NCCCP Biospecimens (BIOSPEC) Breakout Session
Carolyn Compton, MD, PhD

James Robb, MD

Office of Biorepositories and Biospecimen Research (OBBR), NCI
Dr. Compton starts the session.

Slide--Welcome, Purpose, and Overview: Dr. Compton NCCCP Biospecimens

· Brief biography

· Role of NCI Program Advisory Committee (NPAC)

· Technical expertise, infrastructure, and mentoring

· Help all sites work together for improved patient care & safety

· Identify and unify best practices (SOPs)

· Share data that is HIPAA compliant: virtual data base

· Initial Biospecimen (BIOSPEC) workplan: scope of work

· Fine-tuned after Baseline Survey completed: hospital-specific

· Baseline Assessment Survey: separate contractor, ? early Fall

· Quarterly Report Template: provided in July, 1st due end of September

· What steps taken to move toward creating necessary infrastructure

· Some statistics to be provided only twice per year – further guidance coming

· Ongoing pilot oversight: Monthly conference calls beginning in July
Estrogen-receptor, HER2/neu testing are two example of how testing on biospecimens can alter clinical practice, and ‘not in a good way’ [talking about errors]. In HER2/neu, the therapy was in the clinic before the standardization of the test, which led to a large number of misdiagnoses.

There has to be steps to standardize the samples that go into testing for ‘personalized medicine.’ Molecular changes can occur to biospecimens as a result of what we do to them/how they’re processed, that can be mistaken for intrinsic properties of the disease.
“Biobanking is 70% bookkeeping.” You don’t want to have the perfectly preserved specimen that belongs to another patient.
NCI will be providing advice and support, but most of the NCCCP center interactions will be with contractors.

They want everyone to think about what they need to establish a biospecimen program in line with the Best Practices. Though these are not rules—NCI is not a regulatory agency, and can’t enforce them. However, FDA is becoming very interested in biospecimens. They’re now looking for the paradigm of a diagnostic test with a targeted therapy. They’re just realizing that the test can be perfect, but still get tripped up with a bad biospecimen.
Cost recovery for a biospecimen program—providing samples/specimens to industry, who are our partners.

NCI expects it will take longer to establish the baseline in this area.

Slide--A New Respect for the Biospecimen
· Value is intrinsically high

· The gold standard of diagnosis (prognosis)

· The ultimate in specificity: patient; disease

·  Long-term value

· Life of patient

· Generations of science (as technologies evolve)

· All of the data are there and waiting for new ways to extract it

· Many specimens represent a non-renewable resource

· The currency and sine qua non of translational (human subjects) research

The importance of biospecimens: “No meat, no treat.” If you don’t have a biopsy-proven diagnosis of cancer, you don’t initiate definitive therapy.
Slide--Not All Biospecimens Are Equal in Value

· Value Added

· High degree of physical quality

· High quality associated data

· Path

· Clinical

· Quality control

· Molecular

· Broadly consented

· Privacy protected

· Value-level of the specimen should match the need of the research

You can make biospecimens more valuable if you preserve their physical and molecular integrity to a great degree.

Most useful specimens are those that the patients give broad consent for use. (Can’t be HIPPA authorization, which is use specific.) Can build an agreement to be re-contacted into consent forms.

Most patients want their specimens to be use for research. Therefore, the chain of trust is important and must be protected.

Not every research project needs a ‘platinum-grade’ specimen. E.g. if a project doesn’t need the associated clinical data, you can anonymize specimens (not considered human research). 

Slide--Economics: Business Model

· Cost one of the biggest issues brought forward from public comments

· Cost recovery (not profit) condoned by NCI

· Costs are complex to determine

· Typically hidden or heavily subsidized

· Costs will differ significantly according to regional labor rates, institutional infrastructure, and volume (economies of scale)

· Often as (or more) expensive to do it poorly as well

· OBBR is on it (guidance coming)
Expense is not always related to the degree of excellence. It can be just as expensive to do a bad job!
Slide--The Misunderstood Biospecimen: Points to Ponder

· It lives: it was part of someone’s anatomy a few minutes ago 

· It’s cells are reactive to biological stresses (that’s their job in life)

· There are few things more stressful than what surgeons and pathologists do to them

· Which molecular profiles reflect the disease process and which are merely a reaction to their recent encounters with physicians?

