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National Biospecimen Network Blueprint

Foreword

This report represents the collaborative efforts of scientists, clinicians, industry representatives,
and patient advocates who participated in the design of a National Biospecimen Network (NBN)
Blueprint with the ultimate purpose of accelerating scientific discovery in the battle against
cancer. The development of the NBN Blueprint was spearheaded by members of the National
Dialogue on Cancer (NDC), which, in addition to researchers, includes representation from the
National Cancer Institute (NCI), patient advocacy groups, and the pharmaceutical and medical
diagnostics industries. NDC is a nonprofit organization that brings together the principal leaders
of key organizations, institutions, and other constituencies from the public, private, and not-for-
profit sectors as coequal partners united to eliminate cancer as a major public health problem.
The NDC provides a unique platform for defining a common vision to combat cancer.

This document was written by Constella Health Sciences staff under contract to the NDC and
NCI, with substantial input provided by the NBN Design Team members, a group of experts
representing the NDC Tissue Access Working Group (TAWG). The Design Team was supported
by numerous ad hoc consultants, including representatives from the United Kingdom National
Cancer Tissue Resource, who have recently inaugurated a similar effort and whose strategic plan
provided insights that helped to accelerate the development process for the NBN Blueprint. The
deliberations were enhanced by site visits to biospecimen resource operations considered to
represent state-of-the-art facilities with optimal data access processes. The sponsoring agencies
and Constella Health Sciences staff gratefully acknowledge the contributions of these outside
experts who have volunteered countless hours reviewing earlier drafts and participating in
numerous consultative meetings that have been essential for the development of this Blueprint.

To further inform the Blueprint development process, a concurrent analysis of existing human
tissue resources was conducted by the RAND Corporation to identify a set of “best practices” for
the collection, processing, storage, annotation, and distribution of biospecimens in the
postgenomic era. Through site visits and interviews, the RAND team examined selected
repositories from government institutions, academic medical centers, and the private sector to
identify innovative strategies in terms of repository design, bioinformatics infrastructure, and
policies on informed consent and intellectual property and to determine aspects compatible with
the proposed NDC TAWG model. The results of these findings will be available in a separate
report that features options and recommendations relevant to the establishment of the NBN.

The NBN Blueprint also has been informed by the results of a voluntary NDC- and NCI-
sponsored questionnaire administered at the July 2003 American Association for Cancer
Research international conference. Results from this questionnaire provide one snapshot of the
composite “portrait” of potential NBN customers. Meeting participants responded to a series of
questions about their affiliations, their specific specimen and data requirements, and the value of
well-characterized biospecimens such as those proposed by the NBN.
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Based on these multiple information-gathering efforts, it appears that the time has come for a
centralized and accessible national repository of biospecimens focused specifically on supporting
genetic and proteomic research. If it is to be, such a resource will be realized only through the
concerted effort of individuals across the spectrum of cancer research, drug and diagnostic
development, and patient advocacy. This Blueprint is intended as the first step in an exciting and
bold endeavor to develop a large-scale national system of biospecimen and associated data
collection and dissemination. The system will support the application of genomic and proteomic
technologies for cancer research, to ultimately affect the way cancer and other diseases are
treated, thereby improving the quality of life for countless numbers of people.

This Blueprint presents a strategy intended to serve multiple constituents in the cancer research
enterprise, and it is being disseminated for broader public comment. It features six modules that
focus on various aspects of the NBN. The first two modules, “Why the National Biospecimen
Network?” and “Management of Ethical and Legal Issues,” articulate the rationale, requirements,
and ethical framework for developing a national biospecimen network. The following three
modules, “Biospecimen and Data Collection and Distribution,” “Bioinformatics and Data
Management,” and “Communications,” describe key operational aspects needed for system
implementation. Finally, the “Governance and Business Models” module outlines a
recommended management structure for the NBN to promote the participation of a broad range
of institutions and existing biospecimen resources. The Blueprint also includes a section entitled,
“National Biospecimen Network and Public Health,” which describes the potential value of
linking a national biospecimen resource to epidemiological investigations. It concludes with a
proposal for moving forward, in the form of a “Demonstration Project.”

This report and additional related information are available at the NDC Web site
(www.ndoc.org). The reader also is referred to the NCI Web site (www.nci.nih.gov).
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Executive Summary

Why the National Biospecimen Network?

Recent advances in the fields of genomics and proteomics are providing new ways to derive
more valuable data for cancer research from human biospecimens. Advances in informatics can
now support the compilation and analysis of genetic and clinical data on an unprecedented scale.
Applications of genomic and informatic technologies to interrogate biospecimens represent
unparalleled opportunities for the discovery and development of new cancer diagnostic,
therapeutic, and preventive agents. For scientists to take full advantage of the power of new
informatics tools to compare results across multiple investigations requires genetic and clinical
data to be available in a standardized format. In brief, to accelerate discovery for cancer research,
scientists need timely and equitable access to biospecimens that are annotated with clinical
information and collected specifically for genomic and proteomic studies, as well as a platform
for comparing analyses with the results of other researchers.

At the same time, the advanced technical capabilities that enable the linkage of genetic data with
clinical information have raised ethical, legal, and social concerns. Individual contributors of
biospecimens and data for clinical research must feel confident that the privacy of their medical
information will be honored by the research community.

The National Biospecimen Network (NBN) provides a key infrastructure to harness the potential
of new technologies for cancer research, while ensuring that the privacy interests of biospecimen
donors are preserved. It creates a comprehensive framework for sharing and comparing research
results through a robust, flexible, scalable, and secure bioinformatics system that supports the
collection, processing, storage, annotation, and distribution of biospecimens and data using
standard operating procedures based on best practices. This combination of characteristics is
vital to fully support emerging scientific opportunities to accelerate progress in prevention,
diagnosis, and treatment of cancer.

The NBN concept represents an innovative approach to provide biological materials and clinical
information to advance translational research. Although many existing tissue repositories in the
United States collect and store millions of specimens for many types of scientific investigations,
the contents of these repositories are frequently collected and stored under varying conditions,
making it difficult for scientists to compare or pool genomic and proteomic results from
biospecimens across institutions. Because many of these samples were initially collected for a
broad range of uses, the amount of clinical information associated with these biospecimens also
varies widely, and is rarely detailed or longitudinal. In addition, many of these biospecimens
may not have appropriate donor authorization for genetic studies. Finally, current access to
existing specimens is often uneven, further impeding scientific progress.

The heterogeneity among existing repositories poses a challenge to support genomic and
proteomic research, particularly concerning the ability to conduct and compare large numbers of
biospecimens to capitalize on genomic and proteomic technologies. The NBN model is designed
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to standardize resources to overcome these obstacles. However, it should also build on existing
resources to function efficiently and cost effectively.

With the recognition that a national tissue resource, although ambitious, is necessary to realize
the promise of genomics and proteomics for the prevention and cure of cancer and other
diseases, the National Dialogue on Cancer Tissue Access Working Group, in collaboration with
the National Cancer Institute, commissioned a Design and Engineering Blueprint for an NBN
(the “NBN Blueprint™), with the following goal:

“to establish a national, pre-competitive, regulatory compliant and genetic-
privacy protected, standardized, inclusive, highest quality network of biological
sample(s) banks; supported by and developed via novel financial and other
partnerships with cancer survivors and advocates, the private sector and non-
profit organizations as appropriate; that is shared, readily accessible, and
searchable using state-of-the-art informatics systems (e.g., amenable to
molecular profiling capability).”

The Design Team outlined essential requirements of the NBN and made specific
recommendations. Taken together, these requirements and recommendations provide a
framework for realizing the vision of the NBN to be the first nationwide, standardized
biospecimen resource designed to facilitate genomic and proteomic research. They are
summarized below.

Management of Ethical and Legal Considerations

The relationship between the patient and the NBN is critical, since the patient is the potential
donor of specimens and, as such, is the mainstay of the NBN. The NBN should promote a
conceptual “chain of trust,” with links in the chain that begin with the patient and include the
institutional review boards, those responsible for the collection and storage of tissues and data,
and researchers who use the resource. Each link will be entrusted with the responsibility to
ensure privacy, safety, and compliance not only with applicable rules and regulations, but also
with the wishes of donors. The strength of the entire chain is the assurance that the NBN can
give to potential donors that responsible use will be made of their biospecimens and associated
data.

The NBN informed consent process must ensure that potential participants understand how their
specimens may be used, and should use tiered consent procedures that provide individuals with
options for levels of participation. In general, donors will not be apprised of specific research
results derived from their particular specimens, but information about general scientific
discoveries made through the use of biospecimens will be publicly available.

Specimen allocation should be equitable and ensure appropriate use by qualified researchers. The
NBN should create a system whereby the NBN has permission to use, and in turn gives
permission to use, all biospecimens and associated data. The NBN should avoid asserting any
reach-through rights to intellectual property developed through researcher use of tissues and
associated data, as attaching such rights may hinder access by certain users and slow research
progress.

Page viii Executive Summary



National Biospecimen Network Blueprint

Biospecimen and Data Collection and Distribution

An overriding principle for the NBN must be that biospecimens for banking (collected for
storage in and distribution by the repository) are obtained only after all patient diagnostic needs
have been met, and subject to appropriate bioethical structures and procedures to ensure patient
protection. The NBN would be distinguished from existing resources for tumor tissue and other
specimens by highly standardized procedures for collection, processing, storage, annotation, and
distribution. The NBN would be developed to provide biospecimens and clinical information in
compliance with Federal, state, and local regulations.

The NBN should have a comprehensive representation of a broad diversity of disease and human
populations. Biospecimen donors should therefore reflect the broad range of ethnicities,
socioeconomic groups, and other demographic subgroups in the United States. The NBN should
pursue the selection of collection sites that will increase the genetic and geographic diversity of
its biospecimens.

In particular, the Design Team made the following key recommendations:

Recommendation 1. The NBN should be organized as (a) a decentralized network of
collection facilities with regional storage, possibly of nonprofit, tissue-repository
organizations located near academic medical centers and community-based hospitals that
serve large and diverse patient populations, and (b) as a virtual data repository networked
across the nation.

Incentives tailored to each kind of source should be developed to encourage many entities to
participate. For example, community hospitals, which could conceivably provide the largest
volume of specimens for the NBN, would need incentives and assistance to develop the
experience, infrastructure, and understanding of research necessary to establish viable collection
centers.

Recommendation 2. Specimens from all cancer types should be collected (with matched
normal specimens, whenever possible), but the NBN should be structured to provide the
quantity and diversity of biospecimens required to meet researcher needs.

The repository should consist of high-quality biospecimens appropriate for genomic and
proteomic studies, and the type of biospecimens stored in the repository should be determined by
an ongoing review of researcher needs.

Best practices should be incorporated and/or developed for every aspect of biospecimen and data
collection, processing, storage, and distribution in the operation of the tissue repository, and
should be consistently applied through the use of standard operating procedures that would be
monitored. Biospecimens and data should be collected from sources meeting NBN criteria, while
applying standardized clinical annotation. A minimal dataset would be established for each
specimen, with collection of additional longitudinal data for a high percentage of specimens, and
provision of genomic- and proteomic-based data. The annotation of clinical and pathological
data about the biospecimens would be quality controlled and standardized across collection sites.
It is recognized that the costs for these associated data are likely to be substantial, and success in
obtaining these data will require innovative solutions.
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In the NBN, distribution of specimens would be guided by a Biospecimen Utilization Review
Committee using a peer review process that would evaluate researchers’ needs against competing
demands for specimens.

Recommendation 3. It should be expected that validated, investigator-derived data using
NBN resources be submitted to the NBN and linked back to original NBN tissue samples.

An expanded dataset, created by the return of this experimental data to the NBN, could be made
available to all investigators. It is recognized that this function will take substantial time and
effort to establish, and the NBN will have to create incentives to encourage researchers in the
public and private sectors to submit research data.

Bioinformatics and Data Management

The NBN should support open research access for the scientific community and enable searches
of the databases via the Internet. To support the enhanced research capabilities of the NBN,
bioinformatics platforms should incorporate computational analysis tools. At the same time, it
should protect privacy and confidentiality of biospecimen donors. The NBN informatics strategy
should include, whenever possible, existing vocabularies and common data elements. The
architecture should have the ability to scale as the volume of data increases, and to adapt as new
datasets emerge. To the extent possible, the NBN data architecture would build upon best
practices from existing repositories and other genomic-based research resources. Development
and implementation will start with a centralized database, and then move to a more
decentralized, yet interconnected model as the system matures, capabilities are strengthened, and
requirements clarified.

Recommendation 4. While recommendations about the general architecture and common
data elements require broad input, to maximize efficiency, a central architect should be
designated to build and manage the bioinformatics infrastructure.

It is proposed that this central architect have authority over project personnel, budget, design,
and system architecture, and be accountable to the governing principles of the NBN. Critical
benchmarks of success for the NBN data system include ease of data entry and retrieval, highly
responsive user support, and commitment to NBN Quality Assurance (see also Governance and
Business Models, below).

Recommendation 5. The NBN bioinformatics system should be standards based (e.g.,
Systemized Nomenclature of Medicine, Health Level Seven, or Minimum Information
About a Microarray Experiment for Data; Internet for communications) to enable data
and information exchange among system components and the researchers who use them.

In designing the bioinformatics system, a standards-based approach will allow flexibility to
employ individualized approaches, while reducing the difficulty involved in developing a
comprehensive system that links diverse components of the NBN. The NBN should not impose
specific requirements for databases or hardware systems by the operational units.

Communications

The NBN must have the support of its constituents—patients/potential donors, researchers,
clinicians, academic institutions, hospitals, and commercial interests. This support will require a
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well-developed, comprehensive communications plan initiated at the earliest stage of the NBN
project and sustained from development through implementation. Through an extensive program
of education and training, outreach, and public relations, the NBN must publicize its purpose,
availability, and accomplishments. The information campaign will help to manage expectations
and provide information about NBN policies that will encourage widespread confidence and trust
in the new system.

Recommendation 6. Effective communications among stakeholders should be considered a
high priority for the NBN.

Communications planning should begin as early as possible and should be monitored at the
operations level (see also Governance and Business Models, below). Communications should be
broad and comprehensive to meet a variety of communications needs. It should be directed
toward diverse stakeholders, and should be structured to ensure consistency of the NBN message
throughout the planning, development, and implementation of the NBN program.

Recommendation 7. The NBN should employ an evidence-based model in planning NBN
communications.

Under this model, planners identify the various audiences and determine their particular needs.
Based on that information, the planners design a strategy to tailor messages to each specific
audience, using appropriate media and effective channels of delivery. The conduct of a broader
survey of the potential user population should be a priority to ascertain a more detailed and
accurate picture about potential research usage trends, need for additional services, cost
sensitivities for tissues and data, and advanced analysis services.

Recommendation 8. The NBN should design a communications strategy that clarifies the
NBN’s role, sets realistic expectations among its different constituencies, and encourages
participation by patients, clinicians, and researchers.

This communication strategy should develop ways to encourage participation by donors,
particularly from underrepresented groups, and to ensure long-term commitment by all groups
for the collection of high-quality longitudinal data. The NBN should develop model methods for
obtaining informed consent from patients, and model materials (including forms) explaining the
consent process. The NBN must also place a strong emphasis on encouraging clinicians to
participate in the system, and on encouraging researchers to use the resource as much as
possible.

Governance and Business Models

The NBN governance and business models must include strategies that permit the NBN to
rapidly establish a firm foundation and facilitate its growth into a self-sustaining organization.
The NBN structure must be highly flexible and capable of expansion as the science progresses.
The management strategies must be sufficiently defined to attain the organization’s goals, yet
flexible to meet the likely evolution of research opportunities and needs.

The Design Team recognized that a sound business plan is needed to effectively operationalize
the NBN and partnerships with existing institutions.
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Recommendation 9. The NBN Operations Center should be a not-for-profit organization.

The Design Team suggested that a non-for-profit organization provide stewardship of the NBN
because it will collect detailed clinical and genetic information about biospecimen donors. In
addition to enhancing credibility and maximizing public trust, a not-for-profit model would
allow substantial flexibility in accepting funds from public and private sources. The Foundation
for the NIH, or another not-for-profit organization, could serve as an incubator for the NBN until
the resource could become self-sustaining.

