Office of Biorepositories
and Biospecimen Research

o
% -5

-
----------

Development and implementation
of quality control/quality assurance for
biological resources: the NCI experience

ESF-UB Conference on Biobanks, November 2008

Jim Vaught, Ph.D.
Deputy Director
Office of Biorepositories and Biospecimen Research




Translational Research Promises to Realize the

ARPRRED Office
Vision of Personalized Medicine OBBR 2%

{ Diagnosis/Therapy}

Tran !I ational Res ¥ f'l':h

[ Biospecimen Processing and Banking ]




OB[_;R Office of Biorepositories
J and Biospecimen Research

ters Program (NCCCP

IVIC LA UIULTTTU S

Clinical Proteomic Technologies Assessment for Canc er (CPTAC)

All Depend SPORE programs
On High-Quality
Human Biospecimens RO1 Research




T

Many Sets of Standards
Around the World:
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e Impossible to call any set of standards “the best”
e All have strengths and weaknesses

e No single set of SOPs are applicable to all clinical and
research analytical platforms

e Very few SOPs are based on scientific evidence
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Where we need to go




NCI Best Practices: Addressing the Biospecimen o E
Variation that Compromises Molecular Research o

The challenges: All_ must be met, because all affect quality

« Varying methods of collection, processing, and storage can alter th e
physical/biologic state of the specimen

e Varying associated specimendata elements alter what the scientist
knows about the character/nature of the specimen

o Variable clinical information  alters what the scientist knows about the
patient (biologic context of the specimen)

e Variablerestrictions (patient consent; other ethical, legal, and policy
Issues) alter what the scientist may do with the sp ecimen and/or data




Pre- and Post- Acquisition Variables Impact
Clinical and Research Outcomes

o Effects on Clinical Outcomes

« Potential for incorrect diagnosis
* Morphological/immunostaining artifact
» Skewed clinical chemistry results

« Potential for incorrect treatment

* Therapy linked to a diagnostic test on a biospecimen
(e.g., HER2 in breast cancer)

 Effects on Research Outcomes
e Irreproducible results

* Variationsin gene expression data
« Variationsin post-translational modification data

» Misinterpretation of artifacts as biomarkers




OBBR'’s Strateglc Efforts.
Taking Out the Garbage

* Optimize and standardize the guality of human specime ns for
research using a systematic, scientific approach

 Remove the barriers to research represented by limi ted

availability of high-quality, platform-appropriate human
biospecimens

« Lay the foundation for tomorrow’s standard of care




National Cancer Institute
Best Practices for
Biospecimen Resources

June 2007

Prepared by:
Nalional Cancer Instilule
National Institutes of Health
.3, Deparment of Health and Human Services

Objectives

« Unify policies and procedures
for NCI-supported biospecimen
resources for cancer research

* Provide a baseline for
operating standards on which
to build as the state of the
science evolves

http://biospecimens.cancer.qov




The NCI Best Practices Overview

The NCI Best Practices include recommendations for:
« Commontechnical, operational and safety best pract ices
» Quality assurance and quality control programs
* Implementation of enabling informatics systems
» Establishing reporting mechanisms

* Providing administration and management structure

* Addressing ethical, legal, and policy issues: infor med consent; access;
privacy protection; custodianship; intellectual pro perty

» Definitions of key terms
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B.3.  Quality Assurance/Quality Control
Formalized QA/QC policies are developed by biospecimen resources to minimize errors that
could adversely affect scientific results. QA/QC policies are customized for the intended and
potential uses of biospecimens in a given biospecimen resource.
B.3.1. Quality Management System
Each biospecimen resource either establishes a written quality management system R
(QMS) or adheres to one published by the organization with which the biospecimen
resource 1s associated. The QMS describes the biospecimen resource’s QA/QC programs
and approaches for ensuring that program requirements are met (ISBER 2005).
Procedures for conducting audits in the following areas also are described in the QMS:
e Equipment maintenance and repair
e Tramning records and staff adherence to training schedules
« Data management
» Recordkeeping
o Adherence to SOPs
B.3.2. Standard Operating Procedures Manual
Each biospecimen resource develops an SOPs manual that states policies and describes
all procedures in detail.
B.3.2.1. Contents. Specifically, the SOPs manual includes at least the following
information:
e Biospecimen handling policies and procedures. including supplies.
methods, and equipment used
e Laboratory procedures for tests performed in-house
e Laboratory procedures for processing biospecimens. including any division
of a biospecimen into aliquots
e Policies and procedures for shipping and receiving biospecimens, including |
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e Procedures for removal of biospecimens from the biospecimen resource
National Cancer Institute Best Practices for Biospecimen Resources
9

R A

Rincafatus

e Policies for the disposition of biospecimens
e Information on points of contact and designated backup personnel.
including names and emergency contact numbers

Implementation. The biospecimen resource director and/or the individual
responsible for the QA/QC program reviews and approves all SOPs and
associated process validation studies prior to implementation. Upon
implementation, all SOPs are followed as written.

