
otherapy or radiation). 


C ............... Low Grade Squamous Intraepithelial 
Lesion—includes: 


Category Description 


(1) Cellular changes associated with 
HPV. 


(2) Mild dysplasia/CIN–1. 
D ............... High Grade Lesion and Carcinoma— 


includes: 
(1) High grade squamous 


intraepithelial lesions which include 
moderate dysplasia/CIN–2 and se-
vere dysplasia/carcinoma in-situ/ 
CIN–3. 


(2) Squamous cell carcinoma. 
(3) Adenocarcinoma and other malig-


nant neoplasms. 


(B) In accordance with the criteria 
for the scoring system, the charts in 
paragraphs (b)(3)(ii)(C) and (D) of this 
section, for technical supervisors and 
cytotechnologists, respectively, pro-
vide a maximum of 10 points for a cor-
rect response and a maximum of minus 
five (¥5) points for an incorrect re-
sponse on a 10-slide test set. For exam-
ple, if the correct response on a slide is 
‘‘high grade squamous intraepithelial 
lesion’’ (category ‘‘D’’ on the scoring 
system chart) and an examinee calls it 
‘‘normal or negative’’ (category ‘‘B’’ on 
the scoring system chart), then the 
examinee’s point value on that slide is 
calculated as minus five (¥5). Each 
slide is scored individually in the same 
manner. The individual’s score for the 
testing event is determined by adding 
the point value achieved for each slide 
preparation, dividing by the total 
points for the testing event and multi-
plying by 100. 


(C) Criteria for scoring system for a 
10-slide test set. (See table at 
(b)(3)(ii)(A) of this section for a de-
scription of the response categories.) 
For technical supervisors qualified 
under § 493.1449(b) or (k): 


Examinee’s response: A B C D 


Correct response category: 
A ................................................. 10 0 0 0 
B ................................................. 5 10 0 0 
C ................................................. 5 0 10 5 
D ................................................. 0 ¥5 5 10 


(D) Criteria for scoring system for a 
10-slide test set. (See table at para-
graph (b)(3)(ii)(A) of this section for a 
description of the response categories.) 
For cytotechnologists qualified under 
§ 493.1469 or § 493.1483: 
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Examinee’s response: A B C D 


Correct response category: 
A ................................................. 10 0 5 5 
B ................................................. 5 10 5 5 
C ................................................. 5 0 10 10 
D ................................................. 0 ¥5 10 10 


(E) In accordance with the criteria 
for the scoring system, the charts in 
paragraphs (b)(3)(ii)(F) and (G) of this 
section, for technical supervisors and 
cytotechnologists, respectively, pro-
vide maximums of 5 points for a cor-
rect response and minus ten (¥10) 
points for an incorrect response on a 
20-slide test set. 


(F) Criteria for scoring system for a 
20-slide test set. (See table at para-
graph (b)(3)(ii)(A) of this section for a 
description of the response categories.) 
For technical supervisors qualified 
under § 493.1449(b) or (k): 


Examinee’s response: A B C D 


Correct response category: 
A ........................................... 5 0 0 0 
B ........................................... 2 .5 5 0 0 
C .......................................... 2 .5 0 5 2 .5 
D .......................................... 0 ¥10 2 .5 5 


(G) Criteria for scoring system for a 
20-slide test set. (See table at 
(b)(3)(ii)(A) of this section for a de-
scription of the response categories.) 
For cytotechnologists qualified under 
§ 493.1469 or § 493.1483: 


Examinee’s response: A B C D 


Correct response category: 
A ......................................... 5 0 2 .5 2 .5 
B ......................................... 2 .5 5 2 .5 2 .5 
C ......................................... 2 .5 0 5 5 
D ......................................... 0 ¥10 5 5 


[57 FR 7151, Feb. 28, 1992, as amended at 58 
FR 5229, Jan. 19, 1993; 68 FR 3702, Jan. 24, 
2003] 


§ 493.959 Immunohematology. 
(a) Types of services offered by labora-


tories. In immunohematology, there are 
four types of laboratories for pro-
ficiency testing purposes— 


(1) Those that perform ABO group 
and/or D (Rho) typing; 


(2) Those that perform ABO group 
and/or D (Rho) typing, and unexpected 
antibody detection; 


(3) Those that in addition to para-
graph (a)(2) of this section perform 
compatibility testing; and 


(4) Those that perform in addition to 
paragraph (a)(3) of this section anti-
body identification. 


(b) Program content and frequency of 
challenge. To be approved for pro-
ficiency testing for 
immunohematology, a program must 
provide a minimum of five samples per 
testing event. There must be at least 
three testing events at approximately 
equal intervals per year. The annual 
program must provide samples that 
cover the full range of interpretation 
that would be expected in patient 
specimens. The samples may be pro-
vided through mailed shipments or, at 
HHS’ option, may be provided to HHS 
or its designee for on-site testing. 


(c) Challenges per testing event. The 
minimum number of challenges per 
testing event a program must provide 
for each analyte or test procedure is 
five. 


Analyte or Test Procedure 


ABO group (excluding subgroups) 
D (Rho) typing 
Unexpected antibody detection 
Compatibility testing 
Antibody identification 


(d) Evaluation of a laboratory’s analyte 
or test performance. HHS approves only 
those programs that assess the accu-
racy of a laboratory’s response in ac-
cordance with paragraphs (d)(1) 
through (5) of this section. 


(1) To determine the accuracy of a 
laboratory’s response, a program must 
compare the laboratory’s response for 
each analyte with the response that re-
flects agreement of either 100 percent 
of ten or more referee laboratories or 
95 percent or more of all participating 
laboratories except for unexpected 
antibody detection and antibody iden-
tification. To determine the accuracy 
of a laboratory’s response for unex-
pected antibody detection and antibody 
identification, a program must com-
pare the laboratory’s response for each 
analyte with the response that reflects 
agreement of either 95 percent of ten or 
more referee laboratories or 95 percent 
or more of all participating labora-
tories. The score for a sample in 
immunohematology is either the score 
determined under paragraph (d)(2) or 
(3) of this section. 
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(2) Criteria for acceptable performance. 
The criteria for acceptable perform-
ance are— 


Analyte or test Criteria for acceptable per-
formance 


ABO group .............................. 100% accuracy. 
D (Rho) typing ......................... 100% accuracy. 
Unexpected antibody detection 80% accuracy. 
Compatibility testing ................ 100% accuracy. 
Antibody identification ............. 80% accuracy. 


(3) The criterion for acceptable per-
formance for qualitative 
immunohematology tests is positive or 
negative. 


(4) To determine the analyte testing 
event score, the number of acceptable 
analyte responses must be averaged 
using the following formula: 


Number of acceptable responses for the analyte


Total number  of challenges for the analyte
  for 


the × =100 Analyte score
ttesting event


(5) To determine the overall testing 
event score, the number of correct re-


sponses for all analytes must be aver-
aged using the following formula: 


Number of acceptable responses for all challenges


Total numbber of all challenges
 event score× =100 Testing


Subpart J—Facility Administration 
for Nonwaived Testing 


SOURCE: 68 FR 3703, Jan. 24, 2003, unless 
otherwise noted. 


§ 493.1100 Condition: Facility adminis-
tration. 


Each laboratory that performs non-
waived testing must meet the applica-
ble requirements under §§ 493.1101 
through 493.1105, unless HHS approves a 
procedure that provides equivalent 
quality testing as specified in Appendix 
C of the State Operations Manual (CMS 
Pub. 7). 


(a) Reporting of SARS–CoV–2 test re-
sults. During the Public Health Emer-
gency, as defined in § 400.200 of this 
chapter, each laboratory that performs 
a test that is intended to detect SARS– 
CoV–2 or to diagnose a possible case of 
COVID–19 (hereinafter referred to as a 
‘‘SARS–CoV–2 test’’) must report 
SARS–CoV–2 test results to the Sec-
retary in such form and manner, and at 
such timing and frequency, as the Sec-
retary may prescribe. 


(b) [Reserved] 


[68 FR 3703, Jan. 24, 2003, as amended at 85 
FR 54873, Sept. 2, 2020] 


§ 493.1101 Standard: Facilities. 


(a) The laboratory must be con-
structed, arranged, and maintained to 
ensure the following: 


(1) The space, ventilation, and utili-
ties necessary for conducting all phases 
of the testing process. 


(2) Contamination of patient speci-
mens, equipment, instruments, re-
agents, materials, and supplies is mini-
mized. 


(3) Molecular amplification proce-
dures that are not contained in closed 
systems have a uni-directional 
workflow. This must include separate 
areas for specimen preparation, ampli-
fication and product detection, and, as 
applicable, reagent preparation. 


(b) The laboratory must have appro-
priate and sufficient equipment, instru-
ments, reagents, materials, and sup-
plies for the type and volume of testing 
it performs. 


(c) The laboratory must be in compli-
ance with applicable Federal, State, 
and local laboratory requirements. 
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(d) Safety procedures must be estab-
lished, accessible, and observed to en-
sure protection from physical, chem-
ical, biochemical, and electrical haz-
ards, and biohazardous materials. 


(e) Records and, as applicable, slides, 
blocks, and tissues must be maintained 
and stored under conditions that en-
sure proper preservation. 


§ 493.1103 Standard: Requirements for 
transfusion services. 


A facility that provides transfusion 
services must meet all of the require-
ments of this section and document all 
transfusion-related activities. 


(a) Arrangement for services. The facil-
ity must have a transfusion service 
agreement reviewed and approved by 
the responsible party(ies) that govern 
the procurement, transfer, and avail-
ability of blood and blood products. 


(b) Provision of testing. The facility 
must provide prompt ABO grouping, 
D(Rho) typing, unexpected antibody 
detection, compatibility testing, and 
laboratory investigation of transfusion 
reactions on a continuous basis 
through a CLIA-certified laboratory or 
a laboratory meeting equivalent re-
quirements as determined by CMS. 


(c) Blood and blood products storage 
and distribution. (1) If a facility stores 
or maintains blood or blood products 
for transfusion outside of a monitored 
refrigerator, the facility must ensure 
the storage conditions, including tem-
perature, are appropriate to prevent 
deterioration of the blood or blood 
product. 


(2) The facility must establish and 
follow policies to ensure positive iden-
tification of a blood or blood product 
beneficiary. 


(d) Investigation of transfusion reac-
tions. The facility must have proce-
dures for preventing transfusion reac-
tions and when necessary, promptly 
identify, investigate, and report blood 
and blood product transfusion reac-
tions to the laboratory and, as appro-
priate, to Federal and State authori-
ties. 


§ 493.1105 Standard: Retention re-
quirements. 


(a) The laboratory must retain its 
records and, as applicable, slides, 
blocks, and tissues as follows: 


(1) Test requisitions and authorizations. 
Retain records of test requisitions and 
test authorizations, including the pa-
tient’s chart or medical record if used 
as the test requisition or authoriza-
tion, for at least 2 years. 


(2) Test procedures. Retain a copy of 
each test procedure for at least 2 years 
after a procedure has been discon-
tinued. Each test procedure must in-
clude the dates of initial use and dis-
continuance. 


(3) Analytic systems records. Retain 
quality control and patient test 
records (including instrument print-
outs, if applicable) and records docu-
menting all analytic systems activities 
specified in §§ 493.1252 through 493.1289 
for at least 2 years. In addition, retain 
the following: 


(i) Records of test system perform-
ance specifications that the laboratory 
establishes or verifies under § 493.1253 
for the period of time the laboratory 
uses the test system but no less than 2 
years. 


(ii) Immunohematology records, 
blood and blood product records, and 
transfusion records as specified in 21 
CFR 606.160(b)(3)(ii), (b)(3)(iv), (b)(3)(v) 
and (d). 


(4) Proficiency testing records. Retain 
all proficiency testing records for at 
least 2 years. 


(5) Quality system assessment records. 
Retain all laboratory quality systems 
assessment records for at least 2 years. 


(6) Test reports. Retain or be able to 
retrieve a copy of the original report 
(including final, preliminary, and cor-
rected reports) at least 2 years after 
the date of reporting. In addition, re-
tain the following: 


(i) Immunohematology reports as 
specified in 21 CFR 606.160(d). 


(ii) Pathology test reports for at 
least 10 years after the date of report-
ing. 


(7) Slide, block, and tissue retention—(i) 
Slides. (A) Retain cytology slide prep-
arations for at least 5 years from the 
date of examination (see § 493.1274(f) for 
proficiency testing exception). 


(B) Retain histopathology slides for 
at least 10 years from the date of exam-
ination. 


(ii) Blocks. Retain pathology speci-
men blocks for at least 2 years from 
the date of examination. 
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(iii) Tissue. Preserve remnants of tis-
sue for pathology examination until a 
diagnosis is made on the specimen. 


(b) If the laboratory ceases operation, 
the laboratory must make provisions 
to ensure that all records and, as appli-
cable, slides, blocks, and tissue are re-
tained and available for the time 
frames specified in this section. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50723, Aug. 22, 
2003] 


Subpart K—Quality System for 
Nonwaived Testing 


SOURCE: 68 FR 3703, Jan. 24, 2003, unless 
otherwise noted. 


§ 493.1200 Introduction. 
(a) Each laboratory that performs 


nonwaived testing must establish and 
maintain written policies and proce-
dures that implement and monitor a 
quality system for all phases of the 
total testing process (that is, 
preanalytic, analytic, and 
postanalytic) as well as general labora-
tory systems. 


(b) The laboratory’s quality systems 
must include a quality assessment 
component that ensures continuous 
improvement of the laboratory’s per-
formance and services through ongoing 
monitoring that identifies, evaluates 
and resolves problems. 


(c) The various components of the 
laboratory’s quality system are used to 
meet the requirements in this part and 
must be appropriate for the specialties 
and subspecialties of testing the lab-
oratory performs, services it offers, and 
clients it serves. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1201 Condition: Bacteriology. 
If the laboratory provides services in 


the subspecialty of Bacteriology, the 
laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, § 493.1261, and §§ 493.1281 
through 493.1299. 


§ 493.1202 Condition: 
Mycobacteriology. 


If the laboratory provides services in 
the subspecialty of Mycobacteriology, 
the laboratory must meet the require-


ments specified in §§ 493.1230 through 
493.1256, § 493.1262, and §§ 493.1281 
through 493.1299. 


§ 493.1203 Condition: Mycology. 


If the laboratory provides services in 
the subspecialty of Mycology, the lab-
oratory must meet the requirements 
specified in §§ 493.1230 through 493.1256, 
§ 493.1263, and §§ 493.1281 through 
493.1299. 


§ 493.1204 Condition: Parasitology. 


If the laboratory provides services in 
the subspecialty of Parasitology, the 
laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, § 493.1264, and §§ 493.1281 
through 493.1299. 


§ 493.1205 Condition: Virology. 


If the laboratory provides services in 
the subspecialty of Virology, the lab-
oratory must meet the requirements 
specified in §§ 493.1230 through 493.1256, 
§ 493.1265, and §§ 493.1281 through 
493.1299. 


§ 493.1207 Condition: Syphilis serology. 


If the laboratory provides services in 
the subspecialty of Syphilis serology, 
the laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, and §§ 493.1281 through 493.1299. 


§ 493.1208 Condition: General immu-
nology. 


If the laboratory provides services in 
the subspecialty of General immu-
nology, the laboratory must meet the 
requirements specified in §§ 493.1230 
through 493.1256, and §§ 493.1281 through 
493.1299. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1210 Condition: Routine chem-
istry. 


If the laboratory provides services in 
the subspecialty of Routine chemistry, 
the laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, § 493.1267, and §§ 493.1281 
through 493.1299. 
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§ 493.1211 Condition: Urinalysis. 
If the laboratory provides services in 


the subspecialty of Urinalysis, the lab-
oratory must meet the requirements 
specified in §§ 493.1230 through 493.1256, 
and §§ 493.1281 through 493.1299. 


§ 493.1212 Condition: Endocrinology. 
If the laboratory provides services in 


the subspecialty of Endocrinology, the 
laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, and §§ 493.1281 through 493.1299. 


§ 493.1213 Condition: Toxicology. 
If the laboratory provides services in 


the subspecialty of Toxicology, the lab-
oratory must meet the requirements 
specified in §§ 493.1230 through 493.1256, 
and §§ 493.1281 through 493.1299. 


§ 493.1215 Condition: Hematology. 
If the laboratory provides services in 


the specialty of Hematology, the lab-
oratory must meet the requirements 
specified in §§ 493.1230 through 493.1256, 
§ 493.1269, and §§ 493.1281 through 
493.1299. 


§ 493.1217 Condition: 
Immunohematology. 


If the laboratory provides services in 
the specialty of Immunohematology, 
the laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, § 493.1271, and §§ 493.1281 
through 493.1299. 


§ 493.1219 Condition: Histopathology. 
If the laboratory provides services in 


the subspecialty of Histopathology, the 
laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, § 493.1273, and §§ 493.1281 
through 493.1299. 


§ 493.1220 Condition: Oral pathology. 
If the laboratory provides services in 


the subspecialty of Oral pathology, the 
laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, and §§ 493.1281 through 493.1299. 


§ 493.1221 Condition: Cytology. 
If the laboratory provides services in 


the subspecialty of Cytology, the lab-
oratory must meet the requirements 
specified in §§ 493.1230 through 493.1256, 


§ 493.1274, and §§ 493.1281 through 
493.1299. 


§ 493.1225 Condition: Clinical cyto-
genetics. 


If the laboratory provides services in 
the specialty of Clinical cytogenetics, 
the laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, § 493.1276, and §§ 493.1281 
through 493.1299. 


§ 493.1226 Condition: Radiobioassay. 
If the laboratory provides services in 


the specialty of Radiobioassay, the lab-
oratory must meet the requirements 
specified in §§ 493.1230 through 493.1256, 
and §§ 493.1281 through 493.1299. 


§ 493.1227 Condition: 
Histocompatibility. 


If the laboratory provides services in 
the specialty of Histocompatibility, 
the laboratory must meet the require-
ments specified in §§ 493.1230 through 
493.1256, § 493.1278, and §§ 493.1281 
through 493.1299. 


GENERAL LABORATORY SYSTEMS 


§ 493.1230 Condition: General labora-
tory systems. 


Each laboratory that performs non-
waived testing must meet the applica-
ble general laboratory systems require-
ments in §§ 493.1231 through 493.1236, un-
less HHS approves a procedure, speci-
fied in Appendix C of the State Oper-
ations Manual (CMS Pub. 7), that pro-
vides equivalent quality testing. The 
laboratory must monitor and evaluate 
the overall quality of the general lab-
oratory systems and correct identified 
problems as specified in § 493.1239 for 
each specialty and subspecialty of test-
ing performed. 


§ 493.1231 Standard: Confidentiality of 
patient information. 


The laboratory must ensure confiden-
tiality of patient information through-
out all phases of the total testing proc-
ess that are under the laboratory’s con-
trol. 


§ 493.1232 Standard: Specimen identi-
fication and integrity. 


The laboratory must establish and 
follow written policies and procedures 
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that ensure positive identification and 
optimum integrity of a patient’s speci-
men from the time of collection or re-
ceipt of the specimen through comple-
tion of testing and reporting of results. 


§ 493.1233 Standard: Complaint inves-
tigations. 


The laboratory must have a system 
in place to ensure that it documents all 
complaints and problems reported to 
the laboratory. The laboratory must 
conduct investigations of complaints, 
when appropriate. 


§ 493.1234 Standard: Communications. 


The laboratory must have a system 
in place to identify and document prob-
lems that occur as a result of a break-
down in communication between the 
laboratory and an authorized person 
who orders or receives test results. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1235 Standard: Personnel com-
petency assessment policies. 


As specified in the personnel require-
ments in subpart M, the laboratory 
must establish and follow written poli-
cies and procedures to assess employee 
and, if applicable, consultant com-
petency. 


§ 493.1236 Standard: Evaluation of pro-
ficiency testing performance. 


(a) The laboratory must review and 
evaluate the results obtained on pro-
ficiency testing performed as specified 
in subpart H of this part. 


(b) The laboratory must verify the 
accuracy of the following: 


(1) Any analyte or subspecialty with-
out analytes listed in subpart I of this 
part that is not evaluated or scored by 
a CMS-approved proficiency testing 
program. 


(2) Any analyte, specialty or sub-
specialty assigned a proficiency testing 
score that does not reflect laboratory 
test performance (that is, when the 
proficiency testing program does not 
obtain the agreement required for scor-
ing as specified in subpart I of this 
part, or the laboratory receives a zero 
score for nonparticipation, or late re-
turn of results). 


(c) At least twice annually, the lab-
oratory must verify the accuracy of 
the following: 


(1) Any test or procedure it performs 
that is not included in subpart I of this 
part. 


(2) Any test or procedure listed in 
subpart I of this part for which com-
patible proficiency testing samples are 
not offered by a CMS-approved pro-
ficiency testing program. 


(d) All proficiency testing evaluation 
and verification activities must be doc-
umented. 


§ 493.1239 Standard: General labora-
tory systems quality assessment. 


(a) The laboratory must establish 
and follow written policies and proce-
dures for an ongoing mechanism to 
monitor, assess, and, when indicated, 
correct problems identified in the gen-
eral laboratory systems requirements 
specified at §§ 493.1231 through 493.1236. 


(b) The general laboratory systems 
quality assessment must include a re-
view of the effectiveness of corrective 
actions taken to resolve problems, re-
vision of policies and procedures nec-
essary to prevent recurrence of prob-
lems, and discussion of general labora-
tory systems quality assessment re-
views with appropriate staff. 


(c) The laboratory must document all 
general laboratory systems quality as-
sessment activities. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


PREANALYTIC SYSTEMS 


§ 493.1240 Condition: Preanalytic sys-
tems. 


Each laboratory that performs non-
waived testing must meet the applica-
ble preanalytic system(s) requirements 
in §§ 493.1241 and 493.1242, unless HHS 
approves a procedure, specified in Ap-
pendix C of the State Operations Man-
ual (CMS Pub. 7), that provides equiva-
lent quality testing. The laboratory 
must monitor and evaluate the overall 
quality of the preanalytic systems and 
correct identified problems as specified 
in § 493.1249 for each specialty and sub-
specialty of testing performed. 
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§ 493.1241 Standard: Test request. 


(a) The laboratory must have a writ-
ten or electronic request for patient 
testing from an authorized person. 


(b) The laboratory may accept oral 
requests for laboratory tests if it solic-
its a written or electronic authoriza-
tion within 30 days of the oral request 
and maintains the authorization or 
documentation of its efforts to obtain 
the authorization. 


(c) The laboratory must ensure the 
test requisition solicits the following 
information: 


(1) The name and address or other 
suitable identifiers of the authorized 
person requesting the test and, if ap-
propriate, the individual responsible 
for using the test results, or the name 
and address of the laboratory submit-
ting the specimen, including, as appli-
cable, a contact person to enable the 
reporting of imminently life threat-
ening laboratory results or panic or 
alert values. 


(2) The patient’s name or unique pa-
tient identifier. 


(3) The sex and age or date of birth of 
the patient. 


(4) The test(s) to be performed. 
(5) The source of the specimen, when 


appropriate. 
(6) The date and, if appropriate, time 


of specimen collection. 
(7) For Pap smears, the patient’s last 


menstrual period, and indication of 
whether the patient had a previous ab-
normal report, treatment, or biopsy. 


(8) Any additional information rel-
evant and necessary for a specific test 
to ensure accurate and timely testing 
and reporting of results, including in-
terpretation, if applicable. 


(d) The patient’s chart or medical 
record may be used as the test requisi-
tion or authorization but must be 
available to the laboratory at the time 
of testing and available to CMS or a 
CMS agent upon request. 


(e) If the laboratory transcribes or 
enters test requisition or authorization 
information into a record system or a 
laboratory information system, the 
laboratory must ensure the informa-
tion is transcribed or entered accu-
rately. 


§ 493.1242 Standard: Specimen submis-
sion, handling, and referral. 


(a) The laboratory must establish 
and follow written policies and proce-
dures for each of the following, if appli-
cable: 


(1) Patient preparation. 
(2) Specimen collection. 
(3) Specimen labeling, including pa-


tient name or unique patient identifier 
and, when appropriate, specimen 
source. 


(4) Specimen storage and preserva-
tion. 


(5) Conditions for specimen transpor-
tation. 


(6) Specimen processing. 
(7) Specimen acceptability and rejec-


tion. 
(8) Specimen referral. 
(b) The laboratory must document 


the date and time it receives a speci-
men. 


(c) The laboratory must refer a speci-
men for testing only to a CLIA-cer-
tified laboratory or a laboratory meet-
ing equivalent requirements as deter-
mined by CMS. 


(d) If the laboratory accepts a refer-
ral specimen, written instructions 
must be available to the laboratory’s 
clients and must include, as appro-
priate, the information specified in 
paragraphs (a)(1) through (a)(7) of this 
section. 


§ 493.1249 Standard: Preanalytic sys-
tems quality assessment. 


(a) The laboratory must establish 
and follow written policies and proce-
dures for an ongoing mechanism to 
monitor, assess, and when indicated, 
correct problems identified in the 
preanalytic systems specified at 
§§ 493.1241 through 493.1242. 


(b) The preanalytic systems quality 
assessment must include a review of 
the effectiveness of corrective actions 
taken to resolve problems, revision of 
policies and procedures necessary to 
prevent recurrence of problems, and 
discussion of preanalytic systems qual-
ity assessment reviews with appro-
priate staff. 


(c) The laboratory must document all 
preanalytic systems quality assess-
ment activities. 


[68 FR 3703, Jan. 24, 2003; 68 FR 3703, Aug. 22, 
2003] 
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ANALYTIC SYSTEMS 


§ 493.1250 Condition: Analytic systems. 
Each laboratory that performs non-


waived testing must meet the applica-
ble analytic systems requirements in 
§§ 493.1251 through 493.1283, unless HHS 
approves a procedure, specified in Ap-
pendix C of the State Operations Man-
ual (CMS Pub. 7), that provides equiva-
lent quality testing. The laboratory 
must monitor and evaluate the overall 
quality of the analytic systems and 
correct identified problems as specified 
in § 493.1289 for each specialty and sub-
specialty of testing performed. 