This is why we need ‘whole life-span’ documentation for biospecimens. What was done to it, and when?

Slide--Key Variables: Biospecimen Research
Pre-acquisition variables:

· Antibiotics

· Other drugs

· Type of anesthesia

· Duration of anesthesia

· Arterial clamp time

· Blood pressure variations

· Intra-op blood loss

· Intra-op blood administration

· Intra-op fluid administration

· Pre-existing medical conditions

· Patient gender

Post-acquisition variables:

· Time at room temperature

· Temperature of room

· Type of fixative

· Time in fixative

· Rate of freezing

· Size of aliquots

· Type of collection container

· Biomolecule extraction method

· Storage temperature

· Storage duration

· Storage in vacuum

To understand the effects on protein, RNA, or DNA, we’re going to have to study them using the different platforms used to analyze them. “This is what you need to control, and if you can’t control it, this is what you need to add and subtract.”

Slide--Framework for Development of  Evidence-Based Standards Operating Procedures 
“The ice-cube tray”

Question: Do the Best Practices include all of these issues?

Answer: No, the BPs are built on the current state of the science, which is unfortunately very poor. We’re building on what we know right now, and that is mostly derived from empirical knowledge. We’re asking those of you in the project to go a step further, tell us what you need to go beyond these BPs.
Collecting this kind of data adds value to your biospecimens, makes them unique and sought after.

Question: Anonymous tissue and use downstream?

Answer: Anonymization means that it’s impossible to trace back to the patient. In that situation, it becomes much less valuable for research, but some types of research can still make good use of it if it’s high quality. It doesn’t require consent. It’s even legal to do it if consent is withdrawn, but the ethics of that are undecided.’
Question: Are you thinking about a business model where you could attract patients by telling them that you can save specimens for their future needs?
Answer: People are already beginning to ask for this service. In the future, you might want to think about banking normal tissue.

Question: Are we working towards a giant tissue bank?
Answer: If this vision is realized, you will all end up with highly uniform ‘stuff,’ with instant statistical power.
Question: Who controls the issue bank? Local or NCI?

Answer: Local, NCI is not the biobank police! As long as ethical standards are adhered to, you can be flexible with your business model.
Question: What about charging long-term collaborators?

Answer: NCI does not recommend not charging. If someone gets something for free, it’s not perceived as valuable. Discounts and ‘first dibs’ would be OK if they’re overt, transparent business practices. You wouldn’t want to sell specimens to anyone but legitimate researchers—that would break the chain of trust.
Dr. Compton realizes that this is a bit of a culture change. Biospecimens need to be thought of as another line-item/cost. Expectations of free samples need to change.

It’s just as important to define the limits of what biospecimens are good for. ‘Standard practice’ is a moving target.

Question: Have there been any recent legal challenges to selling human tissue for research?

Answer: Yes, and scandals. But there are currently companies doing this in the US. It’s not illegal…pharma can’t get the specimens they need from the available sources. There’s a black market w/questionable specimens (e.g., Russia) that’s thriving. It’s expensive to do it right. There was a first-rate company in Boston called Ardais that did this, but their quality standards were so high they went under.

Question: Imparative to put possible sale of tissue on consent form.

Answer: Yes, may be provided to industry in a cost-recovery model, not for profit. But yes, it MUST be transparent. Patients need to understand that pharma is a partner, or else we’d never have drug development.

TCGA has an outstanding consent form. 

Question: Who owns tissue samples? Institution? Individuals?
Answer: This is in flux. The latest challenge was the Catalona (sic) case. He was at Washington U and moved to another university, and wanted to take his 20+ years of specimens with him. WU said no, they’re ours—the NCI grants were to us and he used our facilities. The courts just decided on appeal that they did belong to WU.

FYI, Washington state has decided that DNA is a HIPAA identifier. This is a huge problem for obtaining a HIPPA research waver, since you can’t ‘strip’ DNA from a sample! The ethical and legal issues in biospecimens are going to be more complicated than the physical issues. 
Dr. Robb takes over.

