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Abstract: Over the years, 1SO15189 has established itself
as the international standard for quality management
systems for all fields in laboratory medicine. As a result,
also accreditation to this standard has increased in inter-
national adaptation. As a consequence, its impact grows
as governments make the standard obligatory and/or
national funding systems require ISO15189 accreditation
for reimbursement. All these trends amplify each other.
This overview aims to specify how 1SO15189 has gained
its current position as the harmonized quality standard
that is not affected by borders between scientific (sub)
fields nor between nations. From there, future challenges,
opportunities and risks are addressed.

Keywords: accreditation; 1SO15189; quality management
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Scope of this paper

By using the historical background of ISO15189 and accredi-
tations to it, the authors describe challenges and opportuni-
ties that they see in the further development of the standard
with regard to its leading principles. The analysis does not
include a study whether application of, and accreditation
to, the standard indeed improves laboratory quality.

Historical background of quality
systems in medical laboratories

Since the 1970s, external proficiency testing programs
were set up all over the world to increase analytical
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quality in laboratory medicine. This has led to better ana-
lytical performance as evidenced by the publications of
their results over the years [1]. It became evident as well
that most errors were not analytical failures but the results
of preanalytical mistakes [2]. In the United States, this
has led to the Clinical Laboratory Improvement Amend-
ments (CLIA) accepted by the US Congress with demands
that go beyond scoring sufficiently in analytical external
quality assessment schemes [3]. The extensiveness of the
demands was based on the risk attributed to the specific
test. The College of American Pathologists added quality
items to their program and set up a voluntary accreditation
program based on the CLIA before the US Congress made
accreditation mandatory. The CLIA system was modern-
ized in 1988 to CLIA88, and since then many specifica-
tions have been added [4]. Also, other countries started
thinking about quality management systems. In Australia,
the Royal College of Pathologists of Australasia has devel-
oped a solid quality management system together with the
National Association of Testing Authorities [5].

In Europe, countries developed different approaches.
The Scandinavian countries accepted the ISO17025 quality
management system for testing laboratories [6] and added
specific annexes for the medical laboratory field. In
France, the Guide for Good Laboratory Practice was devel-
oped [7]. The United Kingdom has developed a specific set
of quality requirements for clinical laboratories in the form
of the clinical pathology accreditation (CPA) program [8].
It was also used in other countries such as Ireland and the
northern part of Italy. In the Netherlands, the “Codrdina-
tie Commissie ter bevordering van de Kwaliteitsbeheers-
ing van het Laboratoriumonderzoek op het gebied van de
Gezondheidszorg” (CCKL) (the coordinating committee for
quality improvement in laboratory diagnostics in health
care) set up a standard for quality management in labo-
ratory medicine in the 1980s and an accreditation system
under the same name in the 1990s [9].

In 1993, the European Communities Confederation of
Laboratory Medicine (EC4) was founded as a confedera-
tion for mutual projects of European societies for clinical
chemistry and laboratory medicine. Directly after the for-
mation of EC4, a Working Group on the Harmonization
of Quality Systems and Accreditation was initiated. This
group concluded that aspects of preexamination and
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postexamination, including advice on which test was
appropriate, were an essential part of laboratory medicine
and therefore should be covered in the quality manage-
ment system for that field. This resulted in the develop-
ment of the Essential Criteria and Additional Essential
Criteria [10].

At about the same time, international discussion
took place about developing a specific quality stand-
ard for medical laboratories at a global level. Medical
laboratory professionals felt that ISO17025 lacked spe-
cific elements that distinguished laboratory medicine
from testing laboratories. Laboratory service concern-
ing preanalytical advice on test requesting, turnaround
time and post-analytical interpretation in the context
of medical questions were not addressed in 1SO17025,
and accreditation to this standard did not even allow
for addition of such aspects. A technical committee,
TC212, was installed by the International Standard
Organization (ISO) with the Committee for Clinical
and Laboratory Standards Institute (CLSI) taking care
of the secretariat. Many members of the EC4 Working
Group on Accreditation took part in this technical
committee. They decided to use both the 1ISO9001 [11]
standard concerned with quality management and the
1SO17025 standard for testing laboratories as the funda-
mental tenets. Equal attention had to be paid to preex-
amination, examination and postexamination aspects.
The essential criteria of the EC4, the CPA standard and
the CCKL criteria played a prominent role in the devel-
opment of ISO15189:2003: Medical laboratories Require-
ments for Quality and Competence [12]. The publication
of this standard was severely delayed because of a dis-
cussion about its format. The preliminary intention was
to follow the process cycle of the ISO9001 standard, but
the ISO central secretariat insisted it was changed into
the IS017025 format [13]. Ironically, in the current revi-
sion of ISO17025, this standard will be rearranged to the
more logical, process oriented order of ISO9001.

