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Abstract

Context.——The Surveillance, Epidemiology, and End Results (SEER) cancer registry program
is currently evaluating the use of archival, diagnostic, formalin-fixed, paraffin-embedded (FFPE)
tissue obtained through SEER cancer registries, functioning as honest brokers for deidentified
tissue and associated data. To determine the feasibility of this potential program, laboratory
policies for sharing tissue for research needed to be assessed.

Objective.——To understand the willingness of pathology laboratories to share archival
diagnostic tissue for cancer research and related policies.

Design.——Seven SEER registries administered a 27-item questionnaire to pathology
laboratories within their respective registry catchment areas. Only laboratories that processed
diagnostic FFPE specimens and completed the questionnaire were included in the analysis.

Results.——Of the 153 responding laboratories, 127 (83%) responded that they process FFPE
specimens. Most (n = 88; 69%) were willing to share tissue specimens for research, which was not
associated with the number of blocks processed per year by the laboratories. Most laboratories
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retained the specimens for at least 10 years. Institutional regulatory policies on sharing
deidentified tissue varied considerably, ranging from requiring a full Institutional Review Board
review to considering such use exempt from Institutional Review Board review, and 43% (55 of
127) of the laboratories did not know their terms for sharing tissue for research.

Conclusions.——This project indicated a general willingness of pathology laboratories to
participate in research by sharing FFPE tissue. Given the variability of research policies across
laboratories, it is critical for each SEER registry to work with laboratories in their catchment area
to understand such policies and state legislation regulating tissue retention and guardianship.

With the rise of personalized medicine for cancer treatment, there is an increasing demand to
profile molecular features of tumors.1 Not only is the procedure for acquiring fresh tumor
specimens costly and not always feasible, but researchers collecting such tissue specimens
do not always have access to clinical records and long-term follow-up information.
Additionally, such investigator-initiated and pharmaceutical company—sponsored studies are
not necessarily representative of the US population.2~ One alternative source of tissue from
cancer patients is archival formalin-fixed, paraffin-embedded (FFPE) tissue, routinely
collected in clinical practice for diagnostic purposes.

The Surveillance, Epidemiology, and End Results (SEER) cancer registry system, sponsored
by the National Cancer Institute (NCI), is a unique data resource that routinely collects data
on all incident cancer cases, including long-term follow-up information. The NCI’s
Surveillance Research Program, which oversees the SEER registries, is currently
investigating the feasibility of a Virtual Tissue Repository (VTR) to establish an
infrastructure for acquisition of deidentified clinical data, tissue resources, and whole slide
images for cancer research at the population level. Researchers will be able to apply to
access a searchable, web-based interface to select cancer cases ascertained within
geographic areas covered by participating registries. The SEER registries will function as
honest brokers to supply deidentified but linked tissue and data. It is anticipated that 2
funding sources will be available for the future scaled VTR. The NCI will provide funding
for personnel and technologic infrastructure, and researchers using this resource will pay a
fee for services rendered by and through the registries. Pathology departments and/or
laboratories providing requested services (eg, sharing tissue, whole slide imaging,
pathologist review, etc) will be able to recoup costs incurred directly through the SEER
registries. Importantly, for tissue-based research projects using the future VTR, researchers
will be required to deposit results from SEER-linked VTR studies in a data sharing platform.
It is envisioned that the NCI will need to work with organizations like the College of
American Pathologists (CAP), the United States and Canadian Academy of Pathology, the
American Society of Clinical Oncology, the American Association for Cancer Research,
patient advocates, and other stakeholders to communicate the value of VTR as a resource for
cancer research.

We are conducting a VTR pilot program, which is providing a wealth of information to
inform feasibility and best practices for our proposed VTR program. As part of this pilot, a
laboratory evaluation was conducted to understand the policies and practices of pathology
laboratories concerning sharing archival diagnostic and resection FFPE tissue specimens for
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research and to assess the feasibility of conducting research using these tissue resources
from pathology laboratories within catchment areas of participating SEER registries.

