
Technologies  
Short-term goals

• To form working groups based on the suggested structure with two (or 
more) responsible organizers for each working group

• To make an inventory of all technologies, analytes and biomarkers used in 
the labs of ELBS members (questionnaire prepared) 

• To validate novel technologies in terms of sensitivity, specificity and 
robustness with the platforms established within CANCER-ID and extend 
this beyond NSCLC

• To establish networks with common aims to identify funding opportunities 
and facilitate common funding

Long-term goals

• prepare a list of validated LB technologies, based on the clinical question to 
be answered

• standardization of LB tests (ISO-15189) at the pre-analytical and analytical 
steps  

• establishment of external quality control schemes in collaboration with the 
ELBS standardization group
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Working towards accreditation and reimbursement
• Markers of immediate interest for ISO15189 certification
• Establishment of a validation pipeline
• Distribution of protocols and support for certification

 ELBS ”certified” labs

Ring trials and technology assessment
• Frequency of ring trials
• “Pre-competitive arena” for companies
• Cross comparisons between technologies

 ELBS “approved” technologies 

Networking

• “open channel” for discussion of technologies and issues
• Exchange between users and companies

Technology 
Research

Cancer specific
technologies

CTC down-
stream

technologies

Evi Lianidou

Nick Stoecklein 

Please contribute
 chair a task
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ISO15189 certification requirements step by step

Evi Lianidou
ACTC Lab, University of Athens, Greece



ACCREDITATION ACCORDING TO ISO 15189:2012 STANDARD

• procedure by which an authoritative body gives formal recognition
that a clinical laboratory is performing in accordance with the
requirements of ISO 15189:2012 standard and is competent to carry
out specific analyses

• Useful tool for clinical laboratories that allows them to provide
qualitative services to clinicians and patients by ensuring the
generation of accurate and reliable results.

• A key step to obtain accreditation according to ISO 15189:2012 is
the constant and periodic participation in External Quality
Assessment (EQA) schemes.



• Scope: to guide laboratories to develop a quality management system that regulates the 
whole testing procedure, thus ensuring constant quality services of patient care. 

• The ISO15189:2012 describes which procedures and aspects must be included regarding 
pre-analytical, analytical and post-analytical phase, in order to design a proper quality 
management system.  

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



Management requirements
Organization and management responsibility
Quality management system
Document control
Service agreements
Examination by referral laboratories
External services and supplies
Advisory services
Resolution of complaints
Identification and control of nonconformities
Corrective action
Preventive action
Continual improvement
Control of records
Evaluation and audits
Management review

Technical Requirements
Personnel
Accommodation and environmental
conditions
Laboratory equipment, reagents, and
consumables
Pre-examination processes
Examination processes
Ensuring quality of examination 
results
Post-examination processes
Reporting of results
Release of results

ISO 15189: 2012 REQUIREMENTS



EXTERNAL QUALITY ASSESSMENT SCHEMES 

• Crucial for the harmonization and standardization of the processes by ensuring the 
evaluation and monitoring of the comparability of test results across different 
laboratories and over time. 

• The purpose of EQA programs includes 
(a) the evaluation of laboratory performance for specific tests and its continuous 
monitoring, 
(b) the identification of interlaboratory differences, 
(c) the evaluation of method/diagnostic system performances, 
(d) the degree of comparability between methods/diagnostic systems and 
(e) the monitoring of the success of harmonization/standardization efforts for 
improving results comparability. 

(Sciacovelli et al. Clin Chem Lab Med 2018; 56(10): 1644–1654)



EXTERNAL QUALITY ASSESSMENT (EQA) scheme providers 

• IQNPATH
http://www.iqnpath.org/

EQA-European Society of Pathology
http://lung.eqascheme.org/

EMQN
https://www.emqn.org/

http://www.iqnpath.org/
http://lung.eqascheme.org/
https://www.emqn.org/


PRE-
ANALYTICAL

ANALYTICAL

POST-
ANALYTICAL

• Identification of patient
• Whole blood sampling
• Transportation
• Sample processing 

• Review of results
• Storage of clinical material
• Sample and waste disposal
• Reporting and releasing of results
• Retention of results

• Quality control 
assessment

• Review of analytical 
procedure (SOPs)

QUALITY MANAGEMENT SYSTEM 
OF  THE CLINICAL LABORATORY



EQA SCHEMES IN LIQUID BIOPSY

• Standardization of all procedures, and pre-analytical factors are 
essential for the implementation of liquid biopsy assays in routine clinical 
practice

• Several external quality assessments and multi-laboratory comparisons 
have been completed so far mainly on ctDNA isolation and analysis

• EGFR mutation analysis in plasma cfDNA is the only available EQA 
scheme in liquid biopsy so far and thus could consist a paradigm of the 
implementation of further liquid biopsy EQA schemes



EQA SCHEMES IN LIQUID BIOPSY
• Standardization of all procedures, and pre-analytical factors are 

essential for the implementation of liquid biopsy assays in routine clinical 
practice

• ISO-15189 certification for specific liquid biopsy assays is essential for 
reimbursement purposes 

• Liquid biopsy: 

• ctDNA: FDA approved companion diagnostic tests in plasma, external 
quality schemes are available (EGFR, PIK3CA starting) 

• CTCs: no EQA available so far!! ELBS????









