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PROGRMMA DEL CORSO

1. Inquadramento e significato dei biomarcatori clinici
2. | tessuti d’archivio quale fonte di ricerca clinica e
diagnostica

3. Trattamento dei tessuti e condizioni preanalitiche

4. Le biopsie liquide e condizioni pre-analitiche

5. Analisi in situ delle macromolecole biologiche
(Ibridazione in situ; immunoistochimica; istochimica)

6. Metodi estrattivi del DNA
7. Metodi estrattivi degli RNA
8. Metodi estrattivi delle proteine

9. Analisi quantitative e qualitative delle
macromolecole con esempi specifici

10. Esempi specifici di biomarcatori- companion
diagnostics
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Quality of Clinical samples

Clinical tissues

Biomarkers’ definition and classification

Analytical Methods




Advanced precision medicine

Advanced diagnostic tools

¥

Reproducibility and Results Exchangeability

' Pre-Analytical Processes

In laboratory Outside Laboratory




Tumor
Heterogeneity

Standardization of Pre-Analytical Processes



Sources of Clinical research and Diagnostic Variabiliy

v’ Tissue and macromolecule pre-analytical preservation
v Heterogeneity at the clinical, morphological or molecular level

v’ Selection and standardization of analytical procedures
v SOPs

What are pre-analytical conditions?

How do they affect analytical results?
How can quality of samples be assured?




Where sample quality matters?

PERSPECTIVE
The Economics of Reproducibility in
Preclinical Research

Sample Variation damage
. Single Sample
Individual diagnostic test result- wrong
diagnosis,
non-optimal medical treatment
. Multiple samples
Statistics: overshadow of the (desired) result
. Multiple centres research
Statistics: overshadow of the (desired) result
. Published results
Reproducibility —
Product development validation for
intended use

Leonard P. Freedman'*, lain M. Cockburn?, Timothy S. Simcoe®®

US$56.4B Categories of Preclinical Irreproducibility

Study
Design
(27.6% of total)

Irreproducible

Data Analysis
and Reporting

(25.5% of total)

US$28.28
(50%)

Reproducible

Laboratory
Protocols

(10.8% of total)

d US Annual Preclinical
Researcl h Spend

109334 Surpuedxg

Riegman et al, New BIOTECHNOLOGY 53 (2019) 35-40



Irreproducibility of medical research

PROBLEM SOLUTION

# Experimental design, interpretation, power Design and analysis support

#Bibliometric evaluation Reproducibility for carrier
progression and founding

#Complexity of biological/medical information Molecular Tumor Boards - Al
- Clinical research — Big data

_Y
HOYUVASHY

#Pre-analytical condition CEN technical specification,
ISO international standards

#Highly sophisticated methodologies SOPs — External and internal
quality control

#Intra-tumor heterogeneity New sampling techniques—
Liquid biopsy

From G. Stanta Graz 01 /2020



TTP: Total Testing Process

1. ORDERING 2. IDENTIFICATION 3. COLLECTION 4. TRANSPORT 5. SEPARATION-PREPARATION

PREANALYTICAL PHASE

6. ANALYSIS 7. REPORTING 8. INTYERPRETATION 9. ACTION

ANALYTICAL PHASE




What is pre-analytics?

Pre-analytical phase: covers all steps from the clinicians requests to the beginning
of the analytical examination, included nucleic acid or protein extractions

Preanalytical phase

Biological/environmental factors

1. Mostly outside the laboratory
P Harder to Control
| | " 24 W | 3. Different health care
~ ' = professionals

Time of day/Season Coffee Alcohol Weight Smoking Medicine Sunlight 4. Biomolecules isolation (DNA,
RNA, protein, ccf-DNA,
miRNA...) is part of the pre-

Technical factors analytical phase

=

ANALYSIS DEFINES
s o THE PRE-ANALYTICAL

o0 PROCESS

Collection Processing Transport Storage

Clin Chem. 2015 Jul;61(7):914-34



https://www.ncbi.nlm.nih.gov/pubmed

Why pre-analytics?
»Physicians rely on accurate laboratory test results for diagnosis and
guiding therapy: more than 70% of clinical decisions are based from
information derived from laboratory results (MLO Med Lab Obs. 2014
May;46(5):22, 24, 26)
> 107 € of funding may be lost each year in clinical trials in the EU due
to pre-analytical and analytical problems (Ann Transl Med. 2016 May;4(9):181)

1— Analytical (8-15%)

> Postanalytical (15-25%)

= Preanalytical (60-70%)

Clin Biochem. 2016 Dec;49(18):1313-1314
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Why extractions into pre-analytics?

