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Abstract: The EN ISO 15189:2022 standard, titled “Medical
laboratories — Requirements for quality and competence,” is
a significant update to the regulations for medical labora-
tories. The revised standard was published on December 6,
2022, replacing both EN ISO 15189:2012 and EN ISO 22870:2016.
Key objectives of the revision include: 1. Alignment with
ISO/IEC 17025:2017, 2. Removal of unintended prescription, 3.
Focus on patient interest and safety, 4. Minimization of new
requirements, and 5. Improved clarity of text. Dedicating to
harmonizing accreditation processes across Europe the
EFLM Committee on Accreditation and ISO/CEN standards
(C: A/ISO) has produced this guidance document to assist
the laboratory medicine community in understanding and
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implementing the criteria of the EN ISO 15189 revision.
Two main objectives of the guidance in educating both
laboratories and accreditation bodies with their assessors
as well as other stakeholders in laboratory medicine were
agreed on. Firstly, to clarify the relevant changes covering
all paragraphs of the standard and secondly to make an
impact analysis on previous C: A/ISO guidance documents.
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Background of the EN ISO
15189:2022 revision

The EN ISO 15189:2022, titled “Medical laboratories — Re-
quirements for quality and competence,” represents a
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significant update to the standards governing medical labora-
tories [1]. This document was developed by the Technical
Committee ISO/TC 212, which focuses on clinical laboratory
testing and in vitro diagnostic test systems, in partnership
with the European Committee for Standardization (CEN),
specifically the CEN/TC 140 that addresses in vitro diagnostic
medical devices. The updated standard was approved and
published on December 6, 2022, effectively replacing both
EN ISO 15189:2012 [2] and EN ISO 22870:2016 [3]. The latter
was dedicated to point-of-care testing (POCT).

Objectives of the ISO/TC 212 WG
drafting team

The revision was driven by several key objectives estab-
lished by the drafting team:
(1) Alignment with ISO/IEC 17025:2017 [4]:

— Therevised EN ISO 15189:2022 was updated to ensure
consistency and coherence with the revisions made
to ISO/IEC 17025:2017 which pertains to testing and
calibration laboratories.

(2) Removal of unintended prescription:

— The team aimed to eliminate any unintended
prescriptive elements from the previous version that
may have caused confusion or misinterpretation,
thus providing greater flexibility in implementation.

(3) Focus on patient interest and safety:

— The revised document introduces the concept of
“risk-based thinking”, emphasizing the importance
of patient welfare in laboratory decision-making
processes.

— It clarifies the difference between risk assessment
(quantifying risk by considering both the opportu-
nity and the potential impact) and risk management
(implementing strategies to address identified risks).

(4) Minimization of new requirements:

— The drafting team sought to limit the introduction of
new requirements to avoid overwhelming labora-
tories while still addressing critical areas for quality
and competence.

(5) Improved clarity of text:

— The team focused on refining the language and
structure of the standard to improve its interpret-
ability and applicability, with the goal of providing
for clearer guidance for laboratories.
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The ISO/TC 212 drafting team acknowledged several
concerns raised during the review process:
—  Perception of new requirements:

— Some stakeholders, particularly from National
Accreditation Bodies (NABs), perceived that any
differences in text would signal new requirements,
suggesting intentions which were no objective of
the drafting team. The intent was to clarify existing
requirements rather than introduce new ones,
addressing previous misconceptions and uninten-
tional prescriptions.

— Risk-based thinking misinterpretation:

— There was concern that references to risk-based
thinking could be misread as necessitating specific
risk assessment protocols. The true aim is to facili-
tate decision-making in the patient’s best interest
rather than impose mathematical calculations.

— The standard provides practical examples to illus-
trate risk-based thinking. For instance, when
handling a compromised clinically critical or irre-
placeable sample, the focus should be on the pa-
tient’s safety. Accepting such a sample may depend
on its potential value vs. the availability of a better
sample. This illustrates the principle of making
informed, patient-centred decisions based on risk
assessment rather than rigid adherence to pre-
defined criteria.

Objectives of the EFLM Committee
on Accreditation and ISO/CEN
standards in terms of EN ISO
15189:2022 revision

According to the terms of reference for the Committee on
Accreditation and ISO/CEN standards, the Committee (C:
A/ISO) is dedicated to harmonizing accreditation processes
across Europe. The C: A/ISO produces comprehensive guid-
ance documents aimed at assisting laboratories in under-
standing and implementing accreditation standards. These
documents are designed to facilitate the translation of
complex standards into practical applications for labora-
tory settings and help educate specialists in laboratory
medicine and assessors from accrediting bodies on the
application of specific professional standards outlined in EN
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ISO 15189:2022, ensuring that all stakeholders are equipped
with the knowledge to adhere to the standards effectively.

In May 2023, the C: A/ISO agreed on two main objectives

to enhance the understanding and implementation of the
revised standard:
(1) Clarification of relevant changes:

— The C: A/ISO committed to explaining and clarifying
the most significant changes introduced in the EN ISO
15189:2022 revision. By doing so, they aim to promote
effective implementation of the new requirements
within medical laboratories.

(2) Impact analysis on previous C: A/ISO guidance
documents:

— The C: A/ISO also recognized the need to analyse
how the recent revisions affect previous guidance
documents. This analysis helps ensure that the
updated standards are appropriately reflected in
existing practices and guidance.

This document has been prepared with a specific target
audience in mind:
- Medical laboratory professionals:

— The guidance is aimed at laboratory staff who need
to understand the revised (formulations of the) re-
quirements and how to apply them effectively in
their day-to-day operations.

— NABs:

— The document provides insights for assessors of
accreditation bodies, helping them to align their
assessment processes with the updated standard.

— Stakeholders in medical laboratory testing:

— It serves as a resource ensuring that they are
informed about the changes and their implications
for laboratory practices.