With the acceptance of the 1SO15189 standard, the
need of countries for their own quality management
system for laboratory medicine and for an accreditation
organization to assess and accredit such system no longer
existed. They could approach the National Accredita-
tion Body (NAB) in their country to include 1SO15189
in their scope. Under the umbrella of the International
Laboratory Accreditation Cooperation (ILAC) in each
continent, an international accreditation body organizes
mutual recognition of accreditation standards by national
accreditation organizations. In each country, only one
NAB is allowed under a mutual agreement. In Europe, this
is regulated by the European cooperation for Accreditation
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(EA). ISO15189 is covered by the Health Care Committee
(HCC) of EA, in which apart from nearly all European
Accreditation Bodies, also the European Federation of
Clinical Chemistry and Laboratory Medicine (EFLM) and
the European Diagnostics Manufacturers Association
(now MedTech) are represented. Mutual recognition of
accreditation requires harmonized requirements and an
assessment procedure with comparable focus, attention
and scope. This was, and still is, discussed and regulated
in the EA HCC.

Apart from advocating the use of 1SO15189 as most
suitable for medical laboratories, the extensiveness
of the scope was an important item. Quite often, the
IS017025 was used to accredit only a small number of the
tests that a laboratory offered. If these tests are part of a
much larger test portfolio of a laboratory, accreditation
of only part of the portfolio is undesirable in the medical
field. When a laboratory claims to be accredited, the
patients and physicians expect all the tests and services
to be covered by that system and of the required quality.
For that reason, the EFLM recommended accreditation of
the complete array of tests offered by that specific labora-
tory [14]. Based on this discussion, EA has issued the EA
4/17 policy on the scope of accreditation [15]. Although an
NAB cannot legally refuse to accredit a small portion of
the tests offered by a laboratory, they will try to convince
such laboratories to seek accreditation for the complete
portfolio. This is in line with the way the accreditation of
medical laboratories was set up in the UK by CPA and in
the Netherlands by CCKL. It is in line with the situation in
Australia and the United States.

Because 1SO15189 does not give special attention
for point-of-care testing, ISO 22870:2006 “Point-of-Care-
Testing (POCT) Requirements for Quality and Compe-
tence” was published [16]. After a minor revision in 2007,
1S015189 was completely revised in 2012 with more focus
on risk management, and it clarified the differences
between validation and verification [17]. Apart from this,
the vocabulary was revised in order to prevent unintended
prescription and to avoid the need of an explanatory
guideline. Since then, ISO15189 has become mandatory in
France and for some specific tests in molecular biology and
prenatal screening in some European countries. Adoption
of ISO15189 is low in countries where a national accredi-
tation program based on a different standard is manda-
tory (e.g. the United States). In most of the countries that
have started with 1SO17025, 1SO15189 has taken over for
laboratory medicine, except for Switzerland. An overview
of accreditation trends and current status of ISO15189 in
Europe is given in the publications by Huisman [18] and
Boursier et al. [19].
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Leading principles in 1ISO15189