Recommendation 10. The NBN governance should be organized at three levels, to include a
Board of Governors, the NBN Operations Center, and its business units. The proposed
business units would include the following: Research Administration and Support,
Specimen and Data Acquisition, Storage and Distribution/Basic Analysis, Advanced
Analysis, Bioinformatics and Data Management, and Patient Relations.

Quality Assurance, Bioinformatics and Data Management, and Communications are core efforts
that would be prominent at the NBN operations level. Bioinformatics and Data Management and
Communications will also be represented in the business units. Business unit work (their own
governance structures permitting) can be carried out by any private or public entity—including
existing businesses or research consortia—through a competitive process.

Access to biospecimens should be administered by a neutral, streamlined, peer review system
facilitated by a Biospecimen Utilization Review Committee that provides timely review of
requests and distribution of samples with minimal administrative burden. Data and samples
should be distributed in a clearly articulated and equitable fashion based primarily upon the
quality of the proposed research. The Biospecimen Utilization Review Committee would
represent a component of the Research Administration and Support Business Unit, but would be
monitored at the Operations Center level as part of the quality assurance process.

Demonstration Project

The Design Team recommended initiating the NBN as a demonstration project to test key
aspects of the system. A 3-year demonstration project would provide sufficient time to enable the
stakeholders to establish and assess the needs of researchers; create an ethical and legal
framework; collect, analyze, and distribute biospecimens; and manage the information to suit the
needs of the research community.
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1.

Why the National Biospecimen Network?

This module presents the rationale for the National Biospecimen Network (NBN) system,
describes how it is expected to differ from extant tissue resources, and identifies the resource
requirements and challenges associated with the development of an NBN that will be of
maximum utility to researchers. This module focuses primarily on researcher needs, and seeks to
provide detailed requirements for key components of the NBN. Recommendations for
implementation are discussed in subsequent modules.

11 Background

Participants in the groundbreaking National Dialogue on Cancer (NDC) Research Team Forum I
held in March 2002 identified access to appropriately collected and annotated tissue as a critical
need for fully capitalizing on new genomic and proteomic technologies to accelerate progress
against cancer.' The group identified the lack of such access as one of the major barriers to
realizing the promise of developing targeted cancer diagnostics, preventives, and therapies. The
opinions expressed at the Forum I meeting echoed previous public comments of prominent
researchers, and the conclusions of several advisory committee reports to the NCI in a variety of
cancer research areas, including brain tumor, leukemia, lymphoma, myeloma, lung cancer, and
gynecologic cancers.

Several recent examples illustrate how access to relatively large numbers of tissue samples has
played a pivotal role in oncology drug development, and these examples underscore the likely
benefits from implementing a standardized system by which researchers and clinicians may gain
access to biospecimens and associated data. The development of trastuzumab (Herceptin®) is a
success story that demonstrates the potential of biomarkers in the rational design and
development of cancer drugs that could not have been realized without access to tissue samples.
The clinical benefits of trastuzumab would almost certainly have been insufficient for FDA
approval if the agent had been tested in unselected patient populations (Appendix A). The
Gleevec” story demonstrates how alternative uses for a drug can be discovered through
investigations conducted with tissue samples. Gleevec® originally was developed for the
treatment of chronic myeloid leukemia. However, screening of tissue samples for c-kit activation
identified gastrointestinal stromal tumor patients as potential clinical benefactors (see Appendix
B). Finally, as researchers unravel links between molecular pathways and specific cancers and
treatments, thereby discovering yet untold uses for many existing therapies, standardization of
tissue collection and analysis will become increasingly important for linking various independent
observations. Tissue samples played a pivotal role in the development of laser capture

' For more information about the NDC, see: www.ndoc.org/issue_teams_c_research.html

* See the Report of the Brain Tumor Progress Review Group (2000), p. 26; the Report of the Leukemia, Lymphoma,
and Myeloma Progress Review Group (2001), pp. 47-48; the Report of the Lung Cancer Progress Review Group
(2001), pp. 10, 32-33; and the Report of the Gynecologic Cancers Progress Review Group (2001), pp. 4-5.
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microdissection, a breakthrough technique that facilitates the precise, reproducible, and accurate
transfer of tissues for analysis (see Appendix C).

In response to the challenge articulated by the NDC Research Team—a self-selected group of
individuals involved in cancer research, drug development, delivery, and commercialization, as
well as representatives from patient advocacy organizations—met in Washington, D.C. on
August 26-27, 2002, on January 7, 2003, and again as part of the NDC Forum II meeting on
March 5-7, 2003, to further investigate the barriers involved in tissue access and to explore
possible avenues for improvement. This group, the NDC Tissue Access Working Group
(TAWG), sought to design an approach that could meet the Nation’s research needs for
biological specimens, and to present options for moving forward. It was at the Forum Il meeting
that Cathy Ratcliffe from the National Translational Cancer Research Network (NTRAC)
presented the United Kingdom (UK) experience with the development of their National Cancer
Tissue Resource (NCTR), and TAWG members were provided a copy of the NCTR strategic
plan.’ The UK experience effectively accelerated the United States. Blueprint development
process by several months.

During their deliberations, the NDC TAWG members reinforced the conclusion that the
development of a national tissue resource, although ambitious, is necessary to realize the promise
of genomics and proteomics for the prevention and cure of cancer and other diseases.
Unparalleled advances in dissecting the genetic changes and molecular mechanisms that
ultimately produce cancer have provided, for the first time, compelling reasons to pursue target-
specific interventions. It is now well-recognized that there is a high degree of disease
heterogeneity, that sample characteristics and preparation will impact results, and that large
samples are required for robust design and rigorous conclusions. To reflect this understanding,
the NDC TAWG defined its goal as:

“to establish a national, pre-competitive, regulatory compliant and genetic-
privacy protected, standardized, inclusive, highest quality network of biological
sample(s) banks; supported by and developed via novel financial and other
partnerships with cancer survivors and advocates, the private sector and non-
profit organizations as appropriate; that is shared, readily accessible, and
searchable using state-of-the-art informatics systems (e.g., amenable to
molecular profiling capability). »

Building on the ideas and vision shaped by the NDC TAWG, an effort was initiated to create a
Design and Engineering Blueprint for an NBN (the “NBN Blueprint”), a biospecimen resource
envisioned for optimizing and accelerating the development of new interventions for cancer. The
major goals of the NBN Design Team were to articulate the unmet needs that the NBN seeks to
address, to clarify the NBN customer base, including the role of patients and advocates as well as
commercial interests, and to describe the desired processes that the NBN would engage in to
meet its goals. The Design Team met in Bethesda, MD on May 28, 2003, to achieve a collective

3 Knox K. and Ratcliffe C. (2002). 4 Strategic Framework for Establishing a National Cancer Tissue Resource for
Cancer Biology and Treatment Development. UK: National Translational Cancer Research Network Coordinating
Centre (September).

* TAWG Meeting Summary, August 26-27, 2003, p. 4. http://www.ndoc.org/TASummMtgSumAB.pdf
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understanding of the purpose of the NBN Blueprint document and the process for its
development, to agree on the objectives, key questions, issues, concerns, and types of
recommendations to be addressed in each module, and to agree on a general framework for
completing the NBN Blueprint. The May 28 meeting also gave participants an opportunity to
discuss the challenges (including institutional and other barriers) as well as opportunities to
integrate with and adopt best practices from existing systems in the United States and from the
UK’s NCTR model.

The NBN Design Team’s deliberations were enhanced by site visits in May 2003 to tissue
resource operations considered to provide state-of-the-art facilities with optimal data access
processes as well as an intense period of conference calls during the months of June-August
involving the Design Team members and advisors for each particular module topic. The NBN
Design Team also benefited from the RAND evaluation of selected existing tissue resources: an
exercise that included description of the types of tissue users and distribution practices, and
queries to ongoing tissue resource managers of any unmet needs or quality control (QC) issues
(see Appendix D for interview instrument). A questionnaire was administered at the American
Association for Cancer Research meeting in Washington, D.C. in July 2003 that collected
information from meeting participants about their anticipated uses for and reactions to the
development of the NBN, as well as their willingness to pay (see Appendix E). This information
also assisted the Design Team in their deliberations.

On July 28-29, 2003, the NBN Design Team and invited experts convened to discuss
overarching issues, integration of the modules, and final recommendations that should appear in
the Blueprint. (See Appendix F for the list of participants to the July 28-29 NBN Blueprint
meeting.) Earlier versions of this Blueprint have undergone extensive review by outside experts
selected by Constella Health Sciences in consultation with the sponsors, to help ensure the
accuracy and relevancy of information provided in this report and to capture the broadest
representation possible from diverse viewpoints.

The Design Team identified five primary areas where the NBN could bring value to researchers:
(1) Standardized collection of large numbers of fresh/frozen cancer specimens; (2) Accurate,
highly standardized clinical annotation and associated data; (3) Prompt and equitable specimen
accessibility; (4) Informatics platforms to facilitate sharing of data and results; and (5) Protection
of patient privacy. Items one and two specifically address the variation in collection procedures
and annotation that currently inhibits uniform comparisons among tissue collections, and items
three and four address the frustration expressed by many researchers and advocacy groups about
the lack of biospecimen resource sharing.’

Additionally, the Design Team envisioned the NBN as serving a number of well-defined niches
for researchers. Full implementation of the NBN might well see centralized, advanced analyses
of a subset of specimens, as well as the collection of standardized longitudinal data for a high
percentage of specimens. Not all researchers will have the same needs; thus, some subsets of
samples will be accompanied by more extensive longitudinal data, while other subsets will have

> Zitner A. (2003). Whose DNA is it, anyway? Many people, hoping for medical advances, give genetic material.
But some researchers’ refusal to share samples has donors up in arms. Los Angeles Times (July 18).
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undergone one or more types of advanced analyses; combinations of these subsets also will exist.
However, all specimens should be characterized by the major areas of value outlined above.

1.2 Purpose of the National Biospecimen Network

The NBN is envisioned to be the first national, standardized tissue resource in the United States
designed to facilitate genomic and proteomic research, with open access to cancer researchers
across the country. Although several countries—including the UK®, Iceland,” and Japan®*—are
investing in nationally coordinated specimen collection, banking, and dissemination systems
specifically designed to support genomic and proteomic research, no effort has been attempted
on a comparable scale in the United States.

The NBN can facilitate a range of scientific activities that could lead to new genomic- and
proteomic-based interventions for cancer, including target identification and validation, the
development of new biomarkers and diagnostics, and pharmacogenomic analyses. Recent
breakthroughs in the biomedical sciences have produced a wealth of new knowledge about the
diagnosis, treatment, and prevention of cancer. Biospecimens, which historically have been a key
element of cancer research,” have now assumed a central position in the application of genomic
technologies to new interventions for cancer. As researchers unravel the roles of particular

% The UK National Cancer Tissue Resource, launched by the National Cancer Research Institute, will receive
approximately $8 million over 5 years from three primary sources: The Department of Health; the charity, Cancer
Research UK; and the Medical Research Council (Spinney L. [2003]. UK launches tumor bank to match maligned
Biobank. Nature Medicine, Vol. 9, No. 5 [May]: 491.). Another tissue specimen collection effort, the European
Human Frozen Tissue Bank (TuBaFrost), seeks to provide high-quality frozen tumor tissue accompanied by a solid
diagnosis. The system will have a centralized database containing representative histologic images and code-linked
patient data. The information will be accessible in a restricted public domain but freely available to eligible
European researchers (See: www.tubafrost.org). The UK is supporting a genetic database to help study gene-
environment interaction in common diseases. UK Biobank plans to start recruitment in 2004 of up to half a million
participants between the ages of 45 and 69 who will be asked to contribute a blood sample, lifestyle details, and
medical histories to create a national database of unprecedented size to study genes, environment, and health. The
Wellcome Trust, the Medical Research Council, and the Department of Health have committed an initial $73 million
over 10 years for the UK Biobank project (Medical Research Council. [2002]. The UK Biobank study gets funding
go-ahead. January — June 2002 news archive. www.mrc.ac.uk/txt/index/public-interest/ public-news-4/public-
news_archive/public-news_archive 1 2002/public-biobank _uk.htm). Biobank Japan was launched in 2003, with the
explicit goal of moving earlier investments in pharmacogenomics research closer to clinical applications.

” The Icelandic Health Sector Database cost between $135 million and $250 million to build. Under the 1998 law
establishing the health record database, DeCode (the exclusive licensee) does not need individual consent for use of
private medical data, but the database must meet security and privacy standards set by the government’s Data
Protection Commission. DeCode has collected disease data and DNA samples, with full consent, from 80,000
Icelanders—or close to one-third of the population (McCaffrey P. [2003]. Iceland’s database tussle. Bio-IT World
[April 1] or: www.bio-itworld.com/news/040103_report2255.html).

® Biobank Japan aims to create a large-scale DNA repository, with blood samples from some 300,000 individuals,
which will be linked to a database containing clinical information. Although it appears that many of the details
remain to be worked out, the Japanese government has committed about $180 million over a 5-year period (Triendl
R. [2003]. Japan launches controversial Biobank project. Nature Medicine, Vol. 9, No. 8 [August]: 982). See also:
Asian Technology Information Program (2003). ATIP03.042: The Biobank Japan Project, July 23.

? National Bioethics Advisory Commission (1999). Research Involving Human Biological Materials: Ethical Issues
and Policy Guidance, Volume I: Report and Recommendations of the National Bioethics Advisory Commission.
Rockville, MD (August): 19.
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biomarkers and cellular pathways in specific cancers, biospecimens will help link observations
from the laboratory to disease processes observed in the physiological setting.

As shown in Figure 1-1, the NBN is designed to provide a link between epidemiological
investigations that identify genetic and environmental risk factors and clinical trials that directly
test new interventions for cancer. Several existing efforts fall within the scope of the sectors
shown in Figure 1-1. For example, the UK Biobank, Biobank Japan, and DeCode Genetics in
Iceland support large-scale genetic epidemiology efforts, whereas the U.S. Cooperative
Oncology Groups collect many biospecimens in the context of clinical trials.'’ A recent initiative
to develop an NCTR in the UK shares several key elements with the NBN concept. As discussed
further in an accompanying report on “best practices,” ' several existing repositories include
individual aspects of the NBN vision; however, the NBN would uniquely integrate a specific
combination of features needed to translate basic genomic and proteomic research into clinical
discoveries for cancer patients in the United States.

Clinical Trials
(e.g., Cooperative
Groups)

Genetic Epidemiology
(e.g., UK Biobank;
Biobank Japan; DeCode
Genetics)

National
Bios pecimen Network
(e.g., UK NCTR;
aspects of existing U.S.
repositories)

Figure 1-1: The Relationship of the NBN to Other Biospecimen Collection
Initiatives

While the postgenomic era holds great promise for the use of biospecimens, it also is changing
the biospecimen needs of cancer researchers. It is estimated that more than 300 million
specimens representing more than 150 million cases currently are stored in the United States,
with over 20 million new specimens added each year.'? However, many of these samples are not
collected, stored, or annotated in a manner that is compatible with genomic analysis.
Furthermore, recent Federal regulations, such as the Health Insurance Portability and

' For an annotated guide to the Web sites of the NCI Cancer Cooperative Groups, which conduct trials around the
country and in Canada and Europe, see the Guide to Adult Cancer Cooperative Groups at:
www.nci.nih.gov/clinicaltrials/finding/cooperative-group-web-sites/page?2

! Eiseman E., Brower J., Olmsted S., Clancy N., and Bloom G. (2003). Case Studies of Existing Human Tissue
Repositories: “Best Practices” for a Biospecimen Resource for the Genomic and Proteomic Era. RAND Science
and Technology (August 28).