General remarks on changes from
EN ISO 15189:2012 to EN ISO
15189:2022

The members of the C: A/ISO have reached a consensus on
several important changes and emphases in the transition
from EN ISO 15189:2012 to EN ISO 15189:2022. These remarks
outline the key modifications and the reasoning behind them:
(1) Alignment with ISO/IEC 17025:2017:
— The structure of EN ISO 15189:2022 has been aligned
with the revised ISO/IEC 17025:2017 to enhance coher-
ence and consistency across laboratory standards.
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(2) Inclusion of support of POCT as previously described in

the now withdrawn EN ISO 22870:2016:

— The inclusion of POCT in the standard is supported
by the reasoning that POCT plays a crucial role in
delivering timely patient care, necessitating clear
guidelines and standards for its implementation.
Previously EN ISO 22870:2016 formulated re-
quirements for EN ISO 15189:2012 accredited medical
laboratories on how to support POCT operated by
staff outside the responsibility of their laboratory
staff. The inclusion of those requirements in the
current EN ISO 15189:2022 has led to the withdrawal
of the now obsolete EN ISO 22870:2016. Guidance
for operators of POCT is still available in ISO/TS
22583:2024, entitled Requirements and recommen-
dations for supervisors and operators of POCT
equipment [5]. That document refers such user to
EN ISO 15189:2022 accredited medical laboratory
for adequate support of POCT implementation and
use.

(3) Surveillance and revision of terms and definitions:

— The revision emphasizes the need for continuous
surveillance and periodic revision of terms and
definitions to ensure clarity and relevance in
the evolving landscape of medical laboratory
practices.

(4) Autonomy in implementation:

— Laboratories are allowed more autonomy in the
implementation of the standard, empowering them
to tailor processes according to specific needs of their
population served, while still adhering to over-
arching quality requirements.

(5) New perspectives in key clauses:

— Therevision introduces fresh perspectives in various
clauses:

— Clause 4.1 (Impartiality) emphasizes the impor-
tance of unbiased practices.

— Clause 7.7 (Complaints) focuses on effective
handling and resolution of complaints.

— Clause 7.8 (Continuity and emergency prepared-
ness planning) addresses the necessity for con-
tingency plans and continuity of services.

— Clause 85 (Risk management and opportunities
for improvement) stresses the importance of
proactive identification and management of risks,
as well as fostering opportunities for continuous
improvement.

— The reporting of results has been simplified to
improve clarity and usability (Section 7.4.1).
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(6) Strategic and risk-based approach:

— There is an increased emphasis on adopting a strategic
and risk-based approach to laboratory management,
ensuring that patient safety and interests are at the
forefront of decision-making processes.

(7) Patient-centric orientation:

— The revision improves orientation towards patient
interests, highlighting the necessity of prioritizing
patient care in laboratory operations.

(8) Clarification of requirements:

— The revision makes clear distinctions between
“shalls,” “shoulds,” and “coulds,” providing guidance
on mandatory vs. recommended practices.

— New examples are included to illustrate concepts
without introducing new requirements; rather,
these are framed as clarified interpretations of
existing standards.

— Only where considered necessary to prevent
misconception the standard now contains some
educational explanation. An example is the expla-
nation of the impact of (the lack of) commutability in
clause 7.3 (Examination processes) with regard to
quality control.

(9) Integration with related documents:

— EN ISO 15189:2022 is positioned as part of a suite
of documents, with a focus on avoiding duplication
of details covered in supporting standards,
including:

— IS0 22367:2020 Medical laboratories — Application
of risk management to medical laboratories [6].

— ISO 15190:2020 Medical laboratories — Re-
quirements for safety [7].

— ISO 35001:2019 Biorisk management for labora-
tories and other related organizations [8].

— ISO/TS 20914:2019 Medical laboratories - Practical
guide for measurement of uncertainty [9].

— ISO 20658:2023 Medical laboratories — Re-
quirements for the collection and transport of
samples for medical laboratory examinations [10].

Closing remarks

Whether a laboratory judges the changes in the standard as
major or not, may also depend on the degree to which
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the particular laboratory already complied to the new
standard before its publication. This is very well possible
because laboratories base their procedures not solely on
requirements in standards, but in the first place on what
they deem right in the interest of their community served.
This was already the intent of EN ISO 15189:2012. With this
in mind the detailed analysis of changes as documented in
Annex 1 should be read.

This document contains 2 annexes:

Annex 1 describes the C: A/ISO specific comments to the
most important changes. Annex 2 describes the impact of the
revision of the standard on the persisting validity of earlier
published specific guidance on the standard by C: A/ISO.

Conclusions

The C: A/ISO is committed to fostering a unified approach to
laboratory accreditation in Europe. Through the develop-
ment of guidance documents and educational initiatives, it
aims to support medical laboratories in successfully navi-
gating the changes brought about by the EN ISO 15189:2022
revision, ultimately enhancing the quality and safety of
laboratory services across the region.

The transition from EN ISO 15189:2012 to EN ISO
15189:2022 represents a significant evolution in the standards
governing laboratory practices. The 2022 version emphasizes
a more explicit and comprehensive approach to impartiality,
confidentiality, patient care and patient interest in particular
risk management, emergency planning, and documentation
requirements. These enhancements aim to improve labora-
tory quality and patient safety, ensuring that laboratories not
only meet regulatory requirements but also foster trust and
transparency in their operations.
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Annex 1: Analysis and general remarks on the most important changes

EN ISO 15189:2022

4 General requirements

4.1 Impartiality

EN ISO 15189:2012: 4.1.1.3

Enhanced requirements:

Impartiality is a mandatory requirement, not merely a matter of having “arrangements in place ... to ensure the laboratory’s impartiality.” This includes
addressing and mitigating any threats to impartiality.

The results should only be influenced by the goal of obtaining technically valid outcomes. The standard does not permit any commercial, financial, or other
pressures that could compromise this impartiality.

A risk analysis must be carried out to ensure the laboratory’s impartiality.

Both the 2012 and 2022 standards require the identification and declaration of potential influences that could undermine confidence in impartiality. These
influences must be mitigated to prevent their impact.