§ 493.1251 Standard: Procedure man-
ual. 


(a) A written procedure manual for 
all tests, assays, and examinations per-
formed by the laboratory must be 
available to, and followed by, labora-
tory personnel. Textbooks may supple-
ment but not replace the laboratory’s 
written procedures for testing or exam-
ining specimens. 


(b) The procedure manual must in-
clude the following when applicable to 
the test procedure: 


(1) Requirements for patient prepara-
tion; specimen collection, labeling, 
storage, preservation, transportation, 
processing, and referral; and criteria 
for specimen acceptability and rejec-
tion as described in § 493.1242. 


(2) Microscopic examination, includ-
ing the detection of inadequately pre-
pared slides. 


(3) Step-by-step performance of the 
procedure, including test calculations 
and interpretation of results. 


(4) Preparation of slides, solutions, 
calibrators, controls, reagents, stains, 
and other materials used in testing. 


(5) Calibration and calibration 
verification procedures. 


(6) The reportable range for test re-
sults for the test system as established 
or verified in § 493.1253. 


(7) Control procedures. 
(8) Corrective action to take when 


calibration or control results fail to 
meet the laboratory’s criteria for ac-
ceptability. 


(9) Limitations in the test method-
ology, including interfering substances. 


(10) Reference intervals (normal val-
ues). 


(11) Imminently life-threatening test 
results, or panic or alert values. 


(12) Pertinent literature references. 
(13) The laboratory’s system for en-


tering results in the patient record and 
reporting patient results including, 
when appropriate, the protocol for re-
porting imminently life-threatening 
results, or panic, or alert values. 


(14) Description of the course of ac-
tion to take if a test system becomes 
inoperable. 


(c) Manufacturer’s test system in-
structions or operator manuals may be 
used, when applicable, to meet the re-
quirements of paragraphs (b)(1) 
through (b)(12) of this section. Any of 
the items under paragraphs (b)(1) 
through (b)(12) of this section not pro-
vided by the manufacturer must be 
provided by the laboratory. 


(d) Procedures and changes in proce-
dures must be approved, signed, and 
dated by the current laboratory direc-
tor before use. 


(e) The laboratory must maintain a 
copy of each procedure with the dates 
of initial use and discontinuance as de-
scribed in § 493.1105(a)(2). 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1252 Standard: Test systems, 
equipment, instruments, reagents, 
materials, and supplies. 


(a) Test systems must be selected by 
the laboratory. The testing must be 
performed following the manufactur-
er’s instructions and in a manner that 
provides test results within the labora-
tory’s stated performance specifica-
tions for each test system as deter-
mined under § 493.1253. 


(b) The laboratory must define cri-
teria for those conditions that are es-
sential for proper storage of reagents 
and specimens, accurate and reliable 
test system operation, and test result 
reporting. The criteria must be con-
sistent with the manufacturer’s in-
structions, if provided. These condi-
tions must be monitored and docu-
mented and, if applicable, include the 
following: 


(1) Water quality. 
(2) Temperature. 
(3) Humidity. 
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(4) Protection of equipment and in-
struments from fluctuations and inter-
ruptions in electrical current that ad-
versely affect patient test results and 
test reports. 


(c) Reagents, solutions, culture 
media, control materials, calibration 
materials, and other supplies, as appro-
priate, must be labeled to indicate the 
following: 


(1) Identity and when significant, 
titer, strength or concentration. 


(2) Storage requirements. 
(3) Preparation and expiration dates. 
(4) Other pertinent information re-


quired for proper use. 
(d) Reagents, solutions, culture 


media, control materials, calibration 
materials, and other supplies must not 
be used when they have exceeded their 
expiration date, have deteriorated, or 
are of substandard quality. 


(e) Components of reagent kits of dif-
ferent lot numbers must not be inter-
changed unless otherwise specified by 
the manufacturer. 


§ 493.1253 Standard: Establishment 
and verification of performance 
specifications. 


(a) Applicability. Laboratories are not 
required to verify or establish perform-
ance specifications for any test system 
used by the laboratory before April 24, 
2003. 


(b)(1) Verification of performance speci-
fications. Each laboratory that intro-
duces an unmodified, FDA-cleared or 
approved test system must do the fol-
lowing before reporting patient test re-
sults: 


(i) Demonstrate that it can obtain 
performance specifications comparable 
to those established by the manufac-
turer for the following performance 
characteristics: 


(A) Accuracy. 
(B) Precision. 
(C) Reportable range of test results 


for the test system. 
(ii) Verify that the manufacturer’s 


reference intervals (normal values) are 
appropriate for the laboratory’s pa-
tient population. 


(2) Establishment of performance speci-
fications. Each laboratory that modifies 
an FDA-cleared or approved test sys-
tem, or introduces a test system not 
subject to FDA clearance or approval 


(including methods developed in-house 
and standardized methods such as text 
book procedures), or uses a test system 
in which performance specifications 
are not provided by the manufacturer 
must, before reporting patient test re-
sults, establish for each test system 
the performance specifications for the 
following performance characteristics, 
as applicable: 


(i) Accuracy. 
(ii) Precision. 
(iii) Analytical sensitivity. 
(iv) Analytical specificity to include 


interfering substances. 
(v) Reportable range of test results 


for the test system. 
(vi) Reference intervals (normal val-


ues). 
(vii) Any other performance char-


acteristic required for test perform-
ance. 


(3) Determination of calibration and 
control procedures. The laboratory must 
determine the test system’s calibration 
procedures and control procedures 
based upon the performance specifica-
tions verified or established under 
paragraph (b)(1) or (b)(2) of this sec-
tion. 


(c) Documentation. The laboratory 
must document all activities specified 
in this section. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1254 Standard: Maintenance and 
function checks. 


(a) Unmodified manufacturer’s equip-
ment, instruments, or test systems. The 
laboratory must perform and document 
the following: 


(1) Maintenance as defined by the 
manufacturer and with at least the fre-
quency specified by the manufacturer. 


(2) Function checks as defined by the 
manufacturer and with at least the fre-
quency specified by the manufacturer. 
Function checks must be within the 
manufacturer’s established limits be-
fore patient testing is conducted. 


(b) Equipment, instruments, or test sys-
tems developed in-house, commercially 
available and modified by the laboratory, 
or maintenance and function check proto-
cols are not provided by the manufac-
turer. The laboratory must do the fol-
lowing: 
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(1)(i) Establish a maintenance pro-
tocol that ensures equipment, instru-
ment, and test system performance 
that is necessary for accurate and reli-
able test results and test result report-
ing. 


(ii) Perform and document the main-
tenance activities specified in para-
graph (b)(1)(i) of this section. 


(2)(i) Define a function check pro-
tocol that ensures equipment, instru-
ment, and test system performance 
that is necessary for accurate and reli-
able test results and test result report-
ing. 


(ii) Perform and document the func-
tion checks, including background or 
baseline checks, specified in paragraph 
(b)(2)(i) of this section. Function 
checks must be within the laboratory’s 
established limits before patient test-
ing is conducted. 


§ 493.1255 Standard: Calibration and 
calibration verification procedures. 


Calibration and calibration 
verification procedures are required to 
substantiate the continued accuracy of 
the test system throughout the labora-
tory’s reportable range of test results 
for the test system. Unless otherwise 
specified in this subpart, for each ap-
plicable test system the laboratory 
must do the following: 


(a) Perform and document calibra-
tion procedures— 


(1) Following the manufacturer’s test 
system instructions, using calibration 
materials provided or specified, and 
with at least the frequency rec-
ommended by the manufacturer; 


(2) Using the criteria verified or es-
tablished by the laboratory as specified 
in § 493.1253(b)(3)— 


(i) Using calibration materials appro-
priate for the test system and, if pos-
sible, traceable to a reference method 
or reference material of known value; 
and 


(ii) Including the number, type, and 
concentration of calibration materials, 
as well as acceptable limits for and the 
frequency of calibration; and 


(3) Whenever calibration verification 
fails to meet the laboratory’s accept-
able limits for calibration verification. 


(b) Perform and document calibra-
tion verification procedures— 


(1) Following the manufacturer’s 
calibration verification instructions; 


(2) Using the criteria verified or es-
tablished by the laboratory under 
§ 493.1253(b)(3)— 


(i) Including the number, type, and 
concentration of the materials, as well 
as acceptable limits for calibration 
verification; and 


(ii) Including at least a minimal (or 
zero) value, a mid-point value, and a 
maximum value near the upper limit of 
the range to verify the laboratory’s re-
portable range of test results for the 
test system; and 


(3) At least once every 6 months and 
whenever any of the following occur: 


(i) A complete change of reagents for 
a procedure is introduced, unless the 
laboratory can demonstrate that 
changing reagent lot numbers does not 
affect the range used to report patient 
test results, and control values are not 
adversely affected by reagent lot num-
ber changes. 


(ii) There is major preventive main-
tenance or replacement of critical 
parts that may influence test perform-
ance. 


(iii) Control materials reflect an un-
usual trend or shift, or are outside of 
the laboratory’s acceptable limits, and 
other means of assessing and cor-
recting unacceptable control values 
fail to identify and correct the prob-
lem. 


(iv) The laboratory’s established 
schedule for verifying the reportable 
range for patient test results requires 
more frequent calibration verification. 


§ 493.1256 Standard: Control proce-
dures. 


(a) For each test system, the labora-
tory is responsible for having control 
procedures that monitor the accuracy 
and precision of the complete analytic 
process. 


(b) The laboratory must establish the 
number, type, and frequency of testing 
control materials using, if applicable, 
the performance specifications verified 
or established by the laboratory as 
specified in § 493.1253(b)(3). 


(c) The control procedures must— 
(1) Detect immediate errors that 


occur due to test system failure, ad-
verse environmental conditions, and 
operator performance. 
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(2) Monitor over time the accuracy 
and precision of test performance that 
may be influenced by changes in test 
system performance and environ-
mental conditions, and variance in op-
erator performance. 


(d) Unless CMS approves a procedure, 
specified in Appendix C of the State 
Operations Manual (CMS Pub. 7), that 
provides equivalent quality testing, the 
laboratory must— 


(1) Perform control procedures as de-
fined in this section unless otherwise 
specified in the additional specialty 
and subspecialty requirements at 
§§ 493.1261 through 493.1278. 


(2) For each test system, perform 
control procedures using the number 
and frequency specified by the manu-
facturer or established by the labora-
tory when they meet or exceed the re-
quirements in paragraph (d)(3) of this 
section. 


(3) At least once each day patient 
specimens are assayed or examined 
perform the following for— 


(i) Each quantitative procedure, in-
clude two control materials of different 
concentrations; 


(ii) Each qualitative procedure, in-
clude a negative and positive control 
material; 


(iii) Test procedures producing grad-
ed or titered results, include a negative 
control material and a control mate-
rial with graded or titered reactivity, 
respectively; 


(iv) Each test system that has an ex-
traction phase, include two control ma-
terials, including one that is capable of 
detecting errors in the extraction proc-
ess; and 


(v) Each molecular amplification pro-
cedure, include two control materials 
and, if reaction inhibition is a signifi-
cant source of false negative results, a 
control material capable of detecting 
the inhibition. 


(4) For thin layer chromatography— 
(i) Spot each plate or card, as appli-


cable, with a calibrator containing all 
known substances or drug groups, as 
appropriate, which are identified by 
thin layer chromatography and re-
ported by the laboratory; and 


(ii) Include at least one control mate-
rial on each plate or card, as applica-
ble, which must be processed through 


each step of patient testing, including 
extraction processes. 


(5) For each electrophoretic proce-
dure include, concurrent with patient 
specimens, at least one control mate-
rial containing the substances being 
identified or measured. 


(6) Perform control material testing 
as specified in this paragraph before re-
suming patient testing when a com-
plete change of reagents is introduced; 
major preventive maintenance is per-
formed; or any critical part that may 
influence test performance is replaced. 


(7) Over time, rotate control material 
testing among all operators who per-
form the test. 


(8) Test control materials in the 
same manner as patient specimens. 


(9) When using calibration material 
as a control material, use calibration 
material from a different lot number 
than that used to establish a cut-off 
value or to calibrate the test system. 


(10) Establish or verify the criteria 
for acceptability of all control mate-
rials. 


(i) When control materials providing 
quantitative results are used, statis-
tical parameters (for example, mean 
and standard deviation) for each batch 
and lot number of control materials 
must be defined and available. 


(ii) The laboratory may use the stat-
ed value of a commercially assayed 
control material provided the stated 
value is for the methodology and in-
strumentation employed by the labora-
tory and is verified by the laboratory. 


(iii) Statistical parameters for 
unassayed control materials must be 
established over time by the laboratory 
through concurrent testing of control 
materials having previously deter-
mined statistical parameters. 


(e) For reagent, media, and supply 
checks, the laboratory must do the fol-
lowing: 


(1) Check each batch (prepared in- 
house), lot number (commercially pre-
pared) and shipment of reagents, disks, 
stains, antisera, (except those specifi-
cally referenced in § 493.1261(a)(3)) and 
identification systems (systems using 
two or more substrates or two or more 
reagents, or a combination) when pre-
pared or opened for positive and nega-
tive reactivity, as well as graded reac-
tivity, if applicable. 
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(2) Each day of use (unless otherwise 
specified in this subpart), test staining 
materials for intended reactivity to en-
sure predictable staining characteris-
tics. Control materials for both posi-
tive and negative reactivity must be 
included, as appropriate. 


(3) Check fluorescent and 
immunohistochemical stains for posi-
tive and negative reactivity each time 
of use. 


(4) Before, or concurrent with the ini-
tial use— 


(i) Check each batch of media for ste-
rility if sterility is required for testing; 


(ii) Check each batch of media for its 
ability to support growth and, as ap-
propriate, select or inhibit specific or-
ganisms or produce a biochemical re-
sponse; and 


(iii) Document the physical charac-
teristics of the media when com-
promised and report any deterioration 
in the media to the manufacturer. 


(5) Follow the manufacturer’s speci-
fications for using reagents, media, and 
supplies and be responsible for results. 


(f) Results of control materials must 
meet the laboratory’s and, as applica-
ble, the manufacturer’s test system 
criteria for acceptability before report-
ing patient test results. 


(g) The laboratory must document all 
control procedures performed. 


(h) If control materials are not avail-
able, the laboratory must have an al-
ternative mechanism to detect imme-
diate errors and monitor test system 
performance over time. The perform-
ance of alternative control procedures 
must be documented. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1261 Standard: Bacteriology. 
(a) The laboratory must check the 


following for positive and negative re-
activity using control organisms: 


(1) Each day of use for beta- 
lactamase methods other than 
Cefinase TM. 


(2) Each week of use for Gram stains. 
(3) When each batch (prepared in- 


house), lot number (commercially pre-
pared), and shipment of antisera is pre-
pared or opened, and once every 6 
months thereafter. 


(b) For antimicrobial susceptibility 
tests, the laboratory must check each 


batch of media and each lot number 
and shipment of antimicrobial agent(s) 
before, or concurrent with, initial use, 
using approved control organisms. 


(1) Each day tests are performed, the 
laboratory must use the appropriate 
control organism(s) to check the proce-
dure. 


(2) The laboratory’s zone sizes or 
minimum inhibitory concentration for 
control organisms must be within es-
tablished limits before reporting pa-
tient results. 


(c) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


§ 493.1262 Standard: Mycobacteriology. 
(a) Each day of use, the laboratory 


must check all reagents or test proce-
dures used for mycobacteria identifica-
tion with at least one acid-fast orga-
nism that produces a positive reaction 
and an acid-fast organism that pro-
duces a negative reaction. 


(b) For antimycobacterial suscepti-
bility tests, the laboratory must check 
each batch of media and each lot num-
ber and shipment of antimycobacterial 
agent(s) before, or concurrent with, ini-
tial use, using an appropriate control 
organism(s). 


(1) The laboratory must establish 
limits for acceptable control results. 


(2) Each week tests are performed, 
the laboratory must use the appro-
priate control organism(s) to check the 
procedure. 


(3) The results for the control orga-
nism(s) must be within established lim-
its before reporting patient results. 


(c) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


§ 493.1263 Standard: Mycology. 
(a) The laboratory must check each 


batch (prepared in-house), lot number 
(commercially prepared), and shipment 
of lactophenol cotton blue when pre-
pared or opened for intended reactivity 
with a control organism(s). 


(b) For antifungal susceptibility 
tests, the laboratory must check each 
batch of media and each lot number 
and shipment of antifungal agent(s) be-
fore, or concurrent with, initial use, 
using an appropriate control orga-
nism(s). 
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(1) The laboratory must establish 
limits for acceptable control results. 


(2) Each day tests are performed, the 
laboratory must use the appropriate 
control organism(s) to check the proce-
dure. 


(3) The results for the control orga-
nism(s) must be within established lim-
its before reporting patient results. 


(c) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


§ 493.1264 Standard: Parasitology. 


(a) The laboratory must have avail-
able a reference collection of slides or 
photographs and, if available, gross 
specimens for identification of 
parasites and use these references in 
the laboratory for appropriate com-
parison with diagnostic specimens. 


(b) The laboratory must calibrate 
and use the calibrated ocular microm-
eter for determining the size of ova and 
parasites, if size is a critical param-
eter. 


(c) Each month of use, the laboratory 
must check permanent stains using a 
fecal sample control material that will 
demonstrate staining characteristics. 


(d) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


§ 493.1265 Standard: Virology. 


(a) When using cell culture to isolate 
or identify viruses, the laboratory 
must simultaneously incubate a cell 
substrate control or uninoculated cells 
as a negative control material. 


(b) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


§ 493.1267 Standard: Routine chem-
istry. 


For blood gas analyses, the labora-
tory must perform the following: 


(a) Calibrate or verify calibration ac-
cording to the manufacturer’s speci-
fications and with at least the fre-
quency recommended by the manufac-
turer. 


(b) Test one sample of control mate-
rial each 8 hours of testing using a 
combination of control materials that 
include both low and high values on 
each day of testing. 


(c) Test one sample of control mate-
rial each time specimens are tested un-
less automated instrumentation inter-
nally verifies calibration at least every 
30 minutes. 


(d) Document all control procedures 
performed, as specified in this section. 


§ 493.1269 Standard: Hematology. 
(a) For manual cell counts performed 


using a hemocytometer— 
(1) One control material must be 


tested each 8 hours of operation; and 
(2) Patient specimens and control 


materials must be tested in duplicate. 
(b) For all nonmanual coagulation 


test systems, the laboratory must in-
clude two levels of control material 
each 8 hours of operation and each 
time a reagent is changed. 


(c) For manual coagulation tests— 
(1) Each individual performing tests 


must test two levels of control mate-
rials before testing patient samples and 
each time a reagent is changed; and 


(2) Patient specimens and control 
materials must be tested in duplicate. 


(d) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


§ 493.1271 Standard: 
Immunohematology. 


(a) Patient testing. (1) The laboratory 
must perform ABO grouping, D(Rho) 
typing, unexpected antibody detection, 
antibody identification, and compat-
ibility testing by following the manu-
facturer’s instructions, if provided, and 
as applicable, 21 CFR 606.151(a) through 
(e). 


(2) The laboratory must determine 
ABO group by concurrently testing un-
known red cells with, at a minimum, 
anti-A and anti-B grouping reagents. 
For confirmation of ABO group, the 
unknown serum must be tested with 
known A1 and B red cells. 


(3) The laboratory must determine 
the D(Rho) type by testing unknown 
red cells with anti-D (anti-Rho) blood 
typing reagent. 


(b) Immunohematological testing and 
distribution of blood and blood products. 
Blood and blood product testing and 
distribution must comply with 21 CFR 
606.100(b)(12); 606.160(b)(3)(ii) and 
(b)(3)(v); 610.40; 640.5(a), (b), (c), and (e); 
and 640.11(b). 
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(c) Blood and blood products storage. 
Blood and blood products must be 
stored under appropriate conditions 
that include an adequate temperature 
alarm system that is regularly in-
spected. 


(1) An audible alarm system must 
monitor proper blood and blood prod-
uct storage temperature over a 24-hour 
period. 


(2) Inspections of the alarm system 
must be documented. 


(d) Retention of samples of transfused 
blood. According to the laboratory’s es-
tablished procedures, samples of each 
unit of transfused blood must be re-
tained for further testing in the event 
of transfusion reactions. The labora-
tory must promptly dispose of blood 
not retained for further testing that 
has passed its expiration date. 


(e) Investigation of transfusion reac-
tions. (1) According to its established 
procedures, the laboratory that per-
forms compatibility testing, or issues 
blood or blood products, must promptly 
investigate all transfusion reactions 
occurring in facilities for which it has 
investigational responsibility and 
make recommendations to the medical 
staff regarding improvements in trans-
fusion procedures. 


(2) The laboratory must document, as 
applicable, that all necessary remedial 
actions are taken to prevent 
recurrences of transfusion reactions 
and that all policies and procedures are 
reviewed to assure they are adequate 
to ensure the safety of individuals 
being transfused. 


(f) Documentation. The laboratory 
must document all control procedures 
performed, as specified in this section. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1273 Standard: Histopathology. 
(a) As specified in § 493.1256(e)(3), fluo-


rescent and immunohistochemical 
stains must be checked for positive and 
negative reactivity each time of use. 
For all other differential or special 
stains, a control slide of known reac-
tivity must be stained with each pa-
tient slide or group of patient slides. 
Reaction(s) of the control slide with 
each special stain must be documented. 


(b) The laboratory must retain 
stained slides, specimen blocks, and 


tissue remnants as specified in 
§ 493.1105. The remnants of tissue speci-
mens must be maintained in a manner 
that ensures proper preservation of the 
tissue specimens until the portions 
submitted for microscopic examination 
have been examined and a diagnosis 
made by an individual qualified under 
§ 493.1449(b), (l), or (m). 


(c) An individual who has success-
fully completed a training program in 
neuromuscular pathology approved by 
HHS may examine and provide reports 
for neuromuscular pathology. 


(d) Tissue pathology reports must be 
signed by an individual qualified as 
specified in paragraph (b) or, as appro-
priate, paragraph (c) of this section. If 
a computer report is generated with an 
electronic signature, it must be au-
thorized by the individual who per-
formed the examination and made the 
diagnosis. 


(e) The laboratory must use accept-
able terminology of a recognized sys-
tem of disease nomenclature in report-
ing results. 


(f) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1274 Standard: Cytology. 


(a) Cytology slide examination site. All 
cytology slide preparations must be 
evaluated on the premises of a labora-
tory certified to conduct testing in the 
subspecialty of cytology. 


(b) Staining. The laboratory must 
have available and follow written poli-
cies and procedures for each of the fol-
lowing, if applicable: 


(1) All gynecologic slide preparations 
must be stained using a Papanicolaou 
or modified Papanicolaou staining 
method. 


(2) Effective measures to prevent 
cross-contamination between 
gynecologic and nongynecologic speci-
mens during the staining process must 
be used. 


(3) Nongynecologic specimens that 
have a high potential for cross-con-
tamination must be stained separately 
from other nongynecologic specimens, 
and the stains must be filtered or 
changed following staining. 
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(c) Control procedures. The laboratory 
must establish and follow written poli-
cies and procedures for a program de-
signed to detect errors in the perform-
ance of cytologic examinations and the 
reporting of results. The program must 
include the following: 


(1) A review of slides from at least 10 
percent of the gynecologic cases inter-
preted by individuals qualified under 
§ 493.1469 or § 493.1483, to be negative for 
epithelial cell abnormalities and other 
malignant neoplasms (as defined in 
paragraph (e)(1) of this section). 


(i) The review must be performed by 
an individual who meets one of the fol-
lowing qualifications: 


(A) A technical supervisor qualified 
under § 493.1449(b) or (k). 


(B) A cytology general supervisor 
qualified under § 493.1469. 


(C) A cytotechnologist qualified 
under § 493.1483 who has the experience 
specified in § 493.1469(b)(2). 


(ii) Cases must be randomly selected 
from the total caseload and include 
negatives and those from patients or 
groups of patients that are identified 
as having a higher than average prob-
ability of developing cervical cancer 
based on available patient information. 


(iii) The review of those cases se-
lected must be completed before re-
porting patient results. 


(2) Laboratory comparison of clinical 
information, when available, with cy-
tology reports and comparison of all 
gynecologic cytology reports with a di-
agnosis of high-grade squamous 
intraepithelial lesion (HSIL), adenocar-
cinoma, or other malignant neoplasms 
with the histopathology report, if 
available in the laboratory (either on- 
site or in storage), and determination 
of the causes of any discrepancies. 


(3) For each patient with a current 
HSIL, adenocarcinoma, or other malig-
nant neoplasm, laboratory review of all 
normal or negative gynecologic speci-
mens received within the previous 5 
years, if available in the laboratory (ei-
ther on-site or in storage). If signifi-
cant discrepancies are found that will 
affect current patient care, the labora-
tory must notify the patient’s physi-
cian and issue an amended report. 


(4) Records of initial examinations 
and all rescreening results must be 
documented. 


(5) An annual statistical laboratory 
evaluation of the number of— 


(i) Cytology cases examined; 
(ii) Specimens processed by specimen 


type; 
(iii) Patient cases reported by diag-


nosis (including the number reported 
as unsatisfactory for diagnostic inter-
pretation); 


(iv) Gynecologic cases with a diag-
nosis of HSIL, adenocarcinoma, or 
other malignant neoplasm for which 
histology results were available for 
comparison; 


(v) Gynecologic cases where cytology 
and histology are discrepant; and 


(vi) Gynecologic cases where any re-
screen of a normal or negative speci-
men results in reclassification as low- 
grade squamous intraepithelial lesion 
(LSIL), HSIL, adenocarcinoma, or 
other malignant neoplasms. 