"2 Eiseman E. and Haga S.B. (1999). Handbook of Human Tissue Sources: A National Resource of Human Tissue
Samples. Santa Monica, CA: RAND.
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Accountability Act of 1996, have reconfigured privacy issues. Researchers often find themselves
navigating a complex maze of intellectual property rights, liabilities, and other sociological
barriers that currently impede the sharing of tissue samples for research and discourage clinical
investigations. As a consequence, current programs and practices collectively fall short of
meeting the research community’s most pressing needs in genomic and proteomic research.

1.2.1 Researcher Needs

Cancer researchers have called repeatedly for biospecimens to be collected using standardized
protocols, so that results can be reproducible and comparable. They seek greater research data
accessibility through an open, Web-based platform, while remaining committed to the
proposition that the collection and use of biospecimens and associated data must meet the highest
possible ethical standards for protecting the privacy and confidentiality of the donor. They also
recognize that the usefulness of biospecimens is maximized if accompanied by relevant
demographic, social history, clinical, pathology, and longitudinal data, as well as genomic and/or
proteomic data. A searchable, Web-based bioinformatics system therefore is seen as crucial for
facilitating scientific discovery. Many investigators also have expressed a desire for the services
that accompany tissue sample analysis, such as tissue microarrays and DNA or RNA assays. The
suggested approach for incorporating all of these features into an NBN is described in this
Blueprint report.

The potential sources for biospecimens are expected to be derived primarily from academic
medical centers and community hospitals. The potential users would be primarily scientists and
researchers at academic institutions, government agencies, and biotech and pharmaceutical
companies. The potential uses of biospecimens and associated data are many, including for the
following purposes:

e Target- and validation-discovery of molecular correlates

o Primarily using RNA or protein analysis methods (large and small scale)
e Genomic analysis

o Mutation screening

o Loss of heterozygosity and amplification studies

o Methylation studies

e Validation of diagnostic or therapeutic antibodies, or nucleic acid probes
e Pharmacogenomic analysis

These areas involve both major and minor cancer types, as well as specimens from primary and
metastatic cancer sites. Descriptions of how particular NBN constituencies might use
biospecimens are found in Appendix G. When determining which products to provide to its
users, NBN must address the tissue amounts required, the tissue quality required (e.g., ranging
from standard clinical quality to RNA grade to protein grade), the types and numbers of tissues
required (e.g., primary and metastatic sites), and the format of tissue (e.g., sections of tumors to
tissue microarrays) that would be most useful to researchers for each of the above purposes.
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1.2.1.1 Commercial Interests

Pharmaceutical companies comprise an important component of the customer base for the NBN.
Easier access to well-annotated cancer samples could help make oncology more attractive to
pharmaceutical companies and will enhance investment in developing anticancer therapies.
Advances in genomics are likely to continue to segment histologically defined cancers into
better-defined subsets, which may result in smaller market segments. However, these smaller but
genetically defined market segments may offer the possibility for better patient responses, and
ultimately may pose less risk to private sector investments if identified during the early stages of
the drug development process. Other commercial users would include a broad range of
companies developing predictive and diagnostic products directed at cancer and other diseases.
These include companies developing diagnostic/prognostic/therapeutic antibodies, as well as
companies testing new technologies. Commercial companies need access to well-defined clinical
samples in order to fully develop targeted agents and new technologies. The NBN will provide
access to biospecimens for these industry customers.

1.2.1.2 Academic Centers

Academic medical centers will be a principal source of the operational and technique-related
expertise for the NBN, as the vast majority of current research resources are located at academic
health centers. Academic researchers, by virtue of their numbers, will also constitute the primary
user base of the NBN."* Currently, many tissue access systems provide access to specimens and
data only for researchers within the institution in which specimens are collected.'* The NBN
seeks to broaden access and standardize procedures for obtaining specimens.

1.2.2 Existing Resources

While a number of biospecimen resources exist at selected government, academic, nonprofit and
for-profit institutions in the United States, there is no national, standardized, openly accessible
biospecimens repository and database that is available to researchers who are interested in
pursuing genomic or proteomic research. The NBN Blueprint will allow for the development of a
system that will increase access across the country to these important biospecimens and
associated data, while at the same time streamlining the collection and analysis of these samples
from existing resources. In fact, elements of current biospecimen resources will be incorporated
into the NBN through a “best practices” framework. The resource is intended to be shared openly
among researchers at public and private institutions throughout the country, without the
competitive or intellectual property constraints that are often barriers to resource sharing.

Although a large number of biospecimens exist in repositories today (there currently are
approximately 350 organizations), materials are in various states of usefulness and readiness. In
addition, no overarching standards exist, fresh/frozen tissue is not always readily available, and

1 See 3. Biospecimen and Data Collection and Distribution for a discussion about the different incentives needed in
order for academic and community hospitals to participate.

' Eiseman E., Brower J., Olmsted S., Clancy N., and Bloom G. (2003). Case Studies of Existing Human Tissue
Repositories: “Best Practices” for a Biospecimen Resource for the Genomic and Proteomic Era. RAND Science
and Technology (August 28).
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variations in specimen collection procedures and annotation across specimen collections are the
norm (see Table 1-1)."

Preliminary findings from the RAND study'® suggest that, while all studied repositories collect
paraffin-embedded samples, some repositories have a relatively small collection of fresh frozen
samples, and the clinical and longitudinal annotation is uneven. Although samples are used for
genomics and proteomics studies after distribution, most repositories do not proffer
genomics/proteomics data. The variability (or lack) of appropriate donor-informed consent and
sample tracking capabilities limits resource utility. Finally, repository design is integrally linked
to its original collection objectives, resulting in little cross-repository standardization.

Table 1-1: Summary of Current Limitations and the Ideal NBN Prototype

Limitations of Existing Systems

Ideal NBN Prototype

Wide variation in tissue collection,
processing, and storage techniques, and
difficulty obtaining sufficient samples for
large-scale genomic and proteomic studies
of rare cancers

Single, nationally coordinated network of
pathological and normal tissue collection,
employing standardized procedures for
storage and distribution, as well as collection
of associated clinical data

Nonuniform (or nonexistent) bioinformatics
systems that are incapable of remote
searching and data entry

Coordinated and centralized bioinformatics
system for all aspects of specimen and data
collection and dissemination

Restricted access to researchers outside
institution at which specimens are collected

Extensive, external specimen-sharing is
required of NBN collection centers on a
national scale

Reluctance to share exhaustible specimen
supply

Emphasis on collecting inexhaustible data
from specimens

Consent procedures that are variable and
may be insufficient for future
genomics/proteomics research

Standardized consent for all specimens
tailored to genomic and proteomic studies

As summarized in Table 1-1, the ideal NBN prototype is to have (1) a single, nationally
coordinated network of pathological and normal tissue collection, employing standardized
procedures for storage and distribution and collecting associated pathological, clinical,
demographic, social history, and longitudinal data and (2) a coordinated and centralized

' Eiseman E. and Haga S.B. (1999). Handbook of Human Tissue Sources: A National Resource of Human Tissue
Samples. Santa Monica, CA: RAND.

'® Eiseman E., Brower J., Olmsted S., Clancy N., and Bloom G. (2003). Case Studies of Existing Human Tissue
Repositories: “Best Practices” for a Biospecimen Resource for the Genomic and Proteomic Era. RAND Science
and Technology (August 28).
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bioinformatics system for all aspects of specimen and data collection and dissemination. The
NBN is envisioned to have extensive sharing of specimens by NBN collection centers on a
national scale, an emphasis on collecting inexhaustible data from specimens, and more or less
standardized consent of all specimens tailored to genomic and proteomic studies. Like the UK
NCTR, management of the databases and access to them would be monitored by an oversight
body, whose function will be to safeguard the interests of all participants. The resource will be
available to scientists and medical researchers, but there will be strict controls in place to protect
the confidentiality of participants.

The NBN does not anticipate supplanting the existing tissue collection resources in the United
States; rather, it seeks to fill a niche not served by current resources. Existing systems vary by
the nature and intent of their collection protocols, the extent of their data, and their consent
procedures. Some existing systems will align well with the goals of the NBN. Such systems may
have an interest in participating in the NBN, and their involvement and expertise will be
welcomed. Specialized Programs of Research Excellence (SPORE) grantees and Cooperative
Group programs, for example, offer many of the characteristics that the NBN desires, and may
have unmet needs that may be filled by alliances with the NBN. (See 3. Biospecimen and Data
Collection and Distribution and 6. Governance and Business Models for additional information
on this issue.)

Meaningful, broad molecular profiles of cancers can be developed optimally from tissues and
clinical data that are collected using rigorous, highly standardized procedures. Some existing
systems may not be candidates for genomics/proteomics research or future advanced technology
purposes, but they are valuable in their own right. For example, banks like the National Surgical
Adjuvant Breast and Bowel Project clinical trial bank are invaluable for their tight linkage
between detailed clinical information and tissues; however, most of the samples were collected
some time ago and are mostly fixed tissues embedded in paraffin. Similarly, the Armed Forces
Institute of Pathology offers great depth and expertise in pathology diagnosis from fixed tissues,
but it is not a state-of-the-art frozen tissue bank with validated clinical annotation, and never was
intended to be such. These existing systems will continue to serve their specific users’ needs.

1.3 NBN Requirements

Access to appropriately collected and annotated biospecimens is critical to accelerating progress
against cancer in the postgenomics/proteomics era. Paraffin-embedded tissue is adequate for the
clinical diagnosis of a specific cancer in an individual patient, and someday, with the advent of
new technologies, it also may be used for a wide range of genetic studies. However, many state-
of-the-art, molecular genetics-based technologies initially require fresh/frozen tissues, and
successful identification and credentialing of drug targets or confirmation of diagnostic markers
often depend on connecting tissue samples with a patient’s characteristics at initial presentation
and after appropriate followup. Additionally, what is developed as the optimum system today
may not be what is needed after 5 years. Therefore, any system must be forward thinking,
capable of expansion, and flexible, and it must anticipate potential technologies that are yet to be
developed. The NBN system must have the capacity to grow as the information base grows and
evolve as technologies advance.
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It is the goal of the NBN to provide researchers from industry, government, and academe with a
standardized, inclusive, high-quality network of biological samples that is shared, readily
accessible, and searchable, using state-of-the-art informatics systems. The NBN must understand
current and anticipated needs of all involved research communities, and it must provide a
product that researchers will both desire and use. Output must be broadly available and readily
accessible to users. Longitudinal clinical data must be periodically updated and should include
data points focusing on therapeutic modalities, response measures, and outcomes. The system
must incorporate high levels of QC, as the quality of the biospecimens and the accuracy of the
resulting data will determine how relevant and usable the samples and data are to researchers.

To meet researchers’ needs, the NBN must collect from patients with cancer sufficient numbers
of tissues, blood, serum, and plasma in a manner that maintains the architecture of the tissues and
the molecular integrity of DNA, RNA, and proteins in the biospecimens. The NBN should
collect and provide detailed clinical (including longitudinal) and eventually genomic data for
biospecimens, in addition to providing access to the biospecimens themselves. Efficient
distribution of biospecimens and data to researchers would require an equitable peer review
system for biospecimens and an integrated, searchable bioinformatics system for data. Long-term
preservation of data would also need to be addressed.'’

The Design Team identified the following, overarching requirements in order for the NBN to
meet researcher needs:

Biospecimen and Data Collection and Distribution

e Biospecimens for banking (collected for storage in and distribution by the NBN) should
be obtained only after all patient diagnostic needs have been met, and should be subject
to appropriate bioethical structures and procedures, to ensure patient protection.

e The repository should consist of high-quality biospecimens appropriate for genomic and
proteomic studies, and the type of biospecimens stored in the repository should be
determined by an ongoing review of researcher needs.

e Annotation data (clinical, pathological, demographic, and social history) should be
accurate, quality-controlled, and standardized across collection sites.

e The collection of longitudinal data should be strongly supported, and should include
relevant biomarker measurements, if available. It is recognized that the costs for these
data are likely to be high, and success will require innovative solutions.

e Genomic and/or proteomic testing may be performed on a subset of biospecimens by the
NBN. Both the testing and specific subsets should be responsive to the needs of the users
and flexible to changes in the research environment.

' Long-term preservation of data is a difficult challenge and one with which many sciences are struggling. An online
catalog of specimens and an archive of integrated biomedical research data are distinct systems that need to be
understood and built accordingly. Establishing long-term links and knowledge bases drives the need for establishing
“active” archives. The Earth Observation System, which has spent years addressing this in earth science, may be a
source for further insight on these issues (Personal communication, D. Crichton, August 23, 2003).
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The NBN should have a comprehensive representation of a broad diversity of disease and
human populations. Biospecimen donors therefore should include a broad range of
ethnicities, socioeconomic groups, and other demographic subgroups.

Bioinformatics and Data Management

The repository should support open research access and be searchable and mineable via the
Internet and incorporate computational analysis tools. The technology should be amenable
to sharing appropriate clinical and longitudinal data, and at the same time should protect
the donors’ privacy and confidentiality. The repository should be available to a broad
researcher base, and should associate clinical and experimental data with the specimens.

The database should support integration and expansion, by establishing strict standards
for data contributors and developing platforms that will expand and extend as the science
grows. It should address the different vocabularies and data collection structures inherent
among scientific communities (e.g., genomics, pathology) using common data elements.

The database should support the exchange of information; it should capture data
generated through use of the resource (both primary data and data interpretations), but
should share and restrict data according to specific rules established by the NBN.

Although likely to be challenging, it is important that validated, investigator-derived data
be returned to the NBN and linked back to original NBN tissue samples. An expanded
dataset, created by the return of this experimental data to the NBN, could then be made
available to all investigators.

The architecture should have the ability to “scale” as the volume of data increases, and it
should have the ability to “extend” as datasets and types of data change. The architecture
should provide interfaces that enable the construction of data mining and extraction tools,
providing a comprehensive computational and data analysis environment.

Communications

The conduct of a broader survey of the potential user population should be a priority, to
develop a more detailed and accurate picture of potential research usage trends, the need for
additional services, cost sensitivities for tissues and data, and advanced analysis services.

Data and nomenclature standards being created for many types of research results should
be incorporated into the NBN protocols.

Governance and Business Models

The system must be highly flexible and capable of expanding as the science progresses.

Development and standardization of collection, processing, storage, and distribution
procedures, as well as QC and quality assurance monitoring, should be of paramount
importance at all stages of the process, to allow for comparison of specimens from
various collection sites.

Data and samples should be distributed in a clearly articulated and equitable fashion,
based primarily on the quality of the proposed research. Access to biospecimens should
be controlled by a neutral, streamlined peer review system that is facilitated by a
Biospecimen Utilization Review Committee. The tissue access system must include
timely review of requests and distribution of samples, with minimal administrative
burden.

1. Why the National Biospecimen Network? Page 11
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Figure 1-2. An Overview of the National Biospecimen Network

In short, the NBN seeks to create a data and tissue repository that provides aggregated, mineable
information from a large number of biospecimens collected on a national basis. NBN specimens
and data are expected to be highly valued and accessible to cancer researchers in both the private
and public sectors. As depicted in Figure 1-2, researchers need tissue specimens and associated
data as the basis for scientific discovery. The process will begin with the patient, who is the
potential donor of this precious material. Voluntary health organizations can help by educating
the population about the benefits of tissue donation, so that the concept is not a foreign one at an
inopportune time (i.e., when a patient is diagnosed with a possibly fatal disease). After the
patient provides informed consent, pathologists and surgeons will be involved in collecting,
processing, and storing the specimen and providing associated data. The biospecimens and data
will enter the NBN network; the NBN then plays a role in distributing the samples and associated
data to researchers for use. Researchers will be invited and encouraged to return data derived
from the NBN sample back to the NBN, in order to build up the national resource. The
requirements proposed in this module should be considered long-term goals, with certain
components of the NBN expected to become available over time.
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2.
Management of Ethical and Legal Issues

An overarching issue for the National Biospecimen Network (NBN) is to operate with the
highest possible ethical standards and legal compliance. This module examines ethical and legal
issues facing patients, clinicians, and scientists, which must be considered when formulating
plans for the development of the NBN. It presents the ethical framework under which the NBN
must operate in order to ensure maximum protection for donors of tissues and thus encourage
widespread participation in the system. The module also considers the issues of intellectual and
other property rights associated with biological specimens and medical information.