10 identical cfDNA reference standards in synthetic plasma:

• ISO-certified for cfDNA analysis
• purchased from Horizon Discovery, Cambridge, UK
• EGFR mutations: T790M, E746-A750del, L858R in different allelic 

frequencies: 5%, 0.5%, 0.05%, 0% (wild type) 

•shipped on dry ice to 
each laboratory by a 
courier ISO 9001:2015 
certified for biological 
sample transportations
•All samples in codes 
•All labs in codes

8 diagnostic laboratories in Greece, received 10 identical samples for analysis

• 6/8 were ISO15189-accredited for EGFR testing in tissues with various techniques
• 3/6 also in plasma matrix
• Only 1/8 was ISO15189-accredited for EGFR testing in plasma ctDNA with 

Cobas®



RESULTS





EQA participants from the European Society of Pathology between 2014 and 2018 for lung and colorectal cancer 
were contacted, if they had at least one analysis error or test failure in the provided cases, to complete a survey. 

For 72.4% of 514 deviating EQA results, an appropriate action was performed, most often including staff training 
(15.2%) and protocol revisions (14.6%). 

The majority of participants adhered to ISO 15189 and implemented suitable actions by designated staff, not limited 
to accredited laboratories. 

However, for 27.6% of cases (by 20 laboratories) no corrective action was taken, especially for pre-analytic problems 
and complex techniques. 

The surveys were feasible to request information on results follow-up and further recommendations were provided.

Analysis in tissues







https://www.iso.org/standard/69800.html





CellSearch, FACS Enumeration 28/50

Parsortix/ANGLE, ISET, Genesis/Bio-
Rad, Filtration, DEPArray, VyCAP, AF4-
MALS, CTCapture Chip, Magnetic bead 
based separation (MACS), ClearCell FX

Enrichment 35/50

RT-qPCR, BioRAD/droplet ddPCR & 
CFX96, QX200, QXOne Droplet Digital 

PCR System,  WGA, SafeSEQ & 
OncoBEAM ctDNA mutation analysis

Molecular assays
both CTCs and ctDNA 40/50

CTC analysis in ELBS 



SPIDIA4P (https://www.spidia.eu/projects/standard-documents)

https://www.spidia.eu/projects/standard-documents


ISO-15189 ACCREDITATION 
CTC analysis main issues

Identification of CTC assays to be ISO-15189 certified (clinical utility), eg: 
• CTC enumeration
• AR-V7, 
• PD-L1, 
• HER-2, ….

Identification of ELBS labs that want to be ISO-15189 certified for 
specific assays and use identical technologies (ELBS questionnaires)

Preparation of spiked samples (CANCER ID Experience!!)

Organize ring trials providing the same blood samples to all in a coded 
format

Use of ISO certified couriers to ship the samples

Analysis and report test results (all documentation needed)

Ask for ISO-15189 certificate from the local agencies in European 
Countries

Main goal for ELBS! 
Reimbursement of liquid biopsy tests by the 

National Health System of each country



ACTC lab : ISO-15189 ACCREDITATION 
For CellSearch CTC enumeration



ISO-15189 ACCREDITATION 
CellSearch CTC enumeration

 ACTC lab is accredited for the CTC enumeration using the CellSearch system according to ISO 
15189:2012

An example when EQA schemes for liquid biopsy analyses are not available 



Day to day repeatability: 
CellSearch® Circulating Tumor Cell Control 

Low CTC numbers High CTC numbers
Day median range result median range result

1 48 25-71 36 971 819-1123 927
2 48 25-71 46 971 819-1123 943
3 48 25-71 42 971 819-1123 925
4 48 25-71 36 971 819-1123 871
5 48 25-71 59 971 819-1123 890
6 48 25-71 41 971 819-1123 993
7 48 25-71 51 971 819-1123 853
8 48 25-71 40 971 819-1123 1010
9 48 25-71 60 971 819-1123 923
10 48 25-71 49 971 819-1123 886
11 48 25-71 50 971 819-1123 849
12 48 25-71 45 971 819-1123 920
13 48 25-71 56 971 819-1123 945
14 48 25-71 44 971 819-1123 935
15 48 25-71 52 971 819-1123 957
16 48 25-71 47 971 819-1123 960

Median value 47 924
Standard deviation

(SD) 7,4 46

(CV%) 16 5,0





Healthy 
donor #1

Healthy 
donor #2

Healthy 
donor #3

Low number 
of MCF-7 

cells

Medium 
number of 

MCF-7 cells

High number 
of MCF-7 cells

Preparation of samples: Spiking MCF-7 
cells in healthy donors blood samples

EQA 2017 RESULTS
Participating labs: E. Lianidou, K. Pantel, L. Terstappen

EQA 2019 RESULTS
Participating labs: E. Lianidou, R. Zamarchi, N. Stoecklein



BENEFITS OF ISO-15189 ACCREDITATION 

• Harmonization of results for the same liquid biopsy assays in 
different labs that use exactly the same technology

• Highly important to establish a network of ISO-15189 certified labs 
for specific liquid biopsy tests within ELBS

• Validation of liquid biopsy protocols and their implementation in the 
clinical setting

• Reimbursement of liquid biopsy tests by the National Health System 
(example: AR-V7, Epic assay, USA)

• Evaluation of novel technologies by comparing results for the same 
samples in ISO-15189 labs



5th ACTC meeting
Advances in Circulating Tumor Cells

“Liquid Biopsy in its best”

September 22-25, 2021Kalamata, Greece
Venue: Filoxenia Conference Center

Organizers
•Evi Lianidou, University of Athens
•Hellenic Society of Liquid Biopsy

www.actc2021.org

SAVE THE DATE!!!!
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