(6) An evaluation of the case reviews 
of each individual examining slides 
against the laboratory’s overall statis-
tical values, documentation of any dis-
crepancies, including reasons for the 
deviation and, if appropriate, correc-
tive actions taken. 


(d) Workload limits. The laboratory 
must establish and follow written poli-
cies and procedures that ensure the fol-
lowing: 


(1) The technical supervisor estab-
lishes a maximum workload limit for 
each individual who performs primary 
screening. 


(i) The workload limit is based on the 
individual’s performance using evalua-
tions of the following: 


(A) Review of 10 percent of the cases 
interpreted as negative for the condi-
tions defined in paragraph (e)(1) of this 
section. 


(B) Comparison of the individual’s in-
terpretation with the technical super-
visor’s confirmation of patient smears 
specified in paragraphs (e)(1) and (e)(3) 
of this section. 


(ii) Each individual’s workload limit 
is reassessed at least every 6 months 
and adjusted when necessary. 


(2) The maximum number of slides 
examined by an individual in each 24- 
hour period does not exceed 100 slides 
(one patient specimen per slide; 
gynecologic, nongynecologic, or both) 
irrespective of the site or laboratory. 
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This limit represents an absolute max-
imum number of slides and must not be 
employed as an individual’s perform-
ance target. In addition— 


(i) The maximum number of 100 slides 
is examined in no less than an 8-hour 
workday; 


(ii) For the purposes of establishing 
workload limits for individuals exam-
ining slides in less than an 8-hour 
workday (includes full-time employees 
with duties other than slide examina-
tion and part-time employees), a period 
of 8 hours is used to prorate the num-
ber of slides that may be examined. 
The formula— 


Number of hours examining slides × 100


8
is used to determine maximum slide 
volume to be examined; 


(iii) Nongynecologic slide prepara-
tions made using liquid-based slide pre-
paratory techniques that result in cell 
dispersion over one-half or less of the 
total available slide may be counted as 
one-half slide; and 


(iv) Technical supervisors who per-
form primary screening are not re-
quired to include tissue pathology 
slides and previously examined cytol-
ogy slides (gynecologic and 
nongynecologic) in the 100 slide work-
load limit. 


(3) The laboratory must maintain 
records of the total number of slides 
examined by each individual during 
each 24-hour period and the number of 
hours spent examining slides in the 24- 
hour period irrespective of the site or 
laboratory. 


(4) Records are available to document 
the workload limit for each individual. 


(e) Slide examination and reporting. 
The laboratory must establish and fol-
low written policies and procedures 
that ensure the following: 


(1) A technical supervisor confirms 
each gynecologic slide preparation in-
terpreted to exhibit reactive or repar-
ative changes or any of the following 
epithelial cell abnormalities: 


(i) Squamous cell. 
(A) Atypical squamous cells of unde-


termined significance (ASC-US) or can-
not exclude HSIL (ASC-H). 


(B) LSIL-Human papillomavirus 
(HPV)/mild dysplasia/cervical 
intraepithelial neoplasia 1 (CIN 1). 


(C) HSIL-moderate and severe dys-
plasia, carcinoma in situ (CIS)/CIN 2 
and CIN 3 or with features suspicious 
for invasion. 


(D) Squamous cell carcinoma. 
(ii) Glandular cell. 
(A) Atypical cells not otherwise spec-


ified (NOS) or specified in comments 
(endocervical, endometrial, or glan-
dular). 


(B) Atypical cells favor neoplastic 
(endocervical or glandular). 


(C) Endocervical adenocarcinoma in 
situ. 


(D) Adenocarcinoma endocervical, 
adenocarcinoma endometrial, adeno-
carcinoma extrauterine, and adenocar-
cinoma NOS. 


(iii) Other malignant neoplasms. 
(2) The report of gynecologic slide 


preparations with conditions specified 
in paragraph (e)(1) of this section must 
be signed to reflect the technical su-
pervisory review or, if a computer re-
port is generated with signature, it 
must reflect an electronic signature 
authorized by the technical supervisor 
who performed the review. 


(3) All nongynecologic preparations 
are reviewed by a technical supervisor. 
The report must be signed to reflect 
technical supervisory review or, if a 
computer report is generated with sig-
nature, it must reflect an electronic 
signature authorized by the technical 
supervisor who performed the review. 


(4) Unsatisfactory specimens or slide 
preparations are identified and re-
ported as unsatisfactory. 


(5) The report contains narrative de-
scriptive nomenclature for all results. 


(6) Corrected reports issued by the 
laboratory indicate the basis for cor-
rection. 


(f) Record and slide retention. (1) The 
laboratory must retain all records and 
slide preparations as specified in 
§ 493.1105. 


(2) Slides may be loaned to pro-
ficiency testing programs in lieu of 
maintaining them for the required 
time period, provided the laboratory 
receives written acknowledgment of 
the receipt of slides by the proficiency 
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testing program and maintains the ac-
knowledgment to document the loan of 
these slides. 


(3) Documentation of slides loaned or 
referred for purposes other than pro-
ficiency testing must be maintained. 


(4) All slides must be retrievable 
upon request. 


(g) Automated and semi-automated 
screening devices. When performing 
evaluations using automated and semi- 
automated screening devices, the lab-
oratory must follow manufacturer’s in-
structions for preanalytic, analytic, 
and postanalytic phases of testing, as 
applicable, and meet the applicable re-
quirements of this subpart K. 


(h) Documentation. The laboratory 
must document all control procedures 
performed, as specified in this section. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1276 Standard: Clinical cyto-
genetics. 


(a) The laboratory must have policies 
and procedures for ensuring accurate 
and reliable patient specimen identi-
fication during the process of 
accessioning, cell preparation, 
photographing or other image repro-
duction technique, photographic print-
ing, and reporting and storage of re-
sults, karyotypes, and photographs. 


(b) The laboratory must have records 
that document the following: 


(1) The media used, reactions ob-
served, number of cells counted, num-
ber of cells karyotyped, number of 
chromosomes counted for each meta-
phase spread, and the quality of the 
banding. 


(2) The resolution is appropriate for 
the type of tissue or specimen and the 
type of study required based on the 
clinical information provided to the 
laboratory. 


(3) An adequate number of 
karyotypes are prepared for each pa-
tient. 


(c) Determination of sex must be per-
formed by full chromosome analysis. 


(d) The laboratory report must in-
clude a summary and interpretation of 
the observations, number of cells 
counted and analyzed, and use the 
International System for Human Cyto-
genetic Nomenclature. 


(e) The laboratory must document all 
control procedures performed, as speci-
fied in this section. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1278 Standard: 
Histocompatibility. 


(a) General. The laboratory must 
meet the following requirements: 


(1) An audible alarm system must be 
used to monitor the storage tempera-
ture of specimens (donor and bene-
ficiary) and reagents. The laboratory 
must have an emergency plan for alter-
nate storage. 


(2) All patient specimens must be 
easily retrievable. 


(3) Reagent typing sera inventory 
prepared in-house must indicate 
source, bleeding date and identification 
number, reagent specificity, and vol-
ume remaining. 


(4) If the laboratory uses 
immunologic reagents (for example, 
antibodies, antibody-coated particles, 
or complement) to facilitate or en-
hance the isolation of lymphocytes, or 
lymphocyte subsets, the efficacy of the 
methods must be monitored with ap-
propriate quality control procedures. 


(5) Participate in at least one na-
tional or regional cell exchange pro-
gram, if available, or develop an ex-
change system with another laboratory 
in order to validate interlaboratory re-
producibility. 


(b) HLA typing. The laboratory must 
do the following: 


(1) Use a technique(s) that is estab-
lished to optimally define, as applica-
ble, HLA Class I and II specificities. 


(2) HLA type all potential transplant 
beneficiaries at a level appropriate to 
support clinical transplant protocol 
and donor selection. 


(3) HLA type cells from organ donors 
referred to the laboratory. 


(4) Use HLA antigen terminology 
that conforms to the latest report of 
the World Health Organization 
(W.H.O.) Committee on Nomenclature. 
Potential new antigens not yet ap-
proved by this committee must have a 
designation that cannot be confused 
with W.H.O. terminology. 


(5) Have available and follow written 
criteria for the following: 
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(i) The preparation of cells or cel-
lular extracts (for example, solubilized 
antigens and nucleic acids), as applica-
ble to the HLA typing technique(s) per-
formed. 


(ii) Selecting typing reagents, wheth-
er prepared in-house or commercially. 


(iii) Ensuring that reagents used for 
typing are adequate to define all HLA- 
A, B and DR specificities that are offi-
cially recognized by the most recent 
W.H.O. Committee on Nomenclature 
and for which reagents are readily 
available. 


(iv) The assignment of HLA antigens. 
(v) When antigen redefinition and re-


typing are required. 
(6) Check each HLA typing by test-


ing, at a minimum the following: 
(i) A positive control material. 
(ii) A negative control material in 


which, if applicable to the technique 
performed, cell viability at the end of 
incubation is sufficient to permit accu-
rate interpretation of results. In assays 
in which cell viability is not required, 
the negative control result must be 
sufficiently different from the positive 
control result to permit accurate inter-
pretation of results. 


(iii) Positive control materials for 
specific cell types when applicable 
(that is, T cells, B cells, and mono-
cytes). 


(c) Disease-associated studies. The lab-
oratory must check each typing for 
disease-associated HLA antigens using 
control materials to monitor the test 
components and each phase of the test 
system to ensure acceptable perform-
ance. 


(d) Antibody Screening. The labora-
tory must do the following: 


(1) Use a technique(s) that detects 
HLA-specific antibody with a speci-
ficity equivalent or superior to that of 
the basic complement-dependent 
microlymphocytotoxicity assay. 


(2) Use a method that distinguishes 
antibodies to HLA Class II antigens 
from antibodies to Class I antigens to 
detect antibodies to HLA Class II anti-
gens. 


(3) Use a panel that contains all the 
major HLA specificities and common 
splits. If the laboratory does not use 
commercial panels, it must maintain a 
list of individuals for fresh panel bleed-
ing. 


(4) Make a reasonable attempt to 
have available monthly serum speci-
mens for all potential transplant bene-
ficiaries for periodic antibody screen-
ing and crossmatch. 


(5) Have available and follow a writ-
ten policy consistent with clinical 
transplant protocols for the frequency 
of screening potential transplant bene-
ficiary sera for preformed HLA-specific 
antibodies. 


(6) Check each antibody screening by 
testing, at a minimum the following: 


(i) A positive control material con-
taining antibodies of the appropriate 
isotype for the assay. 


(ii) A negative control material. 
(7) As applicable, have available and 


follow written criteria and procedures 
for antibody identification to the level 
appropriate to support clinical trans-
plant protocol. 


(e) Crossmatching. The laboratory 
must do the following: 


(1) Use a technique(s) documented to 
have increased sensitivity in compari-
son with the basic complement-depend-
ent microlymphocytotoxicity assay. 


(2) Have available and follow written 
criteria for the following: 


(i) Selecting appropriate patient 
serum samples for crossmatching. 


(ii) The preparation of donor cells or 
cellular extracts (for example, solu-
bilized antigens and nucleic acids), as 
applicable to the crossmatch tech-
nique(s) performed. 


(3) Check each crossmatch and com-
patibility test for HLA Class II anti-
genic differences using control mate-
rials to monitor the test components 
and each phase of the test system to 
ensure acceptable performance. 


(f) Transplantation. Laboratories per-
forming histocompatibility testing for 
transfusion and transplantation pur-
poses must do the following: 


(1) Have available and follow written 
policies and protocols specifying the 
histocompatibility testing (that is, 
HLA typing, antibody screening, com-
patibility testing and crossmatching) 
to be performed for each type of cell, 
tissue or organ to be transfused or 
transplanted. The laboratory’s policies 
must include, as applicable— 


(i) Testing protocols for cadaver 
donor, living, living-related, and com-
bined organ and tissue transplants; 
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(ii) Testing protocols for patients at 
high risk for allograft rejection; and 


(iii) The level of testing required to 
support clinical transplant protocols 
(for example, antigen or allele level). 


(2) For renal allotransplantation and 
combined organ and tissue transplants 
in which a kidney is to be trans-
planted, have available results of final 
crossmatches before the kidney is 
transplanted. 


(3) For nonrenal transplantation, if 
HLA testing and final crossmatches 
were not performed prospectively be-
cause of an emergency situation, the 
laboratory must document the cir-
cumstances, if known, under which the 
emergency transplant was performed, 
and records of the transplant must re-
flect any information provided to the 
laboratory by the patient’s physician. 


(g) Documentation. The laboratory 
must document all control procedures 
performed, as specified in this section. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1281 Standard: Comparison of 
test results. 


(a) If a laboratory performs the same 
test using different methodologies or 
instruments, or performs the same test 
at multiple testing sites, the labora-
tory must have a system that twice a 
year evaluates and defines the relation-
ship between test results using the dif-
ferent methodologies, instruments, or 
testing sites. 


(b) The laboratory must have a sys-
tem to identify and assess patient test 
results that appear inconsistent with 
the following relevant criteria, when 
available: 


(1) Patient age. 
(2) Sex. 
(3) Diagnosis or pertinent clinical 


data. 
(4) Distribution of patient test re-


sults. 
(5) Relationship with other test pa-


rameters. 
(c) The laboratory must document all 


test result comparison activities. 


§ 493.1282 Standard: Corrective ac-
tions. 


(a) Corrective action policies and 
procedures must be available and fol-
lowed as necessary to maintain the lab-


oratory’s operation for testing patient 
specimens in a manner that ensures ac-
curate and reliable patient test results 
and reports. 


(b) The laboratory must document all 
corrective actions taken, including ac-
tions taken when any of the following 
occur: 


(1) Test systems do not meet the lab-
oratory’s verified or established per-
formance specifications, as determined 
in § 493.1253(b), which include but are 
not limited to— 


(i) Equipment or methodologies that 
perform outside of established oper-
ating parameters or performance speci-
fications; 


(ii) Patient test values that are out-
side of the laboratory’s reportable 
range of test results for the test sys-
tem; and 


(iii) When the laboratory determines 
that the reference intervals (normal 
values) for a test procedure are inap-
propriate for the laboratory’s patient 
population. 


(2) Results of control or calibration 
materials, or both, fail to meet the lab-
oratory’s established criteria for ac-
ceptability. All patient test results ob-
tained in the unacceptable test run and 
since the last acceptable test run must 
be evaluated to determine if patient 
test results have been adversely af-
fected. The laboratory must take the 
corrective action necessary to ensure 
the reporting of accurate and reliable 
patient test results. 


(3) The criteria for proper storage of 
reagents and specimens, as specified 
under § 493.1252(b), are not met. 


§ 493.1283 Standard: Test records. 


(a) The laboratory must maintain an 
information or record system that in-
cludes the following: 


(1) The positive identification of the 
specimen. 


(2) The date and time of specimen re-
ceipt into the laboratory. 


(3) The condition and disposition of 
specimens that do not meet the labora-
tory’s criteria for specimen accept-
ability. 


(4) The records and dates of all speci-
men testing, including the identity of 
the personnel who performed the 
test(s). 
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(b) Records of patient testing includ-
ing, if applicable, instrument print-
outs, must be retained. 


§ 493.1289 Standard: Analytic systems 
quality assessment. 


(a) The laboratory must establish 
and follow written policies and proce-
dures for an ongoing mechanism to 
monitor, assess, and when indicated, 
correct problems identified in the ana-
lytic systems specified in §§ 493.1251 
through 493.1283. 


(b) The analytic systems quality as-
sessment must include a review of the 
effectiveness of corrective actions 
taken to resolve problems, revision of 
policies and procedures necessary to 
prevent recurrence of problems, and 
discussion of analytic systems quality 
assessment reviews with appropriate 
staff. 


(c) The laboratory must document all 
analytic systems quality assessment 
activities. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


POSTANALYTIC SYSTEMS 


§ 493.1290 Condition: Postanalytic sys-
tems. 


Each laboratory that performs non-
waived testing must meet the applica-
ble postanalytic systems requirements 
in § 493.1291 unless HHS approves a pro-
cedure, specified in Appendix C of the 
State Operations Manual (CMS Pub. 7) 
that provides equivalent quality test-
ing. The laboratory must monitor and 
evaluate the overall quality of the 
postanalytic systems and correct iden-
tified problems as specified in § 493.1299 
for each specialty and subspecialty of 
testing performed. 


§ 493.1291 Standard: Test report. 


(a) The laboratory must have an ade-
quate manual or electronic system(s) 
in place to ensure test results and 
other patient-specific data are accu-
rately and reliably sent from the point 
of data entry (whether interfaced or 
entered manually) to final report des-
tination, in a timely manner. This in-
cludes the following: 


(1) Results reported from calculated 
data. 


(2) Results and patient-specific data 
electronically reported to network or 
interfaced systems. 


(3) Manually transcribed or electroni-
cally transmitted results and patient- 
specific information reported directly 
or upon receipt from outside referral 
laboratories, satellite or point-of-care 
testing locations. 


(b) Test report information main-
tained as part of the patient’s chart or 
medical record must be readily avail-
able to the laboratory and to CMS or a 
CMS agent upon request. 


(c) The test report must indicate the 
following: 


(1) For positive patient identifica-
tion, either the patient’s name and 
identification number, or a unique pa-
tient identifier and identification num-
ber. 


(2) The name and address of the lab-
oratory location where the test was 
performed. 


(3) The test report date. 
(4) The test performed. 
(5) Specimen source, when appro-


priate. 
(6) The test result and, if applicable, 


the units of measurement or interpre-
tation, or both. 


(7) Any information regarding the 
condition and disposition of specimens 
that do not meet the laboratory’s cri-
teria for acceptability. 


(d) Pertinent ‘‘reference intervals’’ or 
‘‘normal’’ values, as determined by the 
laboratory performing the tests, must 
be available to the authorized person 
who ordered the tests and, if applica-
ble, the individual responsible for using 
the test results. 


(e) The laboratory must, upon re-
quest, make available to clients a list 
of test methods employed by the lab-
oratory and, as applicable, the per-
formance specifications established or 
verified as specified in § 493.1253. In ad-
dition, information that may affect the 
interpretation of test results, for exam-
ple test interferences, must be provided 
upon request. Pertinent updates on 
testing information must be provided 
to clients whenever changes occur that 
affect the test results or interpretation 
of test results. 


(f) Except as provided in § 493.1291(l), 
test results must be released only to 
authorized persons and, if applicable, 
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the persons responsible for using the 
test results and the laboratory that 
initially requested the test. 


(g) The laboratory must immediately 
alert the individual or entity request-
ing the test and, if applicable, the indi-
vidual responsible for using the test re-
sults when any test result indicates an 
imminently life-threatening condition, 
or panic or alert values. 


(h) When the laboratory cannot re-
port patient test results within its es-
tablished time frames, the laboratory 
must determine, based on the urgency 
of the patient test(s) requested, the 
need to notify the appropriate indi-
vidual(s) of the delayed testing. 


(i) If a laboratory refers patient 
specimens for testing— 


(1) The referring laboratory must not 
revise results or information directly 
related to the interpretation of results 
provided by the testing laboratory; 


(2) The referring laboratory may per-
mit each testing laboratory to send the 
test result directly to the authorized 
person who initially requested the test. 
The referring laboratory must retain 
or be able to produce an exact dupli-
cate of each testing laboratory’s re-
port; and 


(3) The authorized person who orders 
a test must be notified by the referring 
laboratory of the name and address of 
each laboratory location where the test 
was performed. 


(j) All test reports or records of the 
information on the test reports must 
be maintained by the laboratory in a 
manner that permits ready identifica-
tion and timely accessibility. 


(k) When errors in the reported pa-
tient test results are detected, the lab-
oratory must do the following: 


(1) Promptly notify the authorized 
person ordering the test and, if applica-
ble, the individual using the test re-
sults of reporting errors. 


(2) Issue corrected reports promptly 
to the authorized person ordering the 
test and, if applicable, the individual 
using the test results. 


(3) Maintain duplicates of the origi-
nal report, as well as the corrected re-
port. 


(l) Upon request by a patient (or the 
patient’s personal representative), the 
laboratory may provide patients, their 
personal representatives, and those 


persons specified under 45 CFR 
164.524(c)(3)(ii), as applicable, with ac-
cess to completed test reports that, 
using the laboratory’s authentication 
process, can be identified as belonging 
to that patient. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003, as amended at 79 FR 7316, Feb. 6, 2014] 


§ 493.1299 Standard: Postanalytic sys-
tems quality assessment. 


(a) The laboratory must establish 
and follow written policies and proce-
dures for an ongoing mechanism to 
monitor, assess and, when indicated, 
correct problems identified in the 
postanalytic systems specified in 
§ 493.1291. 


(b) The postanalytic systems quality 
assessment must include a review of 
the effectiveness of corrective actions 
taken to resolve problems, revision of 
policies and procedures necessary to 
prevent recurrence of problems, and 
discussion of postanalytic systems 
quality assessment reviews with appro-
priate staff. 


(c) The laboratory must document all 
postanalytic systems quality assess-
ment activities. 


[68 FR 3703, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


Subpart L [Reserved] 


Subpart M—Personnel for 
Nonwaived Testing 


SOURCE: 57 FR 7172, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.1351 General. 


This subpart consists of the per-
sonnel requirements that must be met 
by laboratories performing moderate 
complexity testing, PPM procedures, 
high complexity testing, or any com-
bination of these tests. 


[60 FR 20049, Apr. 24, 1995] 


LABORATORIES PERFORMING PROVIDER- 
PERFORMED MICROSCOPY (PPM) PRO-
CEDURES 


SOURCE: 60 FR 20049, Apr. 24, 1995, unless 
otherwise noted. 
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§ 493.1353 Scope. 


In accordance with § 493.19(b), the 
moderate complexity procedures speci-
fied as PPM procedures are considered 
such only when personally performed 
by a health care provider during a pa-
tient visit in the context of a physical 
examination. PPM procedures are sub-
ject to the personnel requirements in 
§§ 493.1355 through 493.1365. 


§ 493.1355 Condition: Laboratories per-
forming PPM procedures; labora-
tory director. 


The laboratory must have a director 
who meets the qualification require-
ments of § 493.1357 and provides overall 
management and direction in accord-
ance with § 493.1359. 


§ 493.1357 Standard; laboratory direc-
tor qualifications. 


The laboratory director must be 
qualified to manage and direct the lab-
oratory personnel and the performance 
of PPM procedures as specified in 
§ 493.19(c) and must be eligible to be an 
operator of a laboratory within the re-
quirements of subpart R of this part. 


(a) The laboratory director must pos-
sess a current license as a laboratory 
director issued by the State in which 
the laboratory is located, if the licens-
ing is required. 


(b) The laboratory director must 
meet one of the following require-
ments: 


(1) Be a physician, as defined in 
§ 493.2. 


(2) Be a midlevel practitioner, as de-
fined in § 493.2, authorized by a State to 
practice independently in the State in 
which the laboratory is located. 


(3) Be a dentist, as defined in § 493.2. 


§ 493.1359 Standard; PPM laboratory 
director responsibilities. 


The laboratory director is respon-
sible for the overall operation and ad-
ministration of the laboratory, includ-
ing the prompt, accurate, and pro-
ficient reporting of test results. The 
laboratory director must— 


(a) Direct no more than five labora-
tories; and 


(b) Ensure that any procedure listed 
under § 493.19(c)— 


(1) Is personally performed by an in-
dividual who meets the qualification 
requirements in § 493.1363; and 


(2) Is performed in accordance with 
applicable requirements in subparts H, 
J, K, and M of this part. 


[57 FR 7172, Feb. 28, 1992, as amended at 68 
FR 3713, Jan. 24, 2003; 68 FR 50724, Aug. 22, 
2003] 


§ 493.1361 Condition: Laboratories per-
forming PPM procedures; testing 
personnel. 


The laboratory must have a suffi-
cient number of individuals who meet 
the qualification requirements of 
§ 493.1363 to perform the functions spec-
ified in § 493.1365 for the volume and 
complexity of testing performed. 


§ 493.1363 Standard: PPM testing per-
sonnel qualifications. 


Each individual performing PPM pro-
cedures must— 


(a) Possess a current license issued 
by the State in which the laboratory is 
located if the licensing is required; and 


(b) Meet one of the following require-
ments: 


(1) Be a physician, as defined in 
§ 493.2. 


(2) Be a midlevel practitioner, as de-
fined in § 493.2, under the supervision of 
a physician or in independent practice 
if authorized by the State in which the 
laboratory is located. 


(3) Be a dentist as defined in § 493.2 of 
this part. 


§ 493.1365 Standard; PPM testing per-
sonnel responsibilities. 


The testing personnel are responsible 
for specimen processing, test perform-
ance, and for reporting test results. 
Any PPM procedure must be— 


(a) Personally performed by one of 
the following practitioners: 


(1) A physician during the patient’s 
visit on a specimen obtained from his 
or her own patient or from a patient of 
a group medical practice of which the 
physician is a member or employee. 


(2) A midlevel practitioner, under the 
supervision of a physician or in inde-
pendent practice if authorized by the 
State in which the laboratory is lo-
cated, during the patient’s visit on a 
specimen obtained from his or her own 
patient or from the patient of a clinic, 
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group medical practice, or other health 
care provider, in which the midlevel 
practitioner is a member or an em-
ployee. 


(3) A dentist during the patient’s 
visit on a specimen obtained from his 
or her own patient or from a patient of 
a group dental practice of which the 
dentist is a member or an employee; 
and 


(b) Performed using a microscope 
limited to a brightfield or a phase/con-
trast microscope. 


LABORATORIES PERFORMING MODERATE 
COMPLEXITY TESTING 


§ 493.1403 Condition: Laboratories per-
forming moderate complexity test-
ing; laboratory director. 


The laboratory must have a director 
who meets the qualification require-
ments of § 493.1405 of this subpart and 
provides overall management and di-
rection in accordance with § 493.1407 of 
this subpart. 


§ 493.1405 Standard; Laboratory direc-
tor qualifications. 