2.1 Introduction

An overarching issue for the NBN is to operate with the highest possible ethical standards and
legal compliance. In addition, maintaining high ethical standards will help ensure support and
participation from patients while protecting their rights, and it will help garner the active
participation of surgeons, pathologists, researchers and other supporters.

The relationship between the patient and the NBN is critical, since the patient is the potential
donor of specimens. With the increases in genomic and proteomic research and heightened
concerns related to genetic privacy, it is even more important for the NBN to effectively address
patient concerns, particularly legal and ethical issues, and particularly with respect to interpreting
and managing clinically derived molecular information. Some potential donors also may be
concerned about residual rights to their tissues and medical information.

The primary ethical driver underlying the creation of the NBN must be the recognition that the
needs of the patient always must come first—as is true in medicine in general (primum non
nocere: First, do no harm). There is a need to balance scientific progress as a public good with
patient protection as an individual right. Within the United States, however, the complex mix of
social, cultural, and religious backgrounds of the American population has led to heterogeneous
views on blood, organ, and tissue donation. In general, however, there is ample evidence from
the National Bioethics Advisory Commission (NBAC) literature and other published information
that most Americans are in favor of their specimens being used for research. Because of the
complexities of the American landscape, it is critical that the “informed consent process” be of
the highest quality. The collection of the specimens must minimize privacy risks to patient-
donors and must be cognizant of their interests and needs. Finally, the consent process must also
anticipate the needs of future discoveries and therapeutic advances.

2.2 Background
In its 1999 report, NBAC stated that:

Any ethically sound policy for research uses of human biological materials must
reflect a defensible balance of the ethical reasons that support greater control over
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the use of human biological materials and stronger protections for subjects, on the
one hand, and the ethical reasons that support greater access to samples for
purposes of conducting clinically beneficial research and/or clinical interventions,
on the other hand. These reasons will vary in weight and impact depending on the
identifiability of the sample sources and on the probability and magnitude of
various wrongs and harms that may occur.'

An understanding of the balance between the interests of society and the rights of individual
patients, which is central to the ethical use of human tissues and the use of clinical outcome
information for research, must underscore the development of any national tissue resource.

Human biological materials and associated health information fall into a number of categories,
based on when and where they were collected and the extent to which they can be associated
with their donors, or how “identifiable” they are. Different ethical standards guide the handling
of the different categories of materials, and existing legislation requires different standards of
care to be exercised, depending on the circumstances. Planning the NBN therefore requires an
understanding of the categories of specimens that will be needed to create an effective network,
the risks associated with each category, and the steps that can be taken to reduce these risks
while still collecting useful information.

2.2.1 Identifiability of Biospecimens and Information Collected and Used for
Research

Within a biospecimen repository, the identifiability of specimens may range from truly
unidentifiable specimens to identified specimens. The identifiability of specimens obtained by
researchers from these repositories can also vary, depending on the needs of the specific research
study for which the specimens are being sought. The more identifiable the specimens are, the
greater the risk to donors’ privacy and confidentiality. Therefore, the policies and procedures
established for the collection and distribution of specimens should reflect the level of risk and
possible harm posed to donors.

The two Federal regulations that address this issue of identifiability, and therefore pertain to the
creation and operation of a biospecimen repository, are the Federal Policy for the Protection of
Human Subjects (also known as the “Common Rule,” which is codified for the Department of
Health and Human Services [HHS] at subpart A of Title 45 CFR part 46) and the Standards for
Privacy of Individually Identifiable Health Information (also known as the “Privacy Rule,”

which is codified at Title 45 CFR Part 160 and subparts A and E of Part 164). The Common Rule
pertains to human subject research that is conducted or supported by HHS, or conducted under
an applicable assurance approved by the Office for Human Research Protections (OHRP).

Under the HHS regulations for the protection of human subjects at 45 CFR 46.102(f), “human
subject” is defined as a living individual about whom an investigator conducting research obtains
(1) data through intervention or interaction with the individual, or (2) identifiable private

! National Bioethics Advisory Commission. (1999). Research Involving Human Biological Materials: Ethical Issues
and Policy Guidance, Volume I: Report and Recommendations of the National Bioethics Advisory Commission.
Rockville, MD (August), p. 51.
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information. Private information includes information about behavior that occurs in a context in
which an individual would reasonably expect that no observation or recording is taking place,
and information which has been provided for specific purposes by an individual and which the
individual can reasonably expect will not be made public (for example, a medical record).

If an investigator obtains private information about a living individual for research purposes that
retains a link to individually identifying information, such private information is not ordinarily
considered to be individually identifiable to the investigator if (1) the investigator and the holder
of the individually identifying information sign an agreement prohibiting the release of
individually identifying information to the investigator under any circumstances, or (2) there are
other legal requirements prohibiting the release of the link to the investigator.”

Under the Health Insurance Portability and Accountability Act (HIPAA) Privacy Rule, covered
entities may use or disclose, without restriction, any health information that is deidentified by the
removal of 18 specified identifiers enumerated in the Privacy Rule.’ The covered entity also
must have no actual knowledge that the remaining information could be used alone or in
combination with other information to identify the individual who is the subject of the
information.

* Department of Health and Human Services. (2003). Institutional Review Boards and the HIPAA Privacy Rule is
available at: privacyruleandresearch.nih.gov/IRBandprivacyrule.asp.

3 These 18 identifiers are:
1. Names
2. All geographic subdivisions smaller than a state, including street address, city, county, precinct, ZIP
Code, and their equivalent geographical codes, except for the initial three digits of a ZIP Code if,
according to the current publicly available data from the Bureau of the Census:
a. The geographic unit formed by combining all ZIP Codes with the same three initial digits contains
more than 20,000 people
b. The initial three digits of a ZIP Code for all such geographic units containing 20,000 or fewer people
are changed to 000
3. All elements of dates (except year) for dates directly related to an individual, including birth date,
admission date, discharge date, date of death; and all ages over 89 and all elements of dates (including
year) indicative of such age, except that such ages and elements may be aggregated into a single category
of age 90 or older
. Telephone numbers
. Facsimile numbers
. Electronic mail addresses
. Social security numbers
. Medical record numbers
9. Health plan beneficiary numbers
10. Account numbers
11. Certificate/license numbers
12. Vehicle identifiers and serial numbers, including license plate numbers
13. Device identifiers and serial numbers
14. Web addresses
15. Internet protocol address numbers
16. Biometric identifiers, including fingerprints and voiceprints
17. Full-face photographic images and any comparable images
18. Any other unique identifying number, characteristic, or code, unless otherwise permitted by the Privacy
Rule for reidentification

0 3N L B~
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Covered entities may also use statistical methods to establish deidentification instead of
removing all 18 identifiers. Covered entities using the statistical method to establish
deidentification may obtain certification by “a person with appropriate knowledge of and
experience with generally accepted statistical and scientific principles and methods for rendering
information not individually identifiable.”* There is a “very small” risk that the information
could be used by the recipient to identify the individual who is the subject of the information,
alone or in combination with other reasonably available information. The person certifying
statistical deidentification must document the methods used as well as the result of the analysis
that justifies the determination. A covered entity is required to keep such certification, in written
or electronic format, for at least 6 years from the date of its creation or the date when it was last
in effect, whichever is later.

Under the first method of deidentification under the Privacy Rule, unique identifying numbers,
characteristics, or codes must be removed if the health information is to be considered
deidentified. However, the Privacy Rule permits a covered entity to assign to, and retain with,
the health information a code or other means of record identification, if that code is not derived
from or related to the information about the individual and could not be manipulated to identify
the individual. The covered entity may not use or disclose the code or other means of record
identification for any other purpose and may not disclose its method of reidentifying the
information. For example, a randomly assigned code that permits reidentification through a
secured key to that code would not make the information to which it is assigned Protected Health
Information (PHI) because a random code would not be derived from or related to information
about the individual and because the key to that code is secure.

The issue of identifiability of biospecimens and information is an important one to the operation
of NBN. Tissue samples are more useful to researchers when accompanied by demographic and
clinical information, some of which may make them identifiable. In determining the extent to
which it will collect and maintain identifiable samples and information, NBN must balance the
needs of its end users with the ethical requirement to protect the confidentiality and privacy of
health information and samples, and must adhere to all existing regulations. While NBN itself is
not directly subject to HIPAA, tissue collection sites almost certainly will be. NBN must be able
to assure its partners in the system that they will not be at risk for privacy violation through their
relationship with NBN.

2.2.2 Ethical Considerations in Developing the NBN

There are a number of key ethical issues that the NBN must consider when developing its
operating principles and procedures. The act of collecting and storing human biological materials
and related health information in publicly available repositories and archives poses few risks to
donors, and those are primarily social risks. Developing strategies to mitigate these risks is a
fundamental ethical (and sometimes legal) responsibility of NBN. Communicating the steps
taken to the potential donor population will be important to encouraging patients to participate in

* Department of Health and Human Services (2003). Protecting Personal Health Information in Research:
Understanding the HIPAA Privacy Rule, NIH Publication Number 03-5388.
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the NBN. This section discusses some of the ethical issues that concern donors, which must be
considered in the NBN design.

2.2.21 Possible Harm at the Time of Tissue Donation

Collection of specimens must first meet the needs of patient diagnosis. If specimens over and
above that required for clinical care are taken at surgery or biopsy, then the donation might pose
an increased risk to the donor. NBN will seek only the amount of tissue that poses minimal risk
to patients.

2.2.2.2 Loss of Privacy and Confidentiality

Potential donors may be concerned that information about them derived from tissues and medical
records may be released and harm them. One of the primary concerns is that employment and
insurance discrimination might result from exposure of information about health history, genetic
makeup, or familial predisposition to disease. Although there are anecdotal reports of
employment termination and denial of insurance coverage based on genetic predisposition to
disease, there is no definitive research on the extent of these risks; however, the perception is real
and the risk exists.

2.2.2.3 Donors’ Access to Research Results

The Privacy Rule provides research subjects (in this case, donors) with certain rights about how
their health information is used and disclosed. With few exceptions, the Privacy Rule guarantees
individuals access to their medical records and other types of health information, to the extent the
information is maintained by the covered entity or its business associate within a designated
record set. Research records maintained by a covered entity may be part of a designated record
set if, for example, the records are medically related or are used to make decisions about research
participants.

Patients may wish to receive information derived from research using their tissues. Such
information includes not only the results of research at issue, but also discoveries made when
preparing the specimens for banking, which may have medical significance for the donors. For
example, reexamination of the tissues by repository pathologists or researchers may lead to a
different diagnosis than that made by the hospital pathologist. In establishing the operational
procedures and developing the informed consent process, it will be critical to decide how these
situations will be handled.

Donors may also have questions about ownership, access to, and control over the specimens they
have been donated. Advances in medical science are likely to produce more sensitive diagnostic
and prognostic tests. Patients may wish to store tissues, such as tumor cells, against the
possibility of better tests to predict the likelihood of recurrence or progression of disease, or
sensitivity to treatment in the case of relapse.

It has been suggested that biospecimen banks agree to inform donors of future discoveries and
therapeutic advances as a quid pro quo for tissue and information contributions. Factors that
complicate this arrangement and may make it impractical include:

e The deidentification of tissues and data that make it difficult to recontact donors
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e The progression of a patient’s disease, and subsequent treatment that may make it
difficult to determine the relevancy of the new information

e The very small likelihood that clinically or statistically validated results would be
available during the course of the patient’s active disease

e The sheer magnitude of the task of maintaining a valid patient-contact database.

The availability of research outcomes poses another, and seemingly contradictory, concern.
There is a risk that physicians may use preliminary research data communicated to them about
their patients for clinical decisionmaking before clinical usefulness is validated, posing a
different risk to the patients’ well-being. Recent debate over the breast cancer (BRCA) gene
mutations demonstrates the risk in sharing results prematurely. Early results suggested that the
presence of the BRCA mutation was strongly associated with the development of BRCA. Some
women, in particular those from populations known to carry the gene at a higher rate, were tested
for the presence of the mutation, and some opted for prophylactic surgical intervention, even
though the benefits for such an approach had not been demonstrated. Subsequent research
indicated that the association was less clear than originally supposed, and that the benefits of
prophylactic intervention overall remain unclear.

2.2.2.4 Conflicts of Interest

A related area of potential concern to donors is the possible conflict of interest that arises for
physicians who have incentives to collect particular tissue specimens, perhaps to further their
research agenda or for the benefit of the institution. A physician choosing to undertake a more
invasive procedure may appear to be pursuing this course because he or she desires the
specimen. This issue is becoming increasingly pressing in light of new, noninvasive technologies
that are used with increasing frequency to diagnose cancer (e.g., radiology, laparoscopic
surgery), making more invasive procedures that result in collection of more tissue less necessary.

2.2.3 Informed Consent

Informed consent is a key mechanism NBN will employ for protecting the rights of donors: its
goal will be to ensure respect for persons, mutual understanding of research procedures, risks,
rights, and responsibilities, and continuous voluntary participation. The process will be designed
to provide information about a research protocol that the potential donor can understand and use
to make an informed decision about participation. Rather than being a simple form to sign,
informed consent is an educational process between the investigator (or tissue collector in this
case) and the prospective subject (or the subject’s legally authorized representative).

Five elements of informed consent that are derived from fundamental ethical principles have
been summarized by the NBAC:

> Eisen A. and Weber B.L. (2001). Prophylactic Mastectomy for Women with BRCA1 and BRCA2 Mutations —
Facts and Controversy. N. Engl. J. Med., Vol. 345, No. 3 (July 19): 207-208.
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e Informed consent must include full disclosure of all anticipated relevant risks and
benefits of the research. Derived from the principle of respect for persons, a participant
has the right to know the future use planned for his or her tissues or medical information.

e The principle of respect for persons also demands that the choice to participate be made
voluntarily and that a clear statement of choice (an expressed decision) to participate in
the research be made by the potential participants.

e The informed consent process performs an assessment and gives assurances of the
competence of the subjects to make a decision regarding whether to participate in the
research and to comprehend the relevant risks and benefits to the potential participants.
The requirement for assurances of competence and comprehension are derived from
recognition of individuals’ autonomy under the principle of respect for persons.®

Currently, a hierarchy of informed consent, from more open to more restrictive, exists in
practice. However, as testing methodologies advance, researchers likely will need access to
expanded minimum datasets for each sample to support deeper, more productive research.
Meaningful dialogue around the risks and benefits of augmented informed consent, up to and
including explicit universal consent, will need to take place among patients and advocates,
oncologists, surgeons, pathologists, scientists, institutional review boards (IRBs), and other
regulatory agencies. Patient advocacy groups have played a key role in the development of the
model consent forms and in educating patients about the benefits and precedents of consent.
(Various types of guidance on developing informed consent are included as Appendix H.)
Advances in medical research will require that the consent process be flexible and capable of
handling new demands placed on it by ever-greater needs for access to patient information.

Informed consent for medical research in the United States is based on the opt-in model. Under
this model, potential tissue donors give specific consent to participate in the research described
in the informed consent document. Another approach to consent is the opt-out model. Opt-out
models presume consent, unless a person specifically elects not to participate.” Under the HHS
regulations for the protection of human subjects, this model would only be permitted if informed
consent could be waived by an IRB as stipulated at 45 CFR 46.116 (c¢) and (d). Although an opt-
out scheme would facilitate the creation of a national tissue repository, within the United States it
is not considered acceptable to require all patients to participate in a national tissue system if
they have a biopsy. Patients might prefer that their samples go to alternative tissue banks for
their own future use or specimen research, or they might object to banking of their tissue
entirely. However, it may be possible to have patients check a box that directs the transfer of

% Faden R.R. and Beauchamp T.L. (1986). 4 History and Theory of Informed Consent, New York, NY: Oxford
University Press.