. . L P N PP . .
Pre-analytical phase: cq uests to the beginning
of the analytical examin : T Y in extractions
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NUCLEIC ACIDS EXTRACTION FROM FFPE TISSUES” Virchow Arch 2009
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Why pre-analytics?
»Standardization of pre-analytical processes is key to guarantee
reliability of analytical results

»Same requirements for diagnostics and biobanks
»Increasing demand in the context of personalized medicine and

companion diagnostics European healthy subjects
EDTA-plasma from 9 biobanks Serum from 5 biobanks
o145 .01 005 0 005 Score p|ot 0,050 005 D15 Courtesy of CERM-

Florence

Sample source e PCA-CA
015
determins the ot —
0.1
metabolome 005 .
signature 0 ] 0
005
01 -005
0.1
0.15
o 015
0.05
01
PC1 >§{ %BMRIERIC PC2 01 PC1
X i imi i - o Project in collaboration with BBMRI-ERIC
% Discrimination accuracy 92 A) (Biobanking and BioMolecular resources Research

Ima ge ma de available by Kurt Zatloukal Infrastructure — European Research Infrastructure
Consortium)



Why pre-analytics?

»Medical research irreproducibility, which slows down the translation
Into medical practice

Sources of variability related to clinical
research irreproducibility

$IA #Tissue and macromolecule pre-analytical

preservation (pre- and fixation procedures)

#Selection and standardization of analytical

procedures (standardization of procedures,

controls, interpretation of results)

8 #Heterogeneity on morphological and

molecular level

LW ason Ford

The Economist. 2013 Oct How Science goes wrong
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Major efforts for improvement

= Technologies for securing high quality samples
* International Standards for pre-analytical workflows

What is a standard?

It is a reference model to which you may conform.
The standard or norm is a document, used in various areas, which
establishes technical specifications for the realization of a product or

the provision of a service.
Those documents are created by International normation bodies-

CEN and ISO and the National counterparts.



What is a standard?

At atye by Exropass Westhe o
e AaYiy erom Yt v mppart of



Pre-analytical Workflow - Standards for all Segment

© Biobanks
e Source for high quality samples

BBMRI-ERIC plays a central role

Biomedical & Translational Research
e Academia
e Pharma industry
e Diagnostic Industry

© Diagnostics

e High sample quality is mandatory for reliable
diagnostic results

e Analytical assay might tolerate lower quality or not
—>Validation studies



ISO 20184-2:2018
Molecular in vitro diagnhostic examinations -- Specifications for pre-examination processes
for frozen tissue Isolated proteins

ISO 20184-1:2018
Molecular in vitro diagnhostic examinations -- Specifications for pre-examination processes
for frozen tissue Isolated RNA

ISO 20166-2:2018
Molecular in vitro diagnhostic examinations -- Specifications for pre-examinations processes
for formalin-fixed and paraffin-embedded (FFPE) tissue Isolated proteins

ISO 20166-1:2018
Molecular in vitro diagnostic examinations -- Specifications for pre-examination processes
for formalin-fixed and paraffin-embedded (FFPE) tissue Isolated RNA

ISO 20166-3:2018
Molecular in vitro diagnostic examinations -- Specifications for pre-examination processes
for formalin-fixed and paraffin-embedded (FFPE) tissue Isolated DNA



ISO 20186-3:2019
Molecular in vitro diagnostic examinations -- Specifications for pre-examination processes

for venous whole blood Isolated circulating cell free DNA from plasma

ISO 20186-1:2019
Molecular in vitro diagnostic examinations -- Specifications for pre-examination processes

for venous whole blood Isolated cellular RNA

1ISO 20186-2:2019
Molecular in vitro diagnostic examinations -- Specifications for pre-examination processes

for venous whole blood Isolated genomic DNA



ISO Technical Specification for FFPE
tissues
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International Standards (1ISO) and European Technical Specifications (CEN)
BBMRI-ERIC Self-Assessment Survey

EI OBANKS o

AUDITING

If you run a non-certified biobank and/or you
want to know if the samples stored fulfill
certain quality requirements, get the support

of BBMRI.QM. We offer peer-review-style -
audits on request. Take the next QM u a 1 t
improvement step together with us!

Step 1: Assess your processes with

the BBMRI-ERIC Self-Assessment Survey

(BBMRI-ERIC SAS).

© Whatis the BBMRI-ERIC SAS?

© Sshort explanation about access
principles to the BBMRI-ERIC SAS /

© Request the BBMRI-ERIC SAS 4 ’

Step 2: Request a BBMRI-ERIC audit

L TWO SIDES OF STANDARDISATION  QUALITY ASPECTS
. THE SAME COIN IS KEY IN ADOPT BBMRI-ERIC
o BBMRI-ERIC Audit Page 16-17 Page 10-15 Page 18-19
. Kurt Zatloukal Dr. Uwe Oelmiilier Prof. Marialuisa Lavitrano

Step 3: A positive audit will lead to a quality o sl mﬂ;’:‘;‘:&m;ﬁ”"
mark in the Directory

|
© Q-markin the BBMRI-ERIC Directory ‘

www.bbmri-eric.eu/services/quality-management/



BBMRI-ERIC Work Programme 2016-2020
CEN/TC 140 and ISO/TC 212
Molecular in vitro diagnostic examinations — Specifications for pre-examination
processes