The laboratory director must be 
qualified to manage and direct the lab-
oratory personnel and the performance 
of moderate complexity tests and must 
be eligible to be an operator of a lab-
oratory within the requirements of 
subpart R of this part. 


(a) The laboratory director must pos-
sess a current license as a laboratory 
director issued by the State in which 
the laboratory is located, if such li-
censing is required; and 


(b) The laboratory director must— 
(1) (i) Be a doctor of medicine or doc-


tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in anatomic or clin-
ical pathology, or both, by the Amer-
ican Board of Pathology or the Amer-
ican Osteopathic Board of Pathology or 
possess qualifications that are equiva-
lent to those required for such certifi-
cation; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have had laboratory training or 
experience consisting of: 


(A) At least one year directing or su-
pervising non-waived laboratory test-
ing; or 


(B) Beginning September 1, 1993, have 
at least 20 continuing medical edu-
cation credit hours in laboratory prac-
tice commensurate with the director 
responsibilities defined in § 493.1407; or 


(C) Laboratory training equivalent to 
paragraph (b)(2)(ii)(B) of this section 
obtained during medical residency. 
(For example, physicians certified ei-
ther in hematology or hematology and 
medical oncology by the American 
Board of Internal Medicine); or 


(3) Hold an earned doctoral degree in 
a chemical, physical, biological, or 
clinical laboratory science from an ac-
credited institution; and 


(i) Be certified by the American 
Board of Medical Microbiology, the 
American Board of Clinical Chemistry, 
the American Board of Bioanalysis, or 
the American Board of Medical Labora-
tory Immunology; or 


(ii) Have had at least one year experi-
ence directing or supervising non- 
waived laboratory testing; 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; 


(ii) Have at least one year of labora-
tory training or experience, or both in 
non-waived testing; and 


(iii) In addition, have at least one 
year of supervisory laboratory experi-
ence in non-waived testing; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical, or biological 
science or medical technology from an 
accredited institution; 


(ii) Have at least 2 years of labora-
tory training or experience, or both in 
non-waived testing; and 


(iii) In addition, have at least 2 years 
of supervisory laboratory experience in 
non-waived testing; 


(6) Be serving as a laboratory direc-
tor and must have previously qualified 
or could have qualified as a laboratory 
director under § 493.1406; or 


(7) On or before February 28, 1992, 
qualified under State law to direct a 
laboratory in the State in which the 
laboratory is located. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5233, Jan. 19, 1993] 
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§ 493.1406 Standard; Laboratory direc-
tor qualifications on or before Feb-
ruary 28, 1992. 


The laboratory director must be 
qualified to manage and direct the lab-
oratory personnel and test perform-
ance. 


(a) The laboratory director must pos-
sess a current license as a laboratory 
director issued by the State, if such li-
censing exists; and 


(b) The laboratory director must: 
(1) Be a physician certified in ana-


tomical or clinical pathology (or both) 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; 


(2) Be a physician who: 
(i) Is certified by the American Board 


of Pathology or the American Osteo-
pathic Board of Pathology in at least 
one of the laboratory specialties; or 


(ii) Is certified by the American 
Board of Medical Microbiology, the 
American Board of Clinical Chemistry, 
the American Board of Bioanalysis, or 
other national accrediting board in one 
of the laboratory specialties; or 


(iii) Is certified by the American So-
ciety of Cytology to practice 
cytopathology or possesses qualifica-
tions that are equivalent to those re-
quired for such certification; or 


(iv) Subsequent to graduation, has 
had 4 or more years of full-time general 
laboratory training and experience of 
which at least 2 years were spent ac-
quiring proficiency in one of the lab-
oratory specialties; 


(3) For the subspecialty of oral pa-
thology only, be certified by the Amer-
ican Board of Oral Pathology, Amer-
ican Board of Pathology or the Amer-
ican Osteopathic Board of Pathology or 
possesses qualifications that are equiv-
alent to those required for certifi-
cation; 


(4) Hold an earned doctoral degree 
from an accredited institution with a 
chemical, physical, or biological 
science as a major subject and 


(i) Is certified by the American Board 
of Medical Microbiology, the American 
Board of Clinical Chemistry, the Amer-
ican Board of Bioanalysis, or other na-
tional accrediting board acceptable to 


HHS in one of the laboratory special-
ties; or 


(ii) Subsequent to graduation, has 
had 4 or more years of full-time general 
laboratory training and experience of 
which at least 2 years were spent ac-
quiring proficiency in one of the lab-
oratory specialties; 


(5) With respect to individuals first 
qualifying before July 1, 1971, have 
been responsible for the direction of a 
laboratory for 12 months between July 
1, 1961, and January 1, 1968, and, in ad-
dition, either: 


(i) Was a physician and subsequent to 
graduation had at least 4 years of per-
tinent full-time laboratory experience; 


(ii) Held a master’s degree from an 
accredited institution with a chemical, 
physical, or biological science as a 
major subject and subsequent to grad-
uation had at least 4 years of pertinent 
full-time laboratory experience; 


(iii) Held a bachelor’s degree from an 
accredited institution with a chemical, 
physical, or biological science as a 
major subject and subsequent to grad-
uation had at least 6 years of pertinent 
full-time laboratory experience; or 


(iv) Achieved a satisfactory grade 
through an examination conducted by 
or under the sponsorship of the U.S. 
Public Health Service on or before July 
1, 1970; or 


(6) Qualify under State law to direct 
the laboratory in the State in which 
the laboratory is located. 


NOTE: The January 1, 1968 date for meeting 
the 12 months’ laboratory direction require-
ment in paragraph (b)(5) of this section may 
be extended 1 year for each year of full-time 
laboratory experience obtained before Janu-
ary 1, 1958 required by State law for a labora-
tory director license. An exception to the 
July 1, 1971 qualifying date in paragraph 
(b)(5) of this section was made provided that 
the individual requested qualification ap-
proval by October 21, 1975 and had been em-
ployed in a laboratory for at least 3 years of 
the 5 years preceding the date of submission 
of his qualifications. 


[58 FR 5233, Jan. 19, 1993] 


§ 493.1407 Standard; Laboratory direc-
tor responsibilities. 


The laboratory director is respon-
sible for the overall operation and ad-
ministration of the laboratory, includ-
ing the employment of personnel who 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00723 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







714 


42 CFR Ch. IV (10–1–20 Edition) § 493.1407 


are competent to perform test proce-
dures, and record and report test re-
sults promptly, accurate, and pro-
ficiently and for assuring compliance 
with the applicable regulations. 


(a) The laboratory director, if quali-
fied, may perform the duties of the 
technical consultant, clinical consult-
ant, and testing personnel, or delegate 
these responsibilities to personnel 
meeting the qualifications of §§ 493.1409, 
493.1415, and 493.1421, respectively. 


(b) If the laboratory director reappor-
tions performance of his or her respon-
sibilities, he or she remains responsible 
for ensuring that all duties are prop-
erly performed. 


(c) The laboratory director must be 
accessible to the laboratory to provide 
onsite, telephone or electronic con-
sultation as needed. 


(d) Each individual may direct no 
more than five laboratories. 


(e) The laboratory director must— 
(1) Ensure that testing systems de-


veloped and used for each of the tests 
performed in the laboratory provide 
quality laboratory services for all as-
pects of test performance, which in-
cludes the preanalytic, analytic, and 
postanalytic phases of testing; 


(2) Ensure that the physical plant 
and environmental conditions of the 
laboratory are appropriate for the test-
ing performed and provide a safe envi-
ronment in which employees are pro-
tected from physical, chemical, and bi-
ological hazards; 


(3) Ensure that— 
(i) The test methodologies selected 


have the capability of providing the 
quality of results required for patient 
care; 


(ii) Verification procedures used are 
adequate to determine the accuracy, 
precision, and other pertinent perform-
ance characteristics of the method; and 


(iii) Laboratory personnel are per-
forming the test methods as required 
for accurate and reliable results; 


(4) Ensure that the laboratory is en-
rolled in an HHS approved proficiency 
testing program for the testing per-
formed and that— 


(i) The proficiency testing samples 
are tested as required under subpart H 
of this part; 


(ii) The results are returned within 
the timeframes established by the pro-
ficiency testing program; 


(iii) All proficiency testing reports 
received are reviewed by the appro-
priate staff to evaluate the labora-
tory’s performance and to identify any 
problems that require corrective ac-
tion; and 


(iv) An approved corrective action 
plan is followed when any proficiency 
testing results are found to be unac-
ceptable or unsatisfactory; 


(5) Ensure that the quality control 
and quality assessment programs are 
established and maintained to assure 
the quality of laboratory services pro-
vided and to identify failures in quality 
as they occur; 


(6) Ensure the establishment and 
maintenance of acceptable levels of an-
alytical performance for each test sys-
tem; 


(7) Ensure that all necessary reme-
dial actions are taken and documented 
whenever significant deviations from 
the laboratory’s established perform-
ance specifications are identified, and 
that patient test results are reported 
only when the system is functioning 
properly; 


(8) Ensure that reports of test results 
include pertinent information required 
for interpretation; 


(9) Ensure that consultation is avail-
able to the laboratory’s clients on mat-
ters relating to the quality of the test 
results reported and their interpreta-
tion concerning specific patient condi-
tions; 


(10) Employ a sufficient number of 
laboratory personnel with the appro-
priate education and either experience 
or training to provide appropriate con-
sultation, properly supervise and accu-
rately perform tests and report test re-
sults in accordance with the personnel 
responsibilities described in this sub-
part; 


(11) Ensure that prior to testing pa-
tients’ specimens, all personnel have 
the appropriate education and experi-
ence, receive the appropriate training 
for the type and complexity of the 
services offered, and have dem-
onstrated that they can perform all 
testing operations reliably to provide 
and report accurate results; 
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(12) Ensure that policies and proce-
dures are established for monitoring 
individuals who conduct preanalytical, 
analytical, and postanalytical phases 
of testing to assure that they are com-
petent and maintain their competency 
to process specimens, perform test pro-
cedures and report test results prompt-
ly and proficiently, and whenever nec-
essary, identify needs for remedial 
training or continuing education to im-
prove skills; 


(13) Ensure that an approved proce-
dure manual is available to all per-
sonnel responsible for any aspect of the 
testing process; and 


(14) Specify, in writing, the respon-
sibilities and duties of each consultant 
and each person, engaged in the per-
formance of the preanalytic, analytic, 
and postanalytic phases of testing, 
that identifies which examinations and 
procedures each individual is author-
ized to perform, whether supervision is 
required for specimen processing, test 
performance or results reporting, and 
whether consultant or director review 
is required prior to reporting patient 
test results. 


[57 FR 7172, Feb. 28, 1992, as amended at 68 
FR 3713, Jan. 24, 2003] 


§ 493.1409 Condition: Laboratories per-
forming moderate complexity test-
ing; technical consultant. 


The laboratory must have a technical 
consultant who meets the qualification 
requirements of § 493.1411 of this sub-
part and provides technical oversight 
in accordance with § 493.1413 of this 
subpart. 


§ 493.1411 Standard; Technical con-
sultant qualifications. 


The laboratory must employ one or 
more individuals who are qualified by 
education and either training or expe-
rience to provide technical consulta-
tion for each of the specialties and sub-
specialties of service in which the lab-
oratory performs moderate complexity 
tests or procedures. The director of a 
laboratory performing moderate com-
plexity testing may function as the 
technical consultant provided he or she 
meets the qualifications specified in 
this section. 


(a) The technical consultant must 
possess a current license issued by the 


State in which the laboratory is lo-
cated, if such licensing is required. 


(b) The technical consultant must— 
(1) (i) Be a doctor of medicine or doc-


tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in anatomic or clin-
ical pathology, or both, by the Amer-
ican Board of Pathology or the Amer-
ican Osteopathic Board of Pathology or 
possess qualifications that are equiva-
lent to those required for such certifi-
cation; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least one year of labora-
tory training or experience, or both in 
non-waived testing, in the designated 
specialty or subspecialty areas of serv-
ice for which the technical consultant 
is responsible (for example, physicians 
certified either in hematology or he-
matology and medical oncology by the 
American Board of Internal Medicine 
are qualified to serve as the technical 
consultant in hematology); or 


(3)(i) Hold an earned doctoral or mas-
ter’s degree in a chemical, physical, bi-
ological or clinical laboratory science 
or medical technology from an accred-
ited institution; and 


(ii) Have at least one year of labora-
tory training or experience, or both in 
non-waived testing, in the designated 
specialty or subspecialty areas of serv-
ice for which the technical consultant 
is responsible; or 


(4)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both in 
non-waived testing, in the designated 
specialty or subspecialty areas of serv-
ice for which the technical consultant 
is responsible. 


NOTE: The technical consultant require-
ments for ‘‘laboratory training or experi-
ence, or both’’ in each specialty or sub-
specialty may be acquired concurrently in 
more than one of the specialties or sub-
specialties of service, excluding waived tests. 
For example, an individual who has a bach-
elor’s degree in biology and additionally has 
documentation of 2 years of work experience 


VerDate Sep<11>2014 14:08 Dec 03, 2020 Jkt 250196 PO 00000 Frm 00725 Fmt 8010 Sfmt 8010 Q:\42\42V5.TXT PC31kp
ay


ne
 o


n 
V


M
O


F
R


W
IN


70
2 


w
ith


 $
$_


JO
B







716 


42 CFR Ch. IV (10–1–20 Edition) § 493.1413 


performing tests of moderate complexity in 
all specialties and subspecialties of service, 
would be qualified as a technical consultant 
in a laboratory performing moderate com-
plexity testing in all specialties and sub-
specialties of service. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5234, Jan. 19, 1993] 


§ 493.1413 Standard; Technical con-
sultant responsibilities. 


The technical consultant is respon-
sible for the technical and scientific 
oversight of the laboratory. The tech-
nical consultant is not required to be 
onsite at all times testing is per-
formed; however, he or she must be 
available to the laboratory on an as 
needed basis to provide consultation, 
as specified in paragraph (a) of this sec-
tion. 


(a) The technical consultant must be 
accessible to the laboratory to provide 
on-site, telephone, or electronic con-
sultation; and 


(b) The technical consultant is re-
sponsible for— 


(1) Selection of test methodology ap-
propriate for the clinical use of the test 
results; 


(2) Verification of the test procedures 
performed and the establishment of the 
laboratory’s test performance charac-
teristics, including the precision and 
accuracy of each test and test system; 


(3) Enrollment and participation in 
an HHS approved proficiency testing 
program commensurate with the serv-
ices offered; 


(4) Establishing a quality control 
program appropriate for the testing 
performed and establishing the param-
eters for acceptable levels of analytic 
performance and ensuring that these 
levels are maintained throughout the 
entire testing process from the initial 
receipt of the specimen, through sam-
ple analysis and reporting of test re-
sults; 


(5) Resolving technical problems and 
ensuring that remedial actions are 
taken whenever test systems deviate 
from the laboratory’s established per-
formance specifications; 


(6) Ensuring that patient test results 
are not reported until all corrective ac-
tions have been taken and the test sys-
tem is functioning properly; 


(7) Identifying training needs and as-
suring that each individual performing 


tests receives regular in-service train-
ing and education appropriate for the 
type and complexity of the laboratory 
services performed; 


(8) Evaluating the competency of all 
testing personnel and assuring that the 
staff maintain their competency to 
perform test procedures and report test 
results promptly, accurately and pro-
ficiently. The procedures for evalua-
tion of the competency of the staff 
must include, but are not limited to— 


(i) Direct observations of routine pa-
tient test performance, including pa-
tient preparation, if applicable, speci-
men handling, processing and testing; 


(ii) Monitoring the recording and re-
porting of test results; 


(iii) Review of intermediate test re-
sults or worksheets, quality control 
records, proficiency testing results, 
and preventive maintenance records; 


(iv) Direct observation of perform-
ance of instrument maintenance and 
function checks; 


(v) Assessment of test performance 
through testing previously analyzed 
specimens, internal blind testing sam-
ples or external proficiency testing 
samples; and 


(vi) Assessment of problem solving 
skills; and 


(9) Evaluating and documenting the 
performance of individuals responsible 
for moderate complexity testing at 
least semiannually during the first 
year the individual tests patient speci-
mens. Thereafter, evaluations must be 
performed at least annually unless test 
methodology or instrumentation 
changes, in which case, prior to report-
ing patient test results, the individ-
ual’s performance must be reevaluated 
to include the use of the new test 
methodology or instrumentation. 


§ 493.1415 Condition: Laboratories per-
forming moderate complexity test-
ing; clinical consultant. 


The laboratory must have a clinical 
consultant who meets the qualification 
requirements of § 493.1417 of this part 
and provides clinical consultation in 
accordance with § 493.1419 of this part. 


§ 493.1417 Standard; Clinical consult-
ant qualifications. 


The clinical consultant must be 
qualified to consult with and render 
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opinions to the laboratory’s clients 
concerning the diagnosis, treatment 
and management of patient care. The 
clinical consultant must— 


(a) Be qualified as a laboratory direc-
tor under § 493.1405(b) (1), (2), or (3)(i); 
or 


(b) Be a doctor of medicine, doctor of 
osteopathy or doctor of podiatric medi-
cine and possess a license to practice 
medicine, osteopathy or podiatry in 
the State in which the laboratory is lo-
cated. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5234, Jan. 19, 1993] 


§ 493.1419 Standard; Clinical consult-
ant responsibilities. 


The clinical consultant provides con-
sultation regarding the appropriate-
ness of the testing ordered and inter-
pretation of test results. The clinical 
consultant must— 


(a) Be available to provide clinical 
consultation to the laboratory’s cli-
ents; 


(b) Be available to assist the labora-
tory’s clients in ensuring that appro-
priate tests are ordered to meet the 
clinical expectations; 


(c) Ensure that reports of test results 
include pertinent information required 
for specific patient interpretation; and 


(d) Ensure that consultation is avail-
able and communicated to the labora-
tory’s clients on matters related to the 
quality of the test results reported and 
their interpretation concerning spe-
cific patient conditions. 


§ 493.1421 Condition: Laboratories per-
forming moderate complexity test-
ing; testing personnel. 


The laboratory must have a suffi-
cient number of individuals who meet 
the qualification requirements of 
§ 493.1423, to perform the functions 
specified in § 493.1425 for the volume 
and complexity of tests performed. 


§ 493.1423 Standard; Testing personnel 
qualifications. 


Each individual performing moderate 
complexity testing must— 


(a) Possess a current license issued 
by the State in which the laboratory is 
located, if such licensing is required; 
and 


(b) Meet one of the following require-
ments: 


(1) Be a doctor of medicine or doctor 
of osteopathy licensed to practice med-
icine or osteopathy in the State in 
which the laboratory is located or have 
earned a doctoral, master’s, or bach-
elor’s degree in a chemical, physical, 
biological or clinical laboratory 
science, or medical technology from an 
accredited institution; or 


(2) Have earned an associate degree 
in a chemical, physical or biological 
science or medical laboratory tech-
nology from an accredited institution; 
or 


(3) Be a high school graduate or 
equivalent and have successfully com-
pleted an official military medical lab-
oratory procedures course of at least 50 
weeks duration and have held the mili-
tary enlisted occupational specialty of 
Medical Laboratory Specialist (Labora-
tory Technician); or 


(4)(i) Have earned a high school di-
ploma or equivalent; and 


(ii) Have documentation of training 
appropriate for the testing performed 
prior to analyzing patient specimens. 
Such training must ensure that the in-
dividual has— 


(A) The skills required for proper 
specimen collection, including patient 
preparation, if applicable, labeling, 
handling, preservation or fixation, 
processing or preparation, transpor-
tation and storage of specimens; 


(B) The skills required for imple-
menting all standard laboratory proce-
dures; 


(C) The skills required for performing 
each test method and for proper instru-
ment use; 


(D) The skills required for per-
forming preventive maintenance, trou-
bleshooting and calibration procedures 
related to each test performed; 


(E) A working knowledge of reagent 
stability and storage; 


(F) The skills required to implement 
the quality control policies and proce-
dures of the laboratory; 


(G) An awareness of the factors that 
influence test results; and 


(H) The skills required to assess and 
verify the validity of patient test re-
sults through the evaluation of quality 
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control sample values prior to report-
ing patient test results. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5234, Jan. 19, 1993] 


§ 493.1425 Standard; Testing personnel 
responsibilities. 


The testing personnel are responsible 
for specimen processing, test perform-
ance, and for reporting test results. 


(a) Each individual performs only 
those moderate complexity tests that 
are authorized by the laboratory direc-
tor and require a degree of skill com-
mensurate with the individual’s edu-
cation, training or experience, and 
technical abilities. 


(b) Each individual performing mod-
erate complexity testing must— 


(1) Follow the laboratory’s proce-
dures for specimen handling and proc-
essing, test analyses, reporting and 
maintaining records of patient test re-
sults; 


(2) Maintain records that dem-
onstrate that proficiency testing sam-
ples are tested in the same manner as 
patient samples; 


(3) Adhere to the laboratory’s quality 
control policies, document all quality 
control activities, instrument and pro-
cedural calibrations and maintenance 
performed; 


(4) Follow the laboratory’s estab-
lished corrective action policies and 
procedures whenever test systems are 
not within the laboratory’s established 
acceptable levels of performance; 


(5) Be capable of identifying problems 
that may adversely affect test perform-
ance or reporting of test results and ei-
ther must correct the problems or im-
mediately notify the technical consult-
ant, clinical consultant or director; 
and 


(6) Document all corrective actions 
taken when test systems deviate from 
the laboratory’s established perform-
ance specifications. 


LABORATORIES PERFORMING HIGH 
COMPLEXITY TESTING 


§ 493.1441 Condition: Laboratories per-
forming high complexity testing; 
laboratory director. 


The laboratory must have a director 
who meets the qualification require-
ments of § 493.1443 of this subpart and 


provides overall management and di-
rection in accordance with § 493.1445 of 
this subpart. 


§ 493.1443 Standard; Laboratory direc-
tor qualifications. 


The laboratory director must be 
qualified to manage and direct the lab-
oratory personnel and performance of 
high complexity tests and must be eli-
gible to be an operator of a laboratory 
within the requirements of subpart R. 


(a) The laboratory director must pos-
sess a current license as a laboratory 
director issued by the State in which 
the laboratory is located, if such li-
censing is required; and 


(b) The laboratory director must— 
(1)(i) Be a doctor of medicine or doc-


tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in anatomic or clin-
ical pathology, or both, by the Amer-
ican Board of Pathology or the Amer-
ican Osteopathic Board of Pathology or 
possess qualifications that are equiva-
lent to those required for such certifi-
cation; or 


(2) Be a doctor of medicine, a doctor 
of osteopathy or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy or podiatry in the State in 
which the laboratory is located; and 


(i) Have at least one year of labora-
tory training during medical residency 
(for example, physicians certified ei-
ther in hematology or hematology and 
medical oncology by the American 
Board of Internal Medicine); or 


(ii) Have at least 2 years of experi-
ence directing or supervising high com-
plexity testing; or 


(3) Hold an earned doctoral degree in 
a chemical, physical, biological, or 
clinical laboratory science from an ac-
credited institution and— 


(i) Be certified and continue to be 
certified by a board approved by HHS; 
or 


(ii) Before February 24, 2003, must 
have served or be serving as a director 
of a laboratory performing high com-
plexity testing and must have at 
least— 


(A) Two years of laboratory training 
or experience, or both; and 
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(B) Two years of laboratory experi-
ence directing or supervising high com-
plexity testing. 


(4) Be serving as a laboratory direc-
tor and must have previously qualified 
or could have qualified as a laboratory 
director under regulations at 42 CFR 
493.1415, published March 14, 1990 at 55 
FR 9538, on or before February 28, 1992; 
or 


(5) On or before February 28, 1992, be 
qualified under State law to direct a 
laboratory in the State in which the 
laboratory is located; or 


(6) For the subspecialty of oral pa-
thology, be certified by the American 
Board of Oral Pathology, American 
Board of Pathology, the American Os-
teopathic Board of Pathology, or pos-
sess qualifications that are equivalent 
to those required for certification. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5234, Jan. 19, 1993; 59 FR 62609, Dec. 6, 
1994; 62 FR 25858, May 12, 1997; 63 FR 55034, 
Oct. 14, 1998; 65 FR 82944, Dec. 29, 2000; 68 FR 
3713, Jan. 24, 2003] 


§ 493.1445 Standard; Laboratory direc-
tor responsibilities. 


The laboratory director is respon-
sible for the overall operation and ad-
ministration of the laboratory, includ-
ing the employment of personnel who 
are competent to perform test proce-
dures, record and report test results 
promptly, accurately and proficiently, 
and for assuring compliance with the 
applicable regulations. 


(a) The laboratory director, if quali-
fied, may perform the duties of the 
technical supervisor, clinical consult-
ant, general supervisor, and testing 
personnel, or delegate these respon-
sibilities to personnel meeting the 
qualifications under §§ 493.1447, 493.1453, 
493.1459, and 493.1487, respectively. 


(b) If the laboratory director reappor-
tions performance of his or her respon-
sibilities, he or she remains responsible 
for ensuring that all duties are prop-
erly performed. 


(c) The laboratory director must be 
accessible to the laboratory to provide 
onsite, telephone or electronic con-
sultation as needed. 


(d) Each individual may direct no 
more than five laboratories. 