" Opt-out consent models have been used in Europe for the collection of health information and specimens for
research. Iceland has created the Iceland Healthcare Database, which is correlating genetic and medical information
for the entire population of Iceland. Patients not wishing to participate in the system may specifically request not to
do so. The existence of the choice to opt out of the system has led some to argue that those staying in the system
have given their broad consent. Although this system is clearly an extremely valuable source of information, some
bioethicists have argued that presumed broad consent is not truly informed consent, because patients probably have
not considered all of the issues related to the possible use of their information. One benefit of an opt-out system is
that it increases participation. In the United Kingdom, there has been a call for establishing an opt-out organ donor
program, wherein all adults would be considered organ donors unless they request otherwise.
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residual tissues to a national resource. Many ethicists agree that consent for unspecified use of
their specimens is an appropriate way to obtain consent for a biospecimen bank such as the
NBN. However, informed consent or a waiver of informed consent for specific studies using
specimens and identifiable data from the NBN may be necessary if identifiable specimens are to
be used by researchers. (The National Cancer Institute’s [NCI] tiered consent is discussed in
Appendix 1.)

2.2.4 The Role of IRBs

The role of an IRB is to determine that the anticipated benefits of research are worth the risks to
patients. The IRB is expected to protect the interests of human research subjects, and as such,
IRBs can be expected to play an important role in the development of the NBN informed consent
process and protocols for collection of samples and associated patient data.

The OHRP delineated the role of IRBs in HHS-conducted or -supported human tissue
repositories in its 1997 guidelines, “Issues to Consider in the Research Use of Stored Data or
Tissues.” The guidance states that operation of a repository and its data-management center
should be subject to oversight by an IRB. The IRB should review and approve protocols that
specify the conditions under which specimens and data may be accepted and shared, ensuring
that there are adequate provisions to protect the privacy of subjects and maintain the
confidentiality of data. The guidance also states that an IRB should review and approve sample
collection protocols and informed consent documents for distribution to tissue collection sites
and their local IRBs, if specimens are sent to off-site repositories.

If a licensing approach is taken, submitting institutions would be granting usage rights to
biospecimens when they are turned over to the NBN, but not relinquishing control of these
specimens. The Early Detection Research Network (EDRN) has addressed parts of this issue in
deploying its distributed national specimen-sharing infrastructure. EDRN established a common
protocol for submission to IRBs that has greatly decreased both the variability and the time
required to achieve IRB approval.8 NBN would want to take steps to simplify this process as
much as possible, in order to increase the incentive for institutions to participate.

2.2.5 The HIPAA Privacy Rule

The HHS established the Privacy Rule to safeguard the privacy of individually identifiable health
information, as required under HIPAA (www.hhs.gov/ocr/hipaa). Many states also have enacted
statutes to protect the privacy of health information, and to prohibit discrimination on the basis of
genetic information in the provision of insurance or employment.

The Privacy Rule restricts the use or disclosure of PHI by covered entities (health plans, health
care clearinghouses, and certain health care providers). Many research organizations that handle

¥ See National Cancer Institute. (2002). The Early Detection Research Network: Translational Research to Identify
Early Cancer and Cancer Risk. Second Report. Division of Cancer Prevention. (October); www3.cancer.gov/
prevention/cbrg/edrn/edrn_report2002.pdf; or Kincaid H., Crichton D., Winget M., et al. (2003). 4 National Virtual
Specimen Database for Early Cancer Detection. Paper prepared for presentation to the Sixteenth IEEE Symposium
on Computer-Based Medical Systems, June 25-27, 2003, New York.
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individually identifiable health information will not have to comply with the Privacy Rule,
because they are not covered entities; however, they still may be affected if they rely on covered
entities for research support or as sources for individually identifiable information for research.

There is a difference between informed consent and the authorization process (i.e., authorizing
the use of PHI). The informed consent process provides research subjects with an understanding
of the study and of any anticipated risks and/or benefits. This may include a description of how
the confidentiality of records will be protected. The Privacy Rule authorization is a permission
that discloses how, why, and to whom the PHI will be used and/or disclosed for research. The
informed consent and authorization request can be combined into one form.

Under the Privacy Rule, the development of a repository or database for future research projects
falls within the definition of research. If the organization creating or maintaining the repository
or database is not a covered entity, then HIPAA does not apply (although other state and Federal
regulations may come into play). Complications may arise if tissues are maintained in a
distributed network of entities, some of which are covered entities and some of which are not. If
the data are to be stored in a centralized location, its operations may be affected by whether it is
considered a covered or noncovered entity. (More details about allowable uses of PHI for
research can be found at: privacyruleandresearch.nih.gov/pr _02.asp/).

2.2.6 Property Rights to Biospecimens within the NBN System

A primary issue in the property rights discussion is the question of who will ultimately profit
from the donated biospecimens.” Profits most generally stem from inventions derived from
biospecimens plus associated analytic information, rather than from the biospecimens or baseline
information alone. These inventions are protected as intellectual property (IP). Current case law
would support the interpretation that only value-added contributions qualify as IP.'"® Simple
possession of specimens does not confer IP rights. Some have argued that if the tissue specimen
could have been obtained from another patient and cannot be considered novel, it is not subject
to IP protection.

The NBN team agreed that, under the Common Rule and based on the principle of autonomy,
there is a legal and ethical requirement to allow donors to withdraw their specimens from the
repository before the specimens are distributed for research. This can be accomplished by
assigning a unique code to the sample at the collection site, which links donor to specimen.
Donors could apply to the collection site for withdrawal of their samples. The site then could
communicate to the NBN repository the donor’s request to withdraw a specific coded sample.
This is the practice currently being followed by some repositories. However, it is impossible to
withdraw from the system those samples that have been distributed to researchers.

? Federal and state laws are not always in agreement on these issues. NBN operations core and legal staff will need

to examine current laws as they relate to Federal and state laws and regulations to ensure compliance.

""Moore v. Regents of the University of California, 51 Cal. 3d 120, 271 Cal. Rptr. 146, 793 P.2d 479, 15 USPQ2d
(BNA) 1753 (1990) (reversing and remanding trial court action sustaining defendants’ demurrers), cert. denied, 111
S. Ct. 1388 (1991).
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2.2.7 Potential Sources of Liability

NBN will have many potential sources of liability, most of which are unlikely to happen, and
many of which can be mitigated with well-considered data-sharing agreements.'' These potential
sources include the following:

e Negligence in the collection, storage, and dissemination process
e Adverse outcome to the patient during the collection process
e Exposure to biohazard risk

e Tissue samples anticipated for the repository are cancer tissues and correspondingly
matched healthy tissues. Because of this collection strategy, specimens will not
necessarily be tested for other pathologies. It is possible that some specimens might
constitute a biohazard risk, and liabilities might arise in the transfer of affected materials
regarding possible exposure of individuals who are working with the materials.

e Violation of patent protections by a third party
e Breaches of privacy and confidentiality

e Lawsuits by groups of donors over access to profits. There is a slight risk that individuals
(or, more likely, groups) could initiate a lawsuit to try to gain access to profits (or
possibly information) from a patent/license that was based in part on their specimens or
information. Even if it is not the holder of the patent, a biospecimen repository system
that is licensing use of the biospecimens may be at risk in this situation.

2.3 NBN System Requirements and Recommendations

2.3.1 NBN Must Establish a Chain of Trust in Specimen Collection and Handling

NBN must encourage specimen donation to the system. It is recommended that NBN build the
system on a conceptual “Chain of Trust,” which begins with the patient and runs through to the
researcher. Each link in the chain of the NBN will be entrusted with the responsibility to ensure
the privacy and safety of donors, and to comply with their wishes. Entities that are involved in
each step of the process—from the IRBs that approve collection of samples and data, through the
parties responsible for collection and storage of tissues and information, to the qualified
researchers who use the samples and data for appropriate research purposes—will have specific
obligations to protect the donors. Operational policies, procedures, and structures can be
conceived as the materials out of which strong links in the chain of trust are forged. The strength
of the entire chain is the assurance that the NBN can give to potential donors to promote their
trust for the responsible use of their biospecimens and associated data.

' None of the twelve repositories interviewed by the RAND team reported any lawsuits against them related to the
issues listed. See Eiseman E., Brower J., Olmsted S., Clancy N., and Bloom G. (2003). Case Studies of Existing
Human Tissue Repositories: “Best Practices” for a Biospecimen Resource for the Genomic and Proteomic Era.
RAND Science and Technology. (August 28).
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2.3.2 NBN must Reflect a Diverse Population

One of the challenges facing NBN will be ensuring the participation of the broad range of racial
and ethnic groups that make up the American population. In order that a system be just, it must
allow for the equal sharing of both risks and benefits. In the NBN case, this will mean both
participation through donation and enjoyment of the benefits of the research, whether the
research leads to an increased knowledge about a particular health risk or, more importantly, an
improvement in health outcomes from group-specific disorders.

It is recommended that NBN pursue the selection of collection sites that will increase the genetic
and geographic diversity of its biospecimens, in order to accelerate scientific progress that will
benefit the diverse American population and help reduce health disparities.

2.3.3 Ethical and Legal Management of NBN

Appropriate ethical and legal management will be key to developing and operating the NBN.
The Design Team recommends the early creation of a Bioethics and Legal Advisory Board to
guide these activities, an approach followed by many biospecimen banks. It is recommended that
membership be drawn primarily from a group of external content experts. Other members could
be drawn from past and potential donors, as well as from parts of the NBN, including members
of the Governing Board, Operations Center, and Business Units. The Board would report to the
CEO, who would be charged with its formation and (ideally) would chair it. Like quality
assurance (QA), it would be an important executive function about which the Governing Board
would receive regular reports. Key activities of the Bioethics and Legal Advisory Board would
include:

e Development/review of the informed consent document and process
e Development of guidelines for the distribution and transfer of samples

e Review of the communications/education/outreach plans to ensure that appropriate target
audiences and messages have been selected

e Monitoring of the regulatory landscape (examples of existing ethics oversight committees
are included as Appendix J).

2.3.4 Effective Informed Consent Process

It will be critical that essentially the same fundamental informed consent process be followed at
all collection sites. NBN will require an approach that can be implemented early in the process,
preferably at the first contact between potential donors and medical personnel; the approach also
will be subject to QA. To implement this plan, these questions must be answered:

e What are the critical elements of consent?
e How will the consent process be administered?

e  When and where will consent be obtained?
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e  Who will administer the consent process?
e Will the NBN consent be separate from other consents (such as the surgical consent)?

Numerous Federal agencies, professional organizations, and academic institutions have
developed approaches to informed consent. In planning the NBN, it will be important to evaluate
these approaches and determine an effective model, or to identify the elements needed for an
effective process.

The most efficient place for administering the informed consent may be when a patient is
admitted to a community-based facility for a diagnostic biopsy or treatment. Under these
circumstances, potential donors, as patients, are asked to sign a clinical informed consent for the
surgical process. The 1999 NBAC report recommends that the consent for collection of
specimens for research should be kept separate from consent for treatment/diagnosis. This report
also points out that asking patients to choose among a series of options in a tiered consent
process, just at a time when they are faced with the possible diagnosis of a serious illness, may
not be in the best interests of the patients. In this case, it was suggested that it might be
appropriate to use a more general consent for prospective use of tissue samples.

While it was originally thought that NBN would utilize a uniform document, this may prove to
be difficult because:

e Removal of different types of tissue from different sources represents varying levels of
risk to patients and will require different levels of informed consent

e [RBs have not routinely approved standardized consent forms and processes in the past

e (ollection sites are unlikely to accept a standard form.

The Design Team noted that the consent process and the form itself would vary, depending on
the context. It is suggested that NBN consider the tiered consent form used by the NCI
cooperative groups (which has been highly successful) in the eventual design of the NBN
consent process. It will be important for NBN to identify the minimum information requirements
for both the informed consent document and process, which will be a requisite for collection site
participation.

2.3.5 Protection of Donors’ Privacy

NBN will require the protection of the privacy and confidentiality of donors and their family
members throughout the entire process of collection, storage, and use of biospecimens and
information. The Design Team suggests that this most likely will be accomplished through the
design of a secure bioinformatics system that offers maximum security for the protection of
health information in the NBN database. Further information regarding suggested security
procedures may be found in 4. Bioinformatics and Data Management.

2.3.6 Alignment with HIPAA Privacy Rule

The exact impact of the HIPAA Privacy Rule on the NBN will depend on a number of factors. It
will need to be determined whether the NBN repositories and databases themselves are (or will
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be located) at covered entities. Further, the extent to which NBN’s various business units (such
as the collection sites and researchers using sample and information from NBN) are covered
entities also will potentially affect the operations of NBN. In general, the Privacy Rule prevails
unless state laws relating to privacy of health information are both contrary to and more stringent
than the Privacy Rule. In order to develop a process to reliably comply with HIPAA, it will be
necessary to understand state requirements and to develop an approach that meets the most
stringent requirements.

An element of the Privacy Rule that may affect NBN is the requirement to account for certain
disclosures of PHI for up to 6 years from the date of the request. Data disclosed as part of
deidentified data or minimal datasets with data use agreement are not subject to this type of
accounting; NBN may consider use of these types of data sets. Although there are several
methods for accounting for research-related disclosure (if this is necessary), all methods will
require that the process developed to manage the data disclosures within the NBN be designed in
advance.

Legislative and regulatory relief may facilitate the NBN’s establishment. The Design Team
recommends that a mechanism be established within NBN to monitor both the regulatory
landscape and any guidance from the Office for Civil Rights and the OHRP (perhaps via the
Bioethics and Legal Advisory Board).

2.3.7 Intellectual Property Rights

Some believe that IP issues will represent a major barrier for the creation of an NBN because of
concerns that third parties can demand royalties. To address these concerns, the following IP-
related criteria should be built into the operations of the system:

e The governing body of the NBN should avoid asserting any patent or other enforceable
IP rights on materials it distributes, as asserting IP rights would hinder open access.

e Use of NBN tissues or information and subsequent patenting should not prevent future
use of materials or information in the repository.

e A strong disclaimer should be used to ward off third-party claims (an adequately
protective disclaimer should put the onus on the customers to obey all laws and
restrictions established within the market).

e To the extent possible, a free market approach with respect to IP issues should prevail.

The Design Team recommended that the NBN create a licensing system whereby NBN has
permission to use—and in turn gives permission to use—biospecimens and information.

The NBN should encourage researchers to patent discoveries made with the use of its resources.
However, use agreements with researchers should make clear that allocations for patents that
would block the use of any NBN biospecimens and information by others are not allowed.

While NBN may not wish to assert any ownership rights to tissues or information, it may, in the
course of developing the infrastructure, develop processes, process improvements, or
technologies that are patentable. NBN may wish to apply for patent protection for these
inventions, or it may wish to publish them, making them publicly available and preventing
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another entity from patenting them. The latter approach is consistent with a desire to facilitate
public research on cancer. The former would, however, assist NBN in becoming self-sustaining.
However, use agreements should be reasonably designed to ensure that ultimate patent holders
agree to not interfere with the ability of others to utilize the NBN resources.

The existence of the repository should serve to remove IP barriers for all participants. The
NBN’s goal should be to develop a system with unencumbered use of the information and
samples, providing that peer review, privacy, payment, and similar constraints are met. Reach-
through rights to future discoveries will be a disincentive to potential users, who must consider
the possible return on investment.

2.3.8 Engagement of Patient Advocates

Patient advocacy groups have been an increasingly powerful voice in protecting the interests of
their members and bringing to light issues surrounding particular diseases. There are a number of
characteristics of patient advocacy groups, which could make them effective partners in
developing and implementing the NBN. Typically, patient advocacy groups:

Recognize the benefits of participating in the research process
Serve as a voice for the patient population

Provide access to the patient community (their membership)
Have considerable influence over their constituencies

Are powerful special-interest lobbyists

Have an interest in the education of the patient population.

The advocacy community has played a key role in promoting research in cancer, genetic
disorders, and other diseases. Although advocacy groups vary in focus, size, and scope of
activities, their input can be invaluable to strengthening the design, development, and
implementation phases of the process, and to maximizing responsiveness and relevancy of the
NBN for patient needs. It will be important to design roles and expectations to guide their
participation in the process, so that their contributions are directed where they can be most
effective. For example, patient advocates could be asked to play a key role in identifying or
reviewing ethical and socio-cultural concerns of potential donors; in defining an optimal
informed consent process and raising sensitivity about practices and procedures that can
discourage participation; and in developing and helping to implement an education program
about the resource, tissue donation, and participation in research generally.