Initially, ISO15189 was developed as a standard to serve
as a fundamental tenet for the quality management
systems in medical laboratories [13]. During its devel-
opment, the specification on what has to be organized
has got more specific, but the writers have deliberately
chosen not to specify how to meet the criteria. The inten-
tion was to guide laboratories to build a quality system
that identifies all aspects in the total testing process from
test request to the laboratory, through preanalysis and
analysis to the report and advice to the requester. All the
steps in the process have to be regulated to certify con-
stant quality as required for adequate patient care. The
standard is mandatory on which procedures have to be
in place and what aspects have to be covered by these
procedures, but deliberately not on the specific way how
these aspects have to be covered. In the 2012 version,
the addition of prospective risk analysis has resulted in
an extra tool for laboratories that gives direction to the
question how to meet the criteria. Secondary to the first
goal was the intention to assess the success of imple-
mentation of the standard in the laboratories leading to
accreditation. An inspirational editorial on the philoso-
phy of ISO15189 and its development by Plebani et al.
[20] also refers to other literature that illustrates that
both the standard and the accreditation process need to
be subject to continuous improvement.

Harmonization is challenged
constantly

During the development of the 1SO15189 standard by
TC212, there were many occasions when stakeholders
requested more instruction and prescription on how to
meet the requirements in the standard. Although some
may see this as helpful, most scientific societies in labora-
tory medicine recognize too much prescription as a threat
to the intentions of the standard. Laboratory professionals
have the obligation to design their procedure in a way that
fits in with the local circumstances and intended use. The
standard only describes which procedures need to be in
place and what elements those procedures should cover,
but the design of that procedure should be subject to risk
management and constant evaluation for effectiveness
and user experience.

Within TC212, others then argued that the way to meet
the standard is different for the different disciplines in lab-
oratory medicine. That argument was then used by others
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to recommend different versions of 1SO15189 for every
field in laboratory medicine. After significant debate,
it was decided that within a certain discipline, local cir-
cumstances might require different solutions and that the
standard should not be too prescriptive about how to meet
its requirements. The third edition, issued in 2012, intro-
duced prospective risk analysis as the tool to use when
determining how laboratory policies could be optimized
to meet local demands and circumstances. The 15189:2012
requires laboratories not only to perform risk analysis
on all their procedures in the design phase but also to
actively investigate whether current procedures are effec-
tive as a standard part of their system for internal audits
and management review. This will lead to an active cycle
of continuous improvement. In the end, quality systems
in different laboratories will consist of the procedures for
the same issues in every laboratory and of procedures that
consist of the same elements in every laboratory, but that
may differ in the exact content of those elements of the
procedures.

Although this prevented the standard from being
too prescriptive and also prevented the standard from
being separately specified for every (sub)field of labo-
ratory medicine, this did not stop the call for specifi-
cation of the standard for specific fields of laboratory
medicine or even for specific techniques that now are
called “new” but which may be considered routine
testing even before an updated standard is published.
This constant call for more granularity and specification
for certain techniques mostly comes from accreditation
bodies and not from the specialist in laboratory medi-
cine that participate in TC212. The accreditation bodies
have an interest in the standard that is primarily focused
on assessment. They are constantly looking for maximal
clarity on how to assess and think that they are served
best with checklist audits. The laboratory professionals
on TC212 are constantly reminding other stakeholders
that the primary goal of the standard is to present fun-
damental tenets for a risk-based quality management
system applicable to all fields of laboratory medicine
and that accreditation of such a system is secondary
to that. Of course there must be place to harmonize or
even standardize performance of certain techniques or
practices, but this can be done in guidelines of (inter)
national scientific societies or when necessary in ISO
standards that have a normative reference to 1ISO15189.
Technical Committee 212 is currently developing such
standards, for example, for sample collection and iso-
lation of nucleic acids. For emerging techniques, such
as next-generation sequencing [21], international initia-
tives are formulating guidelines. Once established and
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officially recognized by scientific societies, such guide-
lines can have a mandatory role when assessing such
activities in an accreditation process, thereby eliminat-
ing the need to describe such technical aspects in the
1SO15189 standard or an annex to it.

Risk management is the intelligent
alternative to prescription

By describing the harmonization of technical aspects in
guidelines and separate standards, the 1ISO15189 standard
is able to keep its position as the connecting standard for
all fields in laboratory medicine. This is a strength and not
a weakness as it urges laboratories focus on the general
principles of quality management and technical compe-
tence. In this sense, it is comparable to ISO17025 which is
applied in many different fields of testing and calibration
laboratories.