(e) The laboratory director must— 


(1) Ensure that testing systems de-
veloped and used for each of the tests 
performed in the laboratory provide 
quality laboratory services for all as-
pects of test performance, which in-
cludes the preanalytic, analytic, and 
postanalytic phases of testing; 


(2) Ensure that the physical plant 
and environmental conditions of the 
laboratory are appropriate for the test-
ing performed and provide a safe envi-
ronment in which employees are pro-
tected from physical, chemical, and bi-
ological hazards; 


(3) Ensure that— 
(i) The test methodologies selected 


have the capability of providing the 
quality of results required for patient 
care; 


(ii) Verification procedures used are 
adequate to determine the accuracy, 
precision, and other pertinent perform-
ance characteristics of the method; and 


(iii) Laboratory personnel are per-
forming the test methods as required 
for accurate and reliable results; 


(4) Ensure that the laboratory is en-
rolled in an HHS-approved proficiency 
testing program for the testing per-
formed and that— 


(i) The proficiency testing samples 
are tested as required under subpart H 
of this part; 


(ii) The results are returned within 
the timeframes established by the pro-
ficiency testing program; 


(iii) All proficiency testing reports 
received are reviewed by the appro-
priate staff to evaluate the labora-
tory’s performance and to identify any 
problems that require corrective ac-
tion; and 


(iv) An approved corrective action 
plan is followed when any proficiency 
testing result is found to be unaccept-
able or unsatisfactory; 


(5) Ensure that the quality control 
and quality assessment programs are 
established and maintained to assure 
the quality of laboratory services pro-
vided and to identify failures in quality 
as they occur; 


(6) Ensure the establishment and 
maintenance of acceptable levels of an-
alytical performance for each test sys-
tem; 


(7) Ensure that all necessary reme-
dial actions are taken and documented 
whenever significant deviations from 
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the laboratory’s established perform-
ance characteristics are identified, and 
that patient test results are reported 
only when the system is functioning 
properly; 


(8) Ensure that reports of test results 
include pertinent information required 
for interpretation; 


(9) Ensure that consultation is avail-
able to the laboratory’s clients on mat-
ters relating to the quality of the test 
results reported and their interpreta-
tion concerning specific patient condi-
tions; 


(10) Ensure that a general supervisor 
provides on-site supervision of high 
complexity test performance by testing 
personnel qualified under 
§ 493.1489(b)(4); 


(11) Employ a sufficient number of 
laboratory personnel with the appro-
priate education and either experience 
or training to provide appropriate con-
sultation, properly supervise and accu-
rately perform tests and report test re-
sults in accordance with the personnel 
responsibilities described in this sub-
part; 


(12) Ensure that prior to testing pa-
tients’ specimens, all personnel have 
the appropriate education and experi-
ence, receive the appropriate training 
for the type and complexity of the 
services offered, and have dem-
onstrated that they can perform all 
testing operations reliably to provide 
and report accurate results; 


(13) Ensure that policies and proce-
dures are established for monitoring 
individuals who conduct preanalytical, 
analytical, and postanalytical phases 
of testing to assure that they are com-
petent and maintain their competency 
to process specimens, perform test pro-
cedures and report test results prompt-
ly and proficiently, and whenever nec-
essary, identify needs for remedial 
training or continuing education to im-
prove skills; 


(14) Ensure that an approved proce-
dure manual is available to all per-
sonnel responsible for any aspect of the 
testing process; and 


(15) Specify, in writing, the respon-
sibilities and duties of each consultant 
and each supervisor, as well as each 
person engaged in the performance of 
the preanalytic, analytic, and 
postanalytic phases of testing, that 


identifies which examinations and pro-
cedures each individual is authorized 
to perform, whether supervision is re-
quired for specimen processing, test 
performance or result reporting and 
whether supervisory or director review 
is required prior to reporting patient 
test results. 


[57 FR 7172, Feb. 28, 1992, as amended at 68 
FR 3714, Jan. 24, 2003] 


§ 493.1447 Condition: Laboratories per-
forming high complexity testing; 
technical supervisor. 


The laboratory must have a technical 
supervisor who meets the qualification 
requirements of § 493.1449 of this sub-
part and provides technical supervision 
in accordance with § 493.1451 of this 
subpart. 


§ 493.1449 Standard; Technical super-
visor qualifications. 


The laboratory must employ one or 
more individuals who are qualified by 
education and either training or expe-
rience to provide technical supervision 
for each of the specialties and sub-
specialties of service in which the lab-
oratory performs high complexity tests 
or procedures. The director of a labora-
tory performing high complexity test-
ing may function as the technical su-
pervisor provided he or she meets the 
qualifications specified in this section. 


(a) The technical supervisor must 
possess a current license issued by the 
State in which the laboratory is lo-
cated, if such licensing is required; and 


(b) The laboratory may perform ana-
tomic and clinical laboratory proce-
dures and tests in all specialties and 
subspecialties of services except 
histocompatibility and clinical cyto-
genetics services provided the indi-
vidual functioning as the technical su-
pervisor— 


(1) Is a doctor of medicine or doctor 
of osteopathy licensed to practice med-
icine or osteopathy in the State in 
which the laboratory is located; and 


(2) Is certified in both anatomic and 
clinical pathology by the American 
Board of Pathology or the American 
Osteopathic Board of Pathology or Pos-
sesses qualifications that are equiva-
lent to those required for such certifi-
cation. 
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(c) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the sub-
specialty of bacteriology, the indi-
vidual functioning as the technical su-
pervisor must— 


(1)(i) Be a doctor of medicine or doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least one year of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of bacteriology; or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of bacteriology; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of bacteriology; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical, or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 


of 6 months experience in high com-
plexity testing within the subspecialty 
of bacteriology. 


(d) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the sub-
specialty of mycobacteriology, the in-
dividual functioning as the technical 
supervisor must— 


(1)(i) Be a doctor of medicine or doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor or podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of mycobacteriology; or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of mycobacteriology; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of mycobacteriology; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 
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(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of mycobacteriology. 


(e) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the sub-
specialty of mycology, the individual 
functioning as the technical supervisor 
must— 


(1)(i) Be a doctor of medicine or doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of mycology; or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both in high 
complexity testing within the spe-
ciality of microbiology with a min-
imum of 6 months experience in high 
complexity testing within the sub-
specialty of mycology; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of mycology; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of mycology. 


(f) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the sub-
specialty of parasitology, the indi-
vidual functioning as the technical su-
pervisor must— 


(1)(i) Be a doctor of medicine or a 
doctor of osteopathy licensed to prac-
tice medicine or osteopathy in the 
State in which the laboratory is lo-
cated; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least one year of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of parasitology; 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of parasitology; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
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high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of parasitology; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of parasitology. 


(g) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the sub-
specialty of virology, the individual 
functioning as the technical supervisor 
must— 


(1)(i) Be a doctor of medicine or doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of virology; or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of virology; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 


technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of virology; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing within the spe-
cialty of microbiology with a minimum 
of 6 months experience in high com-
plexity testing within the subspecialty 
of virology. 


(h) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the spe-
cialty of diagnostic immunology, the 
individual functioning as the technical 
supervisor must— 


(1)(i) Be a doctor of medicine or a 
doctor of osteopathy licensed to prac-
tice medicine or osteopathy in the 
State in which the laboratory is lo-
cated; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing for the specialty of 
diagnostic immunology; or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of diagnostic immunology; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 
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(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of diagnostic immunology; or 


(5) (i) Have earned a bachelor’s de-
gree in a chemical, physical or biologi-
cal science or medical technology from 
an accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of diagnostic immunology. 


(i) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the spe-
cialty of chemistry, the individual 
functioning as the technical supervisor 
must— 


(1)(i) Be a doctor of medicine or doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing for the specialty of 
chemistry; or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of chemistry; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of chemistry; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of chemistry. 


(j) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the spe-
cialty of hematology, the individual 
functioning as the technical supervisor 
must— 


(1)(i) Be a doctor of medicine or a 
doctor of osteopathy licensed to prac-
tice medicine or osteopathy in the 
State in which the laboratory is lo-
cated; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least one year of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of hematology (for example, 
physicians certified either in hema-
tology or hematology and medical on-
cology by the American Board of Inter-
nal Medicine); or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of hematology; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of hematology; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of hematology. 
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(k)(1) If the requirements of para-
graph (b) of this section are not met 
and the laboratory performs tests in 
the subspecialty of cytology, the indi-
vidual functioning as the technical su-
pervisor must— 


(i) Be a doctor of medicine or a doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located; and 


(ii) Meet one of the following require-
ments— 


(A) Be certified in anatomic pathol-
ogy by the American Board of Pathol-
ogy or the American Osteopathic Board 
of Pathology or possess qualifications 
that are equivalent to those required 
for such certification; or 


(B) Be certified by the American So-
ciety of Cytology to practice 
cytopathology or possess qualifications 
that are equivalent to those required 
for such certification; 


(2) An individual qualified under 
§ 493.1449(b) or paragraph (k)(1) of this 
section may delegate some of the cy-
tology technical supervisor responsibil-
ities to an individual who is in the 
final year of full-time training leading 
to certification specified in paragraphs 
(b) or (k)(1)(ii)(A) of this section pro-
vided the technical supervisor qualified 
under § 493.1449(b) or paragraph (k)(1) of 
this section remains ultimately respon-
sible for ensuring that all of the re-
sponsibilities of the cytology technical 
supervisor are met. 


(l) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the sub-
specialty of histopathology, the indi-
vidual functioning as the technical su-
pervisor must— 


(1) Meet one of the following require-
ments: 


(i) (A) Be a doctor of medicine or a 
doctor of osteopathy licensed to prac-
tice medicine or osteopathy in the 
State in which the laboratory is lo-
cated; and 


(B) Be certified in anatomic pathol-
ogy by the American Board of Pathol-
ogy or the American Osteopathic Board 
of Pathology or possess qualifications 
that are equivalent to those required 
for such certification; 


(ii) An individual qualified under 
§ 493.1449(b) or paragraph (l)(1) of this 
section may delegate to an individual 


who is a resident in a training program 
leading to certification specified in 
paragraph (b) or (l)(1)(i)(B) of this sec-
tion, the responsibility for examina-
tion and interpretation of 
histopathology specimens. 


(2) For tests in dermatopathology, 
meet one of the following require-
ments: 


(i) (A) Be a doctor of medicine or doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located and— 


(B) Meet one of the following require-
ments: 


(1) Be certified in anatomic pathol-
ogy by the American Board of Pathol-
ogy or the American Osteopathic Board 
of Pathology or possess qualifications 
that are equivalent to those required 
for such certification; or 


(2) Be certified in dermatopathology 
by the American Board of Dermatology 
and the American Board of Pathology 
or possess qualifications that are 
equivalent to those required for such 
certification; or 


(3) Be certified in dermatology by the 
American Board of Dermatology or 
possess qualifications that are equiva-
lent to those required for such certifi-
cation; or 


(ii) An individual qualified under 
§ 493.1449(b) or paragraph (l)(2)(i) of this 
section may delegate to an individual 
who is a resident in a training program 
leading to certification specified in 
paragraphs (b) or (l)(2)(i)(B) of this sec-
tion, the responsibility for examina-
tion and interpretation of 
dermatopathology specimens. 


(3) For tests in ophthalmic pathol-
ogy, meet one of the following require-
ments: 


(i)(A) Be a doctor of medicine or doc-
tor of osteopathy licensed to practice 
medicine or osteopathy in the State in 
which the laboratory is located and— 


(B) Must meet one of the following 
requirements: 


(1) Be certified in anatomic pathol-
ogy by the American Board of Pathol-
ogy or the American Osteopathic Board 
of Pathology or possess qualifications 
that are equivalent to those required 
for such certification; or 


(2) Be certified by the American 
Board of Ophthalmology or possess 
qualifications that are equivalent to 
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those required for such certitication 
and have successfully completed at 
least 1 year of formal post-residency 
fellowship training in ophthalmic pa-
thology; or 


(ii) An individual qualified under 
§ 493.1449(b) or paragraph (1)(3)(i) of this 
section may delegate to an individual 
who is a resident in a training program 
leading to certification specified in 
paragraphs (b) or (1)(3)(i)(B) of this sec-
tion, the responsibility for examina-
tion and interpretation of ophthalmic 
specimens; or 


(m) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the sub-
specialty of oral pathology, the indi-
vidual functioning as the technical su-
pervisor must meet one of the fol-
lowing requirements: 


(1)(i) Be a doctor of medicine or a 
doctor of osteopathy licensed to prac-
tice medicine or osteopathy in the 
State in which the laboratory is lo-
cated and— 


(ii) Be certified in anatomic pathol-
ogy by the American Board of Pathol-
ogy or the American Osteopathic Board 
of Pathology or possess qualifications 
that are equivalent to those required 
for such certification; or 


(2) Be certified in oral pathology by 
the American Board of Oral Pathology 
or possess qualifications for such cer-
tification; or 


(3) An individual qualified under 
§ 493.1449(b) or paragraph (m) (1) or (2) 
of this section may delegate to an indi-
vidual who is a resident in a training 
program leading to certification speci-
fied in paragraphs (b) or (m) (1) or (2) of 
this section, the responsibility for ex-
amination and interpretation of oral 
pathology specimens. 


(n) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the spe-
cialty of radiobioassay, the individual 
functioning as the technical supervisor 
must— 


(1)(i) Be a doctor of medicine or a 
doctor of osteopathy licensed to prac-
tice medicine or osteopathy in the 
State in which the laboratory is lo-
cated; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-


thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing for the specialty of 
radiobioassay; or 


(3)(i) Have an earned doctoral degree 
in a chemical, physical, biological or 
clinical laboratory science from an ac-
credited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing within the spe-
cialty of radiobioassay; or 


(4)(i) Have earned a master’s degree 
in a chemical, physical, biological or 
clinical laboratory science or medical 
technology from an accredited institu-
tion; and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of radiobioassay; or 


(5)(i) Have earned a bachelor’s degree 
in a chemical, physical or biological 
science or medical technology from an 
accredited institution; and 


(ii) Have at least 4 years of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of radiobioassay. 


(o) If the laboratory performs tests in 
the specialty of histocompatibility, the 
individual functioning as the technical 
supervisor must either— 


(1)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have training or experience that 
meets one of the following require-
ments: 


(A) Have 4 years of laboratory train-
ing or experience, or both, within the 
specialty of histocompatibility; or 


(B)(1) Have 2 years of laboratory 
training or experience, or both, in the 
specialty of general immunology; and 


(2) Have 2 years of laboratory train-
ing or experience, or both, in the spe-
cialty of histocompatibility; or 
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(2)(i) Have an earned doctoral degree 
in a biological or clinical laboratory 
science from an accredited institution; 
and 


(ii) Have training or experience that 
meets one of the following require-
ments: 


(A) Have 4 years of laboratory train-
ing or experience, or both, within the 
specialty of histocompatibility; or 


(B)(1) Have 2 years of laboratory 
training or experience, or both, in the 
specialty of general immunology; and 


(2) Have 2 years of laboratory train-
ing or experience, or both, in the spe-
cialty of histocompatibility. 


(p) If the laboratory performs tests in 
the specialty of clinical cytogenetics, 
the individual functioning as the tech-
nical supervisor must— 


(1)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have 4 years of training or experi-
ence, or both, in genetics, 2 of which 
have been in clinical cytogenetics; or 


(2)(i) Hold an earned doctoral degree 
in a biological science, including bio-
chemistry, or clinical laboratory 
science from an accredited institution; 
and 


(ii) Have 4 years of training or experi-
ence, or both, in genetics, 2 of which 
have been in clinical cytogenetics. 


(q) If the requirements of paragraph 
(b) of this section are not met and the 
laboratory performs tests in the spe-
cialty of immunohematology, the indi-
vidual functioning as the technical su-
pervisor must— 


(1)(i) Be a doctor of medicine or a 
doctor of osteopathy licensed to prac-
tice medicine or osteopathy in the 
State in which the laboratory is lo-
cated; and 


(ii) Be certified in clinical pathology 
by the American Board of Pathology or 
the American Osteopathic Board of Pa-
thology or possess qualifications that 
are equivalent to those required for 
such certification; or 


(2)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located; and 


(ii) Have at least one year of labora-
tory training or experience, or both, in 
high complexity testing for the spe-
cialty of immunohematology. 


NOTE: The technical supervisor require-
ments for ‘‘laboratory training or experi-
ence, or both’’ in each specialty or sub-
specialty may be acquired concurrently in 
more than one of the specialties or sub-
specialties of service. For example, an indi-
vidual, who has a doctoral degree in chem-
istry and additionally has documentation of 
1 year of laboratory experience working con-
currently in high complexity testing in the 
specialties of microbiology and chemistry 
and 6 months of that work experience in-
cluded high complexity testing in bacteri-
ology, mycology, and mycobacteriology, 
would qualify as the technical supervisor for 
the specialty of chemistry and the sub-
specialties of bacteriology, mycology, and 
mycobacteriology. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5234, Jan. 19, 1993] 


§ 493.1451 Standard: Technical super-
visor responsibilities. 


The technical supervisor is respon-
sible for the technical and scientific 
oversight of the laboratory. The tech-
nical supervisor is not required to be 
on site at all times testing is per-
formed; however, he or she must be 
available to the laboratory on an as 
needed basis to provide supervision as 
specified in (a) of this section. 


(a) The technical supervisor must be 
accessible to the laboratory to provide 
on-site, telephone, or electronic con-
sultation; and 


(b) The technical supervisor is re-
sponsible for— 


(1) Selection of the test methodology 
that is appropriate for the clinical use 
of the test results; 


(2) Verification of the test procedures 
performed and establishment of the 
laboratory’s test performance charac-
teristics, including the precision and 
accuracy of each test and test system; 


(3) Enrollment and participation in 
an HHS approved proficiency testing 
program commensurate with the serv-
ices offered; 


(4) Establishing a quality control 
program appropriate for the testing 
performed and establishing the param-
eters for acceptable levels of analytic 
performance and ensuring that these 
levels are maintained throughout the 
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entire testing process from the initial 
receipt of the specimen, through sam-
ple analysis and reporting of test re-
sults; 


(5) Resolving technical problems and 
ensuring that remedial actions are 
taken whenever test systems deviate 
from the laboratory’s established per-
formance specifications; 


(6) Ensuring that patient test results 
are not reported until all corrective ac-
tions have been taken and the test sys-
tem is functioning properly; 


(7) Identifying training needs and as-
suring that each individual performing 
tests receives regular in-service train-
ing and education appropriate for the 
type and complexity of the laboratory 
services performed; 


(8) Evaluating the competency of all 
testing personnel and assuring that the 
staff maintain their competency to 
perform test procedures and report test 
results promptly, accurately and pro-
ficiently. The procedures for evalua-
tion of the competency of the staff 
must include, but are not limited to— 


(i) Direct observations of routine pa-
tient test performance, including pa-
tient preparation, if applicable, speci-
men handling, processing and testing; 


(ii) Monitoring the recording and re-
porting of test results; 


(iii) Review of intermediate test re-
sults or worksheets, quality control 
records, proficiency testing results, 
and preventive maintenance records; 


(iv) Direct observation of perform-
ance of instrument maintenance and 
function checks; 


(v) Assessment of test performance 
through testing previously analyzed 
specimens, internal blind testing sam-
ples or external proficiency testing 
samples; and 


(vi) Assessment of problem solving 
skills; and 


(9) Evaluating and documenting the 
performance of individuals responsible 
for high complexity testing at least 
semiannually during the first year the 
individual tests patient specimens. 
Thereafter, evaluations must be per-
formed at least annually unless test 
methodology or instrumentation 
changes, in which case, prior to report-
ing patient test results, the individ-
ual’s performance must be reevaluated 


to include the use of the new test 
methodology or instrumentation. 


(c) In cytology, the technical super-
visor or the individual qualified under 
§ 493.1449(k)(2)— 


(1) May perform the duties of the cy-
tology general supervisor and the 
cytotechnologist, as specified in 
§§ 493.1471 and 493.1485, respectively; 


(2) Must establish the workload limit 
for each individual examining slides; 


(3) Must reassess the workload limit 
for each individual examining slides at 
least every 6 months and adjust as nec-
essary; 


(4) Must perform the functions speci-
fied in § 493.1274(d) and (e); 


(5) Must ensure that each individual 
examining gynecologic preparations 
participates in an HHS approved cytol-
ogy proficiency testing program, as 
specified in § 493.945 and achieves a 
passing score, as specified in § 493.855; 
and 


(6) If responsible for screening cytol-
ogy slide preparations, must document 
the number of cytology slides screened 
in 24 hours and the number of hours de-
voted during each 24-hour period to 
screening cytology slides. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5235, Jan. 19, 1993; 68 FR 3714, Jan. 24, 
2003] 


§ 493.1453 Condition: Laboratories per-
forming high complexity testing; 
clinical consultant. 


The laboratory must have a clinical 
consultant who meets the require-
ments of § 493.1455 of this subpart and 
provides clinical consultation in ac-
cordance with § 493.1457 of this subpart. 


§ 493.1455 Standard; Clinical consult-
ant qualifications. 


The clinical consultant must be 
qualified to consult with and render 
opinions to the laboratory’s clients 
concerning the diagnosis, treatment 
and management of patient care. The 
clinical consultant must— 


(a) Be qualified as a laboratory direc-
tor under § 493.1443(b)(1), (2), or (3)(i) or, 
for the subspecialty of oral pathology, 
§ 493.1443(b)(6); or 
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(b) Be a doctor of medicine, doctor of 
osteopathy, doctor of podiatric medi-
cine licensed to practice medicine, os-
teopathy, or podiatry in the State in 
which the laboratory is located. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5235, Jan. 19, 1993] 


§ 493.1457 Standard; Clinical consult-
ant responsibilities. 


The clinical consultant provides con-
sultation regarding the appropriate-
ness of the testing ordered and inter-
pretation of test results. The clinical 
consultant must— 


(a) Be available to provide consulta-
tion to the laboratory’s clients; 


(b) Be available to assist the labora-
tory’s clients in ensuring that appro-
priate tests are ordered to meet the 
clinical expectations; 


(c) Ensure that reports of test results 
include pertinent information required 
for specific patient interpretation; and 


(d) Ensure that consultation is avail-
able and communicated to the labora-
tory’s clients on matters related to the 
quality of the test results reported and 
their interpretation concerning spe-
cific patient conditions. 


§ 493.1459 Condition: Laboratories per-
forming high complexity testing; 
general supervisor. 


The laboratory must have one or 
more general supervisors who are 
qualified under § 493.1461 of this subpart 
to provide general supervision in ac-
cordance with § 493.1463 of this subpart. 


§ 493.1461 Standard: General super-
visor qualifications. 


The laboratory must have one or 
more general supervisors who, under 
the direction of the laboratory director 
and supervision of the technical super-
visor, provides day-to-day supervision 
of testing personnel and reporting of 
test results. In the absence of the di-
rector and technical supervisor, the 
general supervisor must be responsible 
for the proper performance of all lab-
oratory procedures and reporting of 
test results. 


(a) The general supervisor must pos-
sess a current license issued by the 
State in which the laboratory is lo-
cated, if such licensing is required; and 


(b) The general supervisor must be 
qualified as a— 


(1) Laboratory director under 
§ 493.1443; or 


(2) Technical supervisor under 
§ 493.1449. 


(c) If the requirements of paragraph 
(b)(1) or paragraph (b)(2) of this section 
are not met, the individual functioning 
as the general supervisor must— 


(1)(i) Be a doctor of medicine, doctor 
of osteopathy, or doctor of podiatric 
medicine licensed to practice medicine, 
osteopathy, or podiatry in the State in 
which the laboratory is located or have 
earned a doctoral, master’s, or bach-
elor’s degree in a chemical, physical, 
biological or clinical laboratory 
science, or medical technology from an 
accredited institution; and 


(ii) Have at least 1 year of laboratory 
training or experience, or both, in high 
complexity testing; or 


(2)(i) Qualify as testing personnel 
under § 493.1489(b)(2); and 


(ii) Have at least 2 years of labora-
tory training or experience, or both, in 
high complexity testing; or 


(3)(i) Except as specified in paragraph 
(3)(ii) of this section, have previously 
qualified as a general supervisor under 
§ 493.1462 on or before February 28, 1992. 


(ii) Exception. An individual who 
achieved a satisfactory grade in a pro-
ficiency examination for technologist 
given by HHS between March 1, 1986 
and December 31, 1987, qualifies as a 
general supervisor if he or she meets 
the requirements of § 493.1462 on or be-
fore January 1, 1994.’’ 


(4) On or before September 1, 1992, 
have served as a general supervisor of 
high complexity testing and as of April 
24, 1995— 


(i) Meet one of the following require-
ments: 


(A) Have graduated from a medical 
laboratory or clinical laboratory train-
ing program approved or accredited by 
the Accrediting Bureau of Health Edu-
cation Schools (ABHES), the Commis-
sion on Allied Health Education Ac-
creditation (CAHEA), or other organi-
zation approved by HHS. 


(B) Be a high school graduate or 
equivalent and have successfully com-
pleted an official U.S. military medical 
laboratory procedures course of at 
least 50 weeks duration and have held 
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the military enlisted occupational spe-
cialty of Medical Laboratory Specialist 
(Laboratory Technician). 


(ii) Have at least 2 years of clinical 
laboratory training, or experience, or 
both, in high complexity testing; or 


(5) On or before September 1, 1992, 
have served as a general supervisor of 
high complexity testing and— 


(i) Be a high school graduate or 
equivalent; and 


(ii) Have had at least 10 years of lab-
oratory training or experience, or both, 
in high complexity testing, including 
at least 6 years of supervisory experi-
ence between September 1, 1982 and 
September 1, 1992. 


(d) For blood gas analysis, the indi-
vidual providing general supervision 
must— 


(1) Be qualified under § 493.1461(b) (1) 
or (2), or § 493.1461(c); or 


(2)(i) Have earned a bachelor’s degree 
in respiratory therapy or cardio-
vascular technology from an accredited 
institution; and 


(ii) Have at least one year of labora-
tory training or experience, or both, in 
blood gas analysis; or 


(3)(i) Have earned an associate degree 
related to pulmonary function from an 
accredited institution; and 


(ii) Have at least two years of train-
ing or experience, or both in blood gas 
analysis. 


