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Definitions according to ISO 9000:2015 
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3.6.2 Quality
degree to which a 
set of inherent 
characteristics of 
an object
fulfils requirements

3.6.1 Object
entity, item, anything perceivable or 
conceivable
i.e. product, service, process, person, 
organization, system, resource

3.6.4 Requirement
need or expectation that is 
stated, generally implied or 
obligatory



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
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Analytical 
Laboratories

ISO/IEC 17025

Medical 
Laboratories

ISO 15189

• Testing
• Sampling, associated with 

subsequent testing
• Opinions and interpretations

• Examinations of materials 
derived from human body

• Primary Sample collection
• Professional judgement

(regulations and professional     
guidelines)



How can laboratories document competence
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The laboratory can itself state 
compliance! It can indeed address 
all requirements; however this is 

not adequate! 

An official assessment is required 
to confirm this compliance, thus 

the competence of the laboratory 
to meet the needs of the customer 

and/or the legislation!

Through compliance with the 
requirements of ISO/IEC 17025

or ISO 15189, as appropriate 

?
OK



ISO/IEC 17025 and ISO 15189 are the basis…
for assessment towards 

accreditation. However, 

they do not refer to 

accreditation! 

They only set requirements

for quality and competence.

Even non-accredited 

laboratories may fully 

comply with the relevant

“Accreditation Standard”.
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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)
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StandardsEA and ILAC
publications

“Accreditation 
standards”

Other documents
(BIPM, OIML, EFLM, 

IFCC etc.)
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Publications 
of the NAB

Guides/leaflets
(Eurachem/CITAC,

Eurolab, NORDTEST)



New aspects in ISO/IEC 17025

• Risk-based thinking

• Uncertainty from sampling

• Use of a decision rule 

• Metrological traceability (more 

detailed)

• Control of data and 

information management 

• Impartiality and liability
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The report of results…
needs to be provided accurately, clearly and 
unambiguously. Additional requirements by
• the customer, the legislation or the market

(analytical laboratories)
• the patient or the requesting physician 

(medical laboratories) or specific 
instructions related to the examination 
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

when 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 rule describes…

how MU is accounted when reporting statements of 

conformity, taking into account the level of risk 

associated with it; this is not required when 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
impartiality
statements of conformity,
management of nonconforming work 
management reviews.

17-19 May 2021 Tsimillis & Michael 15



The laboratory is expected
to make its considerations based on
the correlation of the probability of
a risk and its impact.

Risks with high probability and high
impact shall be given much more 
emphasis. 

SWOT analysis is also a useful tool
to analyse strengths and weaknesses, 
opportunities and threats (see 
Eurolab Cookbook No 18).
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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.

• ISO/IEC 17025 provides for a broader consideration to be 
made by the laboratory. 
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Selection of methods/examination procedures
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appropriate, 
updated and 

readily 
available to 
competent 
personnel

Validated methods (in standards or 
documented as reputable); 

verification in the laboratory is 
required

The laboratory needs to validate non-
validated methods or modified 

validated methods or outside scope 



Metrological traceability (ISO/IEC 17025) 

The laboratory shall establish and 
maintain metrological traceability of 
its measurement results (see also 
Annex A)

• Calibration shall be provided by    
competent laboratory (ILAC P10)

• Certified reference materials                      
(ISO 17034 for competence)

• Direct realisation of the SI units by   
comparison with national or    
international standards
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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
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Validation for 
functioning before 

introduction
Changes to the system 

including software 
configuration or 

modification to commercial 
off-the-shelf software 

authorized, documented 
and validated before 

implementation

Safeguard against 
tampering or loss

Appropriate environment
(supplier’s specification)

Conditions
safeguarding

the accuracy of 
manual recording 
and transcription 

Protection from 
unauthorized 

access 

17-19 May 2021



Furthermore…
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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

Conditions ensuring the 
integrity of data and 

information 

Recording failures –
immediate and 

corrective actions

Instructions, manuals, 
and reference data 
readily available to 

personnel
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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

availability of policies and procedures

documented competence of the personnel

suitability of equipment

adequacy of the environmental conditions 

metrological traceability

measurement uncertainty 

maintenance of records 
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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. 
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How to ensure the validity of results
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ISO/IEC 17025
Ensuring the validity 

of results

ISO 15189 
Ensuring quality of 
examination results

Internal Quality Control
External Quality Assessment 



This is achieved via both 

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

• 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 
17-19 May 2021 Tsimillis & Michael 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
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+ 3s

+ 2s

CL

-2s

-3s

warning limit

action limit

action limit

warning limit



The laboratory shall
plan for the frequency 

and type of proficiency

testing schemes to 

participate.

PT providers complying

with ISO/IEC 17043 are 

considered competent

(see Eurachem

publications)
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In all cases, participation in PT schemes…

(or other interlaboratory comparisons) 

needs to be decided by the laboratory

based on 

 the measurement process

 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 Tsimillis & Michael 33



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…