The consequent lack of granularity gives room for
professional autonomy. This autonomy, however, comes
with the responsibility to document the choices a labora-
tory makes to fulfill the requirements in a specific situ-
ation or for specific technique. It is not only a right but
also an obligation to use the “freedom” the standard gives
on the exact content of procedures in a way that can be
explained to and appreciated by the assessors.

As a consequence, assessment of conformity requires
assessors who are knowledgeable in both the standard
and the field of laboratory medicine that they assess.
“Intended use” and risk management are key in ISO15189,
and adherence to these aspects can only be judged cor-
rectly by professional peers who are educated in both
ISO15189 and the standards and guidelines that are appli-
cable to their part of laboratory medicine.

The lack of granularity not only necessitates pro-
fessional assessors but also protects against a check-
list approach in the assessment process. The standard
requires a rationale from the laboratory professionals
about the choices in their laboratory that cannot be
assessed by a checklist but need an assessment approach
with interest on local considerations and choices. The
strength of ISO15189 is illustrated by the fact that it is even
used outside the field of medical laboratories, e.g. biomet-
ric function tests (the Netherlands, Scandinavia), image/
echo X-ray and MRI (Scandinavia, Canada). This demon-
strates the usability of the basic structure as a generic
standard that can be used in any (sub)field of laboratory
medicine, or even in related fields of diagnostics outside
the laboratory.
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Harmonization of the quality
systems based on 1S015189
between countries

Because the way that the quality management system is
configured depends on the field of laboratory medicine,
specific guidelines are needed. The international scien-
tific societies in a particular scientific field have a role in
the harmonization of the “how” within their field. CLSI
is editing many specific guidelines, but also the Inter-
national Federation of Clinical Chemistry and Labora-
tory Medicine (IFCC) and EFLM have to play a prominent
role when it comes to the field of clinical chemistry. The
national scientific societies have a responsibility to con-
tribute to the development of international guidelines and
translate these into national guidelines that form the basis
of local choices in the quality management system built
on ISO15189. These guidelines have to be developed in
close collaboration with the accreditation bodies to make
sure that they do not conflict with the standard, and they
are officially recognized by (the members of) the scientific
societies in order to have a mandatory status when used
by the assessors. In some cases, laboratories may publish
their way to fulfill the requirement as a useful example to
others [22, 23]. At some stage, a scientific society may con-
sider such an approach “best practice”. It is the respon-
sibility of the scientific societies to make clear at what
stage a best practice is granted “guideline status” and
thereby becomes obligatory in the eyes of the assessors.
An active dialog between scientific societies and the NABs
is essential for this process in order to prevent unneces-
sary discussions between assessors and laboratories.

Harmonization of assessment
within countries

Acceptance of [ISO15189 as the standard for accreditation of
medical laboratories is realized in most of countries world-
wide and certainly in Europe. The way that assessment is
performed by the NAB has to comply to 1ISO17011:2004 con-
formity assessment: “General requirements for accredita-
tion bodies accrediting conformity of assessment bodies”
[24]. Apart from this standard, different ILAC guidelines
exist, as can be seen on the ILAC website (http://ilac.
org). This includes choice of auditors, their training and
assessment. The audit process needs assessors who are
both professionals in the standard as in their own field
of laboratory medicine; hence, their assessment skills are
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dual. Different parties may be needed and responsible to
train the assessors in these two aspects. Specific attention
to training of the “team leader” is needed. The NABs are
responsible for training of the assessors to be professional
when it comes to the standard. During the assessment,
the team leader has to judge whether nonconformities are
just incidents or examples of a structural non-conformity.
The development of tools that can assist the assessors in
weighing-related individual non-conformities could con-
tribute to improve the objectivity of the assessments and
the appreciation of such objectivity. The national scientific
societies are responsible for training the assessors in the
scientific guidelines and how to assess whether a labora-
tory is compliant. The choice of assessors is the responsi-
bility of the NAB, but it is important that they contact the
societies about their training. Cooperation between the
NAB and the national scientific societies is essential.