4.2 Confidentiality

EN ISO 15189:2012: 4.1.1.3 - 5.10.1 - 5.4.2

Enhanced requirements:

This includes transparency towards patients when information is made publicly available. No patient information can be shared in the public domain
without first informing the patient in advance.

Confidentiality must be preserved, and contracts must be signed before any personal information is communicated.

Standard versions 2012 and 2022:

The 2022 standard expands on the confidentiality requirements outlined in the 2012 standard (2012:4.1.1.3.e). This expansion aligns with the EU General
Data Protection Regulation (GDPR) [11]. According to 2022:4.2.3, these requirements extend to all external personnel who may have access to confidential
information.

In this section, the 2022 standard does not explicitly require that laboratories have legally enforceable contracts with such external parties beforehand.
However, in many jurisdictions, general legislation already mandates these obligations for auxiliary staff.

4.3 Requirements regarding patients

ENISO 15189:2012: 41.1.3 -4.1.22-441-4.142-542-543-5.4.6 - 54.7 -5.7.2 - 5.9.1

New clause: There is now a more detailed focus on patient well-being, safety, rights, needs, and effective communication. While the requirements for these
processes are not entirely new, they have been restructured into a dedicated chapter. A new requirement addresses the ongoing availability and integrity of
retained patient samples and records, particularly in cases of laboratory closure, acquisition, or merger.

Standard version 2012: Section 4.1.2.2 requires that interpretative and advisory services meet the needs of patients.

Standard version 2022: Sections 4.3 and 5.3.3 expand on this, emphasizing two-way communication between the patient and the lab. The 2022 standard
consolidates elements that were previously scattered across multiple sections in the 2012 version, such as regular reviews of the suitability of examination
methods and ethical practices. This includes informed consent, non-discrimination, and the availability of information.

In many jurisdictions, these ethical elements are also mandated by patient rights legislation.

5 Structural and governance requirements

5.1 Legal entity

EN ISO 15189:2012: 4.1.1.2

The standard refers to an entity that can be held legally responsible for its activities, just as in the previous version. The 2022 version explicitly extends this
responsibility to government laboratories, allowing the standard to be applied even in jurisdictions where sovereign immunity might otherwise protect
such institutions from lawsuits by citizens. However, this situation typically does not apply in most European jurisdictions.

5.2 Laboratory director

ENISO 15189:2012: 4.1.1.4

There are no significant changes, but the new version is less prescriptive and shorter regarding explicit task listings. It allows for different organizational
structures and delegation of tasks while maintaining the director’s ultimate responsibility for risk management and the implementation of the quality
system.

Additionally, a designated quality manager is no longer required.

5.3 Laboratory activities

ENISO 15189:2012: 4.1.1.1 - 41.2.2 - 41.23 - 4222 - 47

Description of activities and conformity

The revised 2022 introduces a new clause that mandates medical laboratories to provide a comprehensive description of all activities related to their
operations. This includes various aspects of laboratory services, specifically:



6 —— Linko et al.: EN ISO 15189 revision DE GRUYTER

1. Point-of-care testing (POCT):
- Laboratories are required to clearly describe their activities related to POCT, ensuring that these services are aligned with the standards of quality
and competence set forth in the ISO 15189 framework.
2. Sample collection:
- A detailed account of sample collection processes must be included, outlining the methods and protocols used to ensure the integrity and reliability
of specimens collected for testing.
3. Different locations:
- Laboratories must specify all different locations where services are provided, demonstrating compliance with the standard across various
operational environments. This is crucial for maintaining quality and consistency in laboratory practices.
4. Advisory services:
- Any advisory services offered by the laboratory that cater to the needs of patients and requestors must also be described. This highlights the
laboratory’s role in providing support and information to enhance patient care and understanding.

5.4 Structure and authority

ENISO 15189:2012: 4.1.2.5 - 4.1.2.6 4.1.2.7 - - 4.2.2.1-4.2.2.2

There are no essential changes. The new version is less prescriptive, removing the requirement to appoint a quality manager, designate persons
responsible for each laboratory function, and assign deputies for key managerial and technical personnel.

5.5 Objectives and policies

EN ISO 15189:2012: 4.1.2.2 - 41.2.3 - 41.2.4 - 4.14.7

The objectives are focused on meeting the needs of patients and users, as well as ensuring good professional practice to confirm that the services fulfil their
intended use. These objectives must be defined in measurable terms.

5.6 Risk management

EN ISO 15189:2012: 4.2.1 - 4.11 - 4.16.6

Enhanced requirements:

There is an emphasis on a risk-based approach to identifying potential harm to patients and opportunities to improve patient care, as outlined in Sections
7.1,8.5,and 8.6.1.

The focus should be on risks that are likely to affect the outcome of laboratory activities, particularly those that may impact the validity of results and lead to
diagnostic errors or improper treatment, thereby posing a risk to patients. This includes risks arising from incidents within the laboratory that can be
identified in its examinations, activities, or overall operation.

Opportunities for improvement should be prioritized based on the identified risks.

Actions should then be developed to address these risks and opportunities.

6 Resource requirements

6.1 General

EN ISO 15189:2012: 4.1.1.4 - 4.1.2.1
There are no essential changes.

6.2 Personnel

EN ISO 15189:2012: 4.1.1.3 - 41.14 - 41.2.1-41.27-511-512-513-514-515-5.1.6 - 51.8-5.1.9

The new version features less prescriptive requirements and introduces the concept of authorization for certain specific activities.
The term “authorized person” is used in various contexts throughout the document.

Additionally, a process for establishing competency requirements is necessary.

6.3 Facilities and environmental conditions

EN ISO 15189:2012: 5.2.1 - 5.2.2 - 5.2.3 -5.2.4-5.25-5.2.6

The 2022 standard specifies that medical laboratories must conduct periodic reviews of their facilities and environmental conditions to ensure they meet
the necessary standards for quality and safety.

6.4 Equipment
EN ISO 15189:2012: 5.3.1.1 - 5.3.1.2 - 5.3.1.3 - 5.3.1.4 - 53.1.5-53.1.6 - 5.3.1.7
There are no essential changes.