MATERIALS AND METHODS

RESULTS

Between April 2016 and February 2017, seven SEER registries (Greater California,
Connecticut, Hawaii, lowa, Kentucky, Louisiana, and Utah) participated in a pathology
laboratory evaluation. A 27-item questionnaire was administered via telephone by the
registry to a representative from each pathology laboratory, either freestanding or in a
hospital, that handles general cancer specimens within the registry’s catchment area.
Deidentified responses were submitted by registries to the NCI’s Surveillance Research
Program through Lime Survey.® Laboratories reporting that they do not process FFPE tissue
blocks were excluded from answering further related questions. Pathology laboratory
evaluation questions were formulated to address 4 major areas: biospecimen storage,
research collaboration, digital slide imaging, and research approval (Supplemental Table 1,
see supplemental digital content at https://meridian.allenpress.com/aplm in the February
2021 table of contents, containing 1 figure and 10 tables).

Frequency distributions of laboratory responses were calculated. The number of FFPE tissue
blocks processed per year by laboratories was used as a proxy measurement for laboratory
size (>0 to <10 000, 10 000 to <100 000, and =100 000). The association between number of
FFPE tissue blocks processed per year and willingness to share tissue for research was
evaluated using Fisher exact test. Statistical analysis was conducted using StataSE 15
(StataCorp LLC, College Station, Texas) and SAS 9.4 (SAS Institute Inc, Cary, North
Carolina), with the threshold for significance established at A< .05.

Numbers of laboratories within each SEER registry’s catchment area that responded to the
evaluation varied considerably. Of the 250 laboratories within the 7 SEER registries’
catchment areas, 153 (61%) responded to and completed the evaluation. Response
proportions varied by registry, ranging from 48% to 83% (Supplemental Table 2). Among
the laboratories that completed the evaluation, 127 (83%) reported that they process FFPE
blocks and therefore were asked to complete the full questionnaire.

Most of the laboratories queried (88 of 127; 69%) indicated that they were willing to share
tissue specimens for research purposes (Supplemental Table 2). Most of the laboratories
processed between 10 000 and 100 000 tissue blocks per year, and the laboratory size was
not associated with willingness to share tissue blocks or sections for research (Supplemental
Table 3). Among the laboratories that were not willing to share diagnostic tissue for
research, underlying reasons included administrative costs, concern about depleting
resources, unwillingness to participate in research, and the need to retain blocks for legal
issues or future diagnostic studies (Supplemental Table 4). Most of the laboratories were
willing to share tissue blocks for research (82 of 127; 65%) and provide other services (eg,
loan slides or provide digital slide images) to researchers (Figure 1).

Arch Pathol Lab Med. Author manuscript; available in PMC 2021 May 20.
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Costs associated with retrieving, processing, and/or shipping tissue for research varied
across different laboratories for the same type of requests (summarized in Supplementary
Tables 5, through 9, and original answers listed in Supplementary Table 10). For example,
55 of 127 laboratories (43%) were willing to loan original diagnostic slides (Figure 1), 25 of
which (45%) loaned slides at no extra charge (shipping cost may apply), and a few
laboratories estimated the cost being between $5 and $26 per slide (Supplementary Table 5).
A total of 67 of the 127 laboratories (53%) were willing to generate new slides from FFPE
tissue blocks (Figure 1), and 43 of them (64%) provided an estimated fee (Supplementary
Table 6), ranging from no charge (5 of 67; 7.5%) to $200 per slide (1; 2%), with most (40 of
67; 60%) charging less than $25 per slide. Fewer laboratories reported that they provide
slide review by a pathologist for tissue block selection (38 of 127; 30%) or of digital slide
images (6 of 127; 5%; Figure 1 and Supplementary Tables 7 and 8, respectively). Among
laboratories willing to share tissue for research (n = 88), most of them (53; 60%) did not
know or did not provide the cost estimates to retrieve tissue blocks. For the 40% (35 of 88)
that provided cost estimates, 19 of 88 (22%) charge $30 or less for tissue block retrieval, and
13 of 88 (15%) do not charge (Supplementary Table 9).