Harmonization of assessment
between countries

For mutual lateral agreement between countries, the
NABs are assessed themselves by persons from other
accreditation bodies with knowledge about ISO15189.
This warrants some standardization. Harmonization of
training on the assessment of the standard at the world
level is the responsibility of ILAC and in each continent
by the national ILAC daughter, which in Europe is the
EA. Harmonization of the training on how to assess the
scientific aspect that determines how some requirements
have to be applied is a responsibility of the international
federations of the scientific societies like the IFCC in
clinical chemistry. Cooperation between international
medical laboratory organizations, such as EFLM and
IFCC, and international accreditation organizations, such
as EA and ILAC bodies, is essential. In Europe, this task is
accomplished through the HCC of the EA. There, discus-
sion on flexible scope and POCT are resolved in the form
of EA publications that are mandatory for NABs in their
assessment procedure. Such documents decrease the risk
for large differences between assessments in different
countries.

Also, the EA HCC meeting provides a mechanism for
harmonization between countries. All members can send
in questions on how to interpret the intentions of the
standard, and these are addressed accordingly. Answers
to such questions are published as part of the minutes of
these meetings and also published in a “frequently asked
questions” format.
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Moreover, constant attention has to be paid to the
“calibration of the assessments”. All NABs expend con-
siderable effort to this by way of training, discussion of
points of controversy and attention to solving complaints.
Present discussion points are the inclusion of all phle-
botomy locations or only a representative sample during
an accreditation cycle. Quite a difference still exists in the
number of assessors and the duration of an assessment
between the countries in Europe. On a global scale, dif-
ferences are probably even larger. Considering that inter-
national mutual recognition of accreditation results in
the equivalent accreditation status in all countries, dif-
ferences in the (severity of) the assessment process seem
undesired.

Future opportunities

The major opportunity lies in the impact of the ISO15189
standard on other regulations.

Both in national and in international legislation,
[SO15189 has a growing impact. In some countries,
IS015189 accreditation is mandatory in order to be able to
offer a medical laboratory service. This warrants an equal
playing field for the laboratories and prevents them from
only paying attention to revenue and not to the required
quality.

Other parties like governments and insurance com-
panies are starting to recognize 1SO15189 accreditation as
a requirement for reimbursement. Because this became a
policy in Romania, for instance, it has led to accreditation
of the majority of their laboratories.

Also, the new in vitro diagnostics (IVD) Regulation
that was accepted by the European Parliament in 2016
recognizes the 1SO15189 standard [25]. It limits the use of
in-house developed tests without CE marking to ISO15189
accredited laboratories in order to guarantee a proper vali-
dation procedure for such tests. This impact of ISO15189
on other standards and legislation is only possible when
it is preserved as the common standard for all fields in
laboratory medicine without decay into subfields and ulti-
mately into increasingly specific sub-sub fields.

Future challenges and threats

The major threat towards the harmonization of 1SO15189,
both in its basis for quality management systems and in
its use as the standard in accreditation, is the ongoing call
for greater granularity. Scientific communities or specific
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laboratory disciplines may want their “own” version of
the standard that is more aligned with their particular
needs. Introduction of new techniques to the field may
come with the call to accommodate assessment of par-
ticular aspects of these techniques into the standard and
accreditation against it. National accreditation bodies
that have difficulty in selecting the proper assessors for
a particular laboratory may want to differentiate between
different subgroups of laboratory fields by introducing
different standard subtypes. The call for field-specific ver-
sions of ISO15189 ultimately is a threat to the position that
ISO15189 has acquired in other medical fields, legislation
and national and international sociopolitical systems of
health care reimbursement. The specific needs of a dis-
cipline should be fulfilled by guidelines, which should
become as international as possible.

In particular, if accreditation becomes mandatory, it is
important that the assessment process is in line with the
intentions of those who have written the standard. This
requires the right attitude and training of the assessors.
A too literal assessment to the letter of the text may lose
sight of the intention. Therefore, it is essential that labora-
tory professionals and accreditation bodies are in constant
dialog on a national and international level to preserve the
intention of the standard in the assessment and accredi-
tation process. On the international level, this can be
achieved in both the technical committees of the “Comité
Européen de Normalization” (CEN), (European Committee
for Standardization) and ISO and in the EA HCC.

