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The California Council on Science and Technology (CCST) would organize this project.  It is 
CCST’s statutory mandate from the State to serve in such an advisory capacity. CCST will 
nominate members of the PM Advisory Group and Task Forces. BT&H would appoint the 
advisory members and coordinate the liaison with other State agencies and departments.  Total 
cost for this project will not exceed $195K. 
 
Meetings will be scheduled to maximize the attendance of members. To optimize the 
productivity of the sessions CCST would provide to all members in advance of the meetings 
extensive background information relevant to PM and the tasks at hand. This is not another 
study,  but rather a product consisting of defined principles and specific recommendations 
targeted to the agents of change.  
 
PCAST states that the benefits of personalized medicine are threatened by an array of obstacles 
including: 

• Methodological and logistical challenges in validating apparent correlations between 
disease and genomics-based biomarkers, which are being generated at an accelerating rate 
through the latest genomic and molecular technologies 
• Regulatory and reimbursement systems that were not designed to accommodate complex 
genomics-based diagnostics that have the power to sway high-stakes medical decisions 
• Absence of the electronic medical record-linked decision support tools needed to 
effectively integrate the results of genomics-based diagnostic tests into routine clinical 
practice 
• Intellectual property laws and practices that may present barriers to investment in 
genomics-based diagnostics 
• Privacy concerns that may limit patient acceptance of genomics-based diagnostics 
• Education of patients and physicians on the proper use and limitations of new genomics-
based diagnostics 

 
We shall build on this analysis and that of others such as reports being produced by the 
Personalized Medicine Coalition and a Deloitte report on “Where is the ROI for Targeted 
Therapies? Assessing the barriers and incentives for adopting personalized medicine,”2 
especially focusing on specific issues of California and California State government. 
 
Task Forces 
The project will be accomplished by a series of 8 meetings. Recommendations will begin to 
emerge immediately from the first meeting and will continue to evolve during the project 
process. During deliberations, pilot programs that could be initiated promptly by the State 
government will be suggested. 
 
Note:  Revise timelines here. 
 
Project Steps: 
1. Formation of PM Advisory Group – February, 2009 

                                                
2 Where is the ROI for Targeted Therapies? Assessing the barriers and incentives for adopting personalized 
medicine” scheduled for release in January 2009. 
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Scoping of potential prospective pilot for archiving and inter-institutional sharing of 
information and materials of PM. 
 
In addition to the recommendations being developed by the Task Forces, CCST will undertake 
an examination of the existing or needed workforce development to support the shift of 
healthcare systems to PM practices.  
 
Workforce analysis will: 

a. Identify options for building a personalized medicine-informed health care workforce 
through collaboration among personalized medicine industry experts and 
education/training providers to target needed workforce skills and critical education 
pathways. 

b. Explore education/workforce training needs among medical personnel as well as 
development of appropriate continuing education programs.  Include exploration of need 
to infuse personalized medicine concepts and tools into medical school curricula. 

c. Investigate need to develop a consumer education program regarding the benefits of 
personalized medicine and engaging consumers in the personalized health care process, 
including dialogue with providers and payers. 

d. Examine public policy needs supporting education and workforce development required 
by this emerging industry. 
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BUDGET ESTIMATE  
 

  BUDGET 
Project Management  

 CCST Staff and Consultant Salaries* $125,060  
 Benefits based on 32% $40,020  
   
Meetings and Travel  
 Staff Travel $4,400  
 Task Force & Advisory Group $12,000  
   
Meeting Costs   
 Refreshments/Lunch $3,960  
   
Report   
 Writer $6,500  
 Production, Design, Publication of report $500  
   
Supplies and Office Expenses  
 Misc. expenses (postage, supplies, telephone expenses, etc.) $1,200  
    

   
 Total Costs $193,640  
   
Does not include indirect cost recovery of 19.2%  
   
*Includes: Executive Director - 1 day per month 5% 
 Project Director 100% 
 Project Associate 70% 
 Administrative Support - 4 days per month 20% 
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has spread to the lung, liver, bone, etc. is often empiric and many palliative treatment 
regimens are offered. 
 