6.5 Equipment calibration and metrological traceability

EN ISO 15189:2012: 5.3.1.4 - 53.1.5

The chapter has been expanded to provide more details, making a clear distinction between equipment calibration and the traceability of results. It
introduces requirements for qualitative methods and genetic examinations, ensuring traceability to genetic reference sequences.
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Additionally, it now links to the new 2020/2021 version of ISO 17511 as an informative reference on metrological traceability [12]. This includes
acknowledgment that scenarios exist where a higher-order reference procedure or material to assure traceability to SI (International System of Units) may
be lacking, providing further information on managing metrological traceability of laboratory measurands.

Compared to the 2012 standard (Section 5.3.1.4), the 2022 standard (Sections 6.5.2 and 6.5.3) is more explicit about traceability requirements, placing
greater emphasis on the responsibility of IVD (In-Vitro Diagnostic) manufacturers and making explicit references to applicable standards.

6.6 Reagents and consumables
EN ISO 15189:2012: 5.3.2.1 - 5.3.2.2 -53.23-53.24 -53.25-5.3.26 - 5.3.2.7
Adverse incidents and accidents that can be attributed directly to specific equipment shall be investigated and reported.

6.7 Service agreements

EN ISO 15189:2012: 4.4.1 - 4.4.2

Agreements and contracts with laboratory users and POCT operators are required in relation to Annex A.

Processes and contracts concerning resources and the laboratory’s capacity to perform activities are also required.

While a clinical governance structure for POCT is no longer mandatory, the requirement for fitness for users remains in place.

6.8 Externally provided products and services

EN ISO 15189:2012: 4.5.1 - 4.5.2 - 4.6

Referral laboratories and consultants are now included as external providers.

There is a requirement to evaluate the performance of external providers and to assess the qualifications and skills necessary for their roles.

7 Process requirements

7.1 General

EN ISO 15189:2012: 4.2.1 - 4.11 - 4.14.6

New clause (see 5.5): There is an emphasis on a risk-based approach in the processes for identifying risks of harm to patients and communicating any
residual risk to users when necessary.

Identified risks and the effectiveness of mitigation processes must be monitored and evaluated based on the potential harm to patients. Additionally, the
laboratory must identify opportunities to improve patient care and develop a framework to manage these opportunities.

7.2 Pre-examination processes

EN ISO 15189:2012: 4.4.1 - 541 -5.4.2 -543 -54.4.1-5442 -5443-545-54.6-547

General overview: Sections 2022: 7.2.2 and 2012: 5.4.2 largely cover the same elements regarding the laboratory’s guidance to users. However, the 2022
version (under section c) is less explicit than the 2012 version (under section d). These elements are detailed in the report (2022: 7.4.1.6).

The requirements are now less prescriptive and more goal-oriented, such as requests made by users.

Laboratory Information for patients and users: The 2022 document provides more detailed and extensive information about various aspects of
laboratory services and procedures. Since ISO 20658 has been introduced after the publication of the 2012 version of ISO 15189, the current version
addresses important aspects of this standard on sample collection.

Requests for laboratory examinations: The 2022 document offers a more generalized framework, emphasizing oral requests and flexibility in format.
Risk assessment: The risks and impact on patient outcomes associated with any deviation in the collection process must be determined (7.2.4.1).
Information for pre-collection activities: The 2022 document (7.2.4.2) provides detailed instructions for pre-collection activities, including:

- Patient preparation

- Type and amount of the primary sample

- Special timing

- Clinical information

- Sample labelling

- Criteria for sample acceptance/rejection

The laboratory must obtain informed consent from the patient for all procedures performed.

Sample collection and handling: The 2022 document (7.2.4.4) explicitly mentions providing instructions on the order of sample collection when relevant.
It also includes requirements for separating or aliquoting the primary sample when necessary.

The risks and impact on patient outcomes associated with any deviation in the collection process must be determined (7.2.4.1).

Sample transportation: The 2022 document (7.2.5¢) explicitly states that the laboratory must establish and periodically evaluate the adequacy of sample
transportation systems.

Sample receipt: The 2022 document (7.2.6.2) outlines a process for considering the best interests of the patient when accepting a compromised clinically
critical or irreplaceable sample. The final report should indicate the nature of the problem and advise caution when interpreting affected results, if
applicable.

Pre-examination and storage: The 2022 document (New clause 7.2.7.3) includes a requirement that, considering the stability of the measurand, the time
between sample collection and examination must be specified and monitored when relevant.
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7.3 Examination processes

ENISO 15189:2012:4.9-4.14.2-55.1.1-55.1.2-55.1.3-5.5.1.4-552-553-5.6.1-5.6.2.1-5.6.2.2-5.6.2.3-5.6.3.1-5.6.3.2-5.6.3.3-5.6.3.4 -

5.6.4

General overview: Significant changes have been made, including an update and emphasis on clinical decision-making. The requirements related to

ensuring the validity of examination results have been restructured, with a focus on the use of alternative methods when Internal Quality Control (IQC) or

External Quality Assessment (EQA) not available.

-7.3.1,7.3.2, and 7.3.3: Enhanced requirements related to clinical decision-making.

- 7.3.4 on measurement uncertainty (MU): Noting that when for a particular measurand the evaluation of MU deemed impossible or irrelevant a
rationale shall be documented for its exclusion. It now includes recommendations for handling qualitative results based on quantitative data. The
laboratory’s response to inquiries on MU should consider other sources of uncertainty, such as biological variation.

- 7.3.5 on reference intervals and decision limits: biological reference intervals and clinical decision limits should be reviewed periodically.

- 7.3.6 on documentation of procedures: The laboratory shall document its procedures as necessary to ensure consistent application of activities and
validity of results, removing specific requirements for inclusion in documents.

- 7.3.7 on quality control: Structural changes introduce a new general chapter (7.3.7.1) focused on monitoring the validity of results, based on IQC, EQA,
and result comparability. The IQC and EQA sections have been reorganized and detailed for better understanding, including their relationship with
other requirements related to result validity. Recommendations are made to assist laboratories in their considerations between suboptimal options in
cases where ideal scenarios are not feasible.