24 Summary of Key Requirements

Adherence to the highest possible ethical standards and legal considerations will be critical to the
success of NBN. The assurance that the donors’ best interests are at the heart of the system—
from the standpoint of both reducing the burden of cancer and protecting them from harm to the
greatest extent possible—will help to ensure the support and participation of the broadest donor
population possible. It also will help garner the active participation of researchers and other
supporters, who might be concerned with possible risks in using the system if such principles
were not at the foundation of the system. The key tactic to effecting this strategy will be the
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establishment of a Bioethics and Legal Advisory Board early on, to guide the start-up NBN
activities. Other recommendations can be roughly divided into ethical and legal issues.

Ethical

e The establishment of a “Chain of Trust” to ensure the privacy, safety (protection from
harm), and compliance with the wishes of the donors. Other links in this chain include the
patient, IRBs, those responsible for the collection and storage of tissues and information,
and researchers.

e The NBN informed consent process must ensure that potential participants understand
how their specimens may be used and should use tiered consent procedures that provide
individuals with options for levels of participation.

e In general, donors will not be apprised of specific research results derived from their
particular specimens, but information about scientific discoveries made through the use
of biospecimens will be publicly available.

e NBN should pursue the selection of collection sites that will increase the genetic and
geographic diversity of its biospecimens.

e Specimen allocation should be equitable and ensure appropriate use by qualified
researchers in qualified organizations.

Legal
e NBN will adhere to applicable Federal, state, and local rules and regulations.

e NBN should avoid asserting any reach-through rights to IP that are generated through
researcher use of tissues and associated data, since attaching such rights may hinder
access by certain users and slow research.

e NBN should create a system whereby it has permission to use, and in turn gives
permission to use, all biospecimens and information.

e NBN will follow all applicable laws and regulations (including but not restricted to the
HIPAA Privacy Rule) that restrict the use and release of identifiable medical information
to insurers, employers, and others.
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3.
Biospecimen and Data Collection and Distribution

This module describes the principles governing the collection, processing, storage, and
distribution of materials and data for the National Biospecimen Network (NBN), after the patient
has provided informed consent. NBN system requirements with respect to its organization, users
and contributors, tissue sources, collection, annotation, inclusion of longitudinal data, possibility
for advanced analyses, storage, distribution, safety, and incentives to participate are further
detailed. This module also reviews existing tissue banks and explains how the NBN is expected
to differ from and interact with them.

3.1 Introduction

The National Dialogue on Cancer (NDC) Tissue Access Working Group (TAWG) called for the
establishment of a nationally coordinated, standardized, inclusive, high-quality network of
pathological and normal tissue collection, storage, and distribution, with associated clinical data,
that is accessible through a user-friendly informatics system. It also envisioned the need to
develop and implement national standards for the proposed system in areas such as sample
collection, annotation, storage, and distribution. Such standards would also be developed for
training, site monitoring, sample tracking, and quality management. The implementation of
standard collection protocols is expected to minimize experimental variability and accelerate
scientific progress. Variability in acquisition, processing, and storage of tissue may contribute to
undesired experimental variability in whole-genome analysis. One of the uncompromising
propositions of the NBN must therefore be the collection of biospecimens and associated data
according to known and widely accepted standards, and in conformance with ethical and legal
requirements (see 2. Management of Ethical and Legal Issues).

Although the NDC TAWG thought a fresh start would be optimal to achieve the goals of the
NBN, the NBN Design Team recognized the complementary value of many existing resources
and their usefulness for a range of purposes. The RAND Corporation review of selected existing
resources observed that some existing collections might be useful for some research, but
collection methods varied with not all storing frozen tissues, making comparisons across
resources difficult. Most repositories designed for research purposes collect demographic and
diagnostic data from tumor registries and/or patient medical records. It will be necessary for the
NBN to critically evaluate existing resources for their specific research utility, and to work with
valuable extant resources to maximize benefits to research.

3.2 Background

3.21 Existing Resources

Thousands of tissue repositories currently exist within the military, private industry, hospitals
and hospital consortia, cooperative groups, research programs, and academic institutions.
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However, there is great variance among these existing resources in their focus (e.g., treatment or
research), the resources available for tissue testing and annotation, and the ability to control the
use of tissue samples. Many of these specimens were not collected or stored for research, but are
essentially pathology archives. These existing repositories share no specific standards of patient
consent procedures, acquisition, storage, or quality control (QC); are not able to share easily
either data or tissue; and are not linked in terms of tissue distribution.

Many existing tissue banks have served research well and are valuable for advancing knowledge
through the first stages after discovery. For example, the Cooperative Breast Cancer Tissue
Resource has more than 9,000 annotated samples and is a major source of tissue from patients
who have participated in randomized trials. Specimens from clinical trials in many organ
systems, mainly routine formalin-fixed paraffin-embedded tissues, are available in the
repositories of the major clinical cooperative group banks. High-quality specimens are also
stored in Specialized Program of Research Excellence (SPORE) repositories and laboratories
participating in the National Cancer Institute (NCI) Director’s Challenge: Toward a Molecular
Classification of Cancer.

RAND is examining a number of existing tissue resources to help clarify the nature of available
resources.' Preliminary results confirm that few common standards exist among resources in
terms of how specimens are collected, stored, processed, and distributed. This is partly because
the repository design is integrally linked to an institution’s objectives, and these resources were
designed to serve multiple purposes including: Prospective collection, storage, and distribution;
standardized tissue microarrays; diagnosis; and study-driven banking. The RAND team also
observed that anticipating a repository in the initial study design, rather than assembling one
after the fact, increases the likelihood of standardization across samples.

Most of the resources examined by the RAND team receive a substantial amount of public
funding. In general, the repositories are integrating new technologies, and tissues from most
repositories are already being used for genomics/proteomics research. All of the repositories are
actively addressing ethical, legal, and privacy issues. These resources also market their
availability primarily to the scientific community, and the majority of consumers are academics.
Other highlights from the RAND study include the following:

Biospecimen Collection and Annotation

e All the repositories store paraffin-embedded tissue; many store frozen as well.

e All resources record pathological data. Some also record clinical data (taken from chart
review).

Bioinformatics and Data Management

e Most repositories use bioinformatics systems as a repository management tool.

! Eiseman E., Brower J., Olmsted S., Clancy N., and Bloom G. (2003). Case Studies of Existing Human Tissue
Repositories: “Best Practices” for a Biospecimen Resource for the Genomic and Proteomic Era. RAND Science
and Technology. (August 28).
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e None of the repositories allows public access to individual patient data.
e Every repository has its own network security system.
Privacy and Ethical Issues

e Types of consent vary: Full consent, general surgical consent, study-dependent consent,
and exempt.

e Institutional Review Board (IRB) review for tissue use was required for all resources.

e In most cases, donors (patients and well volunteers) did not receive compensation.

3.2.2 Best Practices

Collection of specimens must first meet the needs of patient diagnosis, and procedures should
emphasize quality and follow standardized protocols to the extent possible. New national
standards based on best practices would be implemented as the basis for the new network
processes and upgrading of existing resources. These standards would cover every aspect of the
system—collection, freezing/fixing, storing, and shipping. Such standardization would improve
comparative research, encourage the use of common technologies and testing methods, and make
it easier to merge data and conduct multidisciplinary research. The development and
implementation of national standards would require systems to assure compliance and oversight,
and provide incentives to ensure success. Quality assurance (QA) policies and procedures for the
NBN could be enforced by periodic site visits by a QA committee. Discussion of this subject is
found in 6. Governance and Business Models.

A potential model for creating and enforcing widely accepted standards and protocols nationally
is that of the organ-transplant banks and their associated organizations. Although the purpose of
these collection methods is primarily to maintain viability for transplant rather than to serve
research, the cumulated wisdom of the organ-transplant banks may still provide insights that can
be applied to the NBN.

The American Association of Tissue Banks (AATB) has developed a system for procurement,
standardization, storage, and access to tissue, and has an existing structure and network design. It
publishes standards to help ensure that the conduct of tissue banking meets acceptable norms or
technical and ethical performance, and provides technical information that describes procedures
to foster reasonable and responsible approaches to recovery, processing, preservation, and
distribution of transplantable tissue.” The National Committee for Clinical Laboratory Standards
is developing standards for tissue collections, and the International Society for Biological and
Environmental Repositories (ISBER) is producing a comprehensive set of best practices for
tissue banks that will cover collection, storage, retrieval, packing, and shipping, and treatment of
human subjects (see Appendix K for the ISBER proposed best practices).

? For more details about the AATB, see www.aatb.org.
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Another example of common practices is the set of standardized cancer protocols or formatting
standards for 42 tumor types to be used for the evaluation of surgical pathology specimens,
developed and published by the College of American Pathologists. The American College of
Surgeons Commission on Cancer (CoC) will require that pathologists at CoC-approved cancer
programs use the checklists in their surgical pathology reports starting January 1, 2004.> All
operations at sites in the NBN and at the central site would be covered by standard operation
procedures to be refined as the network is formed.

3.3 NBN System Requirements

3.3.1  Organization of a Tissue Collection Network

The NBN Design Team recommended that the national tissue resource be organized as (a) a
decentralized network, possibly of nonprofit, tissue-repository organizations located near
academic medical centers; and (b) a virtual repository with data networked across the nation. The
approach should involve standardized acquisition, storage, and distribution of tumor tissue and
other samples (including, but not limited to, healthy adjacent tissues, buffy coat cells, serum,
plasma, and urine) by trained personnel whose primary responsibility is to meet NBN objectives.
Tissue would be obtained from patients who had given consent to dedicated, appropriately
trained personnel using standard protocols. The use of complex technologies that form the basis
for molecular, genetics-based studies would dictate a priority on fresh-frozen tissue acquisition.
The samples would be clinically annotated and “deposited” within a repository of both tissue
samples (likely a distributed physical network) and derived data (likely a virtual network feeding
a centralized national database). In addition, the NBN could contribute to the standardization of
existing repositories, improve flow of specimens to researchers, broaden the specimen types that
are collected, and develop data sharing processes and platforms to support more effective
specimen distribution.

To help communication to broad audiences, the Design Team found helpful a vignette that
follows the life cycle of a biospecimen through the NBN system for highlighting the salient
considerations from tissue donation consent by the patient, through researcher access to
specimens and data, and finally to efficacious treatment products. A summary of the scenario is
included as Appendix L.

3.3.2 Users and Contributors of Biospecimens

The proposed NBN is designed to serve scientists and clinical researchers from academia,
industry, and government. Access to both tissue and data derived from tissue should be broadly
available. Extensive external specimen sharing would be required of NBN collection centers on a
national scale. Additionally, a single, centralized policy for biospecimen distribution that
guarantees timely peer review of research applications seeking to access the resource needs to be
developed. Specimen allocation is further discussed in 6. Governance and Business Models.

? Practicing pathology cancer protocols are available by body site at www.cap.org/cancerprotocols/
protocols_index.html
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It is imperative that the NBN have the full confidence and support of tissue donors, who are
integral to the building of the NBN into a national asset. The fundamental principle of informed
consent governs the use of materials and information that patients provide. These principles and
associated requirements are discussed in 2. Management of Ethical and Legal Issues. Experience
has shown that patients generally are willing to donate their tissue for research.* If new drugs are
to be developed, commercial entities (pharmaceutical and biotech companies) should be allowed
full access to the resources of the NBN, and should not be prohibited from making a profit on
their investments.

Given the importance of studying health disparities across socioeconomic groups, the NBN
should be cognizant of fairly well-documented sociocultural factors that underlie the willingness
of different racial, ethnic, and cultural groups to donate biospecimens and participate in health
studies. For example, differences in willingness to donate blood, organs, and tissues for
transplantation have had the unfortunate consequence of reducing the availability of appropriate
organs for certain groups. If such factors also affect the willingness of some groups to donate
tissues for research, the NBN may face a similar problem. There may be reluctance on the part of
racial and ethnic minorities to donate to national repositories because of lack of trust in the
system.” The NBN must make every effort to recruit a population of donors diverse in racial,
cultural, and socioeconomic characteristics if it is to support research that will help to further
elucidate genetic and environmental factors contributing to health disparities.

3.3.3 Tissue Sources

Eiseman and Haga (1999) estimate that “more than 307 million tissue specimens from more than
178 million cases are stored in the United States, accumulating at a rate of more than 20 million
per year” (p. xvii). They place the estimate of available specimens collected specifically for
research purposes at around 2.3 million. Sources of tissue may include academic medical centers,
large community hospitals, and existing repositories. Community hospitals, the primary point of
diagnosis for roughly 80 percent of cancers, would provide the surgical volume to be a major
source of tissues for a national network. The community setting also reduces the potential
selectivity that can occur in academic medical centers. Greater use of community hospitals
would also allow researchers using the NBN to benefit by access to more demographically
diverse patient populations.

Despite these many benefits for a national resource, community hospitals would need incentives
and assistance to develop the experience, infrastructure, and understanding of research necessary
to establish viable collection centers, particularly since these organizations conduct little or no
research on tissue. It remains an empirical question whether deploying a group of experts to

* Ardais has well over 90 percent of patients providing consent to donate tissue for research. (Personal
communication, A. Buckler, June 18, 2003.) Also, in 3,140 preoperative interviews with surgical patients in the
United Kingdom, only 38 (1.2 percent) of patients refused to allow their tissue to be used for commercial research.
Jack J.L. and Womack C. (2003). Why surgical patients do not donate tissue for commercial research: A review of
the records. BMJ, Vol. 327, No. 7409: 262. Also see Appendix D of Volume II: Commissioned Papers of the NBAC
Report: http://www.georgetown.edu/research/nrcbl/nbac/hbmll. pdf.

5 Personal communication, L. Adams-Campbell, July 2, 2003.
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community hospitals to help raise their levels of pathology and surgical expertise will greatly
improve medical care in their communities, provide incentives for hospital and medical
personnel participation, and allow the repository to reach the 80 percent of cancer patients who
are served in community hospital settings. What is more clear is that the full engagement of
community hospitals will require that human resources, coordination, and oversight challenges
be overcome, and that appropriate incentives exist to encourage their participation. The NBN
might consider financial support for infrastructure expansion, training, and salary support for
new staff. These incentives would be tailored to the unique needs of community hospitals.

Another model is to have one or two larger community hospitals paired with a regional academic
medical institution with experience in tissue resources. Institutions more experienced in research
could assist in establishing the infrastructure and training to develop quality tissue collection
programs. Criteria for selecting collection sites should include the following: Adequate specimen
flow, good followup, willingness to comply with collection protocols, and diversity in
geographic and other demographic characteristics of patients. It should be noted that diversity in
the resource does not necessarily require that every site be diverse.

The NBN might consider recruiting other specimen collection sites through merit-based
competitions based on NBN specifications (see discussion in 6. Governance and Business
Models). Any qualified organization would be encouraged to participate. Existing specimen
resources will be eligible to join the NBN if they meet the NBN certification criteria, including
rates of longitudinal data collection and diversity of tumor characteristics. Thus, existing
resources such as the SPOREs, Clinical Cooperative Groups, and Cancer Centers could play an
important role in the NBN. It will be important to develop incentives for these sites to participate
in the NBN, as they provide high levels of expertise and they together can contribute to the
diversity of the patient or donor pool in terms of cancer types, geography, and demography. The
NBN could supplement current funding to encourage participation in broader tissue research
efforts and provide a ready source of high-quality specimens, including frozen tissue, with
clinical annotation, correlative/translational research results, and followup data. The NBN might
also develop special access provisions for clinical trial-based samples, since these samples will
likely have a unique importance to a particular study group. Restricted access may be beneficial
and an incentive for clinical trial groups to associate with the NBN.