Almost half of the new cases are lymph node-negative (LN-), estrogen receptor positive 
(ER+) tumors.1 Approximately 17% (tumor size 0.1-1.0 cm) to 34% (tumor size 2.6-3.0 
cm) of women with node-negative, ER-positive tumors are at risk of distant recurrence 
within 10 years with no adjuvant therapy. The landmark NSABP B-14 study indicated 
that tamoxifen has clear efficacy and can reduce that distant recurrence rate to 15%.2  A 
later study conducted by Paik et al found that in a group of 651 tamoxifen-treated 
patients, the proportion of patients without distant recurrence at 10 years increased just 
4.4%, from 87.8% to 92.2%, with the addition of chemotherapy to the treatment 
regimen.3 
 
For each patient, this benefit must be weighed against the risk of adverse events. 
Chemotherapy-related adverse events occur in almost all patients and more than 1 in 10 
women experience a serious or life-threatening event.4 Between 1 in 100 to 1 in 500 
women actually die from side effects related to the administration of chemotherapy. 
Other adverse effects include ovarian failure, cardiotoxicity, nausea, and hair loss. As 
Paik et al concluded, "The likelihood of 10-year distant recurrence in patients treated 
with tamoxifen alone is about 15%, at least 85% of patients would be over-treated with 
chemotherapy if it were offered to everyone.2 
 
Clinical guidelines exist (based on clinical markers such as tumor size, age of the patient, 
and tumor histology) to guide the decision of who should undergo chemotherapy. 
Guidelines define most women with node-negative, ER-negative breast cancer as having 
higher risk of recurrence than ER-positive women, thus more than 60-70% of women 
receive adjuvant chemotherapy and at least 1 in 2 women receiving adjuvant 
chemotherapy are subject to the risk of early and late adverse events without a clearly 
defined sub-group for which benefit is ascribed.5 
 
Large clinical trials, such as the landmark National Surgical Adjuvant Breast and Bowel 
Project (NSABP) trials (B-14 and B-20), have demonstrated the benefit of tamoxifen and 
adjuvant chemotherapy in women who have node-negative, ER-positive breast cancer.2, 6 
Because the likelihood of distant recurrence in patients treated with tamoxifen alone after 
surgery exceeds 10% at 10 years, the results from these trials have supported a treatment 
trend toward use of adjuvant chemotherapy across this population. 
 
A more reliable method of identifying those patients due to receive benefit from 
chemotherapy could provide both better treatment outcomes and potentially save many 
from the adverse effects of chemotherapy. 
 
Risks of Adjuvant Chemotherapy 
 
Chemotherapy is associated with serious early and late adverse events (AEs).3 In the 
following Figure 1, Hassett and colleagues displays the difference between hospital 
admission and emergency room visit rates among breast cancer patients with and without 



 3 

chemotherapy.7 Chemotherapy-related adverse events were more common among 
chemotherapy recipients (infections, neutropenia, thrombocytopenia, anemia, nausea, 
emesis, diarrhea, malnutrition and dehydration) whereas chemotherapy-unrelated adverse 
events (hip fractures, etc.) were not, after adjusting for age, co-morbidities, metastatic 
status and other factors. Approximately 51% of chemotherapy patients visited the ER or 
were admitted to the hospital within the first 6 months of treatment compared to 23% of 
women not receiving chemotherapy. Chemotherapy-related adverse events occur in 
almost all chemotherapy patients and more than 1 in 10 women experience a serious or 
life-threatening event.4 
 
Figure 1. Hospital admissions and Emergency Room visits among breast cancer patients, 
grouped by chemotherapy usage. 
 
 

 
 
From Hassett et al. 2005 
 
When the absolute benefits of chemotherapy are small, the associated toxicities of 
chemotherapy may outweigh any potential benefit. Therefore, accurate and reliable 
information is needed to help physicians and their patients weigh the potential benefits 
and risks of adjuvant chemotherapy. 
 
Addressing the Unmet Need: Oncotype DX® Assay Node Negative Overview 
 
Oncotype DX is a validated genomic test that predicts the likelihood of breast cancer 
recurrence, the likelihood of patient survival within 10 years of diagnosis and the 
likelihood of chemotherapy benefit in early-stage, node-negative, ER-positive breast 
cancer. The Oncotype DX assay uses a reverse-transcriptase (RT) polymerase chain 
reaction (PCR) process to quantify the presence of specific mRNA for 16 cancer-related 
genes and 5 reference genes in paraffin samples obtained from a breast cancer biopsy, 
combining the expression results into a single score called the Recurrence Score™. 
 