Slide--From Light Microscopy to Personalized Molecular Medicine: are you ready?
Biospecimens agenda: James Robb, MD

· Brief biography

· Contact information sheet: 2 per hospital

· Monthly conference calls: 4th Tuesday, 1-3 pm Eastern

· Paradigm shift to “molecular” pathology testing: AP & CP

· New “targeted molecular drugs”: Pathology has key role

· Patient selection & proficiency testing: Her2 as example - CAP/ASCO

· Pharmacogenomic testing for timing and dose of drugs

· Toxicity testing

· Efficacy testing—see if the drug is working or not early in treatment
· Primary 3 year goal for Biospecimens portion of NCCCP: identify “gaps”

· Overview of Best Practices for Biospecimen Resources and pathology

              departmental checklists: make sure we all on the same page

· Other topics

· Next steps

Only in the community can we ask the question of clinical utility (for a test, marker, etc)

The 3-year goal for the NCCCP is not to implement anything, but to identify the gaps each hospital has in these areas.

Slide--Personalized Molecular Medicine or Molecular Abyss? It ‘s all in the biospecimen! 
Tidelands = “premolecular” testing: serum albumin, glucose (grams: 100)

Shelf = Early molecular tests: fibrinogen/PSA + Light Micro (milli/micrograms: 10-3/-6))             

Plateau = current molecular tests: Troponins/BNP (nano/picograms: 10-9/-12)

Abyssl plane = future tests: (attograms: 10-18)

1. Approach the future via the Blake Ridge (step by step) with development and implementation of evidence-based, best practice biospecimen collecting, annotating, processing, storing, and privacy protocols

OR 

2. Expand rapidly into the abyss: excellent tests with inadequately annotated, collected, processed, stored, & private biospecimens

Slide--New Targeted Molecular Drugs: Herceptin/Her2 Slide #1
· Test for eligible patients: Her2

· Timing and dose of drug: pharmacogenomics

· Toxicity in eligible patients: “toxicogenomics”

· Efficacy of drug against disease: “efficogenomics”

This is a very important paradigm shift for everybody. We have to have the group of eligible patients, we need to know the timing and the dose—the pharmacogenomics, we have to know the toxicity in the eligible group, and we have to know very quickly the efficacy.

Slide--New Targeted Molecular Drugs: Herceptin/Her2 Slide #2
· Her2 (CAP/ASCO guidelines: handout)

                      http://tinyurl.com/yznjl6
· Formalin fixation: >6 hours, less than 48 hours

· The required proficiency testing for breast cancers is the current “gold standard”. 

· This requirement for breast cancers requires significant review and modification of surgery/pathology/histology work flow patterns.

· This light microscopy to molecular personalized medicine paradigm shift will become the standard for all malignant and non-malignant diagnostic tissue and cellular formalin-fixed biospecimens.
No one really understands formalin fixation. We’ve all been taught it, but taught it wrong. These new guidelines require significant review and modifications of surgery/pathology/histology work flow patterns.

Advocacy groups are interested in this issue.

Formalin fixation—time in solution must be in the pathology report, along with transport and processing: no “mystery meat in paraffin.” This will require a lot of interaction between departments. We need to make surgeons and others really understand why we need this.
Slide--New Targeted Molecular Drugs: Herceptin/Her2 Slide #3
· Molecular mechanism of formalin fixation

· Aqueous phase penetrates tissue rapidly

· Formaldehyde crosslinks proteins slowly

·  6-48 hours for optimal ER IHC (used for Her2)

· Goldstein paper (handout) – AJCP 2003;120:86-92

· formaldehyde (((( methylene glycol

· Must measure/estimate formalin fixation time and put into pathology report: transport + processing

· CAP creating pathology/laboratory reporting protocols similar to the cancer protocols.

It’s the same in small hospitals and large institutions. We are using the most questionable possible specimens in translational science—it’s not efficient.

Audience comment: we don’t have enough interaction between departments. A pathologist mentioned having a run in with a surgeon about sample analysis being late because of a change in procedure that would improve quality but take more time.
Dr. Compton mentioned the huge inter-lab variability there was just in formalin processing due to machines in a set of hospitals—an order of magnitude. And the CEOs wouldn’t let any changes be implemented that would affect the laboratory.