Opportunities for future versions
of 1ISO15189 and its use in
accreditation

In the introduction of the next version of the standard,
it may be wise to recount the achievements of ISO15189
and the relationship between that achievement and the
choice not to differentiate into several standards for every
(sub)type of laboratory medicine or even technique. This
will help prevent having the same redundant discussion
repeatedly.

The POCT standard 1S022870 of 2006 was amended
to fit in with the third edition of ISO15189, which resulted
in the 2016 edition. In future ISO15189 versions, it would
be better to incorporate the specific needs of POCT, but
without technical detail, in line with our recommendation
to keep the ISO15189 standard general and not too specific
or too prescriptive.
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To avoid the need for a guidance document, the text
of the third edition was written with special attention for
clear language. However, insufficient attention was paid
to the difference between mandatory items (marked as
shall) and items to be considered or recommended to be
implemented (marked as should). Because an accredita-
tion body has to look into all “shall” aspects, the present
standard is more prescriptive than intended by the
authors. In the light of the revision process, TC212 will
circulate a questionnaire to the participating standardi-
zation organizations that will ask for feedback on the
present edition of I1SO15189. It is important that the sci-
entific societies participate in this questionnaire through
the national standardization organizations. They should
address those points in the standard that are in need of
better description. When they do not, only the voice of the
NABs will be heard.

When national standard bodies recognize that dif-
ferent fields of laboratory medicine require different
solutions to improve the standard, they may recommend
scientific guidelines for the particular.

Harmonization of the accreditation between different
fields in laboratory medicine may also be helped by the
harmonization of the scope of accreditation. ILAC and EA
regulations state that for every accreditation, a scope has
to describe for which activities the laboratory is granted
accreditation. A scope can be either fixed or flexible. A
fixed scope consists of a listing of all individual services
for which accreditation is granted, whereas a flexible
scope consists of coherent groups of obviously related
procedure within the same medical field, technical field
and material. Both EA and EFLM promote the use of the
flexible scope [26], but harmonization of the specificity
of flexible scopes is needed to promote transparency and
comparability of the accreditation status of different labo-
ratories [27].

Conclusions

IS015189 has found its way to become the harmonized
standard for quality management systems in laboratory
medicine and for its accreditation. This role is endan-
gered by a constant call from both scientific societies and
accreditation bodies for more specificity, for instance,
by specific versions of the standard for particular fields
or techniques. To preserve the harmonized and uniting
role of the standard, scientific societies have to invest in
guidelines and technical standards that are used in par-
allel with the standard. Scientific societies will have to
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participate in cooperation with the NABs and the national
standardization organization structures to create future
versions with greater impact and user satisfaction than
the current version.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.

Research funding: None declared.

Employment or leadership: None declared.

Honorarium: None declared.

Competing interests: The funding organization(s) played
no role in the study design; in the collection, analysis, and
interpretation of data; in the writing of the report; or in the
decision to submit the report for publication.

References

1. Miller W, Jones G, Horowitz G, Weykamp C. Proficiency testing/
external quality assessment: current challenges and future
directions. Clin Chem 2011;57:1670-80.

2. Lippi G, Chance J, Church S, Dazzi P, Fontana R, Giavarina D,
et al. Preanalytical quality improvement: from dream to reality.
Clin Chem Lab Med 2011;49:1113-26.

3. CLIA67: “Public Law 90-174”. United States Statutes at Large,
Volume 81. 1967.

4, CLIA8S8: “Public Law 100-578” United States Statutes at Large,
Volume 102. 1988.

5. Davies P. NATA: 50 years experience with accreditation. Accred
Qual Assur 1996;1:240-6.

6. 1SO/IEC 17025-2005. General requirements for the competence
of testing and calibration laboratories.

7. Cofrac: guide for good laboratory practice. Available at: https://
www.cofrac.fr/fr/documentation/index.php?fol_id=34.
Accessed: Jul 2017.