Representatives of Quality Experts Groups: >§< BBMRI-ERIC

Austria: 18
Belgium: 19
Bulgaria: 1

Cyprus: 3

Czech Republic: 3
Germany: 15
Estonia: 3
Finland: 20
Greece: 1

Italy: 10
Latvia: 3

Malta: 6
Netherlands: 4
Norway: 6
Poland: 10
Sweden: 6

UK: 1 Il MEMBERS OF BBMRI-ERIC




BBMRI-ERIC Self-Assessment Survey

www.bbmri-eric.eu/services/quality-management/

ACCESS TO BBMRI-ERIC SAS REQUEST FORA SELF-ASSESSMENT SURVEY

Please fill in your contact information:

* FILLOUT

*Name

* GET STARTED

*E-mail address

*Affiliation

*Address/Country
Please provide us with some information by answering the following questions:

EVALUATION OF SPECIFICATION *Is your organisation located in a BBMRI-ERIC Member/Observer State? See http://www.bbmri-eric.eu/national-nodes/
DYes (O No

* COMPLETION

* Are you in contact with the coordinating office from the National Node in your country? See http://www.bbmri-
eric.eu/national-nodes/

O Yes 7 No
* SUBMIT REPORT

* Have you purchased the required I1SO and CEN/TS standards, as the basis for your biobanking and specimen handling
procedures? See http://www.bbmri-eric.eu/services/standardisation/

O Yes (O No

* BE REVIEWED

* Please select the required BBMRI-ERIC Self-Assessment Surveys from the list below:

Quality Management Systems - General Requirements for Biobanking

) Specifications for pre-examination processes for frozen tissue - Part 1: Isolated RNA; I1SO 20184-1:2018

) Specifications for pre-examination processes for frozen tissue - Part 2: Isolated proteins; ISO 20184-2:2018

Specifications for pre-examination processes for FFPE tissue - Part 1: Isolated RNA; CEN/TS 16827-1:2015 (will be replaced soon
with ISO 20166-1:2018)

) Specifications for pre-examination processes for FFPE tissue - Part 2: Isolated proteins; CEN/TS 16827-2:2015 (will be replaced

AWARD Q-LABEL IN BBMRI-ERIC DIRECTORY soon with IS0 20166-2:2018)
7 Specifications for pre-examination processes for FFPE tissue - Part 3: Isolated DNA; CEN/TS 16827-3:2015 (will be replaced soon
* SAMPLE COLLECTION with ISO 20166-3:2018)

Specifications for pre-examination processes for venous whole blood - Part 1: Isolated cellular RNA; CEN/TS 16835-1:2015 (will be
replaced during 2020 with ISO 20186-1:2019)

* BIOBANK 7 Specifications for pre-examination processes for venous whole blood - Part 2: Isolated genomic DNA; CEN/TS 16835-2:2015 (will be

replaced during 2020 with ISO 20186-2:2019)

Specifications for pre-examination processes for venous whole blood - Part 3: Isolated circ. cell-free DNA from plasma; CEN/TS

° ENHANCE VISIBILITY 16835-3:2015 (will be replaced during 2020 with ISO 20186-3:2019)

directory.bbmri-eric.eu

() Specifications for pre-examination processes for Metabolomics in urine; CEN/TS 16945:2016

Specifications for pre-examination processes for Metabolomics in serum and plasma; CEN/TS 16945:2016




%{ BBMRI-ERIC”®

Donor/patient ID was documented ) Yes
shall ) No

e.g. in form of a code

a) Health status of donor/patient was documented ) ves
should () No

e.g. healthy, disease type, concomitant disea.
demographics (e.g. age, gender)

b) Routine medical treatment prior to tissue ) Yes
collection was documented I No
should reset

e.g. anaesthetics, medications, surgical or
diagnostic procedures

c) Appropriate consent from donor/patient was ) Yes
documented I No
should reset

a) Start of ischemia within the body (warm ) Yes
ischemia) - ischemia-relevant vessel I No
ligation/clamping time point (usually arterial

g‘h.a':‘lpln' time) - was documented tissue biopsy resection for freezing is

performed

() Not applicable, not needed where small

b) Time, date and method of removal were (Yes
documented )No
shall -

e.g. core-needle biopsy, resection, biopsy
used for the collection

c) Tissue type, origin and condition were ) Yes
documented ) No
shall h

e.g. diseased, unaffected *
including references to
surgeon, radiologis*

~=n collecting the specimen was v

BBMRI-ERIC
Self-Assessment
Survey



SPIDIA for personalised medicine: Standardisation and improvement of
generic pre-analytical tools and procedures for in-vitro diagnostics

7/, SPIDIA4P

v’ 48-month project

v’ key experts of 19 stakeholder organisations

v Aims: pre-analytical procedures, European and international
standardisation organisations’ processes (CEN and I1SO), external quality
assurance, quality management, ethics and regulatory demands

v www.spidia.eu



http://www.spidia.eu/

