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Ensuring Quality: A key element
in analytical and medical/clinical
laboratories
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Definitions according to 1ISO 9000:2015

4 N

3.6.2 Quality
degree to which a
set of inherent
characteristics of
an object

fulfils requirements

<
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3.6.1 Object

entity, item, anything perceivable or
conceivable

i.e. product, service, process, person,
organization, system, resource

™

)

, N
3.6.4 Requirement
need or expectation that is
stated, generally implied or
obligatory
N /
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Quality refers to the overall service provided

It is governed by policies and procedures addressing both
management and technical issues related to the operation

of the laboratory.

Management issues may include time-schedules, agreements
and contract reviews, communication with the customer/user
of the results, handling of complaints, management of
nonconformities, consideration of risks and opportunities etc.

In the case of medical laboratories, these aspects may be even
more important.
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Services provided by laboratories

Testing A
: Sampling, associated with
Analytlcal subsequent testing
Laboratories Opinions and interpretations/

Examinations of materials
: derived from human body
Medical Primary Sample collection

Laboratories Professional judgement

(regulations and professional

\_ guidelines) -
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How can laboratories document competence

Through compliance with the
requirements of ISO/IEC 17025

or ISO 15189, as appropriate

The laboratory can itself state /" An official assessment is required )
compliance! It can indeed address to confirm this compliance, thus
all requirements; however this is the competence of the laboratory
not adequate! to meet the needs of the customer
\_ and/or the legislation! -

@

Tsimillis & Michael

17-19 May 2021



ISO/IEC 17025 and ISO 15189 are the basis...

for assessment towards
accreditation. Howeuver, rostaots

they do not refer to Gen"ﬁffal
accreditation! requirements for the

. competence of
They only set requirements  testing and

for quality and competence. calibration
Even non-accredited laboratories

CYPRUS STANDARD CYS ENISO
15189:2012

Mediéal laboratories -
laboratories may fully (ISO/IEC B cae b be ot éo \
17025:2017) o L
comply with the relevant ' quality and Competence‘:\g\“&’
“Accreditation Standard”. g%‘&&ﬂ
St
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Further to the “accreditation standards”...

the laboratory needs the support provided by other
documents i.e. standards, guides, EA and ILAC

(mandatory or guidelines), explanatory documents by
the national accreditation body (NAB)

“Accreditation Guides/leaflets
standards” EA and ILAC (Eurachem/CITAC, Standards

pub“cations Eurolab, NORDTEST)
Other documents

(BIPM, OIML, EFLM,
Tsimillis & Michael IFCC etc.)

Publications
of the NAB

17-19 May 2021



New aspects in ISO/IEC 17025 gurachem O Yt

* Risk-based thinking

e Uncertainty from sampling

e Use of a decision rule

* Metrological traceability (more
detailed)

* Control of data and
information management

* Impartiality and liability

Tsimillis & Michael
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* The structure (see Fig, 1)
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Third Edition

A new ISO/IEC 17025 fo

Something is changing in the life of laborato

ries!
A significant revision has led to the publication of ISO/IEC 17025:2017. & three-year
provided for all parties to fully j i

r laboratories

ional accreditation bodijes, The

latter will e
nal accreditation Organisations which need to ensure 3 harmonised
implementation of the Standargd

, the assessment of laboratories and the peer review
structure of the Standard has changed extensively to be in line with the
ries but the requirements for laboratories remain broadly simjlar,
What is changing? The 2005 Standard
INTRODUCTION

The 2017 Standard

INTRODLICTION

. 1. SCOPE 1. scope

* Sampling addressed as a 2. NORMATIVE REFERENCES 2 NORMATIVE REFERENCES
standalone activity 3. TERMS AND DEFINITIONS 3. TERMS AND DEFINITIONS

* T!" use of a den""u.'.' Tule - GENERAL REQUIREMENTS

. and opportunities 3

* The management system ' - STRUCTURAL REQUIREMENTS
. nce to new standards 4

¢ The Annexes

6. RESOURCE REQUIREMENTS

7. PROCESS REQUIREMENTS
Figure 1+ Comparison of 2005

and201?versions of 8. MAN#GEMENT S¥YSTEM
ISOAIEC 17025 REQUIREMENTS




Test report no xxx

The report of results...

needs to be provided accurately, clearly and
unambiguously. Additional requirements by o
* the customer, the legislation or the market [«

(analytical laboratories) ; S“f;i:;f;g“;nt uncertainty
* the patient or the requesting physician Sy

> Opinions and interpretations**/
. . . e Professional judgement
(medical laboratories) or specific
instructions related to the examination

** ISO/IEC 17025
procedure
=>» other requirements refer to the overall

service provided for which details have
to be reviewed and agreed or communicated.
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Some of the EA publications are relevant...
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In analytical laboratories

ISO/IEC 17025 specifies that
when evaluating
measurement uncertainty
(MU), all contributions have
to be taken into account,
including those arising from
sampling.