3.3.4 Specimen and Data Collection

The Design Team recommended that specimens from a broad range of cancer types be collected
initially and that the NBN should be viewed primarily as a biospecimen bank with general
guidelines on types and quantities of biospecimens available, rather than a prospective targeted
collection source where specific types of specimens are collected only after a researcher has
made a request for them. The goal should be to collect and bank the number and types of
specimens needed by the research community, not just the ones easiest to obtain. Some cancers
would be more commonly represented, at least initially, because they produce more abundant
tissue, occur more frequently, or are less “damaged” by adjuvant therapies. It is possible to apply
statistical models to determine the optimum amount of each tissue type, as collection for all types
of tissue should not need to expand indefinitely. As it becomes very expensive to continue to
collect specimens once a sufficient number has been banked to meet research needs, the NBN
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should be cognizant of the number and amount of banked specimens needed to meet researcher
needs. The size of tissue fragments available to the repository would vary with the type of tumor.
The availability of metastatic and uninvolved tissue, expected specimen size, and most likely
institutional source is shown for 15 cancer types in Table 3-1. This information, along with the
incidence of specific cancers and annual deaths, can provide parameters for evaluating the
adequacy of biospecimen inventories.

The suitability of the tissue samples for genomic and proteomic research varies with the organ
system. Organs and their neoplastic derivatives that have high contents of proteolytic and other
degrading enzymes such as pancreas, kidney, and liver, tend to degrade rapidly following ischemia
and vary in their usefulness for research, especially for studies at the mRNA level. The usefulness
for research of any tissue obtained from surgery varies with the time the organ is isolated from its
vascular supply at surgery and how fast the tissue for research is cooled from body temperature.
Nevertheless, many tissues remain useful for extended times and, even after death, remain
potentially viable. For example, pituitary fibroblasts and hematopoietic cells have been grown in
culture from tissue obtained from autopsies performed up to 48 hours after the deaths of patients.

Specimens not used by the NBN could be available for other collection efforts or would be
discarded. Some experience suggests that limiting collection of tumors in the operating room
(OR) to specific types has adverse effects on the overall collection process. On the other hand,
the Cooperative Human Tissue Network (CHTN) has demonstrated that specimens can be
effectively targeted to meet needs without compromising the collection process.® Tissue would
be divided into sections and would be preserved in several ways (e.g., paraffin block: formalin
fixation; paraffin block: ethanol fixation; frozen: optimal cutting temperature compound; frozen:
no preservative) that would allow it to be used in a variety of techniques. A small portion of each
section would be taken before preservation for QC purposes.

Most samples are (and likely will continue to be) gathered in the OR, or in the surgical pathology
laboratory associated with the OR; consequently, surgeons and pathologists currently have initial
control over the samples. The NDC TAWG suggested that the preferred scenario would have
highly qualified, trained personnel (employed by the organization or consortium that would
govern the new national network, working under the supervision of a pathologist) present in the
OR/surgical pathology laboratory. Such dedicated staff would have the responsibility for
monitoring the surgical schedule, arriving at the OR/surgical pathology laboratory at a preset
time, taking possession of the tissue in an appropriate container, bringing it to the pathologist for
evaluation, and overseeing initial processing in a standardized fashion. (Patient prescreening and
consent would have occurred before the patient entered the OR.) A training and oversight
program would be required for these individuals. This scenario would maximize the potential for
following NBN data collection and associated annotation standards.

A less costly scenario that would rely upon independent surgeons and pathologists to comply
with NBN collection standards was considered less preferable because of reduced NBN control
over the handling of the samples and data. The TAWG also observed that surgeons and

® Personal communication, R. Aamodt, August 30, 2003.
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pathologists have roles in patient care that might preclude their taking responsibility for the
initial tissue processing. Surgeons are legally obligated to provide specimens to pathology for
diagnostic evaluation, so pathologists at the submitting institution would be responsible for the
initial evaluation of tissue and should determine which samples are available for research.

Table 3-1. Characteristics of Tissue Sample Collection by Type of Cancer

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Type of Incidence Annual Tissue Amt Likely Adjacent Normal Metastatic
Cancer 1999 Deaths Available from Institutional Tissue Tissue
(new cases) 2001 biopsy or surgical Sources
resection
Breast 201,500 41,844 0.2gm Community Challenging with Yes—frgm Iymph node
Small hospitals fewer mastectomies dissection
Lung and 1-2gm Large Cancer Alveolar—yes .
Bronchus 188,900 156,005 Medium Centers Bronchus limited Unlikely
0.2gm Widely Yes - but may have .
Prostate 195,400 30,714 Small available BPH Unlikely
Colorectal | 155300 | 56,799 1-3gm Community Yes Yes
Med/Large hospitals
Non- 0.5 am
Hodgkin’s 50,900 22,340 émgll Limited sources Usually Not Unlikely
Lymphoma
Kidney | 32300 | 12084 5gm Large Cancer Yes Unlikely
Large Centers
Liver and 1-2 Large Cancer
Intrahepatic | 13,000 | 13,263 9 9 Yes Unlikely
. Med/Large Centers
bile duct
Ovarian | 24000 | 14,361 Sgm Widely Omentum Only Yes
Large available
Cervical | 13500 | 4,064 05gm Widely Yes Limited
Small available
In resections this Large Cancer
Pancreas 29,900 29,723 . Centers, ~3,600 | Yes—from resections Very limited
will be large .
resection/yr U.S.
0.5gm Large Cancer Limited from
Bladder 60,600 12115 Small Centers cystectomy Yes
Yes—in small -
Esophagus 14,000 12,509 02gm Large Cancer quantities with limited L|m|ted—n9eded for
Small Centers . staging
quality
Uterus 36,800 | 14,361 0.5gm Widely Yes—Widely Yes
Small available
1gm Widely ,
Stomach 21,200 12,340 . . Yes—Widely Yes
Medium available
Oral cavity 0.5gm Widely
and Pharynx 29,100 7,638 Small available Yes Yes

Sources: [Col 2] based on incidence rates from Surveillance, Epidemiology, and End Results (SEER) registries and population
figures in U.S. Cancer Statistics Working Group, 2002. [Col 3] Arias E. and Smith B., 2003, p. 15. [Cols. 4-7] Personal
communications, W. Grizzle and S. Hewitt, July 2003.
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The anticipated utilization of the specimens will determine how they need to be processed and
what associated data should be collected. For each donor with a specific cancer, the NBN would
collect high-quality specimens, sometimes with adjacent non-neoplastic tissue, and quality-
controlled tumor RNA and DNA. These specimens would ideally be paired with serum, plasma,
bufty coat, DNA, and urine samples. Quality-controlled clinical and pathology annotation,
treatment, response-to-treatment, and outcomes data would be linked to the specimens.

It was suggested that a standardized kit be developed and utilized, with associated protocols for
tissue collection procedures, equipment, and supplies. Similar kits, with established protocols
and a procedure manual, are being used by the Biopathology Center, Children’s Research
Institute, in Columbus, Ohio, and at other institutions. This center provides centralized
histopathology and tissue bank services for the pediatric division of the CHTN program, the
Childhood Cancer Survivor Study, the Children’s Oncology Group (COG), and the Gynecologic
Oncology Group. Although the NBN can learn from best practices of child cancer groups, the
Design Team suggested that NBN focus on tumors from adult patients. Pediatric tumors are
already well covered by programs operated by the COG.

Pathologists are responsible for the diagnostic evaluation of patient surgical specimens and must
first take what is needed for clinical (diagnostic) purposes. If enough tissue remains for donation
to the NBN, the pathologist will evaluate representative sections of the samples designated for
the repository for QC purposes. Excess tissue would be embargoed in the event that it is needed
for additional diagnosis and patients have the right to revoke consent for unused samples.

Potential challenges in sample collection include the increase in preoperative neoadjuvant
therapy, the increasing use of biopsy techniques that yield small specimens, and the impact of
surgical clamping and the resulting anoxia on a specimen’s suitability for advanced analytical
techniques, particularly RNA analysis.

Tissue specimens would include snap frozen tissue and other necessary samples (including but
not limited to matching adjacent tissues of grossly normal appearance, serum, plasma, buffy
coat, and urine), with appropriate tumor representation and accurate depiction of patient
background (e.g., age, ethnicity, race, gender, socioeconomic status, and geographical location).
A portion of the specimens would be fixed in an appropriate reagent to allow RNA expression
analysis. Other specimens would be snap frozen, thus preserving the ability to analyze specimens
at the proteomic level. Tissue microarrays could be prepared using selected specimens. A model
for this could be the Tissue Array Research Program within the intramural program of the NCI,
which provides high-density tissue arrays for researchers throughout the country. Other forms of
processing might be available. The goal should be that tissue is processed (annotated and frozen)
within 15 to 30 minutes of removal from the patient. Tissue collection techniques and protocols
would be validated in the demonstration project phase (see 8. Demonstration Project).

3.3.4.1 Quality Control Considerations

Human tissues used in research must be of as high a quality as possible, with sufficient
annotation to be able to determine appropriate uses. Initial steps should confirm the tissue type,
check to see that the tumor is present and the percent cellularity, and look for signs of
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degradation. QC should also, at a minimum, consist of preparation of a stained slide obtained
from tissue adjacent to a section. This would be analyzed at the central site even if storage were
maintained locally.

It is suggested that the NBN utilize an industry-accepted bioanalyzer to evaluate all specimens
coming from the OR to determine the quality of RNA and protein. Specimens should be
prioritizied based on the results of this testing. It should be possible to collect a fair amount of
chip data using this technique, and provide a printout of RNA characteristics with each
specimen.

An independent, offsite pathology review should also be a part of any QC procedures. QC
procedures should confirm that involved tissue has the correct diagnosis, and that uninvolved
tissue is actually free of the tumor or disease process. Samples should be validated histologically,
as well as any molecular derivatives produced, prior to distribution. The successful production of
high-quality tissue microarrays would provide one indication of the physical quality of the
specimens. The ISBER Best Practices document provides an informative description of QC
requirements (see Appendix K).

Ultimate responsibility for QA and QC activities would rest with the appropriate NBN entity, in
coordination with the collection site (see also 6. Governance and Business Models).

3.3.5 Annotation and Clinical Data

To accelerate drug and cancer therapy development, more complete datasets are needed.
Requirements for data must be defined with input from researchers, as researcher needs should
dictate the types of data that are most valuable to collect. Also, the magnitude of both the
currently available and projected data, and researchers’ ease of access, should drive the design of
the NBN database; the needs of users for data should be anticipated and well served by the
selected bioinformatics platform. Ideally, information to be tied to tissue samples via identifiers
should include the following:

e Demographic data and social history (e.g., smoking, alcohol use), including familial
cancer history

e Diagnostic and clinical information

e Pathology reports

¢ Initial staging procedures

e Tissue collection procedures

e Treatment data

e Information that could track the patient in the future for clinical outcomes.

Investigators need to know the pathologic diagnosis of the tumor and characteristics of
associated tissues. Clinical annotation of specimens should ideally include site of origin (e.g.,
lung), primary diagnosis (e.g., adenocarcinoma), secondary descriptors (e.g., poorly
differentiated), tumor size and stage, a copy of the blinded surgical pathology report, and any
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additional diagnostic studies. For every case (multiple specimens), a base set of patient
demographic and clinical data should be collected. The demographic data would ideally include
age, race, ethnicity, sex, state of birth, state of current domicile, and urban/rural classification.
Social history should ideally include detailed tobacco usage, detailed alcohol usage, and potential
toxic (occupational, previous chemotherapy or radiation therapy) exposures. Clinical history also
should include (if possible) familial histories of cancer, with detailed, more specific histories
focused on each tumor type. Data collection should be standardized and QC enforced across
biospecimen collection sites. It is recognized that such an extensive data collection will be costly.

Except for outcome data available from tumor registries and use of questionnaires, treatment and
outcome data are extremely difficult to obtain and might not be available, even though these
would be very valuable for research. New policies and protocols would be needed to facilitate the
submission of these data, ensure uniformity, ensure patient privacy, and track treatment and
outcomes. Tracking recurrence is difficult because patients often do not return to the same
hospital for treatment of the second tumor incidence. Standardization, QC approaches, and
monitoring would be required at all stages of the process. Additionally, the database system
should be designed to grow and evolve as technologies advance and the information base grows.
The system should also be capable of collecting longitudinal data, and the methods to be used to
collect longitudinal data must be carefully planned. This is further discussed in 4. Bioinformatics
and Data Management.

Various groups that might offer models for best practices in annotation include the following:

e American Joint Committee on Cancer (AJCC) or American Cancer Society Tumor
Registries and State registries

e (linical Cooperative Group banks

e Children’s Oncology Group (COG)

e (ollege of American Pathologists

e Familial cancer groups/Cancer Family Registries program
e Shared Pathology Information Network

e Military or Veterans Administration (VA) systems

e Health Maintenance Organizations

e Single Nucleotide Polymorphism (SNP) Consortium

e Early Detection Research Network (EDRN)

Coding standards, databases, and communications protocols—key to making these data useful—
are discussed in 4. Bioinformatics and Data Management.

3.3.6 Advanced Analysis

It may be reasonable and desirable for the NBN to provide advanced analysis services to
researchers. To respond to researchers’ demands for the collection and cataloging of baseline
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genomic data, it will be necessary to define the data that are in highest demand, how they will be
accessed, and at what price. Possible advanced analysis services might include proteomic and
genomic-based services (SNP profiling, mRNA profiling, proteomic profiling) and advanced
tissue approaches (laser capture microdissection, tumor cell lines, and advance biospecimen
production). A discussion of baseline genomic and proteomic analysis techniques likely to be
employed by researchers is found in Appendix M.

Collection of genomic data, while highly desirable to researchers, would dramatically increase
cost and management issues. The informal questionnaire administered by the NDC Research
Team and the NCI at the AACR in July of 2003 indicated that approximately 70 percent of
respondents expressed an interest in obtaining gene expression by DNA microarray (mRNA
transcript expression profiles of about 30,000 genes) along with specimens; however, the fees
respondents were willing to pay for these studies were insufficient to cover even 50 percent of
the costs for such data (see Appendix E for complete results from the survey). The Design Team
recommended that a professional survey of researchers be commissioned to further expand the
findings of the AACR survey, with particular emphasis on the priority of researcher needs for
advanced analyses and cost sensitivities.

3.3.7 Longitudinal Data

The usefulness of the biospecimen resource would be fully realized only after high-quality
genomic and proteomic data are linked with clinical outcomes, events that may occur months to
years after collection of the samples.

Longitudinal data useful for research should include specific treatment, time to progression, and
survival outcome. Relevant biomarkers should be used, if available. Suggested data elements
include primary chemotherapy (including chemotherapeutic agents); primary radiation therapy;
primary surgical therapy; secondary therapy; concomitant drugs; narcotic pain medication usage;
and date of death. Chemotherapy and radiation therapy would ideally specify doses, cycles
delivered, dose modification, response, toxicity, reason for termination of therapy, and time to
progression of disease. The NDC-NCI questionnaire results (Appendix E) suggest that
researchers want all of these data elements.

Longitudinal data collection holds enormous promise for scientific discovery but is very resource
intensive. The substantial costs involved in realistically collecting the most potentially useful
longitudinal data must be anticipated. Statistical expertise for incorporating such diverse
followup data into interpretation of laboratory results also will be needed.

There are several ongoing potential sources of longitudinal data that can offer opportunities and
insights for the NBN, including the VA medical centers, clinical cooperative group banks (of
which the COG is one), the National Cancer Database (NCDB), selected academic centers, and
the Woman’s Health Initiative. The COG is considered an excellent example of a successful
model system, featuring a uniform treatment protocol, collection of biospecimens, and tracking
for outcomes. Although the NCDB, run by the American College of Surgeons CoC, collects
longitudinal data, it does not have a legal mandate to enforce cooperation, and its ability to share
the data once it is collected is not clear. A partnership between the NCDB and NBN could
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provide the NBN with outcomes data linked to tissue sample data, particularly if a legal mandate
could be established to facilitate sharing.