- 7.3.7.2 on internal quality control: Major change with the introduction of a requirement to use alternative methods if appropriate IQC material is
unavailable.

-7.3.7.3 on external quality assessment: Minor change requiring justification for the rationale of the chosen alternative and evidence of its effectiveness.
Education text on the impact of (the lack of) commutability of control material and on the source of the type of the target values on an EQA scheme.

7.3.7.4: No significant change.

Specific changes:

- The 2022 document (7.3.1d) explicitly states that the identity of individuals performing significant activities in examination processes, including POCT
operators, must be recorded.

- Adistinction is made between the verification of methods designed by a manufacturer and the validation of methods developed by the laboratory or used
for purposes other than intended. This reflects the population served by the laboratory.

Verification of examination procedures:

- The 2022 document (7.3.2e) states that if a method is revised by the issuing body, the laboratory must repeat the verification as far as judged and
documented necessary.

- The 2022 document (7.3.2f) specifies that records of verification, including performance specifications, results obtained, and a statement on whether
performance specifications were achieved, must be retained.

Validation of examination methods:

- The 2022 document (7.3.3e) specifies the records of validation that should be retained, including the validation procedure used, specific requirements for
intended use, determination of performance specifications, results obtained, and a statement on the method’s validity regarding its fitness for
intended use.

Evaluation of measurement uncertainty (MU):

- The 2022 document (7.3.4e) explicitly states that when users inquire about measurement uncertainty, the laboratory’s response must consider other
sources of uncertainty, such as biological variation.

- Guidance is provided for estimating MU for examinations with qualitative results, including those relying on tests producing quantitative data and
examinations with intermediate measurement steps or IQC results yielding quantitative data.

- The 2022 document (7.3.4 h) specifies that MU should be considered when performing verification or validation of a method, when relevant.

- Reference to ISO TS 20914 [9] is included as an informative reference, explaining how to assess MU from long-term IQC and how to combine it with the
uncertainty of value assignment of calibrators, including bias correction uncertainties. Also, for the application of MU in combination with other
sources of variation, such biological variation, the standard now refers to the many educational examples in ISO TS 20914 [9].

Biological reference intervals and clinical decision limits:

- The 2022 document (7.3.5a) emphasizes that biological reference intervals and clinical decision limits must reflect the patient population served by the
laboratory, considering the risks to patients.

- It notes that manufacturer-provided reference intervals may be used if verified and deemed acceptable by the laboratory. The 2012 document does not
explicitly mention these considerations.

Documentation of examination procedures:

- Section 2022:7.3.6 limits documentation to what is necessary for consistent test execution, focusing on the validity of results.

Validity of results:

- IQCand EQA requirements have been completely rewritten to focus on the rationale (confirmation to meet Analytical Performance Specifications, or APS).
This section is now more educational, aiming to prevent it from being read as achecklist of requirements rather than a comprehensive, inter-related
set of requirements with a higher aim. Key points include:

- The relationship with other processes aimed atchecking whether Analytical Performance Characteristics (APC) meet APS, as set in validation and
verification.
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- Consideration of the implications of suboptimal aspects of IQC and EQA.
- Handling cases where commutability is not established or where value assignment is lacking for the higher levels of the metrological traceability
chain.

Internal Quality Control (IQC):

- The 2022 document provides detailed specifications regarding IQC, including considerations for lot-to-lot reagent or calibrator variation, use of third-
party IQC materials, and examples of alternative methods for IQC when appropriate materials are unavailable. Internal quality control (2022:7.3.7.2) is
now much more detailed, repeating good laboratory practices, creating awareness about limitations related to particular choices.

External Quality Assessment (EQA):

- The 2022 document includes specific criteria for selecting EQA programs, considering target values set independently by a reference procedure,
consensus data, or expert panels.

- Explains how comparison to a method independent target value requires the use of commutable EQA samples and that the lack of commutability limits
the application of an EQA scheme to with method-group comparison.

- Emphasis is placed on the frequency of EQA participation and EQA’s role in monitoring the entire examination process (both pre- and post-examination).

- Section 2022: 7.3.7.3 provides a more explicit and longer list of alternatives for EQA and now requires documented justification for the use of these
alternatives.

- Section 2022: 7.3.7.4 refers to the comparability of results from different examination methods or sites, now including alternatives offered for EQA.

7.4 Post-examination processes

EN ISO 15189:2012: 4.5.2 - 413 -54.7-5.7.1-5.7.2-58.1-582-583-59.1-59.2-593

General overview: The 2022 document introduces several minor changes, emphasizing simplifications in reporting and enhancements in critical results
communication. Key updates include:

- Reporting simplifications:

-7.4.1.4a and 7.4.1.6: Introduced simplifications in the reporting process.

- 7.4.1.3: New requirement for traceability of the verification of the accuracy of communication, specifically for critical results reporting.

- 7.4.1.7: Additional information must be included in reports, such as the identification of all examinations or parts of examinations performed by a
referral laboratory, along with its name, interpretations of results, and comments on discrepancies when examinations are performed by
different procedures or in different locations.

- 7.4.1.8: Emphasis on traceability of amendments to reported results, requiring that reasons for changes be recorded and included in the revised
report when relevant.

- Reporting of results: The 2022 document mandates the use of unique identifiers for examinations, results, and reports to ensure clarity and

traceability to original report in case of amendments. It also specifies the identification of research-based examinations that lack specific claims on

performance, promoting transparency. Requirements for amendments to reported results aim to improve accuracy and data integrity, incorporating
electronic identification into the reporting process.

- Automated selection and reporting: The 2022 document prioritizes clear, documented criteria for automated selection, validation prior to use,

and verification following changes to ensure transparency, accuracy, and reliability. It emphasizes the identification of sample interferences and

mandates rapid suspension of testing to enhance safety and control. In contrast, the 2012 document briefly touches on criteria and validation but
lacks specific details.