This is not the case in medical
laboratories...
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ISO 15189 clarifies that...

uncertainty components are those associated with the
actual measurement process; this is not expected

to be changed in the current revision of the standard.
This does not disregard the critical importance of the
pre-examination phase (including sampling), for which
the standard does specify very detailed requirements.
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It is important that the user of the results...

fully understands the meaning of MU stated on
test/examination reports. MU contributes in
confidence and reliability. It shall be presented
»Wwhen it is relevant to the validity or application of
test results or required by the customer or it affects

conformity to a specification limit (ISO/IEC 17025)
»upon request (ISO 15189)
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The decision

how MU is accounted when reporting statements of
conformity, taking into account the leve

rule describes...

of risk

associated wit

N it; this is not required w

nen the

decision rule is prescribed by the customer, regulations
or normative documents.
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The risk-based thinking in ISO/IEC 17025

* The introduction of risk-based thinking is the main change
in the philosophy of ISO/IEC 17025; it enhances the sense
of quality assurance in the laboratory work.

* The risk-based thinking is integrated throughout this
standard (31 references in the text).

* Emphasis is given to

vimpartiality
v'statements of conformity,

v'management of nonconforming work
v'management reviews.
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The laboratory is expected

. euro, aisbi
to make its considerations based on CUROLA8 ot euro|qb

awmmumn.um.w, E
hummlmwgwm dmi g

o f
the correlation of the probability o W
a risk and its impact. - i - P el Concepts and proviting sl oo ang s,
RISkS With high prObabiIIty and hlg In the new version of the

Portunities” in the framework of the 1SO / IeC
risk-based thinking approach and process design in the l::'ul:n::-rz-nor].«r is promoted:
. h more although IS0 9001:2015 and ISO/IEC 17025:2017 do not _stipulate z complete risk
I Ct S h a I | b e g I Ve n m u C Management system (RMS), for €xample conforming to the requirements of ISO 31000,

applying the "considering of risks ang op

Dealing with risks and Opportunities in the laboratorv is nat = maron - t of
. ISO/IEC 17025 alraad. o ) Tk of
em p h dasls. | | C (criticality coefficient) =P * 1 2:
.. too IMPACT e
|so a usefu
SWOT analysis is a

or
al
y
)

to analyse strengths and weaknesses,
opportunities and threats (see
Eurolab Cookbook No 18).

PROBABILITY
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Risk consideration in ISO 15189

* Risk management had earlier been addressed in ISO 15189
but with reference only to activities which may affect the
examination results.

* This aspect may change during the coming months in the
perspective of the revision of the said standard, currently
under way. The new standard is expected to be published
by the end of 2022 or the beginning of 2023.

* |SO/IEC 17025 provides for a broader consideration to be
made by the laboratory.
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Selection of methods/examination procedures

appropriate, Validated methods (in standards or
updated and documented as reputable);
readily verification in the laboratory is
available to required
competent
personnel

The laboratory needs to validate non-
validated methods or modified
validated methods or outside scope
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Metrological traceability (ISO/IEC 17025)

. Eurachem () C5CITAC
The laboratory shall establish and

maintain metrological traceability of Ry
its measurement results (see also Metrological Traceability

in Chemical Measurement
An neX A) A guide to achieving comparable results

in chemical measurement

* Calibration shall be provided by

2nd Edition in English

competent laboratory (ILAC P10) 2019
o o . N :GT:‘ZMG UL
* Certified reference materials ACERTT S,
(1SO 17034 for competence) = E
. . . . "4,/,/’/;\\\\\\\?‘
* Direct realisation of the Sl units by i
comparison with national or

| | ILAC Policy on M.etrological
international standards L Gt
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Metrological traceability (ISO 15189)

In medical laboratories, the requirements are similar.

In Europe, further to the requirements of the Standard, those
specified in the legislative framework for in vitro diagnostics
apply as well.

This refers to In-Vitro Diagnostic Devices Directive (98/79/EC)
while the European In Vitro Diagnostic Regulation (IVDR
2017/746) will come into force in May 2022.
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“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
(ISO/IEC 17025).

= A similar definition is given in ISO 15189 for
“information systems”.
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Control of data and information management

"

T s R Appropriate env.ir.omT\ent
functioning before Safegua-rd against (supplier’s specification)
tampering or loss
introduction \_ Conditions \
/ Changes to the system \ safeguarding
including software the accuracy of
configuration or manual recording
modification to commercial N and transcription

off-the-shelf software
authorized, documented
and validated before
implementation

e . B\
Protection from

unauthorized
L access Py
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Furthermore...

-~

=

\
Conditions ensuring the

integrity of data and
information

~

Recording failures —
immediate and
corrective actions

-

Instructions, manuals,
and reference data
readily available to

\ personnel

/

)

-

~

Calculations and data transfers
checked in an appropriate and
systematic manner

Information system(s) \/
managed/maintained off-site:
responsibility of laboratory for
ensuring provider/operator’s

compliance with requirementS/
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Commercial off-the-shelf software...

in general use within its designed application range can be
considered to be sufficiently validated.