Collecting longitudinal data presents a variety of challenges. Heterogeneity of current therapy,
quality and nature of followup data, and changing therapies with availability of new agents have
an impact on the utility of followup data. A periodic link must be sustained from the patient to
the tissue sample, but patient privacy must be maintained. Experience has shown that collecting
longitudinal data requires dedicated onsite data managers and a flexible information technology
(IT) structure. Using existing resources within hospitals and clinics—for example, clinical trial
data managers or state tumor registry personnel—may be possible. The Design Team
recommends that an onsite data manager for each collection site be designated to maximize the
collection of longitudinal and outcome data, as well as ensure the accuracy and validity of
clinical annotation.

Epidemiologists have shown that it is possible to collect longitudinal data over a period of years
with minimal loss to followup.” Individuals who are part of a study and know that they are part
of a study do not mind being recontacted. The response rate tends to be high, and the loss to
followup is low. The combination of active contact, change-of-address systems (operated by the
Postal Service), checks on cancer registries, and the National Death Index means that only a
small percentage is lost to followup. Sometimes individuals fail to respond at one contact attempt
but resurface on the next contact. Additionally, acceptable loss to followup rates can be defined a
priori. The NBN should build on current epidemiological techniques and expertise to maximize
its success in collecting this valuable information. Additionally, a well-considered marketing
campaign, coupled with a privacy-protected Web site, could encourage patients to provide the
NBN with updated address information.

Some specific treatment, response, and time-to-progression information (or time between
treatments, as a surrogate) might be obtained from chart reviews, although additional
investigation may be necessary to determine more effective ways to obtain this type of

7 A response rate of 90 percent was achieved for each biennial questionnaire of the Nurses’ Health Study and Health
Professionals Follow-up Study (Feskanich D., Ziegler R.G., Michaud D.S., Giovannucci E.L., Speizer F.E., Willett
W.C., et al. [2000]. Prospective study of fruit and vegetable consumption and risk of lung cancer among men and
women. J. Nat. Cancer Inst., Vol. 92:1812-23.). In an article on colorectal cancer in the Adventist Health Study,
followup using mailed annual questionnaires was completed for 97 percent of the participants (Singh P.N. and
Fraser G.E. [1998]. Dietary risk factors for colon cancer in a low-risk population. Am. J. Epidemiol., Vol. 148: 761-
774.). One group (Flood A., Velie E.M., Chaterjee N., Subar A.F., Thompson F.E., Lacey J.V., Jr., et al. [2002].
Fruit and vegetable intakes and the risk of colorectal cancer in the Breast Cancer Detection Demonstration Project
follow-up cohort. Am. J. Clin. Nutr., Vol. 75, No. 5:936-43.) reports a study followup rate of 90.8 percent for their
study cohort from the Breast Cancer Detection Demonstration Project. Another group (Goldbohm R.A., Van den
Brandt P.A., and Dorant E. [1994]. Estimation of the coverage of Dutch municipalities by cancer registries and
PALGA based on hospital discharge data. Tijdschr. Soc. Gezondheidsz, Vol. 72: 80-84) reports a followup rate of at
least 96 percent for 6.3 years of followup based on data from the Netherlands Cohort Study. For the lowa Women’s
Health Study (IWHS), response rates (of known living) after the 1986 baseline have been: 1987 (91 percent), 1989
(89 percent), 1992 (83 percent), and 1997 (79 percent). Thus, 12 years into the IWHS, and with information from
the National Death Index, study principals are fully knowledgeable or in touch with well over 80 percent of the
original cohort (Personal communication, J. Potter, August 4, 2003).
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information. Survival data can be obtained from SEER or high-quality hospital or state tumor
registries. Linking the NBN database to existing state tumor registry data has been considered,
but may require solving additional privacy and IT challenges. Hospital and some state tumor
registries can provide accurate data for patients who remain in the local area, and also provide
information on who and what percentage of patients is lost to followup at that location.
Because state and hospital registries vary in their followup success, and mobility rates of
patients differ in various locales, the average stay in a medical system can be determined and
the failure rate in longitudinal collection can be built into the NBN system expectations.

Why Are Longitudinal Data so Important?
Example: Colorectal Cancer

The current standard-of-care for patients with Dukes B stage colorectal cancer is surgery
(alone). However, 20 percent of patients so classified go on to have recurrences, and may
have benefited from adjuvant therapy; unfortunately, there is no currently accepted
method for identifying that 20 percent. Longitudinal clinical outcome data associated with
biospecimens from patients with colorectal cancer would be invaluable for studying the
correlation between gene expression patterns and long-term outcomes. These data could
lead to development of a test to more accurately stage these cancers, and thus to make
more informed recommendations for treatment (surgery alone or surgery plus adjuvant
therapy).

3.3.8 Storage

A decentralized network of tissue repositories would require solutions to logistical issues
such as inventory control and ease of access. The design of the physical plants of the network
would require highly standardized procedures and practices. These would include power
outage/electrical backup, operation of liquid nitrogen freezers (including procedures to buy,
store, and use liquid nitrogen; ample backup; and safety equipment), and shelving and
materials for room-temperature storage. Issues such as heating/air conditioning and security
systems, physical layouts, and geographical locations (e.g., seismic areas and local
transportation centers) also should be considered.

Storing all frozen specimens in the vapor phase of liquid nitrogen freezers will ensure that physical
and chemical reactions within tissue are slowed so that the specimens remain stable for use over
many years, and biomarkers of interest to researchers preserved. If cryopreservation for viable cells
is required, biospecimens should undergo controlled rate freezing to prevent damage by ice
crystallization.

A high-quality inventory system using bar coding and an inventory database should be employed
so that sample location can be tracked. Tracking and life cycle management of biospecimens is
critical. Written procedures for all facets of facility management and security will be required.

The use of secondary storage sites is complex. A collection site would remove specimens from
temporary storage, package the specimens, and ship them to a central site. Central sites would
unpack the specimens, check identification of each specimen, store them according to
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identification, and wait for usage. Some specimens should remain at the collection site as a
redundant measure to avoid failures in storage. All participating tissue collection sites that
possess the expertise to collect specimens according to NBN requirements would need to be
trained in NBN storage methods. Storage methods would be validated in the demonstration
project phase (see 8. Demonstration Project).

3.3.9 Distribution and Access

A clear research need is timely and equitable access to biospecimens and associated data without
undue administrative burden, as well as a prescribed mechanism for rapid turnaround of requests.
Research would have to be supported through a uniform candidate biospecimen identification
and distribution system, rather than one that requires the NBN to negotiate with a series of
institutions. Distribution of scarce tissue resources should be prioritized through an evaluation of
needs at the national level, and a peer review process should determine distribution.

To facilitate this, the NBN will provide access to tissue specimens through a Biospecimen
Utilization Review Committee. Members of this committee would be recruited from the research
community, advocacy groups, industry, and possibly government. The NBN Biospecimen
Utilization Review Committee would utilize a peer review system to set priorities as to how the
collected tissue should be allocated, and to guarantee fair and equitable access. Evaluation of
researchers’ needs and capabilities against competing demands for specimens would be required
to assure maximal benefit of the NBN. The importance and quality of the laboratory studies
should be commensurate with the value of the specimen, its associated annotated database, and
followup data. As part of the peer review process, the Research Administration and Support
Business Unit might consider factors such as the applicant’s willingness to redeposit data and
past collaboration with the NBN.®

Most investigators would probably use fewer than 100 specimens per year of one particular type
of tissue. Some entities might use up to 1,000 samples per year (for example, a large
pharmaceutical company or large academic medical center conducting many concurrent studies).
All studies should justify the number of specimens required for the specific proposed study.
Also, the Biospecimen Utilization Review Committee should determine if the tissue needed
might be obtained from other sources (e.g., a prospective collection for which outcome data are
not available, if the designated study does not require outcome data).

It is important to clarify that the roles of the NBN Tissue Utilization Committee and
IRBs/industrial review boards are distinct. The IRBs provide assurances that human subject
regulations and policies are being followed. The NBN Tissue Utilization Committee would look
at the quality of the proposed research and determine its priority for access to specimens.

8 See 6. Governance and Business Models for further discussion about business units and their functions.
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Deidentified data associated with the biospecimens would be made available to industry,
academia, and government users through a transparent IT platform that is Web based, searchable,
secure, and workable across virtually all systems (see 4. Bioinformatics and Data Management.)

3.3.9.1  Shipping

Designated carriers who are reliable and who routinely ship human tissue samples would be used
for all shipments from the NBN repository to the research users. Packages would be bar coded
and could be tracked via software provided by the carriers, and the carriers would have
acceptable procedures for resolution of shipment problems. The carriers would ensure that
paperwork accompanying shipments would be standardized and compliant with regulations.
Standard operating procedures would be developed for shipping and would be provided to
members of the network.

Facilities applying to be part of the NBN would have to comply with regulations for storage and
shipment of human tissue to domestic and overseas destinations. The International Air Transport
Association (IATA) regulates overseas shipments, and the U.S. Department of Transportation,
which regulates domestic shipments, has now adopted the IATA standards.’

3.3.10 Safety

Biohazards and other safety issues must be considered by personnel who collect tissues, by
investigators who receive tissues, and by laboratorians who work with tissues. The NBN must
ensure that persons who come into contact with specimens procured by its collection facilities
are trained properly in how to handle potentially hazardous materials. In particular, all specimens
must be handled as if infectious. It is an Occupational Safety and Health Administration (OSHA)
requirement that organizations that employ persons handling human tissues establish a written
safety program and a comprehensive training program to protect personnel from blood-borne
pathogens.

To be an approved site within the NBN, a facility should demonstrate its compliance with the
OSHA regulations—e.g., regulations for handling blood-borne pathogens (29 CFR Part 1910)—
and state and local biosafety requirements. As part of this compliance, safety and emergency
procedures, including a facility safety plan with standard operating procedures and standardized
personnel training, would be developed.'® This responsibility would probably lie at the Business

? Examples of general requirements for shipments and packaging of diagnostic specimens can be found at
www.olao.od.nih.gov/packaging instr.html. This Web site also details the requirements for packing instructions in
accordance with the IATA dangerous good regulations. The Department of Transportation, U.S. Postal Service, and
IATA are working to align their regulations to eliminate conflicting requirements. A new Federal Department of
Transportation Regulation for Shipping of Medical Diagnostic Specimens was implemented on February 14, 2003.
See the Texas Veterinary Medical Diagnostic Lab Web site (tvmdlweb.tamu.edu) for additional information. The
complete regulation can be found at hazmat.dot.gov/67fr-53118.pdf.

1% An example of such a document, a Bloodborne Pathogens Exposure Control Plan, prepared by the Division of
Safety, Florida Department of Labor and Employment Services, to facilitate compliance with OSHA’s blood-borne
pathogens standard, can be seen at www.cdc.gov/niosh/elcosh/docs/d0300/d000378/d000378.html.
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Unit level, with a corresponding QA matrixed responsibility at the NBN Operations Center level.
Fulfillment would include site visits, the distribution of written and online materials, and
training.

Organizations such as CHTN require investigators to sign an agreement that they will educate
their staff about the proper handling of biohazardous materials, and sign an agreement that
indemnifies the tissue procurement and distribution facility from any claims, costs, or damages
resulting from the use of tissues provided by that facility. It is recommended that the NBN
consider similar agreements with persons who will receive specimens.

3.3.11 Submission of Research Data

Creating a framework for sharing and comparing research results in a timely fashion would add
substantial value to the NBN. Therefore, it is recommended that validated, investigator-derived
data be returned to the NBN and linked back to original NBN tissue samples. Encouraging the
entry of validated data in a standardized format (e.g., outcomes, possibly research results) back
into the NBN system would create a rich, valuable, and unique resource available to all
investigators, providing new possibilities for the corroboration of research findings across
methodologies; the emergence of successful new therapeutic/preventive targets; and the
acceleration of important scientific breakthroughs. The research database will also be useful for
selection of related specimens remaining in the bank. The data would be able to be used
repeatedly, unlike the actual tissues, and would serve as a stimulus for participation in the NBN,
further enhancing the benefits for the scientific community.

The tissue resource and associated data would be made maximally useful if investigators were
required to submit their experimental data to the database after a set period. The Design Team
recommended that a multitier policy on submission of research data be considered, as whole-
scale submission of data may not be acceptable for some researchers. However, multiple levels
of acceptable validation exist among industry and academia, which may limit the usefulness of
the database to some groups of customers. Therefore, researcher-submitted data, unless validated
to the standards of all constituencies, may suffer from lack of utilization. Standards to ensure as
much data validity as possible will be necessary. When such data should be submitted, and the
appropriate level of data to be submitted (e.g., broad profiling genomic data versus focused
pathway mapping studies) by various types of researchers (academic or industry) with sufficient
validity standards should be determined by the Research Support Business Unit. The Design
Team offered the following guiding principles:

e As close to practicable after publication, researchers would be encouraged and invited to
submit data (especially DNA, RNA, and proteomic data) to the NBN.

e Researchers would be required to report all publications resulting from the use of NBN
samples, as well as reference the source of the samples in their report (as is required by
CHTN and other resource sharing facilities).

e [fDNA, RNA, and proteomic data are published, the raw data must be available for
public use, similar to publication standards set by major scientific journals.
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Creation of such a data resource, while of great potential value, certainly presents many technical
and policy implementation challenges. It will be necessary to create data standards to allow
resubmission in a usable format into a centralized database. Fortunately, data and nomenclature
standards are currently being created for many types of research results (e.g., Systemized
Nomenclature of Medicine and AJCC for cancer staging; Minimum Information About a
Microarray Experiment for gene expression data; and the common data elements created by the
EDRN), and these standards should also be used by an information resource such as that
suggested by the NBN. It will be difficult for the NBN to revalidate all submitted results, so
steps must be taken to ensure submission of data that other researchers will find valuable and
want to use. Researchers are often reluctant to submit data for various reasons, so incentives to
encourage this submission may be necessary. Finally, it will take time for the NBN to address
these challenges; consequently, the creation of a usable database with high value for researchers
likely will occur later, rather than sooner. Specific recommendations about how this might be
accomplished may be found in 6. Governance and Business Models.

3.3.12 Incentives for Participation in the NBN

To implement the NBN, potential sites may need incentives to overcome possible institutional
barriers. For example, they will need to adhere to strict policies, procedures, and standards;
invest in new infrastructure and support (staff, equipment, training, etc.); and revisit the role of
IRBs in the process. Incentives could be developed to encourage surgeons and pathologists to
cooperate in increasing samples within the repository for research. For example, increased
deposits of tissues could be rewarded with increased or priority access to tissue. Participating in
the NBN, and thus having met certain quality standards, might make an institution’s tissues more
valuable for other research purposes. NBN participation—and the associated increased
resources—might help existing repositories (e.g., SPOREs, clinical cooperative group banks, and
cancer centers) to improve their capacity for their entire range of activities.

Another incentive would be provided by access to the NBN database that would be developed as
part of this resource. Academic medical centers would want access for their researchers to use
this new valuable resource, which would not otherwise be available. The data could be used
repeatedly, unlike the actual tissue; thus, the data could serve as a stimulus for long-term
participation.

Different incentives would need to be developed for community hospitals because their needs
differ from those of academic centers. Absent resource constraints, community hospital
pathologists are generally willing to participate for the satisfaction of contributing to the research
enterprise. Providing a community hospital with funds to hire employees, such as technologists,
would be likely to encourage their participation. Community hospitals and academic centers
could be paired to share various resources. Alternatively, these hospitals could be tied in with
clinical trial groups to involve them in clinical research.'’ Cost and reimbursements as incentives
are discussed in 6. Governance and Business Models.

" The Division of Cancer Prevention at NCI already has ties through the Community Clinical Oncology Program.
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3.4 Summary of Key Findings and Recommendations

The NBN would be distinguished from existing resources for tumor tissue and other specimens
by highly standardized procedures for collection, processing, storage, annotation, and
distribution. The NBN would be developed to provide biospecimens and clinical information in
compliance with Federal, state, and local regulations. In particular, the following should be
noted:

e The NBN should be organized as (a) a decentralized network of collection facilities with
regional storage, possibly of nonprofit, tissue-repository organizations located near
academic medical centers and community-based hospitals that serve large and diverse
patient populations; 