Of the laboratories that processed tumor FFPE blocks (n = 127; Table 1), approximately half
responded that they do not store tissue blocks at a remote site. Although 60% of the 127
laboratories reported that they kept tissue blocks for 10 to 15 years either onsite or at offsite
storage sites (Table 1), another 13% stored FFPE tissue blocks indefinitely. Almost 75% (93
of 127) of responding laboratories discarded FFPE blocks before or upon reaching the 10-
year tissue block storage time as required by CAP (Supplemental Figure 1, A). The most
frequent reason for destroying FFPE blocks was meeting the CAP minimum requirement for
retaining diagnostic FFPE tissue blocks (76 of 93; 82%; Supplemental Figure 1, B). Another
frequent reason for discarding tissue was the cost and space associated with storage (33 of
93; 35%; Supplemental Figure 1, B).

The human subjects research requirements for conducting research using human
biospecimens also differed by laboratory (Figure 2). Varying levels of Institutional Review
Board (IRB) approval were required for laboratories to provide biospecimens for research
purposes (eg, IRB exemption of review, expedited, or full IRB review required). Regarding
informed consent, 55 of 127 laboratory respondents (43%) reported that they did not know
the current requirements of consent for research purposes (Figure 2, A). The most
commonly reported IRB approval requirements were IRB approval from a principal
investigator’s institution (47 of 127; 37%) or from a hospital (36 of 127; 28%; Figure 2, B).

DISCUSSION

Registry-based biospecimen repositories have provided invaluable opportunities in cancer
research,® especially with recent developments in cancer genomics research.”8 We sought to
understand the policies and procedures for obtaining archival diagnostic FFPE specimens for
use in cancer research through SEER cancer registries. The study not only provided an
encouraging perspective on the potential availability and storage capacity of archival tissue
blocks but also raised the concern of the policies affecting laboratories” willingness to share
such tissue for correlative research unrelated to a patient’s clinical care. These findings will
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help address the gaps and strengthen the collaborations between the research community and
surgical pathology laboratories.

Our study achieved an overall response rate of 61%, underlying the importance of a familiar
working relationship between cancer registry staff and personnel at laboratories for the high
participation in the pathology laboratory evaluation. However, given the variability in
response rates of laboratories among these registries, it is plausible that how the registry staff
approached laboratory staff and directors impacted their willingness to complete the
assessment. These considerations may not fully explain the lower than desired response rate,
because vigilant follow-up was reported from registries, but responses from some
laboratories were incomplete.

Because most laboratories responding to the survey were willing to share tissue blocks and
to offer additional tissue resources and services for correlative research, use of such
resources for population-based research appears feasible, regardless of laboratories’ capacity
to process FFPE tissue. Only a few laboratories clearly stated their reasons for not sharing
tissue for research, which included scientific, administrative, and legal reasons. Fees
associated with retrieving tissue for research could be a major concern for researchers, and
they may also impact cost recovery for the service provided by the laboratories. Among
laboratories providing tissue-related services for certain fees, it is important to have cost-
recovery mechanisms in place so that laboratories will be able to continue supporting tissue-
and digital image—based research. It is anticipated that laboratories with a “research support
cost-recovery core” may have their own digital slide imaging platform that would allow
them to provide 40x magnification whole slide imaging files to SEER without incurring
shipment-related risks of damaging or losing original glass slides. Although the ownership
of diagnostic tissue blocks is not stated in state or federal rules, it is recognized that
pathology laboratories are the custodians of such diagnostic tissue.® Although using such
diagnostic FFPE tissue for correlative research is not prohibited by law, pathology
laboratories prioritize use of clinical specimens for diagnosis and patient management,
resulting in limitations on the availability and quantity of such tissue that can be shared with
researchers.10

Almost all laboratories reported that they stored FFPE tissue blocks on-site for up to a
certain period of time, generally around 10 years. Most laboratories that were willing to
share tissue for research had FFPE blocks readily available for retrieval. However, given the
CAP requirement of retaining FFPE tissue blocks for at least 10 years,11 many laboratories
indicated that they would terminate block storage and destroy blocks upon meeting this 10-
year retention requirement. Since 2003, three SEER registries (Hawaii, lowa, and Los
Angeles) have functioned as Residual Tissue Repositories that collect FFPE tissue blocks
being discarded by laboratories after the minimum retention requirement has been met as
established by CAP.12 Investigators can request deidentified, but linked, tissue and data
through these Residual Tissue Repositories, which acquire discarded tissue from laboratories
in their catchment area on an annual basis. Simultaneously, these registries can obtain
medical records to provide additional clinical information and deidentified pathology
reports. As the future SEER-linked VTR Program is developed, it will be critical to
concurrently expand the Residual Tissue Repositories system. Although concerns were
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raised regarding the suitability of older FFPE tissue for DNA and RNA studies, 1314 there
have been successes in using such decades-old FFPE specimens acquired from the SEER-
linked Residual Tissue Repositories for next-generation sequencing studies.”:8