Modlifications. Each biospecimen resource has a document control program and
policies for governing, modifying, or revising SOPs. All SOPs are reviewed at
least every 2 years and whenever significant changes in practices. procedures,
technology, law, or regulation necessitate an update.

Staff access and review. Current copies of the SOPs manual are stored in
designated locations and available to the staff at all times. The staff reviews
new and revised policies and procedures prior to implementation. Staff review
and any associated training are documented.




Developing and implementing

state-of-the-science, data-driven___ processes that insure

the molecular integrity and clinical relevance
of human biospecimens

used in cancer research and clinical medicine

The future of biobanking built on biospecimen science.................
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Variables for Study

Pre-acquisition variables:

Antibiotics

Other drugs

Type of anesthesia

Duration of anesthesia
Arterial clamp time

Blood pressure variations
Intra-op blood loss

Intra-op blood administration
Intra-op fluid administration
Pre-existing medical conditions
Patient gender

Post-acquisition variables:

Time at room temperature
Temperature of room

Type of fixative

Time in fixative

Rate of freezing

Size of aliquots

Type of collection container
Biomolecule extraction method
Storage temperature
Storage duration

Storage in vacuum




The Biospecimen Research Network (BRN)
Supporting Collaborative Research

OBBR s

e Making accessible what we already know:

e The Biospecimen Research Database: A web tool to make existing
and emerging biospecimen research data more accessible

e OBBR symposium, March 2009: “"Advancing Cancer Research
through Biospecimen Science”

e Generating new research data on what we don’t yet know:

e New Extramural Programs — RFP and BAA (broad agency
announcement)

e IMAT Program - Innovative technologic solutions for biospecimens
(RFA)

e OBBR Intramural Biospecimen Research Laboratory to support
NCI strategic initiatives (The Cancer Genome Atlas; Clinical
Proteomics Program)
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The Biospecimen Research Network:
Mission and Goals

e BRN seeks to significantly improve the quality of NCI-
funded research on human biospecimens through the
development of evidence-based standards for
theircollection processing, storage, and analysis.
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e I n I n g e C rl I Ca s T © almost all biospecimens consist of living cells or suspensions of kiomolecules that are

the products of living cells, These biological elements are active and reactive and may
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Biospecimen Research Database

Netwark Events

Returning
acnuired through major surgical procedures and autopsies as well as for specimens
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biomedical researchers who will plan, execute, analyze, and publish prospective
studies related to the effects of environmental and istrogenic {interventional)
variables on specific biomalecule profiles in human biospecimens, The goal of this
group, the Biospedmen Research Metwaork (BRM), is to significantly improve the quality
of NCISfunded research on human biospecimens through the development of
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An ordered approach to filling the knowledge gaps:

Request for Proposals

Studies to assess effects of pre-analytical variables in human
specimens on genomic, epigenomic, and proteomic analyses

Model of variable-controlled and/or variable-annotated biospecimen
acquisition and invariable molecular analysis

Trans-disciplinary and highly collaborative design

« Addresses the many operational factors that influence specimen
variation
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Expected Program Outcomes

v Published data on the effects pre- and post-acquisition variables on
downstream molecular analysis

v Raised awareness of the importance of biospecimen research

v Increased attention to specimen QA/QC issues by manufacturers of
consumables, reagents, and robotics

v" College of American Pathologists guidelines based on new data with
Implementation in the clinical arena

v Implementation of data-driven standards for specimen handling in new
venues: Inclusion of biospecimen handling parameters in clinical trials
and in research, development, and regulation of cancer biomarkers

v' GREATER REPRODUCIBILITY OF RESEARCH AND CLINICAL RE SULTS




In addition to high-quality specimens: SR
Complexity of 21st century biospecimen banks requires OBBR 2%
advanced informatics systems

Peripheral
> Bliood

Leukocytes

—>

— = Serum (Time 0)
— & Serum (Time Day 30}

Frozen Primary %
Tumor %

Study
Participant

L —» Lymph Modes

“
N

L » Tumor Paraffin |:';>
Block

P f
Lot

O

FETO NG

ol SNP

ﬂ‘!_ Genotyping

e

Serum
Proteomics

e

-

Gene
Expression
Microarray

(fnvestigator A)