 5 

 
 
From Paik et al 2004 
 
Figure 3. B-14 Overall 10-year DRFS for the whole group (left) and Recurrence Score 
groups (right). 
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studies of a reduction in the use of adjuvant chemotherapy by 17-36%. (See Tables 1-3. 
Complete references for the table are contained in the clinical utility section of the 
dossier. Table 3 shows the four studies with patients re-classified into a higher risk group 
with Oncotype DX, and consequently changing from hormone therapy to chemotherapy. 
This group represents a percentage of women for whom the test provides clear-cut benefit 
from a risk re-classification by the assay.) 
 
Table 1. Changes in treatment associated with Oncotype DX. 
 

 
 
 
Note: CT given = the proportion of patients actually receiving chemotherapy; CT given, 
stratified by RS = the proportion of patients actually receiving chemotherapy stratified by 
Recurrence Score group; CT given and/or recommended = the proportion of patients 
recommended and treated with chemotherapy; NCCN low = the proportion of patients in 
the NCCN low risk group; NCCN high = the proportion of patients in the NCCN high 
risk group. 
 
 
 
 
 
 
Table 2. Net change in treatment decisions from CHT to HT. 

Appendix F: Overview of Oncotype DX
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Overview of BRAC Analysis® 
 
Summary 
 
BRAC Analysis is a genetic test that requires only a blood sample to determine whether a 
patient has a BRCA1 or BRCA2 gene mutation, indicating a predisposition to hereditary 
breast and ovarian cancer (HBOC). Once genetic risk is identified, there are specific 
management strategies that can be employed for early detection, risk reduction and 
possible prevention of these cancers. 
 
Genetic tests involve examination of DNA that is inherited and finds mutations that can 
be passed along to ones offspring. Genetic counseling is often an important component of 
genetic testing. 
 
Patients have reported great interest in knowing the results for their individual cancer 
risk. A number of studies have been performed to document the changing patterns of care 
and treatment that accompany the use of the BRCAnalysis. The individual and societal 
impact of this application of personalized medicine has not been evaluated in California.  
 
 
 
Benefits of Genetic Testing 
 
Not only does BRACAnalysis genetic testing enable the physician to take a proactive 
management approach with clearly identified at-risk patients, but it can also enable 
clinicians to: 
 
Avoid unnecessary interventions in family members who have not inherited a known 
familial mutation  
 
Target increased surveillance and other interventions to individuals with a BRCA1 or 
BRCA2 mutation - maximizing patient care while increasing clinical efficiency  
 
Counsel patients and family members on the underlying cause of cancer.  
 
Finally, if cancer does develop, patient outcomes are likely to be significantly improved 
and medical costs reduced by early diagnosis and treatment. 
 
The Myriad Genetic Laboratories Advantages 
 
Myriad Genetic Laboratories offers the most accurate clinical test available to detect 
BRCA1 and BRCA2 gene mutations, including: 
 
Proprietary automated robotics systems that decrease the chance of human error in the 
analysis and ensure specimen integrity  
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insurer looks at all patients who have had a BRCA test done.  The insurer looks at patients’ 
uptake of prophylactic mastectomy. 
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Ramesh Rao suggested the need for preparation of a written document summarizing use 
cases & presentation.  (Note:  Matt will put together an ontology and decision support.)  

Ramesh indicated he wanted to share where we are now.  Matt & Maryann can work on the 
ontology piece and work on rules and will want this group’s expert opinion on whether this 
framework is effective. 

Dave Martin inquired on the status of Mike Hogarth.  People at ATHENA were asking that 
Mike participate.  Nate Heintzman indicated he would make contact with Mike. 

Ramesh Rao noted there is desire to make sure the ontology discussion is representative of 
use cases and that consideration be given to how well NCI plays with ATHENA .  This is part 
of the ontology discussion. 