8. Burnett D, Blair C, Haeney M, Jeffcoate S, Scott K, Williams D.
Clinical pathology accreditation: standards for the medical
laboratory. Clin Pathol 2002;55:729-33.

9. CCKL, medical laboratory quality management and accreditation
system. Available at: https://www.cckl.nl/index.php?taal=eng.
Accessed: Jul 2017.

10. Jansen R, Kenny R, Blaton V, Burnett D, Huisman W, Plebani M,
et al. Usefulness of EC4 essential criteria for quality systems
of medical laboratories as guideline to the ISO 15189 and ISO
17025 documents. Clin Chem Lab Med 2000;38:1057-64.

11. 1SO 9001-2008. Quality management systems — requirements.

12. 1S0 15189-2003. Medical laboratories — requirements for quality
and competence.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Thelen and Huisman: Harmonization of accreditation to 15015189 =—— 1643

Burnett D. ISO 15189:2003 - Quality management, evaluation and
continual improvement. Clin Chem Lab Med 2006;44:733-9.
Huisman W, Horvath R, Burnett D, Blaton V, Czikkely R, Jansen
R, et al. Accreditation of medical laboratories in the European
Union. Clin Chem Lab Med 2007;45:268-72.

EA-4/17 EA position paper on the description of scopes of
accreditation of medical laboratories.

1S0 22870:2016. Point-of-care testing (POCT) - requirements for
quality and competence.

1SO 15189-2012. Medical laboratories — requirements for quality
and competence.

Huisman W. European medical laboratory accreditation. Present
situation and steps to harmonisation. Clin Chem Lab Med
2012;50:1147-52.

Boursier G, Vukasovic |, Brguljan P, Lohmander M, Ghita |,
Bernabeu A, et al. On behalf of the Working Group Accreditation
and ISO/CEN standards (WG-A/ISO) of the EFLM, Accreditation
process in European countries — an EFLM survey. Clin Chem Lab
Med 2016;54:545-51.

Plebani M, Sciacovelli L, Chiozza ML, Panteghini M. Once upon
atime: a tale of ISO 15189 accreditation. Clin Chem Lab Med
2015;53:1127-9.

Endrullat C, Glokler J, Franke P, Frohme M. Standardization and
quality management in next-generation sequencing. Appl Trans
Genom 2016;10:2-9.

Antonelli G, Padoan A, Aita A, Sciacovelli L, Plebani M.
Verification of examination procedures in clinical laboratory

for imprecision, trueness and diagnostic accuracy according

to 1S0O 15189:2012: a pragmatic approach. Clin Chem Lab Med
2017;55:1501-8.

Padoan A, Antonelli G, Aita A, Sciacovelli L, Plebani M.

An approach for estimating measurement uncertainty in medical
laboratories using data from long-term quality control and
external quality assessment schemes. Clin Chem Lab Med
2017;55:1696-701.

ISO/IEC 17011:2004. Conformity assessment — general require-
ments for accreditation bodies accrediting conformity assess-
ment bodies.

Regulation of the European Parliament and of the Council on in
vitro diagnostic medical devices and repealing Directive 98/79/
EC and Commission Decision 2010/227/EU, Official Journal of
the European Union, L 117, 2017;605:176-332. Available at:
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX
:32017R0746&from=EN. Accessed: 9 Sep 2017.

Thelen M, Vanstapel F, Kroupis C, Vukasovic I, Boursier G,
Barrett E, et al. On behalf of the Working Group. Accreditation
ISO/CEN standards (WG-A/ISO) of the EFLM Flexible scope for
1S0O 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/
1S0). Clin Chem Lab Med 2015;53:1173-80.

Thelen M. Flexible scope for ISO15189 accreditation requires
harmonization of scope specificity. | Lab Precis Med 2017;2:84.


https://www.cofrac.fr/fr/documentation/index.php?fol_id=34
https://www.cofrac.fr/fr/documentation/index.php?fol_id=34
https://www.cckl.nl/index.php?taal=eng
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0746&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0746&from=EN