Changes to the system including software configuration or
modification to commercial off-the-shelf software shall be
authorized, documented and validated before implementation.
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In order to ensure the validity of results...

requirements referring to the following aspects have to be
adequately addressed

v“availability of policies and procedures

v'"documented competence of the personnel

v'suitability of equipment

v’adequacy of the environmental conditions
v'metrological traceability

v'measurement uncertainty

v'maintenance of records

17-19 May 2021 Tsimillis & Michael

25



Are these adequate?

No!

Even with all these aspects being systematically and
adequately addressed, the validity of results may still
be under question; to this end the laboratory needs to
monitor the validity of its results.

17-19 May 2021 Tsimillis & Michael
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How to ensure the validity of results

© ISO/IEC 17025
Ensuring the validity
L of results
-
ISO 15189

\

Ensuring quality of
examination results

J
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Internal Quality Control

External Quality Assessment

)
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This is achieved via both

* internal quality control, mainly with,
but not limited to the use of reference
materials (RM) and

e external quality assessment with the
participation in proficiency testing (PT)
schemes or other interlaboratory
comparisons.

ISO/IEC 17043 and ISO 17034 specify
requirements for the competence of PT
suppliers and RM producers
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’NTERNAT’
STANDARp VAL ISoriEC

17043

First edition
2010-02-01

o)
D
Qo QO\

O
c 5 C
Onformity as
reqmrements fi?-?&ﬁ??ﬂéﬁ%eneral
N

E‘vafuaabn da | Q y tGSting
aces;, ' COnform
aig dbﬂﬂfr.'de E@; s
vy 9Enérajeg concerng
# Nt les

28



Internal quality control

The task is to detect the trends and take appropriate actions.
An extended list of alternative means appears in the new
ISO/IEC 17025; this monitoring shall be planned and reviewed.

Among others, the following are included: the use of
RMs/control materials, alternative instrumentation, control
charts, replicate tests, retesting, intralaboratory comparisons.

ISO 15189 underlines that quality control materials shall react
similarly to patient samples. The use of pooled samples can
serve this purpose.
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Internal quality control

action limit

+ 3s
VHZ H warning limit
+ 2s {f %
/S\U/i

CL E

warning limit
2 : \
- S . . .

O action limit .

_3S v

1-Fob  2Z-Mar 10:-May ZS-Jun  16-Aug 4-Oct  ZZMov  10-Jan  ZE-Fab
Date of analysis
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The laboratory shall
plan for the frequency
and type of proficiency
testing schemes to

Eurachem

A focu for analyTios’ chamieey i S

Selection, Use and
Interpretation of Proficiency
Testing (PT) Schemes

Ho ﬁequeﬂﬂ}'
ow © further
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. es it . perdt'\‘m
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uctio n whic e EUrop
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PT . d I . o e ressed N1 2 e 2) oy, TS ERA/L3 s Third Edition 2021
S dina b e lpboraONY L fits 0
tained in \ h < —malsis O
providers complying | == e
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palan i vl uency
A o rOﬁC|ency testing sche
0 2 el
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Q t and ¥ tion ¢ on
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od d | (RM) chaf@trC = cri) This leaflet giye :
participation " e ce m3 2\:& { co materials { o samplingg Ifs ~ome hints on the application of IS0,
* Eperience fOM (5 cortified niay which meets th, there is a comparison between pareiCe 17043 [1] for PT provide isi
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In all cases, participation in PT schemes...
ER

EA-4/18 INF: 2010

(or other interlaboratory comparisons)
needs to be decided by the laboratory
based on

Guidance on the level

and frequency of proficiency

» the measurement Process

testing participation

> the characteristic

» the product
Further to these a series of factors have

to be considered within risk-based
thinking
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The results of the participation in PT schemes...

provide a useful feedback
for appropriate actions.
=> All personnel authorised
for specific tasks should
participate, in rotation, in
the respective schemes.
=>»The surplus PT items are

not to be wasted; they can
be used.

17-19 May 2021
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Use of surplus proficiency test items

Introduction

est i T
i the completion of a P
i ing (PT) providers after D
i i m proficiency tesnr)g ( . e

ceiglde Sometm;e:h;v?r‘\‘f?rlr?\;;%n lpeaﬂet is to advise laboratories on be

round. The purpose O

surplus PT items.

potential uses |

Surplus PT items have a number of potential uses

including: . '
Assessing new analytical methods/ mstrpm_entahon

) and verifying their correct implementation;

. ining of analysts; ' .
1/::_;as‘e‘::s?ng the likely performance in a PT schemg;

i d
i t trouble-shooting and
) hr’tleeats!\s?ads/slirrfgn'elxjr‘;rz;(l:-‘yr::ical performance following poor
performance in a PT round;

o As quality control (QC) samples.




In medical laboratories

All necessary equipment and materials (reagents, kits, controls
and calibrators) are usually provided by the same supplier of
the equipment; this means that we have a “closed” system
which needs to be monitored by an external source. Therefore
the need for an external quality assessment is imperative.

As a result, the frequency of participation is much higher in

the case of medical laboratories compared to analytical ones.
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Thank you for your attention...
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