(e) The general supervisor require-
ment is met in histopathology, oral pa-
thology, dermatopathology, and oph-
thalmic pathology because all tests 
and examinations, must be performed: 


(1) In histopathology, by an indi-
vidual who is qualified as a technical 
supervisor under § 493.1449(b) or 
§ 493.1449(l)(1); 


(2) In dermatopathology, by an indi-
vidual who is qualified as a technical 
supervisor under § 493.1449(b) or 
§ 493.1449(l) or (2); 


(3) In ophthalmic pathology, by an 
individual who is qualified as a tech-
nical supervisor under § 493.1449(b) or 
§ 493.1449(1)(3); and 


(4) In oral pathology, by an indi-
vidual who is qualified as a technical 
supervisor under § 493.1449(b) or 
§ 493.1449(m). 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5235, Jan. 19, 1993; 58 FR 39155, July 22, 
1993; 60 FR 20049, Apr. 24, 1995] 


§ 493.1462 General supervisor quali-
fications on or before February 28, 
1992. 


To qualify as a general supervisor 
under § 493.1461(c)(3), an individual 
must have met or could have met the 
following qualifications as they were in 
effect on or before February 28, 1992. 


(a) Each supervisor possesses a cur-
rent license as a laboratory supervisor 
issued by the State, if such licensing 
exists; and 


(b) The laboratory supervisor— 
(1) Who qualifies as a laboratory di-


rector under § 493.1406(b)(1), (2), (4), or 
(5) is also qualified as a general super-
visor; therefore, depending upon the 
size and functions of the laboratory, 
the laboratory director may also serve 
as the laboratory supervisor; or 


(2)(i) Is a physician or has earned a 
doctoral degree from an accredited in-
stitution with a major in one of the 
chemical, physical, or biological 
sciences; and 


(ii) Subsequent to graduation, has 
had at least 2 years of experience in 
one of the laboratory specialties in a 
laboratory; or 


(3)(i) Holds a master’s degree from an 
accredited institution with a major in 
one of the chemical, physical, or bio-
logical sciences; and 


(ii) Subsequent to graduation has had 
at least 4 years of pertinent full-time 
laboratory experience of which not less 
than 2 years have been spent working 
in the designated specialty in a labora-
tory; or 


(4)(i) Is qualified as a laboratory 
technologist under § 493.1491; and 


(ii) After qualifying as a laboratory 
technologist, has had at least 6 years of 
pertinent full-time laboratory experi-
ence of which not less than 2 years 
have been spent working in the des-
ignated laboratory specialty in a lab-
oratory; or 


(5) With respect to individuals first 
qualifying before July 1, 1971, has had 
at least 15 years of pertinent full-time 
laboratory experience before January 
1, 1968; this required experience may be 
met by the substitution of education 
for experience. 


[58 FR 39155, July 22, 1993] 
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§ 493.1463 Standard: General super-
visor responsibilities. 


The general supervisor is responsible 
for day-to-day supervision or oversight 
of the laboratory operation and per-
sonnel performing testing and report-
ing test results. 


(a) The general supervisor—(1) Must 
be accessible to testing personnel at all 
times testing is performed to provide 
on-site, telephone or electronic con-
sultation to resolve technical problems 
in accordance with policies and proce-
dures established either by the labora-
tory director or technical supervisor; 


(2) Is responsible for providing day- 
to-day supervision of high complexity 
test performance by a testing per-
sonnel qualified under § 493.1489; 


(3) Except as specified in paragraph 
(c) of this section, must be onsite to 
provide direct supervision when high 
complexity testing is performed by any 
individuals qualified under 
§ 493.1489(b)(5); and 


(4) Is responsible for monitoring test 
analyses and specimen examinations to 
ensure that acceptable levels of ana-
lytic performance are maintained. 


(b) The director or technical super-
visor may delegate to the general su-
pervisor the responsibility for— 


(1) Assuring that all remedial actions 
are taken whenever test systems devi-
ate from the laboratory’s established 
performance specifications; 


(2) Ensuring that patient test results 
are not reported until all corrective ac-
tions have been taken and the test sys-
tem is properly functioning; 


(3) Providing orientation to all test-
ing personnel; and 


(4) Annually evaluating and docu-
menting the performance of all testing 
personnel. 


(c) Exception. For individuals quali-
fied under § 493.1489(b)(5), who were per-
forming high complexity testing on or 
before January 19, 1993, the require-
ments of paragraph (a)(3) of this sec-
tion are not effective, provided that all 
high complexity testing performed by 
the individual in the absence of a gen-
eral supervisor is reviewed within 24 
hours by a general supervisor qualified 
under § 493.1461. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5235, Jan. 19, 1993; 60 FR 20050, Apr. 24, 
1995] 


§ 493.1467 Condition: Laboratories per-
forming high complexity testing; cy-
tology general supervisor. 


For the subspecialty of cytology, the 
laboratory must have a general super-
visor who meets the qualification re-
quirements of § 493.1469 of this subpart, 
and provides supervision in accordance 
with § 493.1471 of this subpart. 


§ 493.1469 Standard: Cytology general 
supervisor qualifications. 


The cytology general supervisor 
must be qualified to supervise cytology 
services. The general supervisor in cy-
tology must possess a current license 
issued by the State in which the lab-
oratory is located, if such licensing is 
required, and must— 


(a) Be qualified as a technical super-
visor under § 493.1449 (b) or (k); or 


(b)(1) Be qualified as a 
cytotechnologist under § 493.1483; and 


(2) Have at least 3 years of full-time 
(2,080 hours per year) experience as a 
cytotechnologist within the preceding 
10 years. 


§ 493.1471 Standard: Cytology general 
supervisor responsibilities. 


The technical supervisor of cytology 
may perform the duties of the cytology 
general supervisor or delegate the re-
sponsibilities to an individual qualified 
under § 493.1469. 


(a) The cytology general supervisor is 
responsible for the day-to-day super-
vision or oversight of the laboratory 
operation and personnel performing 
testing and reporting test results. 


(b) The cytology general supervisor 
must— 


(1) Be accessible to provide on-site, 
telephone, or electronic consultation 
to resolve technical problems in ac-
cordance with policies and procedures 
established by the technical supervisor 
of cytology; 


(2) Document the slide interpretation 
results of each gynecologic and 
nongynecologic cytology case he or she 
examined or reviewed (as specified 
under § 493.1274(c)); 


(3) For each 24-hour period, document 
the total number of slides he or she ex-
amined or reviewed in the laboratory 
as well as the total number of slides ex-
amined or reviewed in any other lab-
oratory or for any other employer; and 
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(4) Document the number of hours 
spent examining slides in each 24-hour 
period. 


[57 FR 7172, Feb. 28, 1992, as amended at 68 
FR 3714, Jan. 24, 2003] 


§ 493.1481 Condition: Laboratories per-
forming high complexity testing; 
cytotechnologist. 


For the subspecialty of cytology, the 
laboratory must have a sufficient num-
ber of cytotechnologists who meet the 
qualifications specified in § 493.1483 to 
perform the functions specified in 
§ 493.1485. 


§ 493.1483 Standard: Cytotechnologist 
qualifications. 


Each person examining cytology 
slide preparations must meet the quali-
fications of § 493.1449 (b) or (k), or— 


(a) Possess a current license as a 
cytotechnologist issued by the State in 
which the laboratory is located, if such 
licensing is required; and 


(b) Meet one of the following require-
ments: 


(1) Have graduated from a school of 
cytotechnology accredited by the Com-
mittee on Allied Health Education and 
Accreditation or other organization ap-
proved by HHS; or 


(2) Be certified in cytotechnology by 
a certifying agency approved by HHS; 
or 


(3) Before September 1, 1992— 
(i) Have successfully completed 2 


years in an accredited institution with 
at least 12 semester hours in science, 8 
hours of which are in biology; and 


(A) Have had 12 months of training in 
a school of cytotechnology accredited 
by an accrediting agency approved by 
HHS; or 


(B) Have received 6 months of formal 
training in a school of cytotechnology 
accredited by an accrediting agency 
approved by HHS and 6 months of full- 
time experience in cytotechnology in a 
laboratory acceptable to the patholo-
gist who directed the formal 6 months 
of training; or 


(ii) Have achieved a satisfactory 
grade to qualify as a cytotechnologist 
in a proficiency examination approved 
by HHS and designed to qualify persons 
as cytotechnologists; or 


(4) Before September 1, 1994, have 
full-time experience of at least 2 years 


or equivalent within the preceding 5 
years examining slide preparations 
under the supervision of a physician 
qualified under § 493.1449(b) or (k)(1), 
and before January 1, 1969, must have— 


(i) Graduated from high school; 
(ii) Completed 6 months of training 


in cytotechnology in a laboratory di-
rected by a pathologist or other physi-
cian providing cytology services; and 


(iii) Completed 2 years of full-time 
supervised experience in 
cytotechnology; or 


(5)(i) On or before September 1, 1994, 
have full-time experience of at least 2 
years or equivalent examining cytol-
ogy slide preparations within the pre-
ceding 5 years in the United States 
under the supervision of a physician 
qualified under § 493.1449(b) or (k)(1); 
and 


(ii) On or before September 1, 1995, 
have met the requirements in either 
paragraph (b)(1) or (2) of this section. 


[57 FR 7172, Feb. 28, 1992, as amended at 59 
FR 685, Jan. 6, 1994] 


§ 493.1485 Standard; Cytotechnologist 
responsibilities. 


The cytotechnologist is responsible 
for documenting— 


(a) The slide interpretation results of 
each gynecologic and nongynecologic 
cytology case he or she examined or re-
viewed (as specified in § 493.1274(c)); 


(b) For each 24-hour period, the total 
number of slides examined or reviewed 
in the laboratory as well as the total 
number of slides examined or reviewed 
in any other laboratory or for any 
other employer; and 


(c) The number of hours spent exam-
ining slides in each 24-hour period. 


[57 FR 7172, Feb. 28, 1992, as amended at 68 
FR 3714, Jan. 24, 2003] 


§ 493.1487 Condition: Laboratories per-
forming high complexity testing; 
testing personnel. 


The laboratory has a sufficient num-
ber of individuals who meet the quali-
fication requirements of § 493.1489 of 
this subpart to perform the functions 
specified in § 493.1495 of this subpart for 
the volume and complexity of testing 
performed. 
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§ 493.1489 Standard; Testing personnel 
qualifications. 


Each individual performing high 
complexity testing must— 


(a) Possess a current license issued 
by the State in which the laboratory is 
located, if such licensing is required; 
and 


(b) Meet one of the following require-
ments: 


(1) Be a doctor of medicine, doctor of 
osteopathy, or doctor of podiatric med-
icine licensed to practice medicine, os-
teopathy, or podiatry in the State in 
which the laboratory is located or have 
earned a doctoral, master’s or bach-
elor’s degree in a chemical, physical, 
biological or clinical laboratory 
science, or medical technology from an 
accredited institution; 


(2)(i) Have earned an associate degree 
in a laboratory science, or medical lab-
oratory technology from an accredited 
institution or— 


(ii) Have education and training 
equivalent to that specified in para-
graph (b)(2)(i) of this section that in-
cludes— 


(A) At least 60 semester hours, or 
equivalent, from an accredited institu-
tion that, at a minimum, include ei-
ther— 


(1) 24 semester hours of medical lab-
oratory technology courses; or 


(2) 24 semester hours of science 
courses that include— 


(i) Six semester hours of chemistry; 
(ii) Six semester hours of biology; and 
(iii) Twelve semester hours of chem-


istry, biology, or medical laboratory 
technology in any combination; and 


(B) Have laboratory training that in-
cludes either of the following: 


(1) Completion of a clinical labora-
tory training program approved or ac-
credited by the ABHES, the CAHEA, or 
other organization approved by HHS. 
(This training may be included in the 
60 semester hours listed in paragraph 
(b)(2)(ii)(A) of this section.) 


(2) At least 3 months documented 
laboratory training in each specialty in 
which the individual performs high 
complexity testing. 


(3) Have previously qualified or could 
have qualified as a technologist under 
§ 493.1491 on or before February 28, 1992; 


(4) On or before April 24, 1995 be a 
high school graduate or equivalent and 
have either— 


(i) Graduated from a medical labora-
tory or clinical laboratory training 
program approved or accredited by 
ABHES, CAHEA, or other organization 
approved by HHS; or 


(ii) Successfully completed an official 
U.S. military medical laboratory pro-
cedures training course of at least 50 
weeks duration and have held the mili-
tary enlisted occupational specialty of 
Medical Laboratory Specialist (Labora-
tory Technician); 


(5)(i) Until September 1, 1997— 
(A) Have earned a high school di-


ploma or equivalent; and 
(B) Have documentation of training 


appropriate for the testing performed 
before analyzing patient specimens. 
Such training must ensure that the in-
dividual has— 


(1) The skills required for proper 
specimen collection, including patient 
preparation, if applicable, labeling, 
handling, preservation or fixation, 
processing or preparation, transpor-
tation and storage of specimens; 


(2) The skills required for imple-
menting all standard laboratory proce-
dures; 


(3) The skills required for performing 
each test method and for proper instru-
ment use; 


(4) The skills required for performing 
preventive maintenance, trouble-
shooting, and calibration procedures 
related to each test performed; 


(5) A working knowledge of reagent 
stability and storage; 


(6) The skills required to implement 
the quality control policies and proce-
dures of the laboratory; 


(7) An awareness of the factors that 
influence test results; and 


(8) The skills required to assess and 
verify the validity of patient test re-
sults through the evaluation of quality 
control values before reporting patient 
test results; and 


(ii) As of September 1, 1997, be quali-
fied under § 493.1489(b)(1), (b)(2), or 
(b)(4), except for those individuals 
qualified under paragraph (b)(5)(i) of 
this section who were performing high 
complexity testing on or before April 
24, 1995; 


(6) For blood gas analysis— 
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(i) Be qualified under § 493.1489(b)(1), 
(b)(2), (b)(3), (b)(4), or (b)(5); 


(ii) Have earned a bachelor’s degree 
in respiratory therapy or cardio-
vascular technology from an accredited 
institution; or 


(iii) Have earned an associate degree 
related to pulmonary function from an 
accredited institution; or 


(7) For histopathology, meet the 
qualifications of § 493.1449 (b) or (l) to 
perform tissue examinations. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5236, Jan. 19, 1993; 58 FR 39155, July 22, 
1993; 60 FR 20050, Apr. 24, 1995] 


§ 493.1491 Technologist qualifications 
on or before February 28, 1992. 


In order to qualify as high com-
plexity testing personnel under 
§ 493.1489(b)(3), the individual must 
have met or could have met the fol-
lowing qualifications for technologist 
as they were in effect on or before Feb-
ruary 28, 1992. Each technologist 
must— 


(a) Possess a current license as a lab-
oratory technologist issued by the 
State, if such licensing exists; and 


(b)(1) Have earned a bachelor’s degree 
in medical technology from an accred-
ited university; or 


(2) Have successfully completed 3 
years of academic study (a minimum of 
90 semester hours or equivalent) in an 
accredited college or university, which 
met the specific requirements for en-
trance into a school of medical tech-
nology accredited by an accrediting 
agency approved by the Secretary, and 
has successfully completed a course of 
training of at least 12 months in such a 
school; or 


(3) Have earned a bachelor’s degree in 
one of the chemical, physical, or bio-
logical sciences and, in addition, has at 
least 1 year of pertinent full-time lab-
oratory experience or training, or both, 
in the specialty or subspecialty in 
which the individual performs tests; or 


(4)(i) Have successfully completed 3 
years (90 semester hours or equivalent) 
in an accredited college or university 
with the following distribution of 
courses— 


(A) For those whose training was com-
pleted before September 15, 1963. At least 
24 semester hours in chemistry and bi-
ology courses of which— 


(1) At least 6 semester hours were in 
inorganic chemistry and at least 3 se-
mester hours were in other chemistry 
courses; and 


(2) At least 12 semester hours in biol-
ogy courses pertinent to the medical 
sciences; or 


(B) For those whose training was com-
pleted after September 14, 1963. (1) 16 se-
mester hours in chemistry courses that 
included at least 6 semester hours in 
inorganic chemistry and that are ac-
ceptable toward a major in chemistry; 


(2) 16 semester hours in biology 
courses that are pertinent to the med-
ical sciences and are acceptable toward 
a major in the biological sciences; and 


(3) 3 semester hours of mathematics; 
and 


(ii) Has experience, training, or both, 
covering several fields of medical lab-
oratory work of at least 1 year and of 
such quality as to provide him or her 
with education and training in medical 
technology equivalent to that de-
scribed in paragraphs (b)(1) and (2) of 
this section; or 


(5) With respect to individuals first 
qualifying before July 1, 1971, the tech-
nologist— 


(i) Was performing the duties of a 
laboratory technologist at any time be-
tween July 1, 1961, and January 1, 1968, 
and 


(ii) Has had at least 10 years of perti-
nent laboratory experience prior to 
January 1, 1968. (This required experi-
ence may be met by the substitution of 
education for experience); or 


(6) Achieves a satisfactory grade in a 
proficiency examination approved by 
HHS. 


[58 FR 39155, July 22, 1993] 


§ 493.1495 Standard; Testing personnel 
responsibilities. 


The testing personnel are responsible 
for specimen processing, test perform-
ance and for reporting test results. 


(a) Each individual performs only 
those high complexity tests that are 
authorized by the laboratory director 
and require a degree of skill commen-
surate with the individual’s education, 
training or experience, and technical 
abilities. 


(b) Each individual performing high 
complexity testing must— 
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(1) Follow the laboratory’s proce-
dures for specimen handling and proc-
essing, test analyses, reporting and 
maintaining records of patient test re-
sults; 


(2) Maintain records that dem-
onstrate that proficiency testing sam-
ples are tested in the same manner as 
patient specimens; 


(3) Adhere to the laboratory’s quality 
control policies, document all quality 
control activities, instrument and pro-
cedural calibrations and maintenance 
performed; 


(4) Follow the laboratory’s estab-
lished policies and procedures when-
ever test systems are not within the 
laboratory’s established acceptable lev-
els of performance; 


(5) Be capable of identifying problems 
that may adversely affect test perform-
ance or reporting of test results and ei-
ther must correct the problems or im-
mediately notify the general super-
visor, technical supervisor, clinical 
consultant, or director; 


(6) Document all corrective actions 
taken when test systems deviate from 
the laboratory’s established perform-
ance specifications; and 


(7) Except as specified in paragraph 
(c) of this section, if qualified under 
§ 493.1489(b)(5), perform high complexity 
testing only under the onsite, direct 
supervision of a general supervisor 
qualified under § 493.1461. 


(c) Exception. For individuals quali-
fied under § 493.1489(b)(5), who were per-
forming high complexity testing on or 
before January 19, 1993, the require-
ments of paragraph (b)(7) of this sec-
tion are not effective, provided that all 
high complexity testing performed by 
the individual in the absence of a gen-
eral supervisor is reviewed within 24 
hours by a general supervisor qualified 
under § 493.1461. 


[57 FR 7172, Feb. 28, 1992, as amended at 58 
FR 5236, Jan. 19, 1993; 60 FR 20050, Apr. 24, 
1995] 


Subparts N–P [Reserved] 


Subpart Q—Inspection 


SOURCE: 57 FR 7184, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.1771 Condition: Inspection re-
quirements applicable to all CLIA- 
certified and CLIA-exempt labora-
tories. 


(a) Each laboratory issued a CLIA 
certificate must meet the requirements 
in § 493.1773 and the specific require-
ments for its certificate type, as speci-
fied in §§ 493.1775 through 493.1780. 


(b) All CLIA-exempt laboratories 
must comply with the inspection re-
quirements in §§ 493.1773 and 493.1780, 
when applicable. 


[63 FR 26737, May 14, 1998] 


§ 493.1773 Standard: Basic inspection 
requirements for all laboratories 
issued a CLIA certificate and CLIA- 
exempt laboratories. 


(a) A laboratory issued a certificate 
must permit CMS or a CMS agent to 
conduct an inspection to assess the lab-
oratory’s compliance with the require-
ments of this part. A CLIA-exempt lab-
oratory and a laboratory that requests, 
or is issued a certificate of accredita-
tion, must permit CMS or a CMS agent 
to conduct validation and complaint 
inspections. 


(b) General requirements. As part of 
the inspection process, CMS or a CMS 
agent may require the laboratory to do 
the following: 


(1) Test samples, including pro-
ficiency testing samples, or perform 
procedures. 


(2) Permit interviews of all personnel 
concerning the laboratory’s compli-
ance with the applicable requirements 
of this part. 


(3) Permit laboratory personnel to be 
observed performing all phases of the 
total testing process (preanalytic, ana-
lytic, and postanalytic). 


(4) Permit CMS or a CMS agent ac-
cess to all areas encompassed under the 
certificate including, but not limited 
to, the following: 


(i) Specimen procurement and proc-
essing areas. 


(ii) Storage facilities for specimens, 
reagents, supplies, records, and reports. 


(iii) Testing and reporting areas. 
(5) Provide CMS or a CMS agent with 


copies or exact duplicates of all records 
and data it requires. 


(c) Accessible records and data. A lab-
oratory must have all records and data 
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accessible and retrievable within a rea-
sonable time frame during the course 
of the inspection. 


(d) Requirement to provide information 
and data. A laboratory must provide, 
upon request, all information and data 
needed by CMS or a CMS agent to 
make a determination of the labora-
tory’s compliance with the applicable 
requirements of this part. 


(e) Reinspection. CMS or a CMS agent 
may reinspect a laboratory at any time 
to evaluate the ability of the labora-
tory to provide accurate and reliable 
test results. 


(f) Complaint inspection. CMS or a 
CMS agent may conduct an inspection 
when there are complaints alleging 
noncompliance with any of the require-
ments of this part. 


(g) Failure to permit an inspection or 
reinspection. Failure to permit CMS or 
a CMS agent to conduct an inspection 
or reinspection results in the suspen-
sion or cancellation of the laboratory’s 
participation in Medicare and Medicaid 
for payment, and suspension or limita-
tion of, or action to revoke the labora-
tory’s CLIA certificate, in accordance 
with subpart R of this part. 


[63 FR 26737, May 14, 1998; 63 FR 32699, June 
15, 1998] 


§ 493.1775 Standard: Inspection of lab-
oratories issued a certificate of 
waiver or a certificate for provider- 
performed microscopy procedures. 


(a) A laboratory that has been issued 
a certificate of waiver or a certificate 
for provider-performed microscopy pro-
cedures is not subject to biennial in-
spections. 


(b) If necessary, CMS or a CMS agent 
may conduct an inspection of a labora-
tory issued a certificate of waiver or a 
certificate for provider-performed mi-
croscopy procedures at any time during 
the laboratory’s hours of operation to 
do the following: 


(1) Determine if the laboratory is op-
erated and testing is performed in a 
manner that does not constitute an im-
minent and serious risk to public 
health. 


(2) Evaluate a complaint from the 
public. 


(3) Determine whether the laboratory 
is performing tests beyond the scope of 
the certificate held by the laboratory. 


(4) Collect information regarding the 
appropriateness of tests specified as 
waived tests or provider-performed mi-
croscopy procedures. 


(c) The laboratory must comply with 
the basic inspection requirements of 
§ 493.1773. 


[63 FR 26737, May 14, 1998] 


§ 493.1777 Standard: Inspection of lab-
oratories that have requested or 
have been issued a certificate of 
compliance. 


(a) Initial inspection. (1) A laboratory 
issued a registration certificate must 
permit an initial inspection to assess 
the laboratory’s compliance with the 
requirements of this part before CMS 
issues a certificate of compliance. 


(2) The inspection may occur at any 
time during the laboratory’s hours of 
operation. 


(b) Subsequent inspections. (1) CMS or 
a CMS agent may conduct subsequent 
inspections on a biennial basis or with 
such other frequency as CMS deter-
mines to be necessary to ensure com-
pliance with the requirements of this 
part. 


(2) CMS bases the nature of subse-
quent inspections on the laboratory’s 
compliance history. 


(c) Provider-performed microscopy pro-
cedures. The inspection sample for re-
view may include testing in the sub-
category of provider-performed micros-
copy procedures. 


(d) Compliance with basic inspection re-
quirements. The laboratory must com-
ply with the basic inspection require-
ments of § 493.1773. 


[63 FR 26738, May 14, 1998] 


§ 493.1780 Standard: Inspection of 
CLIA-exempt laboratories or lab-
oratories requesting or issued a cer-
tificate of accreditation. 


(a) Validation inspection. CMS or a 
CMS agent may conduct a validation 
inspection of any accredited or CLIA- 
exempt laboratory at any time during 
its hours of operation. 


(b) Complaint inspection. CMS or a 
CMS agent may conduct a complaint 
inspection of a CLIA-exempt labora-
tory or a laboratory requesting or 
issued a certificate of accreditation at 
any time during its hours of operation 
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upon receiving a complaint applicable 
to the requirements of this part. 


(c) Noncompliance determination. If a 
validation or complaint inspection re-
sults in a finding that the laboratory is 
not in compliance with one or more 
condition-level requirements, the fol-
lowing actions occur: 


(1) A laboratory issued a certificate 
of accreditation is subject to a full re-
view by CMS, in accordance with sub-
part E of this part and § 488.11 of this 
chapter. 


(2) A CLIA-exempt laboratory is sub-
ject to appropriate enforcement ac-
tions under the approved State licen-
sure program. 


(d) Compliance with basic inspection re-
quirements. CLIA-exempt laboratories 
and laboratories requesting or issued a 
certificate of accreditation must com-
ply with the basic inspection require-
ments in § 493.1773. 


[63 FR 26738, May 14, 1998] 


Subpart R—Enforcement 
Procedures 


SOURCE: 57 FR 7237, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.1800 Basis and scope. 
(a) Statutory basis. (1) Section 1846 of 


the Act— 
(i) Provides for intermediate sanc-


tions that may be imposed on labora-
tories that perform clinical diagnostic 
tests on human specimens when those 
laboratories are found to be out of 
compliance with one or more of the 
conditions for Medicare coverage of 
their services; and 


(ii) Requires the Secretary to develop 
and implement a range of such sanc-
tions, including four that are specified 
in the statute. 