- Post-examination sample handling: A separate section in the 2022 document outlines specific requirements for sample retention, storage

conditions, and disposal, emphasizing the importance of maintaining sample suitability for additional examination whenever possible to maximize

potential use.

- Critical results: The 2022 document defines escalation procedures for contacting responsible personnel in case of delays, ensuring timely

notification and prompt action.

7.5 Nonconforming work

EN ISO 15189:2012: 4.9

General overview: The 2022 document introduces minor changes, including a rearrangement of the requirements related to nonconforming work and
non-conformities, with a stronger focus on risks. Key updates include:

- Rearrangement of requirements: The requirements concerning nonconforming work and non-conformities have been reorganized to enhance clarity
and focus. This change aims to improve the understanding of processes related to handling nonconformities.

« Risk analysis and patient safety: There is a heightened focus on conducting risk analyses related to nonconformities, specifically assessing potential
harm to patients. This includes identifying risks associated with nonconforming work and implementing strategies to mitigate these risks effectively.
Additionally, a thorough evaluation of both the risk and clinical impact of nonconformities is crucial in determining their acceptability.

7.6 Control of data and information management
EN ISO 15189:2012: 5.10.1 - 5.10.2 - 5.10.3
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The 2022 document is essentially similar to the previous version (2012:5.10) but incorporates important updates:

- Regulatory references: While the 2022 document no longer explicitly references national or international regulations, it acknowledges the emergence
of the EU GDPR and cybersecurity regulations that have been implemented since the last revision.

- Explicit sections on downtime plans: The 2022 version includes specific sections addressing downtime plans, which outline procedures and
contingencies to follow during system outages. This is detailed further in Section 2022: 7.8.

- Off-site systems: The updated document acknowledges the use of off-site (e.g., cloud-based) systems, ensuring that protocols for these systems are
clearly defined and managed.

- Cybersecurity systems: There is a new emphasis on the introduction of cybersecurity systems to protect data integrity and confidentiality.

- Laboratory responsibility: The 2022 document reinforces the laboratory’s ultimate responsibility for data and information management, ensuring
that all data handling processes comply with relevant regulations and best practices.

- Correct data presentation in information systems outside the control are no longer a responsibility of the laboratory. A major relaxation
compared to the 2012 version is that the standard now recognizes that laboratories cannot be responsible for what they cannot control. Therefore, the
standard no longer requires that 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).

7.7 Complaints

EN ISO 15189:2012: 4.8 - 5.4.2

The updated standards introduce requirements, including:

- Process requirement: A structured handling process is now mandatory to confirm that compliant relates to laboratory activities and to receive,
substantiate and investigate them.

- Receipt and resolution: New requirements have been established concerning the receipt of requests and the resolution of issues that may arise.

- Maintaining impartiality: It is essential that these processes do not compromise the laboratory’s impartiality, ensuring that all actions taken are fair and
unbiased.

7.8 Continuity and emergency preparedness planning

EN ISO 15189:2012: 4.1.1.4

Emergency planning has been explicitly recognized as a new requirement. While the 2012 version often audited emergency preparedness through risk
analysis and service level agreements for mutual assistance in disasters, the 2022 standard required regular real-life testing of these plans to validate their
effectiveness.

- Periodic testing of plans: Emergency plans must be periodically tested, ensuring that the laboratory is prepared for potential risks and challenges.
- Exercising response capabilities: The planned response capabilities should be exercised whenever practicable, allowing staff to become familiar with
procedures and improve their effectiveness.

- Information and training: Relevant laboratory personnel must receive appropriate information and training to ensure they understand their roles and
responsibilities during emergencies.

- Global approach: This approach is not limited to system failures or downtime in information systems (as outlined in Section 7.6.4). Instead, it
encompasses a broader perspective on risk management.

8 Management system requirements

8.1 General requirements

EN ISO 15189:2012: 4.1.2.3 - 4.2.1 - 4.2.2.2-5.15

General overview

The updated standards include a new clause focused on management system awareness, featuring adjustments to enhance clarity and effectiveness.
The standards now allow for the amalgamation of various types of documents, promoting flexibility in how management system information is presented
and accessed.

8.2 Management system documentation

EN ISO 15189:2012: 4.1.2.1 - 4.1.2.4 - 4221 -4.2.22-43

Removal of quality manual and quality policy requirements

In the updated standards the requirements for both an explicit and specific quality manual and a quality policy have been removed. This change reflects
a shift towards more flexible documentation practices, allowing laboratories to customise their quality management systems without the constraints of
these specific documents.

8.3 Control of management system documents

EN ISO 15189:2012: 4.3

Document management requirements

- Protection against unauthorized tampering: To ensure their integrity, active documents must be protected against unauthorised deletion or
modification.

- Accessibility for users: Active documents must be readily available to authorized users to facilitate proper usage and reference.
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- Retention of outdated versions: Outdated document versions must be retained for appropriate retention periods, ensuring compliance with regulatory
and organizational policies.

8.4 Control of records

EN ISO 15189:2012: 4.13 - 5.9.3

The 2022 standards adopt a less prescriptive approach regarding documentation by removing the specific list of required records. However, specific
procedures discussed above may require record keeping which is not repeated in this section. Key overall changes include:

- Traceability of records: Organizations must ensure traceability for all records, facilitating easy tracking and retrieval.

- Flexible documentation structure: A set of documents can now replace the traditional quality manual, allowing for a more adaptable and streamlined
approach to documentation.

- Retention times: A risk based approached is now mentioned as possible rationale for record retention times

8.5 Actions to address risks and opportunities for improvement

ENISO 15189:2012: 4.11 - 4.12 - 4.14.6

A new clause emphasizes the need to address both risks and opportunities for improvement to enhance the effectiveness of the management system and
ultimately improve patient care. Key points include:

- Prioritization of actions: Actions taken in response to identified risks and opportunities should be proportional to their potential impact on results and
patient safety.

- Flexibility in risk management: While addressing risks is essential, there are no formal risk management methods mandated (as mentioned in Section
8.5.2 Note 2).