Integrated

Specimen <

Biomarker
Data

Tissue
Proteomics
(Investigator B)

Clinical
Outcomes
Data

Methylation
Analysis
(Investigator C)

iy Immuno-
. histechemistry
o (investigator D)

Specimen
Annotation

Biemarker
Validation )

Compliments: Wash University/Siteman Cancer Center




-
- ; - ==

- - - - . o .
s e Y R i e, s e e Ve Ba s ha o L N TR R

Standard and 2-D bar coding S
for increased tracking efficiency and accuracy OBBR &=

1

barcode

e Standard bar code

e Data Matrix code

Importance of specimen tracking




Major Informatics Issues OBBR

e Multitude of information systems
e No common data model

e No common data formats

e Few common vocabularies

e No infrastructure for data sharing




/2 Welcome to the caBIG™ Community Website — - Microsoft Internet Explorer o =0

Fle Edit Miew Favorites Tools  Help | l'l'k
@Back - J - |ﬂ @ h:'j | ,.ﬂ] Search \:-j:". Favriites @| l" ,.; | - _$| ﬁ ‘3

Address I.@:i https:fcabig.nd. nib.gon j ‘ Lirks **
Google |G~ 6o + 0 E% v | 9% Bockmarksw &5 459 blacked ‘ P check » §autolink » | autorill e Sendtow 4 () settings=

i National Cancer Institute L5, National Institutes of Health | www.cancer.gov

™
c a B IG Cancer Biomedical
k. Informatics Grid ™

I Welcome to the caBIG™ Community Website! caBIG™ Spotlight

Hoewe |t Works Biomedical Infomatics

Without Borders
Presentations now

The Mational Cancer Institute is launching a 21st century information intiative that will transform the way we

GaBIG™ Primer da cancer research, We are creating a network that will freely connect the entire cancer cammunity, In daing

caBlE™ FAGS so, we are leveraging valuable resources and saving precious time toward new discoveries. available from the joint
Fipes — ¢ - s ; s MCRI-NCI conference,
Participating Crganizations Wew wisitors are encouraged to visit About caBIG™. If you are already familiar with caBIG™ but looking for a Learn Mare
Program Milestones synopsis of recent activities by the workspaces and 5IGs ook at What's BIG This Week and the maonthly
The caBIG™ Pilat Phase newsletter cablG™ Links. caBIG™ Enterprise
Report: 2003 - 2007 Support Network
kKrnowledge Center
AR e Sites Launched,
Get Started Products f_ '-' Si:ml"l.::zﬂs: HiLL Learn More
About caBIG™ Tools, What's BIG This _
- Infrastructure, Weel caBIG™ W.II'IS BiofT Workd
caBIG™ FADs Data Resources E:ja_stt Prlagthlc:ps Q
Events & itors nice -
How It Works Compatibility calendar Awviard
i e S Guidelines & Lwvarded by Bio-It
_caBIE"‘ Esser_ltl_als Certification caBIG™ Links wWiorld
5elf-Paced Training (rewsletter) ' -
Program Data Standards Learn More [

Materials for Speakers

Getting Connected

Policies, Guidelines
with caBIG™

& Whitepapers Workspaces

) & SIGS

Glossary caGrid (the "grd™)
10-03-20082
What's BIG This Week -
10/03/08

CIlnlcaI'TrlaIs Mansgement

10-02-2002

Systems The content of this website is intended for caBIG™ participants and others needing specific
information about caBIG aclivities and products. General audiences are invited to fearn more about
the caBIG™ initiative by visiting hitp:f fcabig.cancer.gov. [

First Licensed caBIGE
Suppart Service
Providers Mow Svailable

Integrative Cancer Research

In Wivo Imaging

Tiszue Banks and Pathology 09-30-2008
Todls caBlEE Links
Mewsletter: Issue 14 LI




 Tools — - Microsoft Internet Explorer =l

Fle Edt ‘iew Favarktes Todls Help | i
Q- O ¥ [ (] Pwer oo @3- W - 3
Address I@ https:fcabig.nc. nib. govtoolstoolfolder_view j ‘ Links @
GDQSIB“G* j:Gn +@ B~ | 2 Bookmarksw &5 458 blocked ‘ o check = o pltolnk = | sutorl (e Serdtor 4 () settings=
d Definitions for headears Aresults returned ﬂ
Training Portal cancer Text Information Extraction System (caTIES)
Primary Workspace: TBPT Area of Focus: Biospecimens
. Maturity Level: Stable Release (ddoption in Progress) caGRID Enabled: Yes
Clinical Trials Mansgement Installation Level: In_termedlate_ - te_chmcal assistance may be required, Compatibility Level: Silver
‘Systems j : download may reguire supparing infrastructure or software
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Integrative Cancer Research The cancer Text Information Extraction System (caTIES): A locator to tissue resources via the exraction of coded information from free text surgical
In Yive Imaging pathology repors (SPR2), is using controlled terminalogies to populate caBlG-compliant data structures. Provides researchers with the ahility to query,
e = hrowse, and acguire annotated tissue data and physical material across a network.
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‘Tools