As expected, laboratory willingness to provide diagnostic tissue resources or services for
research requires some level of IRB review and, in some cases, informed consent.1> One
explanation for laboratory respondents’ indication that they did not know whether they
would require IRB review and/or informed consent was that they may not have previously
participated in research. At the time this pathology evaluation was conducted, there were
nationwide debates about the Notice of Proposed Rulemaking to the Federal Policy for the
Protection of Human Subjects published in the Federal Register on September 8, 2015.16
The Notice of Proposed Rulemaking proposed that all research using deidentified human
biospecimens be subject to the Common Rule and that consent be obtained for such
research. This proposal could have impacted how the laboratories responded to questions
regarding IRB requirements and the need for informed consent for sharing deidentified
specimens. However, the Final Rule, published in the Federal Registeron January 17, 2017,
and made effective on January 21, 2019, did not adopt the proposed changes regarding the
use of deidentified biospecimens.18 Under the Final Rule, studies involving deidentified
biospecimens and data are not considered human subjects research and therefore are not
regulated by the Common Rule. Another explanation could be that for laboratories that had
experiences in handling tissue requests for nondiagnostic purposes, the model of
participating in research as described in the questionnaire may be unfamiliar to the
respondents. For example, most laboratories were familiar with the use of diagnostic tissue
for clinical trials whereby a written informed consent is obtained and residual tissue is sent
to the clinical trial team.1’

This study had both strengths and limitations. First, the study included both research
institute—affiliated and freestanding community pathology laboratories within population-
based SEER registry areas, thus providing generalizable perspectives of pathology
laboratories. Also, laboratories could have updated their policies since the time the study
was conducted; therefore, the results presented in this paper may not accurately reflect
current practice. However, with the ongoing VTR pilot studies, new insights into current
practice have been and will be provided as FFPE specimens are requested and processed.

CONCLUSIONS

This evaluation of community-based and academic pathology laboratories demonstrates the
feasibility of obtaining archival, diagnostic FFPE tissue specimens for research on a
population level. Institutional regulatory policy is the primary factor restricting the
pathology laboratories from participating in research, and these policies vary by institution.
Increasing laboratories’ awareness of the current Final Rule for research involving
deidentified biospecimens may assist with access to tissue for nonclinical purposes in the
future. The development of an infrastructure for researchers to access deidentified diagnostic
FFPE tissue and data will require the engagement of laboratories and affiliated pathologists,
hospitals, researchers, policy makers, and patient advocacy groups.

Arch Pathol Lab Med. Author manuscript; available in PMC 2021 May 20.
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Figure 1.
Pathology laboratories’ current practice on sharing of biospecimens or providing other

resources or services for research use (n = 127). The willingness to share different types of
biospecimens for research use (A), and the willingness of providing other resources or
services for research (B). Abbreviation: FNA, fine-needle aspiration.
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Regulatory requirements for research using biospecimens among laboratories processing
formalin-fixed, paraffin-embedded blocks (n = 127). A, Terms of research consent required
for pathology laboratories to provide tissue specimens for research. B, Institutional Review
Board (IRB) protocols required by pathology laboratories.
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Table 1.

Storage of Formalin-Fixed, Paraffin-Embedded (FFPE) Specimens at Different Locations

L ocation of Tumor FFPE Block Storage, No. (%)a

Length of Storage, y In Laboratory Remote Site
0 1(1) 62 (49)
>0t0 <5 36 (28) 0(0)
50 <10 7(5) 10 (8)
10to <15 64 (50) 23 (18)
15 to <100 7(5) 12 (9)
Indefinitely 7 (5) 12 (9)
Unknown 5 (4) 8 (6)
Total 127 127

aPercent of the total.
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