(2) The Clinical Laboratory Improve-
ment Act of 1967 (section 353 of the 
Public Health Service Act) as amended 
by CLIA 1988, as amended by section 2 
of the Taking Essential Steps for Test-
ing Act of 2012— 


(i) Establishes requirements for all 
laboratories that perform clinical diag-
nostic tests on human specimens; 


(ii) Requires a Federal certification 
scheme to be applied to all such labora-
tories; and 


(iii) Grants the Secretary broad en-
forcement authority, including— 


(A) Use of intermediate sanctions; 
(B) Suspension, limitation, or revoca-


tion of the certificate of a laboratory 
that is out of compliance with one or 
more requirements for a certificate; 
and 


(C) Civil suit to enjoin any labora-
tory activity that constitutes a signifi-
cant hazard to the public health. 


(3) Section 353 also— 
(i) Provides for imprisonment or fine 


for any person convicted of intentional 
violation of CLIA requirements; 


(ii) Specifies the administrative hear-
ing and judicial review rights of a lab-
oratory that is sanctioned under CLIA; 
and 


(iii) Requires the Secretary to pub-
lish annually a list of all laboratories 
that have been sanctioned during the 
preceding year. 


(b) Scope and applicability. This sub-
part sets forth— 


(1) The policies and procedures that 
CMS follows to enforce the require-
ments applicable to laboratories under 
CLIA and under section 1846 of the Act; 
and 


(2) The appeal rights of laboratories 
on which CMS imposes sanctions. 


[57 FR 7237, Feb. 28, 1992, as amended at 79 
FR 25480, May 2, 2014] 


§ 493.1804 General considerations. 


(a) Purpose. The enforcement mecha-
nisms set forth in this subpart have the 
following purposes: 


(1) To protect all individuals served 
by laboratories against substandard 
testing of specimens. 


(2) To safeguard the general public 
against health and safety hazards that 
might result from laboratory activi-
ties. 


(3) To motivate laboratories to com-
ply with CLIA requirements so that 
they can provide accurate and reliable 
test results. 


(b) Basis for decision to impose sanc-
tions. (1) CMS’s decision to impose 
sanctions is based on one or more of 
the following: 


(i) Deficiencies found by CMS or its 
agents in the conduct of inspections to 
certify or validate compliance with 
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Federal requirements, or through re-
view of materials submitted by the lab-
oratory (e.g., personnel qualifications). 


(ii) Unsuccessful participation in pro-
ficiency testing. 


(2) CMS imposes one or more of the 
alternative or principal sanctions spec-
ified in §§ 493.1806 and 493.1807 when 
CMS or CMS’s agent finds that a lab-
oratory has condition-level defi-
ciencies. 


(c) Imposition of alternative sanctions. 
(1) CMS may impose alternative sanc-
tions in lieu of, or in addition to prin-
cipal sanctions. (Except for a condition 
level deficiency under §§ 493.41 or 
493.1100(a), CMS does not impose alter-
native sanctions on laboratories that 
have certificates of waiver because 
those laboratories are not routinely in-
spected for compliance with condition- 
level requirements.) 


(2) CMS may impose alternative 
sanctions other than a civil money 
penalty after the laboratory has had an 
opportunity to respond, but before the 
hearing specified in § 493.1844. 


(d) Choice of sanction: Factors consid-
ered. CMS bases its choice of sanction 
or sanctions on consideration of one or 
more factors that include, but are not 
limited to, the following, as assessed 
by the State or by CMS, or its agents: 


(1) Whether the deficiencies pose im-
mediate jeopardy. 


(2) The nature, incidence, severity, 
and duration of the deficiencies or non-
compliance. 


(3) Whether the same condition level 
deficiencies have been identified re-
peatedly. 


(4) The accuracy and extent of lab-
oratory records (e.g., of remedial ac-
tion) in regard to the noncompliance, 
and their availability to the State, to 
other CMS agents, and to CMS. 


(5) The relationship of one deficiency 
or group of deficiencies to other defi-
ciencies. 


(6) The overall compliance history of 
the laboratory including but not lim-
ited to any period of noncompliance 
that occurred between certifications of 
compliance. 


(7) The corrective and long-term 
compliance outcomes that CMS hopes 
to achieve through application of the 
sanction. 


(8) Whether the laboratory has made 
any progress toward improvement fol-
lowing a reasonable opportunity to cor-
rect deficiencies. 


(9) Any recommendation by the State 
agency as to which sanction would be 
appropriate. 


(e) Number of alternative sanctions. 
CMS may impose a separate sanction 
for each condition level deficiency or a 
single sanction for all condition level 
deficiencies that are interrelated and 
subject to correction by a single course 
of action. 


(f) Appeal rights. The appeal rights of 
laboratories dissatisfied with the impo-
sition of a sanction are set forth in 
§ 493.1844. 


[57 FR 7237, Feb. 28, 1992; 57 FR 35761, Aug. 11, 
1992, as amended at 60 FR 20051, Apr. 24, 1995; 
85 FR 54874, Sept. 2, 2020] 


§ 493.1806 Available sanctions: All lab-
oratories. 


(a) Applicability. CMS may impose 
one or more of the sanctions specified 
in this section on a laboratory that is 
out of compliance with one or more 
CLIA conditions. 


(b) Principal sanction. CMS may im-
pose any of the three principal CLIA 
sanctions, which are suspension, limi-
tation, or revocation of any type of 
CLIA certificate. 


(c) Alternative sanctions. CMS may 
impose one or more of the following al-
ternative sanctions in lieu of or in ad-
dition to imposing a principal sanction, 
except on a laboratory that has a cer-
tificate of waiver. 


(1) Directed plan of correction, as set 
forth at § 493.1832. 


(2) State onsite monitoring as set 
forth at § 493.1836. 


(3) Civil money penalty, as set forth 
at § 493.1834. 


(d) Civil suit. CMS may bring suit in 
the appropriate U.S. District Court to 
enjoin continuation of any activity of 
any laboratory (including a CLIA-ex-
empt laboratory that has been found 
with deficiencies during a validation 
survey), if CMS has reason to believe 
that continuation of the activity would 
constitute a significant hazard to the 
public health. 


(e) Criminal sanctions. Under section 
353(1) of the PHS Act, an individual 
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who is convicted of intentionally vio-
lating any CLIA requirement may be 
imprisoned or fined. 


[57 FR 7237, Feb. 28, 1992, as amended at 58 
FR 5237, Jan. 19, 1993] 


§ 493.1807 Additional sanctions: Lab-
oratories that participate in Medi-
care. 


The following additional sanctions 
are available for laboratories that are 
out of compliance with one or more 
CLIA conditions and that have ap-
proval to receive Medicare payment for 
their services. 


(a) Principal sanction. Cancellation of 
the laboratory’s approval to receive 
Medicare payment for its services. 


(b) Alternative sanctions. (1) Suspen-
sion of payment for tests in one or 
more specific specialties or subspecial-
ties, performed on or after the effective 
date of sanction. 


(2) Suspension of payment for all 
tests in all specialties and subspecial-
ties performed on or after the effective 
date of sanction. 


§ 493.1808 Adverse action on any type 
of CLIA certificate: Effect on Medi-
care approval. 


(a) Suspension or revocation of any 
type of CLIA certificate. When CMS sus-
pends or revokes any type of CLIA cer-
tificate, CMS concurrently cancels the 
laboratory’s approval to receive Medi-
care payment for its services. 


(b) Limitation of any type of CLIA cer-
tificate. When CMS limits any type of 
CLIA certificate, CMS concurrently 
limits Medicare approval to only those 
specialties or subspecialties that are 
authorized by the laboratory’s limited 
certificate. 


§ 493.1809 Limitation on Medicaid pay-
ment. 


As provided in section 1902(a)(9)(C) of 
the Act, payment for laboratory serv-
ices may be made under the State plan 
only if those services are furnished by 
a laboratory that has a CLIA certifi-
cate or is licensed by a State whose li-
censure program has been approved by 
the Secretary under this part. 


[57 FR 7237, Feb. 28, 1992; 57 FR 35761, Aug. 11, 
1992] 


§ 493.1810 Imposition and lifting of al-
ternative sanctions. 


(a) Notice of noncompliance and of pro-
posed sanction: Content. If CMS or its 
agency identifies condition level non-
compliance in a laboratory, CMS or its 
agent gives the laboratory written no-
tice of the following: 


(1) The condition level noncompli-
ance that it has identified. 


(2) The sanction or sanctions that 
CMS or its agent proposes to impose 
against the laboratory. 


(3) The rationale for the proposed 
sanction or sanctions. 


(4) The projected effective date and 
duration of the proposed sanction or 
sanctions. 


(5) The authority for the proposed 
sanction or sanctions. 


(6) The time allowed (at least 10 days) 
for the laboratory to respond to the no-
tice. 


(b) Opportunity to respond. During the 
period specified in paragraph (a)(6) of 
this section, the laboratory may sub-
mit to CMS or its agent written evi-
dence or other information against the 
imposition of the proposed sanction or 
sanctions. 


(c) Notice of imposition of sanction—(1) 
Content. CMS gives the laboratory 
written notice that acknowledges any 
evidence or information received from 
the laboratory and specifies the fol-
lowing: 


(i) The sanction or sanctions to be 
imposed against the laboratory. 


(ii) The authority and rationale for 
the imposing sanction or sanctions. 


(iii) The effective date and duration 
of sanction. 


(2) Timing. (i) If CMS or its agent de-
termines that the deficiencies pose im-
mediate jeopardy, CMS provides notice 
at least 5 days before the effective date 
of sanction. 


(ii) If CMS or its agent determines 
that the deficiencies do not pose imme-
diate jeopardy, CMS provides notice at 
least 15 days before the effective date 
of the sanction. 


(d) Duration of alternative sanctions. 
An alternative sanction continues 
until the earlier of the following oc-
curs: 


(1) The laboratory corrects all condi-
tion level deficiencies. 
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(2) CMS’s suspension, limitation, or 
revocation of the laboratory’s CLIA 
certificate becomes effective. 


(e) Lifting of alternative sanctions—(1) 
General rule. Alternative sanctions are 
not lifted until a laboratory’s compli-
ance with all condition level require-
ments is verified. 


(2) Credible allegation of compliance. 
When a sanctioned laboratory submits 
a credible allegation of compliance, 
CMS’s agent determines whether— 


(i) It can certify compliance on the 
basis of the evidence presented by the 
laboratory in its allegation; or 


(ii) It must revisit to verify whether 
the laboratory has, in fact, achieved 
compliance. 


(3) Compliance achieved before the date 
of revisit. If during a revisit, the labora-
tory presents credible evidence (as de-
termined by CMS or its agent) that it 
achieved compliance before the date of 
revisit, sanctions are lifted as of that 
earlier date. 


§ 493.1812 Action when deficiencies 
pose immediate jeopardy. 


If a laboratory’s deficiencies pose im-
mediate jeopardy, the following rules 
apply: 


(a) CMS requires the laboratory to 
take immediate action to remove the 
jeopardy and may impose one or more 
alternative sanctions to help bring the 
laboratory into compliance. 


(b) If the findings of a revisit indicate 
that a laboratory has not eliminated 
the jeopardy, CMS suspends or limits 
the laboratory’s CLIA certificate no 
earlier than 5 days after the date of no-
tice of suspension or limitation. CMS 
may later revoke the certificate. 


(c) In addition, if CMS has reason to 
believe that the continuation of any 
activity by any laboratory (either the 
entire laboratory operation or any spe-
cialty or subspecialty of testing) would 
constitute a significant hazard to the 
public health, CMS may bring suit and 
seek a temporary injunction or re-
straining order against continuation of 
that activity by the laboratory, regard-
less of the type of CLIA certificate the 
laboratory has and of whether it is 
State-exempt. 


§ 493.1814 Action when deficiencies 
are at the condition level but do not 
pose immediate jeopardy. 


If a laboratory has condition level de-
ficiencies that do not pose immediate 
jeopardy, the following rules apply: 


(a) Initial action. (1) CMS may cancel 
the laboratory’s approval to receive 
Medicare payment for its services. 


(2) CMS may suspend, limit, or re-
voke the laboratory’s CLIA certificate. 


(3) If CMS does not impose a prin-
cipal sanction under paragraph (a)(1) or 
(a)(2) of this section, it imposes one or 
more alternative sanctions. In the case 
of unsuccessful participation in pro-
ficiency testing, CMS may impose the 
training and technical assistance re-
quirement set forth at § 493.1838 in lieu 
of, or in addition to, one or more alter-
native sanctions. 


(b) Failure to correct condition level de-
ficiencies. If CMS imposes alternative 
sanctions for condition level defi-
ciencies that do not pose immediate 
jeopardy, and the laboratory does not 
correct the condition level deficiencies 
within 12 months after the last day of 
inspection, CMS— 


(1) Cancels the laboratory’s approval 
to receive Medicare payment for its 
services, and discontinues the Medicare 
payment sanctions as of the day can-
cellation is effective. 


(2) Following a revisit which indi-
cates that the laboratory has not cor-
rected its condition level deficiencies, 
notifies the laboratory that it proposes 
to suspend, limit, or revoke the certifi-
cate, as specified in § 493.1816(b), and 
the laboratory’s right to hearing; and 


(3) May impose (or continue, if al-
ready imposed) any alternative sanc-
tions that do not pertain to Medicare 
payments. (Sanctions imposed under 
the authority of section 353 of the PHS 
Act may continue for more than 12 
months from the last date of inspec-
tion, while a hearing on the proposed 
suspension, limitation, or revocation of 
the certificate of compliance, registra-
tion certificate, certificate of accredi-
tation, or certificate for PPM proce-
dures is pending.) 


(c) Action after hearing. If a hearing 
decision upholds a proposed suspension, 
limitation, or revocation of a labora-
tory’s CLIA certificate, CMS discon-
tinues any alternative sanctions as of 
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the day it makes the suspension, limi-
tation, or revocation effective. 


[57 FR 7237, Feb. 28, 1992, as amended at 60 
FR 20051, Apr. 24, 1995] 


§ 493.1816 Action when deficiencies 
are not at the condition level. 


If a laboratory has deficiencies, that 
are not at the condition level, the fol-
lowing rules apply: 


(a) Initial action. The laboratory must 
submit a plan of correction that is ac-
ceptable to CMS in content and time 
frames. 


(b) Failure to correct deficiencies. If, on 
revisit, it is found that the laboratory 
has not corrected the deficiencies with-
in 12 months after the last day of in-
spection, the following rules apply: 


(1) CMS cancels the laboratory’s ap-
proval to receive Medicare payment for 
its services. 


(2) CMS notifies the laboratory of its 
intent to suspend, limit, or revoke the 
laboratory’s CLIA certificate and of 
the laboratory’s right to a hearing. 


§ 493.1820 Ensuring timely correction 
of deficiencies. 


(a) Timing of visits. CMS, the State 
survey agency or other CMS agent may 
visit the laboratory at any time to 
evaluate progress, and at the end of the 
period to determine whether all correc-
tions have been made. 


(b) Deficiencies corrected before a visit. 
If during a visit, a laboratory produces 
credible evidence that it achieved com-
pliance before the visit, the sanctions 
are lifted as of that earlier date. 


(c) Failure to correct deficiencies. If 
during a visit it is found that the lab-
oratory has not corrected its defi-
ciencies, CMS may propose to suspend, 
limit, or revoke the laboratory’s CLIA 
certificate. 


(d) Additional time for correcting lower 
level deficiencies not at the condition 
level. If at the end of the plan of cor-
rection period all condition level defi-
ciencies have been corrected, and there 
are deficiencies, that are not at the 
condition level, CMS may request a re-
vised plan of correction. The revised 
plan may not extend beyond 12 months 
from the last day of the inspection that 
originally identified the cited defi-
ciencies. 


(e) Persistence of deficiencies. If at the 
end of the period covered by the plan of 
correction, the laboratory still has de-
ficiencies, the rules of §§ 493.1814 and 
493.1816 apply. 


§ 493.1826 Suspension of part of Medi-
care payments. 


(a) Application. (1) CMS may impose 
this sanction if a laboratory— 


(i) Is found to have condition level 
deficiencies with respect to one or 
more specialties or subspecialties of 
tests; and 


(ii) Agrees (in return for not having 
its Medicare approval cancelled imme-
diately) not to charge Medicare bene-
ficiaries or their private insurance car-
riers for the services for which Medi-
care payment is suspended. 


(2) CMS suspends Medicare payment 
for those specialities or subspecialties 
of tests for which the laboratory is out 
of compliance with Federal require-
ments. 


(b) Procedures. Before imposing this 
sanction, CMS provides notice of sanc-
tion and opportunity to respond in ac-
cordance with § 493.1810. 


(c) Duration and effect of sanction. 
This sanction continues until the lab-
oratory corrects the condition level de-
ficiencies or CMS cancels the labora-
tory’s approval to receive Medicare 
payment for its services, but in no 
event longer than 12 months. 


(1) If the laboratory corrects all con-
dition level deficiencies, CMS resumes 
Medicare payment effective for all 
services furnished on or after the date 
the deficiencies are corrected. 


(2) [Reserved] 


[57 FR 7237, Feb. 28, 1992; 57 FR 35761, Aug. 11, 
1992] 


§ 493.1828 Suspension of all Medicare 
payments. 


(a) Application. (1) CMS may suspend 
payment for all Medicare-approved lab-
oratory services when the laboratory 
has condition level deficiencies. 


(2) CMS suspends payment for all 
Medicare covered laboratory services 
when the following conditions are met: 


(i) Either— 
(A) The laboratory has not corrected 


its condition level deficiencies included 
in the plan of correction within 3 
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months from the last date of inspec-
tion; or 


(B) The laboratory has been found to 
have the same condition level defi-
ciencies during three consecutive in-
spections; and 


(ii) The laboratory has chosen (in re-
turn for not having its Medicare ap-
proval immediately cancelled), to not 
charge Medicare beneficiaries or their 
private insurance carriers for services 
for which Medicare payment is sus-
pended. 


(3) CMS suspends payment for serv-
ices furnished on and after the effec-
tive date of sanction. 


(b) Procedures. Before imposing this 
sanction, CMS provides notice of sanc-
tion and opportunity to respond in ac-
cordance with § 493.1810. 


(c) Duration and effect of sanction. (1) 
Suspension of payment continues until 
all condition level deficiencies are cor-
rected, but never beyond twelve 
months. 


(2) If all the deficiencies are not cor-
rected by the end of the 12 month pe-
riod, CMS cancels the laboratory’s ap-
proval to receive Medicare payment for 
its services. 


§ 493.1832 Directed plan of correction 
and directed portion of a plan of 
correction. 


(a) Application. CMS may impose a di-
rected plan of correction as an alter-
native sanction for any laboratory that 
has condition level deficiencies. If CMS 
does not impose a directed plan of cor-
rection as an alternative sanction for a 
laboratory that has condition level de-
ficiencies, it at least imposes a di-
rected portion of a plan of correction 
when it imposes any of the following 
alternative sanctions: 


(1) State onsite monitoring. 
(2) Civil money penalty. 
(3) Suspension of all or part of Medi-


care payments. 
(b) Procedures—(1) Directed plan of cor-


rection. When imposing this sanction, 
CMS— 


(i) Gives the laboratory prior notice 
of the sanction and opportunity to re-
spond in accordance with § 493.1810; 


(ii) Directs the laboratory to take 
specific corrective action within spe-
cific time frames in order to achieve 
compliance; and 


(iii) May direct the laboratory to 
submit the names of laboratory clients 
for notification purposes, as specified 
in paragraph (b)(3) of this section. 


(2) Directed portion of a plan of correc-
tion. CMS may decide to notify clients 
of a sanctioned laboratory, because of 
the seriousness of the noncompliance 
(e.g., the existence of immediate jeop-
ardy) or for other reasons. When impos-
ing this sanction, CMS takes the fol-
lowing steps— 


(i) Directs the laboratory to submit 
to CMS, the State survey agency, or 
other CMS agent, within 10 calendar 
days after the notice of the alternative 
sanction, a list of names and addresses 
of all physicians, providers, suppliers, 
and other clients who have used some 
or all of the services of the laboratory 
since the last certification inspection 
or within any other timeframe speci-
fied by CMS. 


(ii) Within 30 calendar days of receipt 
of the information, may send to each 
laboratory client, via the State survey 
agency, a notice containing the name 
and address of the laboratory, the na-
ture of the laboratory’s noncompli-
ance, and the kind and effective date of 
the alternative sanction. 


(iii) Sends to each laboratory client, 
via the State survey agency, notice of 
the recission of an adverse action with-
in 30 days of the rescission. 


(3) Notice of imposition of a principal 
sanction following the imposition of an al-
ternative sanction. If CMS imposes a 
principal sanction following the impo-
sition of an alternative sanction, and 
for which CMS has already obtained a 
list of laboratory clients, CMS may use 
that list to notify the clients of the im-
position of the principal sanction. 


(c) Duration of a directed plan of cor-
rection. If CMS imposes a directed plan 
of correction, and on revisit it is found 
that the laboratory has not corrected 
the deficiencies within 12 months from 
the last day of inspection, the fol-
lowing rules apply: 


(1) CMS cancels the laboratory’s ap-
proval for Medicare payment of its 
services, and notifies the laboratory of 
CMS’s intent to suspend, limit, or re-
voke the laboratory’s CLIA certificate. 
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(2) The directed plan of correction 
continues in effect until the day sus-
pension, limitation, or revocation of 
the laboratory’s CLIA certificate. 


§ 493.1834 Civil money penalty. 
(a) Statutory basis. Sections 1846 of 


the Act and 353(h)(2)(B) of the PHS Act 
authorize the Secretary to impose civil 
money penalties on laboratories. Sec-
tion 1846(b)(3) of the Act specifically 
provides that incrementally more se-
vere fines may be imposed for repeated 
or uncorrected deficiencies. 


(b) Scope. This section sets forth the 
procedures that CMS follows to impose 
a civil money penalty in lieu of, or in 
addition to, suspending, limiting, or re-
voking the certificate of compliance, 
registration certificate, certificate of 
accreditation, or certificate for PPM 
procedures of a laboratory that is 
found to have condition level defi-
ciencies. 


(c) Basis for imposing a civil money 
penalty. CMS may impose a civil 
money penalty against any laboratory 
determined to have condition level de-
ficiencies regardless of whether those 
deficiencies pose immediate jeopardy. 


(d) Amount of penalty—(1) Factors con-
sidered. In determining the amount of 
the penalty, CMS takes into account 
the following factors: 


(i) The nature, scope, severity, and 
duration of the noncompliance. 


(ii) Whether the same condition level 
deficiencies have been identified during 
three consecutive inspections. 


(iii) The laboratory’s overall compli-
ance history including but not limited 
to any period of noncompliance that 
occurred between certifications of com-
pliance. 


(iv) The laboratory’s intent or reason 
for noncompliance. 


(v) The accuracy and extent of lab-
oratory records and their availability 
to CMS, the State survey agency, or 
other CMS agent. 


(2) Range of penalty amount. (i) For a 
condition level deficiency that poses 
immediate jeopardy, the range is 
$3,050–$10,000 as adjusted annually 
under 45 CFR part 102 per day of non-
compliance or per violation. 


(ii) For a condition level deficiency 
that does not pose immediate jeopardy, 
the range is $50–$3,000 as adjusted annu-


ally under 45 CFR part 102 per day of 
noncompliance or per violation. 


(iii) For a condition level deficiency 
under §§ 493.41 or 493.1100(a), the penalty 
amount is $1,000 for the first day of 
noncompliance and $500 for each addi-
tional day of noncompliance. 


(3) Decreased penalty amounts. If the 
immediate jeopardy is removed, but 
the deficiency continues, CMS shifts 
the penalty amount to the lower range. 


(4) Increased penalty amounts. CMS 
may, before the hearing, propose to in-
crease the penalty amount for a labora-
tory that has deficiencies which, after 
imposition of a lower level penalty 
amount, become sufficiently serious to 
pose immediate jeopardy. 


(e) Procedures for imposition of civil 
money penalty—(1) Notice of intent. (i) 
CMS sends the laboratory written no-
tice, of CMS’s intent to impose a civil 
money penalty. 


(ii) The notice includes the following 
information: 


(A) The statutory basis for the pen-
alty. 


(B) The proposed daily or per viola-
tion amount of the penalty. 


(C) The factors (as described in para-
graph (d)(1) of this section) that CMS 
considered. 


(D) The opportunity for responding 
to the notice in accordance with 
§ 493.1810(c). 


(E) A specific statement regarding 
the laboratory’s appeal rights. 


(2) Appeal rights. (i) The laboratory 
has 60 days from the date of receipt of 
the notice of intent to impose a civil 
money penalty to request a hearing in 
accordance with § 493.1844(g). 


(ii) If the laboratory requests a hear-
ing, all other pertinent provisions of 
§ 493.1844 apply. 


(iii) If the laboratory does not re-
quest a hearing, CMS may reduce the 
proposed penalty amount by 35 percent. 


(f) Accrual and duration of penalty—(1) 
Accrual of penalty. The civil money pen-
alty begins accruing as follows: 


(i) 5 days after notice of intent if 
there is immediate jeopardy. 


(ii) 15 days after notice of intent if 
there is not immediate jeopardy. 


(2) Duration of penalty. The civil 
money penalty continues to accrue 
until the earliest of the following oc-
curs: 
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(i) The laboratory’s compliance with 
condition level requirements is verified 
on the basis of the evidence presented 
by the laboratory in its credible allega-
tion of compliance or at the time or re-
visit. 


(ii) Based on credible evidence pre-
sented by the laboratory at the time of 
revisit, CMS determines that compli-
ance was achieved before the revisit. 
(In this situation, the money penalty 
stops accruing as of the date of compli-
ance.) 


(iii) CMS suspends, limits, or revokes 
the laboratory’s certificate of compli-
ance, registration certificate, certifi-
cate of accreditation, or certificate for 
PPM procedures. 