8.6 Improvement

ENISO 15189:2012: 4.11 - 4.12 - 4.14.3 - 4.144

- Focus on risk identification: Opportunities for improvement should be specifically directed at areas identified through risk assessment.

- Removal of preventive actions: The standard has removed the requirement for formal preventive actions.

- Follow-up on effectiveness: There is an emphasis on the necessity to follow up on the effectiveness of actions taken to ensure continual improvement.

8.7 Nonconformities and corrective actions

EN ISO 15189:2012: 4.9 - 4.10 - 4.14.8

- Updating Risks and Opportunities: There is a requirement to regularly update the identified risks and opportunities for improvement within the
management system, if necessary.

- Replacement of preventive actions: The concept of preventive actions has been replaced by focusing on risks and opportunities for improvement.
- Evaluation of effectiveness: The standard now includes a mandate to review and evaluate the effectiveness of corrective actions taken.

8.8 Evaluations

ENISO 15189:2012: 4.14.1 - 4.14.5 - 4.14.7

- Prioritization of patient risks: The planning of internal audits now places greater emphasis on risks to patients arising from laboratory activities. The
audit schedule should be aligned with these identified risks. While the overall structure of internal audits remains similar, there is a heightened focus on
ensuring patient safety.

- Follow-up on effectiveness: It is emphasised that the effectiveness of the measures taken must be monitored to ensure continuous improvement, in
particular through feedback from patients, requestors and personnel.

8.9 Management reviews

EN ISO 15189:2012: 4.15.1 - 4.143 - 4.15.2 - 4.15.4

The management review section appears to have remained essentially unchanged from the previous version.

Annex A

ISO 22870:2016: 4.1.1 - 41.2.1 - 42.21-422.1-44-5.14

The new annex introduces some flexibility in how organizations manage their processes but does not significantly alter the core requirements. By removing
the requirement of mandatory specific groups like a health professional grouping and a multidisciplinary POCT management group, it allows laboratories
to tailor their management structures more to their specific needs and circumstances.
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Annex 2: Analysis of the impact of the EN ISO 15189 revision on the previous
C: A/ISO guidance documents and publications

Previous committee guidance and publication

Flexible scope for ISO 15189 accreditation: a guidance prepared by the European Federation of Clinical Chemistry and Laboratory Medicine
(EFLM) Working Group Accreditation and ISO/CEN standards (WG-A/ISO) [13]
(Clin Chem Lab Med 2015;53:1173-80)

Thelen MHM, Vanstapel FJLA, Kroupis C, Vukasovic I, Boursier G, Barrett E, Bernabeu Andreu F, Me3ko Brguljan P, Brugnoni D, Lohmander M, §prong| L,
Vodnik T, Ghita I, Vaubourdolle M, Huisman W.

Updates in references to paragraph numbers from the 2012 to the 2022 version of the ISO 15189 document and possible impact for statements
in the guidance.

ISO 15189:2012 ISO 15189:2022 Impact of the change
Section 5.5.1 Section 7.3.1 No impact on the meaning and
Selection, verification, and validation of examination General usability

procedures

Documenting metrological traceability as intended by ISO 15189:2012: A consensus statement about the practice of the implementation and
auditing of this norm element [14]
(Clin Chem Lab Med 2019;57:459-64)

Thelen M, Vanstapel F, Me3ko Brguljan P, Gouget B, Boursier G, Barrett E, Kroupis C, Lohmander M, §prong| L, Vodnik T, Bernabeu-Andreu F, Vukasovic I,
Sénmez C, Linko S, Brugnoni D, Vaubourdolle M, Huisman W, Panteghini Mand on behalf of the European Federation of Clinical Chemistry and Laboratory
Medicine (EFLM) Working Group Accreditation and ISO/CEN standards (WG-A/ISO)

Updates in references to paragraph numbers form the 2012 to the 2022 version of the ISO 15189 document and possible impact for statements
in the guidance.

ISO 15189:2012 1SO 15189:2022 Impact of the change

Section 4.14.6 Section 5.6
Risk management Risk management
Section 8.5
Actions to address risks
and opportunities for
improvement
Section 8.5.1 Identifi-
cations of risks and ac-
tions taken
Section 8.5.2
Acting on risks and
opportunities for
improvement
Section 5.3.1.4 Section 6.5
Equipment calibration and metrological traceability Equipment calibration
and metrological
traceability
Section 7.3.2 Verifica-
tion of examination
methods
Section 5.5.1.3 Section 7.3.3

No impact on the
meaning and usability

No impact on the
meaning and usability

Section 5.5.1.2
Verification of examination procedures

No impact on the
meaning and usability

No impact on the

Validation of examination procedures

Section 5.5.1.4
Measurement uncertainty of measured quantity values

Validation of examina-
tion methods

Section 7.3.4
Evaluation of mea-
surement uncertainty

meaning and usability

No impact on the
meaning and usability
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Section 5.6.2
Quality control

Section 5.6.3
Interlaboratory comparisons

Section 7.3.7.2
Internal quality control
(IQQ)

Section 7.3.7.3
External quality
assessment (EQA)

No impact on the
meaning and usability

No impact on the
meaning and usability

Validation and verification of examination procedures in medical laboratories: opinion of the EFLM Working Group Accreditation and

ISO/CEN standards (WG-A/ISO) on dealing with ISO 15189:2012 demands for method verification and validation [15]

(Clin Chem Lab Med 2020;58:361-7)

Roelofsen-de Beer R, Wielders J, Boursier G, Vodnik T, Vanstapel F, Huisman W, Vukasovic I, Vaubourdolle M, Sénmez C, Linko S, Brugnoni D, Kroupis

C, Lohmander M, Sprongl L, Bernabeu-Andreu F, Mesko Brguljan P, Thelen M.

Updates in references to paragraph numbers from the 2012 to the 2022 version of the ISO 15189 document and possible impact for

statements in the guidance.