Pathologist—we need to validate on site that what we’re doing is accurate. 

NCI would like to know what you’ve tried that did or didn’t work. If our vision of personalized medicine doesn’t match reality, what can actually be done, we need to know that know. Limits of technology or manpower, or bureaucracy. This is a way the government can help—to solicit ideas for ‘fixes’ through RFAs and other grant mechanisms.
Slide--Biospecimen Best Practice Protocols
· Office of Biorepositories and Biospecimen Research (OBBR) biospecimens.cancer.gov
· Biospecimen Research Network (BRN): biospecimens.cancer.gov
· Identify/create evidence-based current best practice protocols for every cancer-related analyte on every testing platform for every type of patient biospecimen: working with RAND corporation

· Identify “gaps” in the evidence and do or contract the research necessary to fill in the gaps (intramural and extramural-worldwide)

· All protocols to be vetted by the College of American Pathologists (CAP) Scientific Resource Committees: will be in public domain

· Similar process to current CAP Cancer Protocols

· BRN website for published and unpublished data concerning collection, transporting, processing, and storing biospecimens

· Ideally be “ice cube tray”: information for every analyte for every testing platform for every type of biospecimen

caBIG has a tissue and pathology ‘workspace’—caTissue suite. caTissueCore, caTies, clinical annotation engines.
Question: Will the ‘road show’ cover all the topics we’ve been discussing.

Answer: No, the road show is just to explain the Best Practices document. We’re going steps farther with NCCCP.

Slide--Identify Biospecimen Best Practice “Gaps” at Each Hospital
· What are the “gaps” between the current state and full adoption of the Best Practices for Biospecimen Resources?

http://biospecimens.cancer.gov/biorepositories/guidelines_full_formatted.asp 
· What will it take to fill in the identified “gaps”?

· Workflow in pathology, surgery, nursing, etc.

· Professional and technical staff requirements

· Physical laboratory and/or biospecimen storage changes

· Case reporting: CAP unified AP/CP reporting project

· Similar to CAP Cancer Protocols

· IT changes to support caBIG connectivity or implementation

· What will it cost to fill in the identified “gaps”?

· Biospecimens and IT: will mentor a hospital for changes it wishes to implement  - not a requirement of 3 year project

Slide--Review of BIOSPEC “Gap” Evaluation Matrix Slide #1
· Review components of Matrix

· Pathology departmental detail

· Best Practices for Biospecimen Resources checklist

· Matrix will be completed with Evaluation Contractor

· Complete within one year

· As completed, use Matrix to place each hospital into one of four tiers

· Baseline:

· Stand-Alone Pathology Laboratory Work Process

· Site-specific Operating Procedures (SOPs)

· No or Minimal Biospecimen Annotation

Specimen is anything that comes out of the human body—doesn’t have to be solid. Includes urine, blood, plasma, etc.

Slide--Review of BIOSPEC “Gap” Evaluation Matrix Slide #2
· Tier 1:   Baseline plus:

·  Identify collaboratively and deploy Best Practices for Biospecimen Resources (BPs) that would add value to the site, either 

· using NCICB as an application service provider (caBIG), or

· installing infrastructure locally, or

· adapting local systems to share data in a caBIG™ compliant manner

· Tier 2:  Tier 1 plus: 

· Use local electronic medical record infrastructure, either pre-existing or open source, to prototype an end-to-end clinical research data pipeline for biospecimen annotation, collection, processing, reporting, and storing

· Tier 3:  Tier 2 plus: 

· Primary pilot site sharing data bidirectionally with secondary site(s), or

· Two or more pilot sites sharing data bidirectionally with common clinical data warehouse

Reinforcement: implementation is not required during the 3-year pilot.

Slide--Other Topics/Questions & Next Steps
· Other topics

· Questions

· Next steps

· Complete Pathologist Contact Information List

· Two pathologists per : phone and email address

· Test email BIOSPEC group (from above list)

· 1st Monthly Conference Call: 4th Tuesday, 1-3 pm Eastern

· At least one pathologist or designee for each HOSPITAL

· Additional attendees welcome

· July 24: 1-3 pm Eastern

· SAIC staff person will be present for helping with infrastructure/contract/etc. items and taking minutes