Hope Rugo, M.D. emphasized use of existing NCCN guidelines. 

Matt Williams suggested that in Use case I, instead of just doing an Oncotype DX, make a 
decision on using one or several genomic tests and when results of those come back, show 
how we may incorporate those in the decision support tool. 

It was noted that MammaPrint can’t come from NCCN guidelines because NCCN doesn’t 
include this form of genetic testing.  It will be necessary to add more guidelines.  This pilot 
study is to demonstrate it’s possible to do these things.  The existing CentriHealth system 
will be used because this system has ability to include ontological models. 

Ramesh Rao queried if CentriHealth can share customization?    

Centri Health will provide relatively minimal, but functional, decision support system in 
these few areas.   Ramesh Rao noted we as a group will need to provide additional data. 

The following questions were raised: 

1)  How will we integrate Oncotype DX and MammaPrint and 3, 4 and 5 (i.e. other 
possible genomic tests)? 

2) In Use Case 2, how will we do guidelines for preauthorization? 
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In a clarifying discussion on Use Case 3, Ramesh Rao noted the intent of Use Case 3 is to 
provide clinically realistic scenarios over five or so years, with a goal of having easier to use 
mechanisms.    

Matt Williams, M.D. pointed out that one of the things about integrating data is that it 
allows the system to take patients from California and Massachusetts, and take patients 
from other different areas.  That allows you to look at results from national experiments, 
i.e. looking at the experience the patient had followed and looking at the resulting 
outcomes. 

Matt Williams also discussed looking at different routes of referral for diagnosis, noting the 
idea was to think about how we would be able to describe pathways of care.  Every time 
someone makes contact to a provider, sum up the cost of that event.  We were thinking we 
could use that as Use Case 3.  Matt noted he does not know if sufficient data will be 
available to do that but, if we do this, it will be interesting to observe results.   

Ramesh Rao and Alfonso Cardenas noted the intent is to have a framework, i.e. this is how 
you do it and this is the framework used to do it. 

Matt noted we could do this with sham patient data.  We could come up with something for 
that. 

Matt suggested this above‐noted data can be added to Use Case 3:  Move away from 
monitoring of single or oligo data points. Determine whether individual patients have had a 
BRCA test and show the cost of six months before diagnosis of breast cancer and two years 
after that.  Does that cost vary, depending on routes into care and places care is delivered? 

Cindy Post noted if we were taking a case, we (CentriHealth) could write a query on 
patients who have had a mastectomy. 

Ramesh Rao queried if this data category would go into Use Case 3, or does it go into 
decision support? 

Matt Williams noted he sees this residing in the decision support side of things. Ramesh 
clarified that in San Diego’s meeting of the Ontology Panel the analytical component was a 
separate thing.  It wasn’t decision support.  

Hope Rugo, M.D. asked, “Do I want to know this?”   

Matt Williams, M.D. emphasized there are different patterns of cost leading up to a 
diagnosis that are probably broken down by socioeconomics, access to care.  Hope Rugo, 
M.D. asked what this type of data has to do with genomics? 
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Specific Aim 3:  Broadly disseminate these free resources and tools to patients, care providers, breast care 
advocates, and all interested parties by developing interfaces with complementary breast cancer care projects, 
including the ATHENA project,[ATHENA] Stanford and Palo Alto Medical Foundation,[Stanford-PAMF] and 
others; presenting at regional and national breast cancer conferences; and partnering with diverse clinical, 
advocacy, and education groups in the breast cancer space. 
 
The very nature of our work (ie, open-source, available on the internet) will greatly accelerate the adoption and 
use of our MDM and apps by a broad constituency, including patients, advocates, clinicians, and researchers. 
Further, the prominence of our online resources will be enhanced by state-of-the-art search engine 
optimization (SEO) and activity on popular social networking websites and online media channels. 
Concomitant publication of our knowledge resources in peer-reviewed journals will firmly establish their 
credibility and greatly increase their visibility to the research community, both clinical and basic science. Care 
providers and advocates will be educated about the knowledge resources and tools via presentations at 
prominent conferences, as well as communication partnerships with various clinical, advocacy, and education 
groups (for example, email notifications). The conference environment also allows for regular face-to-face 
interaction opportunities for members of our expert MDM editorial panel, who are expected to number in the 
dozens by Year 3. While we will promote our new resources regularly online and at meetings beginning later in 
Year 1 of this project, the bulk of targeted dissemination will occur in Years 2 and 3 after we have established 
the broad utility of the MDM and the TTF apps, including preliminary uptake statistics. 
 