ISO 15189:2012

ISO 15189:2022

Impact of the change

Section 5.3.1.4
Equipment calibration and metrological traceability

Section 5.5.1

Selection, verification, and validation of examination procedures
Section 5.5.1.2

Verification of examination procedures

Section 5.5.1.3
Validation of examination procedures

Section 5.5.1.4 Measurement uncertainty of measured quantity values
Section 5.6.2
Quality control, including all subparagraphs

Section 5.6.3
Interlaboratory comparisons, including all subparagraphs

Section 6.5
Equipment calibration
and metrological
traceability

Section 7.3.1

General

Section 7.3.2 Verifica-
tion of examination
methods

Section 7.3.3
Validation of examina-
tion methods

Section 7.3.4
Evaluation of mea-
surement uncertainty
Section 7.3.7.2
Internal quality control
(IQQ)

Section 7.3.7.3
External quality
assessment (EQA)

No impact on the meaning and
usability

No impact on the meaning and
usability
No impact on the meaning and
usability

No impact on the meaning and
usability

No impact on the meaning and
usability

No impact on the meaning and
usability

No impact on the meaning and
usability

Improving the laboratory result release process in the light of ISO 15189:2012 standard [16]

(Clin Chim Acta 2021;522:167-73)

Cubukgu H, Vanstapel F, Thelen M, A Bernabeu-Andreu F, van Schrojenstein Lantman M, Brugnoni D, MeSko Brguljan P, Milinkovic N, Linko S,
Vaubourdolle M, O’Kelly R, Kroupis C, Lohmander M, Sprongl L, Panteghini M, Boursier G, European Federation of Clinical Chemistry, Laboratory
Medicine EFLM Working Group Accreditation, ISO/CEN standards WG-A/ISO

Impact of changes in the specific references with respect to the update on ISO 15189 sections:

ISO 15189:2012

ISO 15189:2022

Impact of the change

Section 5.9.1 (general) as part of 5.9. reporting of results

Section 7.4.1
Reporting of results

No impact on the meaning and
usability

An approach for determining allowable between reagent lot variation [17]
(Clin Chem Lab Med 2022;60:681-8)

Cvan Schrojenstein Lantman M, Can Cubukgu H, Boursier G, Panteghini M, Bernabeu-Andreu FA, Milinkovic N, MeSko Brguljan P, Linko S, Brugnoni
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D, O’Kelly R, Kroupis C, Lohmander M, Sprongl L, Vanstapel F, Thelen M, European Federation of Clinical Chemistry, Laboratory Medicine EFLM
Working Group Accreditation, ISO/CEN standards WG-A/ISO

Impact of the change: None, no references made to specific paragraphs of ISO 15189

APS calculator: a data-driven tool for setting outcome-based analytical performance specifications for measurement uncertainty using
specific clinical requirements and population data [18]

(Clin Chem Lab Med 2023; 62:597-607)

Cubukcu HC, Vanstapel F, Thelen M, van Schrojenstein Lantman M, Bernabeu-Andreu FA, Mesko Brguljan P, Milinkovic N, Linko S, Panteghini M,
Boursier G.

Impact of the change: None
EFLM Working Group accreditation and ISO/CEN standards on dealing with ISO 15189 demands for retention of documents and
examination objects [19]

(Adv Lab Med 2024;5:103-8)

Mesko Brguljan P, Thelen M, Bernabeu-Andreu F, Kroupis C, Boursier G, Vukasovic I, Barrett E, Brugnoni D, Lohmander M, Sprongl L, Vodnik T, Ghita
I, Vanstapel F, Vaubourdolle M, Huisman W.

Impact of the change: None

ISO 15189 is a sufficient instrument to guarantee high-quality manufacture of laboratory developed tests for in-house-use conform
requirements of the European In-Vitro-Diagnostics Regulation [20]

(Clin Chem Lab Med 2023; 61: 608-626).
Florent).L.A. Vanstapel, Matthias Orth, Thomas Streichert, Ettore D. Capoluongo, Wytze P. Oosterhuis, Hikmet Can Cubukgu, Francisco A. Bernabeu-
Andreu, Marc Thelen, Leo H.J. Jacobs, Solveig Linko, Harjit Pal Bhattoa, Patrick M.M. Bossuyt, Pika Mesko Brguljan, Guilaine Boursier, Christa M.

Cobbaert and Michael Neumaier

A summary of equivalent clauses of ISO 15189 and IVDR requirements for Laboratory Developed Tests (LDTs):

ISO 15189:2022 EU 2017/746 IVDR 5 (5) [21]
Section 1 Section 5.5 ¢
Primacy of local requlations Refers to ISO 15189
Section 7.3.3.a Section 5.5
Conditions requiring “validation” Laboratory Developed Tests
Section 7.3.1.b, 7.3.3.b-e Fit-for intended use Section 5.5 d
Intended purpose
Section 7.3.1.a ANNEX I
Preferred procedures Scientific validity
Section 7.3.3.b, d Requirements for intended use fulfilled Section 7.3.3.b,d
Clinical performance
Section 7.3.3.b ANNEXI9.1b

Analytical Performance

Section 5.6, 8.5

Risk management and Section 6.3.1
Safety

Section 7.5, 8.5.1.d, 8.5.2,8.9.2.c, f
Risk mitigation

Section 6.4-5

Equipment and Section 6.6 Reagents, consumables
Section 7.3.1.c, 7.3.3.e.5

Register validation-file

Section 7.2.2

Information for users

Analytical performance
Section 5.5 f iii, ANNEX I Ch. I
Safety

Section 5.5 I, ANNEX 19.2
Surveillance

Section 5.5 g, h
Manufacturing of devices
Section 5.5 ¢, f

Summary statements
Section 5.5 f
Transparency to users
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Impact of the change: None. ISO 15189:2022 remains fully in line with the IVDR.

EU publication of the replacement of the 2012 by the 2022 version as harmonized standard

2024/581 COMMISSION IMPLEMENTING DECISION (EU) 2024/581 of 16 February 2024 on the harmonised standard for accreditation of medical
laboratories drafted in support of Regulation (EC) No 765/2008 of the European Parliament and of the Council Official Journal of the European Union
Official Journal of the European Union L-series 20.2.2024. https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=0J:L_202400581 [22]
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