(g) Computation and notice of total 
penalty amount—(1) Computation. CMS 
computes the total penalty amount 
after the laboratory’s compliance is 
verified or CMS suspends, limits, or re-
vokes the laboratory’s CLIA certificate 
but in no event before— 


(i) The 60 day period for requesting a 
hearing has expired without a request 
or the laboratory has explicitly waived 
its right to a hearing; or 


(ii) Following a hearing requested by 
the laboratory, the ALJ issues a deci-
sion that upholds imposition of the 
penalty. 


(2) Notice of penalty amount and due 
date of penalty. The notice includes the 
following information: 


(i) Daily or per violation penalty 
amount. 


(ii) Number of days or violations for 
which the penalty is imposed. 


(iii) Total penalty amount. 
(iv) Due date for payment of the pen-


alty. 
(h) Due date for payment of penalty. (1) 


Payment of a civil money penalty is 
due 15 days from the date of the notice 
specified in paragraph (g)(2) of this sec-
tion. 


(2) CMS may approve a plan for a lab-
oratory to pay a civil money penalty, 
plus interest, over a period of up to one 
year from the original due date. 


(i) Collection and settlement—(1) Collec-
tion of penalty amounts. (i) The deter-
mined penalty amount may be de-
ducted from any sums then or later 
owing by the United States to the lab-
oratory subject to the penalty. 


(ii) Interest accrues on the unpaid 
balance of the penalty, beginning on 
the due date. Interest is computed at 
the rate specified in § 405.378(d) of this 
chapter. 


(2) Settlement. CMS has authority to 
settle any case at any time before the 
ALJ issues a hearing decision. 


[57 FR 7237, Feb. 28, 1992, as amended at 60 
FR 20051, Apr. 24, 1995; 61 FR 63749, Dec. 2, 
1996; 81 FR 61564, Sept. 6, 2016; 85 FR 54874, 
Sept. 2, 2020] 


§ 493.1836 State onsite monitoring. 
(a) Application. (1) CMS may require 


continuous or intermittent monitoring 
of a plan of correction by the State 
survey agency to ensure that the lab-
oratory makes the improvements nec-
essary to bring it into compliance with 
the condition level requirements. (The 
State monitor does not have manage-
ment authority, that is, cannot hire or 
fire staff, obligate funds, or otherwise 
dictate how the laboratory operates. 
The monitor’s responsibility is to over-
see whether corrections are made.) 


(2) The laboratory must pay the costs 
of onsite monitoring by the State sur-
vey agency. 


(i) The costs are computed by multi-
plying the number of hours of onsite 
monitoring in the laboratory by the 
hourly rate negotiated by CMS and the 
State. 


(ii) The hourly rate includes salary, 
fringe benefits, travel, and other direct 
and indirect costs approved by CMS. 


(b) Procedures. Before imposing this 
sanction, CMS provides notice of sanc-
tion and opportunity to respond in ac-
cordance with § 493.1810. 


(c) Duration of sanction. (1) If CMS 
imposes onsite monitoring, the sanc-
tion continues until CMS determines 
that the laboratory has the capability 
to ensure compliance with all condi-
tion level requirements. 


(2) If the laboratory does not correct 
all deficiencies within 12 months, and a 
revisit indicates that deficiencies re-
main, CMS cancels the laboratory’s ap-
proval for Medicare payment for its 
services and notifies the laboratory of 
its intent to suspend, limit, or revoke 
the laboratory’s certificate of compli-
ance, registration certificate, certifi-
cate of accreditation, or certificate for 
PPM procedures. 
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(3) If the laboratory still does not 
correct its deficiencies, the Medicare 
sanction continues until the suspen-
sion, limitation, or revocation of the 
laboratory’s certificate of compliance, 
registration certificate, certificate of 
accreditation, or certificate for PPM 
procedures is effective. 


[57 FR 7237, Feb. 28, 1992, as amended at 60 
FR 20051, Apr. 24, 1995] 


§ 493.1838 Training and technical as-
sistance for unsuccessful participa-
tion in proficiency testing. 


If a laboratory’s participation in pro-
ficiency testing is unsuccessful, CMS 
may require the laboratory to under-
take training of its personnel, or to ob-
tain necessary technical assistance, or 
both, in order to meet the require-
ments of the proficiency testing pro-
gram. This requirement is separate 
from the principal and alternative 
sanctions set forth in §§ 493.1806 and 
493.1807. 


§ 493.1840 Suspension, limitation, or 
revocation of any type of CLIA cer-
tificate. 


(a) Adverse action based on actions of 
the laboratory’s owner, operator or em-
ployees. CMS may initiate adverse ac-
tion to suspend, limit or revoke any 
CLIA certificate if CMS finds that a 
laboratory’s owner or operator or one 
of its employees has— 


(1) Been guilty of misrepresentation 
in obtaining a CLIA certificate; 


(2) Performed, or represented the lab-
oratory as entitled to perform, a lab-
oratory examination or other proce-
dure that is not within a category of 
laboratory examinations or other pro-
cedures authorized by its CLIA certifi-
cate; 


(3) Failed to comply with the certifi-
cate requirements and performance 
standards; 


(4) Failed to comply with reasonable 
requests by CMS for any information 
or work on materials that CMS con-
cludes is necessary to determine the 
laboratory’s continued eligibility for 
its CLIA certificate or continued com-
pliance with performance standards set 
by CMS; 


(5) Refused a reasonable request by 
CMS or its agent for permission to in-
spect the laboratory and its operation 


and pertinent records during the hours 
that the laboratory is in operation; 


(6) Violated or aided and abetted in 
the violation of any provisions of CLIA 
and its implementing regulations; 


(7) Failed to comply with an alter-
native sanction imposed under this 
subpart; or 


(8) Within the preceding two-year pe-
riod, owned or operated a laboratory 
that had its CLIA certificate revoked. 
(This provision applies only to the 
owner or operator, not to all of the lab-
oratory’s employees.) 


(b) Adverse action based on improper re-
ferrals in proficiency testing. If CMS de-
termines that a laboratory has inten-
tionally referred its proficiency testing 
samples to another laboratory for anal-
ysis, CMS does one of the following: 


(1)(i) Revokes the laboratory’s CLIA 
certificate for at least 1 year, prohibits 
the owner and operator from owning or 
operating a CLIA-certified laboratory 
for at least 1 year, and may impose a 
civil money penalty in accordance with 
§ 493.1834(d), if CMS determines that— 


(A) A proficiency testing referral is a 
repeat proficiency testing referral as 
defined at § 493.2; or 


(B) On or before the proficiency test-
ing event close date, a laboratory re-
ported proficiency testing results ob-
tained from another laboratory to the 
proficiency testing program. 


(ii) Following the revocation of a 
CLIA certificate in accordance with 
paragraph (b)(1)(i) of this section, CMS 
may exempt a laboratory owner from 
the generally applicable prohibition on 
owning or operating a CLIA-certified 
laboratory under paragraph (a)(8) of 
this section on a laboratory-by-labora-
tory basis if CMS finds, after review of 
the relevant facts and circumstances, 
that there is no evidence that— 


(A) Patients would be put at risk as 
a result of the owner being exempted 
from the ban on a laboratory-by-lab-
oratory basis; 


(B) The laboratory for which the 
owner is to be exempted from the gen-
eral ownership ban participated in or 
was otherwise complicit in the PT re-
ferral of the laboratory that resulted in 
the revocation; and 
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(C) The laboratory for which the 
owner is to be exempted from the gen-
eral ownership ban received a PT sam-
ple from another laboratory in the 
prior two survey cycles, and failed to 
immediately report such receipt to 
CMS or to the appropriate CMS-ap-
proved accrediting organization. 


(2) Suspends or limits the CLIA cer-
tificate for less than 1 year based on 
the criteria in § 493.1804(d) and imposes 
alternative sanctions as appropriate, in 
accordance with §§ 493.1804(c) and (d), 
493.1806(c), 493.1807(b), 493.1809 and, in 
the case of civil money penalties, 
§ 493.1834(d), when CMS determines that 
paragraph (b)(1)(i)(A) or (B) of this sec-
tion does not apply but that the lab-
oratory obtained test results for the 
proficiency testing samples from an-
other laboratory on or before the pro-
ficiency testing event close date. 
Among other possibilities, alternative 
sanctions will always include a civil 
money penalty and a directed plan of 
correction that includes required train-
ing of staff. 


(3) Imposes alternative sanctions in 
accordance with §§ 493.1804(c) and (d), 
493.1806(c), 493.1807(b), 493.1809 and, in 
the case of civil money penalties, 
§ 493.1834(d), when CMS determines that 
paragraph (b)(1)(i) or (2) of this section 
do not apply, and a PT referral has oc-
curred, but no test results are received 
prior to the event close date by the re-
ferring laboratory from the laboratory 
that received the referral. Among other 
possibilities, alternative sanctions will 
always include a civil money penalty 
and a directed plan of correction that 
includes required training of staff. 


(c) Adverse action based on exclusion 
from Medicare. If the OIG excludes a 
laboratory from participation in Medi-
care, CMS suspends the laboratory’s 
CLIA certificate for the period during 
which the laboratory is excluded. 


(d) Procedures for suspension or limita-
tion—(1) Basic rule. Except as provided 
in paragraph (d)(2) of this section, CMS 
does not suspend or limit a CLIA cer-
tificate until after an ALJ hearing de-
cision (as provided in § 493.1844) that 
upholds suspension or limitation. 


(2) Exceptions. CMS may suspend or 
limit a CLIA certificate before the ALJ 
hearing in any of the following cir-
cumstances: 


(i) The laboratory’s deficiencies pose 
immediate jeopardy. 


(ii) The laboratory has refused a rea-
sonable request for information or 
work on materials. 


(iii) The laboratory has refused per-
mission for CMS or a CMS agent to in-
spect the laboratory or its operation. 


(e) Procedures for revocation. (1) CMS 
does not revoke any type of CLIA cer-
tificate until after an ALJ hearing that 
upholds revocation. 


(2) CMS may revoke a CLIA certifi-
cate after the hearing decision even if 
it had not previously suspended or lim-
ited that certificate. 


(f) Notice to the OIG. CMS notifies the 
OIG of any violations under paragraphs 
(a)(1), (a)(2), (a)(6), and (b) of this sec-
tion within 30 days of the determina-
tion of the violation. 


[57 FR 7237, Feb. 28, 1992, as amended at 79 
FR 25480, May 2, 2014] 


§ 493.1842 Cancellation of Medicare 
approval. 


(a) Basis for cancellation. (1) CMS al-
ways cancels a laboratory’s approval to 
receive Medicare payment for its serv-
ices if CMS suspends or revokes the 
laboratory’s CLIA certificate. 


(2) CMS may cancel the laboratory’s 
approval under any of the following 
circumstances: 


(i) The laboratory is out of compli-
ance with a condition level require-
ment. 


(ii) The laboratory fails to submit a 
plan of correction satisfactory to CMS. 


(iii) The laboratory fails to correct 
all its deficiencies within the time 
frames specified in the plan of correc-
tion. 


(b) Notice and opportunity to respond. 
Before canceling a laboratory’s ap-
proval to receive Medicare payment for 
its services, CMS gives the labora-
tory— 


(1) Written notice of the rationale 
for, effective date, and effect of, can-
cellation; 


(2) Opportunity to submit written 
evidence or other information against 
cancellation of the laboratory’s ap-
proval. 


This sanction may be imposed before 
the hearing that may be requested by a 
laboratory, in accordance with the ap-
peals procedures set forth in § 493.1844. 
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(c) Effect of cancellation. Cancellation 
of Medicare approval terminates any 
Medicare payment sanctions regardless 
of the time frames originally specified. 


§ 493.1844 Appeals procedures. 
(a) General rules. (1) The provisions of 


this section apply to all laboratories 
and prospective laboratories that are 
dissatisfied with any initial determina-
tion under paragraph (b) of this sec-
tion. 


(2) Hearings are conducted in accord-
ance with procedures set forth in sub-
part D of part 498 of this chapter, ex-
cept that the authority to conduct 
hearings and issue decisions may be ex-
ercised by ALJs assigned to, or de-
tailed to, the Departmental Appeals 
Board. 


(3) Any party dissatisfied with a 
hearing decision is entitled to request 
review of the decision as specified in 
subpart E of part 498 of this chapter, 
except that the authority to review the 
decision may be exercised by the De-
partmental Appeals Board. 


(4) When more than one of the ac-
tions specified in paragraph (b) of this 
section are carried out concurrently, 
the laboratory has a right to only one 
hearing on all matters at issue. 


(b) Actions that are initial determina-
tions. The following actions are initial 
determinations and therefore are sub-
ject to appeal in accordance with this 
section: 


(1) The suspension, limitation, or rev-
ocation of the laboratory’s CLIA cer-
tificate by CMS because of noncompli-
ance with CLIA requirements. 


(2) The denial of a CLIA certificate. 
(3) The imposition of alternative 


sanctions under this subpart (but not 
the determination as to which alter-
native sanction or sanctions to im-
pose). 


(4) The denial or cancellation of the 
laboratory’s approval to receive Medi-
care payment for its services. 


(c) Actions that are not initial deter-
minations. Actions that are not listed 
in paragraph (b) of this section are not 
initial determinations and therefore 
are not subject to appeal under this 
section. They include, but are not nec-
essarily limited to, the following: 


(1) The finding that a laboratory ac-
credited by a CMS-approved accredita-


tion organization is no longer deemed 
to meet the conditions set forth in sub-
parts H, J, K, M, and Q of this part. 
However, the suspension, limitation or 
revocation of a certificate of accredita-
tion is an initial determination and is 
appealable. 


(2) The finding that a laboratory de-
termined to be in compliance with con-
dition-level requirements but has defi-
ciencies that are not at the condition 
level. 


(3) The determination not to rein-
state a suspended CLIA certificate be-
cause the reason for the suspension has 
not been removed or there is insuffi-
cient assurance that the reason will 
not recur. 


(4) The determination as to which al-
ternative sanction or sanctions to im-
pose, including the amount of a civil 
money penalty to impose per day or 
per violation. 


(5) The denial of approval for Medi-
care payment for the services of a lab-
oratory that does not have in effect a 
valid CLIA certificate. 


(6) The determination that a labora-
tory’s deficiencies pose immediate 
jeopardy. 


(7) The amount of the civil money 
penalty assessed per day or for each 
violation of Federal requirements. 


(d) Effect of pending appeals—(1) Alter-
native sanctions. The effective date of 
an alternative sanction (other than a 
civil money penalty) is not delayed be-
cause the laboratory has appealed and 
the hearing or the hearing decision is 
pending. 


(2) Suspension, limitation, or revocation 
of a laboratory’s CLIA certificate—(i) 
General rule. Except as provided in 
paragraph (d)(2)(ii) of this section, sus-
pension, limitation, or revocation of a 
CLIA certificate is not effective until 
after a hearing decision by an ALJ is 
issued. 


(ii) Exceptions. (A) If CMS determines 
that conditions at a laboratory pose 
immediate jeopardy, the effective date 
of the suspension or limitation of a 
CLIA certificate is not delayed because 
the laboratory has appealed and the 
hearing or the hearing decision is pend-
ing. 


(B) CMS may suspend or limit a lab-
oratory’s CLIA certificate before an 
ALJ hearing or hearing decision if the 
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laboratory has refused a reasonable re-
quest for information (including but 
not limited to billing information), or 
for work on materials, or has refused 
permission for CMS or a CMS agent to 
inspect the laboratory or its operation. 


(3) Cancellation of Medicare approval. 
The effective date of the cancellation 
of a laboratory’s approval to receive 
Medicare payment for its services is 
not delayed because the laboratory has 
appealed and the hearing or hearing de-
cision is pending. 


(4) Effect of ALJ decision. (i) An ALJ 
decision is final unless, as provided in 
paragraph (a)(3) of this section, one of 
the parties requests review by the De-
partmental Appeals Board within 60 
days, and the Board reviews the case 
and issues a revised decision. 


(ii) If an ALJ decision upholds a sus-
pension imposed because of immediate 
jeopardy, that suspension becomes a 
revocation. 


(e) Appeal rights for prospective labora-
tories—(1) Reconsideration. Any prospec-
tive laboratory dissatisfied with a de-
nial of a CLIA certificate, or of ap-
proval for Medicare payment for its 
services, may initiate the appeals proc-
ess by requesting reconsideration in ac-
cordance with §§ 498.22 through 498.25 of 
this chapter. 


(2) Notice of reopening. If CMS reopens 
an initial or reconsidered determina-
tion, CMS gives the prospective labora-
tory notice of the revised determina-
tion in accordance with § 498.32 of this 
chapter. 


(3) ALJ hearing. Any prospective lab-
oratory dissatisfied with a reconsidered 
determination under paragraph (e)(1) of 
this section or a revised reconsidered 
determination under § 498.30 of this 
chapter is entitled to a hearing before 
an ALJ, as specified in paragraph (a)(2) 
of this section. 


(4) Review of ALJ hearing decisions. 
Any prospective laboratory that is dis-
satisfied with an ALJ’s hearing deci-
sion or dismissal of a request for hear-
ing may file a written request for re-
view by the Departmental Appeals 
Board as provided in paragraph (a)(3) of 
this section. 


(f) Appeal rights of laboratories—(1) 
ALJ hearing. Any laboratory dissatis-
fied with the suspension, limitation, or 
revocation of its CLIA certificate, with 


the imposition of an alternative sanc-
tion under this subpart, or with can-
cellation of the approval to receive 
Medicare payment for its services, is 
entitled to a hearing before an ALJ as 
specified in paragraph (a)(2) of this sec-
tion and has 60 days from the notice of 
sanction to request a hearing. 


(2) Review of ALJ hearing decisions. 
Any laboratory that is dissatisfied 
with an ALJ’s hearing decision or dis-
missal of a request for hearing may file 
a written request for review by the De-
partmental Appeals Board, as provided 
in paragraph (a)(3) of this section. 


(3) Judicial review. Any laboratory 
dissatisfied with the decision to impose 
a civil money penalty or to suspend, 
limit, or revoke its CLIA certificate 
may, within 60 days after the decision 
becomes final, file with the U.S. Court 
of Appeals of the circuit in which the 
laboratory has its principal place of 
business, a petition for judicial review. 


(g) Notice of adverse action. (1) If CMS 
suspends, limits, or revokes a labora-
tory’s CLIA certificate or cancels the 
approval to receive Medicare payment 
for its services, CMS gives notice to 
the laboratory, and may give notice to 
physicians, providers, suppliers, and 
other laboratory clients, according to 
the procedures set forth at § 493.1832. In 
addition, CMS notifies the general pub-
lic each time one of these principal 
sanctions is imposed. 


(2) The notice to the laboratory— 
(i) Sets forth the reasons for the ad-


verse action, the effective date and ef-
fect of that action, and the appeal 
rights if any; and 


(ii) When the certificate is limited, 
specifies the specialties or subspecial-
ties of tests that the laboratory is no 
longer authorized to perform, and that 
are no longer covered under Medicare. 


(3) The notice to other entities in-
cludes the same information except the 
information about the laboratory’s ap-
peal rights. 


(h) Effective date of adverse action. (1) 
When the laboratory’s deficiencies pose 
immediate jeopardy, the effective date 
of the adverse action is at least 5 days 
after the date of the notice. 


(2) When CMS determines that the 
laboratory’s deficiencies do not pose 
immediate jeopardy, the effective date 
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of the adverse action is at least 15 days 
after the date of the notice. 


[57 FR 7237, Feb. 28, 1992; 57 FR 35761, Aug. 11, 
1992, as amended at 68 FR 3714, Jan. 24, 2003] 


§ 493.1846 Civil action. 
If CMS has reason to believe that 


continuation of the activities of any 
laboratory, including a State-exempt 
laboratory, would constitute a signifi-
cant hazard to the public health, CMS 
may bring suit in a U.S. District Court 
to enjoin continuation of the specific 
activity that is causing the hazard or 
to enjoin the continued operation of 
the laboratory if CMS deems it nec-
essary. Upon proper showing, the court 
shall issue a temporary injunction or 
restraining order without bond against 
continuation of the activity. 


§ 493.1850 Laboratory registry. 
(a) Once a year CMS makes available 


to physicians and to the general public 
specific information (including infor-
mation provided to CMS by the OIG) 
that is useful in evaluating the per-
formance of laboratories, including the 
following: 


(1) A list of laboratories that have 
been convicted, under Federal or State 
laws relating to fraud and abuse, false 
billing, or kickbacks. 


(2) A list of laboratories that have 
had their CLIA certificates suspended, 
limited, or revoked, and the reason for 
the adverse actions. 


(3) A list of persons who have been 
convicted of violating CLIA require-
ments, as specified in section 353(1) of 
the PHS Act, together with the cir-
cumstances of each case and the pen-
alties imposed. 


(4) A list of laboratories on which al-
ternative sanctions have been imposed, 
showing— 


(i) The effective date of the sanc-
tions; 


(ii) The reasons for imposing them; 
(iii) Any corrective action taken by 


the laboratory; and 
(iv) If the laboratory has achieved 


compliance, the verified date of com-
pliance. 


(5) A list of laboratories whose ac-
creditation has been withdrawn or re-
voked and the reasons for the with-
drawal or revocation. 


(6) All appeals and hearing decisions. 


(7) A list of laboratories against 
which CMS has brought suit under 
§ 493.1846 and the reasons for those ac-
tions. 


(8) A list of laboratories that have 
been excluded from participation in 
Medicare or Medicaid and the reasons 
for the exclusion. 


(b) The laboratory registry is com-
piled for the calendar year preceding 
the date the information is made avail-
able and includes appropriate explana-
tory information to aid in the interpre-
tation of the data. It also contains cor-
rections of any erroneous statements 
or information that appeared in the 
previous registry. 


Subpart S [Reserved] 


Subpart T—Consultations 


SOURCE: 57 FR 7185, Feb. 28, 1992, unless 
otherwise noted. 


§ 493.2001 Establishment and function 
of the Clinical Laboratory Improve-
ment Advisory Committee. 


(a) HHS will establish a Clinical Lab-
oratory Improvement Advisory Com-
mittee to advise and make rec-
ommendations on technical and sci-
entific aspects of the provisions of this 
part 493. 


(b) The Clinical Laboratory Improve-
ment Advisory Committee will be com-
prised of individuals involved in the 
provision of laboratory services, utili-
zation of laboratory services, develop-
ment of laboratory testing or method-
ology, and others as approved by HHS. 


(c) HHS will designate specialized 
subcommittees as necessary. 


(d) The Clinical Laboratory Improve-
ment Advisory Committee or any des-
ignated subcommittees will meet as 
needed, but not less than once each 
year. 


(e) The Clinical Laboratory Improve-
ment Advisory Committee or sub-
committee, at the request of HHS, will 
review and make recommendations 
concerning: 


(1) Criteria for categorizing non-
waived testing; 


(2) Determination of waived tests; 
(3) Personnel standards; 
(4) Facility administration and qual-


ity systems standards. 
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(5) Proficiency testing standards; 
(6) Applicability to the standards of 


new technology; and 
(7) Other issues relevant to part 493, 


if requested by HHS. 
(f) HHS will be responsible for pro-


viding the data and information, as 
necessary, to the members of the Clin-
ical Laboratory Improvement Advisory 
Committee. 


[57 FR 7185, Feb. 28, 1992, as amended at 58 
FR 5237, Jan. 19, 1993; 60 FR 20051, Apr. 24, 
1995; 68 FR 3714, Jan. 24, 2003] 


PART 494—CONDITIONS FOR COV-
ERAGE FOR END-STAGE RENAL 
DISEASE FACILITIES 


Subpart A—General Provisions 


Sec. 
494.1 Basis and scope. 
494.10 Definitions. 
494.20 Condition: Compliance with Federal, 


State, and local laws and regulations. 


Subpart B—Patient Safety 


494.30 Condition: Infection control. 
494.40 Condition: Water and dialysate qual-


ity. 
494.50 Condition: Reuse of hemodialyzers 


and bloodlines. 
494.60 Condition: Physical environment. 
494.62 Condition of participation: Emer-


gency preparedness. 


Subpart C—Patient Care 


494.70 Condition: Patients’ rights. 
494.80 Condition: Patient assessment. 
494.90 Condition: Patient plan of care. 
494.100 Condition: Care at home. 
494.110 Condition: Quality assessment and 


performance improvement. 
494.120 Condition: Special purpose renal di-


alysis facilities. 
494.130 Condition: Laboratory services. 


Subpart D—Administration 


494.140 Condition: Personnel qualifications. 
494.150 Condition: Responsibilities of the 


medical director. 
494.160 [Reserved] 
494.170 Condition: Medical records. 
494.180 Condition: Governance. 


AUTHORITY: 42 U.S.C. l302 and l395hh. 


SOURCE: 73 FR 20475, Apr. 15, 2008, unless 
otherwise noted. 


Subpart A—General Provisions 
§ 494.1 Basis and scope. 


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


(1) Section 299I 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 transplan-
tation. 


(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 institu-
tion. 


(3) Section 1861(s)(2)(F) of the Act, 
which describes ‘‘medical and other 
health services’’ covered under Medi-
care to include home dialysis supplies 
and equipment, self-care home dialysis 
support services, and institutional di-
alysis services and supplies, for items 
and services furnished on or after Jan-
uary 1, 2011, renal dialysis services (as 
defined in section 1881(b)(14)(B)), in-
cluding such renal dialysis services fur-
nished on or after January 1, 2017, by a 
renal dialysis facility or provider of 
services paid under section 1881(b)(14) 
to an individual with acute kidney in-
jury (as defined in section 1834(r)(2)). 


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


(5) Section 1881 of the Act, which au-
thorizes Medicare coverage and pay-
ment for the treatment of ESRD in ap-
proved facilities, including institu-
tional dialysis services, transplan-
tation 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 re-
quires Federal agencies to use tech-
nical standards that are developed or 
adopted by voluntary consensus stand-
ards bodies, unless their use would be 
inconsistent with applicable law or 
otherwise impractical. 


(7) Section 1861(s)(2)(F) of the Act, 
which authorizes coverage for renal di-
alysis services furnished on or after 
January 1, 2017 by a renal dialysis fa-
cility or provider of services currently 
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