Architecture

‘ocabularies & Comman Data
Elsments
Primary Workspace: TBPT Area of Focus: Biospecimens
2 Maturity Level: Mature Product (Successfully Adopted) caGRID Enabled: Yes
Data Sharing & Intellectual Installation Level: Intermediate - technical assistance may be required, Compatibility Level: Silver
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DocLimentation & Trsining Product Description:

caTissue Core is caBIG's tissue hank repository tool for biospecimen inventory, tracking, and basic annotation. Version 1.2 2 of caTissue permits users
to track the collection, storage, quality assurance, and distribution of specimens as well as the derivation and aliquotting of new specimens from an
existing ones (e.q. for DMA analysis). It also-allows users to find and request specimens that may then be used in molecular, correlative studies.
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caTissue Suite

Primary Workspace: TBFT Area of Focus: Biospecimens
Maturity Level: Mature Product (Successfully Adopted) caGRID Enabled: Mo
Installation Level: Intermediate - technical azsistance may be reguired, Compatibility Level: Linder Review

download may reguire supporting infrastructure or software

Product Description:

caTissue Suite is caBlG's tissue hank repository toal for biospecimen inventory, tracking, and basic annotation. This tool permits users to track the
caollection, storage, quality assurance, and distribution of specimens as well as the derivation and aliguotting of new specimens from an existing ones
{e.q. for DMNA analysis). talso allows users 1o find and request specimens that may then be used in molecular, carrelative studies. Additional features
implemented in Suite are:

= Enhanced Callection Protacaol Definition

®_ Pre-define cnerimen nrorpscinn erhemes



Putting it all together: caHUB (Cancer HUman Biobank)
CONCEPT MAP

American College

Of Surgeons : Contributors
Commission National Cancer Database
On Cancer (NCDB)

Certifies quality of care :
‘ Rapid Autopsy Programs

* NCI-Funded Centers
- Academic Centers
- Community Ca Centers CaH U B
- SPOREs
*US Military Cancer Institute S pe nens

‘ NCI-Funded
— Translational
=—elly Research Initiatives

Specimens \\
Clinical Data FDA/ NIST/ CDC
Molecular Analysis Data

Partnership Opportunities » Advocacy Groups
« Biotech / Pharma / Diagnostics

Comprehensive
Data Bank

caBIG™

Pathology

Reference

Training
Center

Approval

End-Users

I caHUB: UNIQUE ¢ HIGH QUALITY SPECIMENS ¢ HIGH QUALITY DATA ¢ FROM PTS WHO RECEIVED HIGH QUALITY CARE I




caHUB — FUNCTIONAL AREAS

Oversight and Governance

Communication and

Outreach
ePartnerships
Management
*Education and Outreach
*Tissue Source Sites
Relations Management
*End User Relations
Management

Administration
eFinance - Funding Model (Public-Private)
*Personnel

Services/Tools
*Best Practices
*Biospecimen Science

Training / Fellowships
*Biospecimen Resource
Evaluation Tools
*Specimen Locator Tool
*Biospecimen Research
Database (BRD)

*Technical and Administrative Operations

*Quality Management
*Policies and Procedures
*Reporting

Informatics / Data Repository
*IT Infrastructure and caBIG
*Networked integration
«Common data elements

Ethical / Legal /
Policy
*Federal, State, local
Regulations
*DHHS policies
*NIH / NCI policies
eIssues: Intellectual
Property, Material
Transfer, Human
Subjects Protection/
Privacy

«Data flavors: clinical, handling, molecular

Pathology Reference Center
» Samplereceiving / quality control
» Sample accessioning — case file / labeling/ inventory
» Sample profiling / processing
» Diagnostic confirmation
» Comprehensive pathology review and reporting
» Sample annotation (data to data repository)
« Sample storage and end user distribution
» SOP development

R&D
*Evidence-based Best
Practices and Quality
metrics (BRN)
eTechnology development/
validation (IMAT)
eTechnology implementation
for process improvement
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