Figure 2 summarizes a timeline of milestones for each of the above Specific Aims. 
 

 
 
 
Summary: 
 
The pHIT study uses cutting-edge information technology to gather the entire breast cancer care knowledge 
domain, organize it under expert guidance into interoperable ontologies, present it in an accessible manner via 
an online “dynamic review” (the molecular disease model, MDM), and extend it into easy-to-use, free Targeted 
Therapy Finder (TTF) decision support tools for patients with breast cancer, family members, advocates, 
clinicians, researchers – any member of the breast cancer community in California, and beyond. The first 
results of our work will be made publicly available in less than a year from the project start date, providing 

Year 1

Molecular
Disease
Model

Breast
Cancer
Ontology

MDM version 1
edited by Rugo, Parker, Williams, Helsten
focus on initial subtypes

BCO version 1
supports integration of clinical data with 
results from BRACAnalysis, Oncotype DX

TTF online version 1
decision support for initial subtypes 
covered in MDM version 1

TTF online version 2
decision support for additional subtypes 
covered in MDM version 2

TTF online version 3
comprehensive decision support in line 
with MDM version 3

TTF clinical version 1
decision support for initial subtypes 
integrated into Epic EMR

Disseminate information about MDM and 
TTF apps at conferences, through partner-
ships with advocacy groups, online, etc

TTF clinical version 2
decision support for expanded subtypes 
integrated into Epic EMR

BCO version 2
supports additional test results, integrates 
data and pushes decision support to 
clinical TTF app

BCO version 3
supports additional test results, released 
with documentation for adoption by other 
parties

MDM version 2
edited by Rugo et al (expanded council)
expand to additional subtypes

MDM version 3
edited by Rugo et al (expanded council)
comprehensive breast cancer MDM

A
im

 1
A

im
 2

A
im

 3

Year 2 Year 3

Targeted
Therapy
Finder app
(online)

Targeted
Therapy
Finder app
(clinical)

Continue as in Year 2, pursue opportuni-
ties for integration with other breast cancer 
research platforms

Figure 2: Timeline of milestones for the pHIT project, arranged by Year and Specific Aim
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immediate benefit and translational application. Further, as new information enters the breast cancer 
knowledge domain or as feedback is given about our MDM and apps, these resources will be updated by the 
same expert team, ever increasing in number as additional clinicians and researchers participate on the MDM 
editorial board. In short, our system fundamentally alters the paradigm and pace of knowledge translation from 
research producers to research consumers, and back again. 
 
We take very seriously the involvement of patient advocates in the development of our work. In December 
2009, the pHIT study was endorsed by the CalPERS Health Benefits Committee, including breast cancer 
survivors and advocates, and is informed by the direct clinical experiences of our team of renowned breast 
cancer experts with exemplary, demonstrated dedication to patient wellbeing. Ongoing conversations with 
other leading breast cancer studies, including those undertaken by ATHENA, Stanford and the Palo Alto 
Medical Foundation, and partnerships with other patient-centered efforts including Cancer Commons, will 
ensure that patient-survivor experiences and knowledge are included with the utmost respect and 
consideration. Further, our team works with counselors and patient advocates in the genetic/genomic testing 
space to promote dialogue about the values and pitfalls of current and emerging tests and information, for 
example, Dr. Lisa Madlensky, director of the Family Cancer Genetics Program and registry at UCSD Moores 
Cancer Center (see letter of collaboration in Appendix).  
 
As noted above, the results of our work will be available to the public beginning in Year 1 and with regular 
updates throughout the project period. Figure 2 summarizes the sequential release plan for each of our 
knowledge resources and decision support tools. We begin our work as “mid-level research” on the critical 
path, specifically “developing practical applications of previous research findings.” Over the course of the three 
years of proposed support by the California Breast Cancer Research Program, we will achieve and surpass 
“advanced studies,” that is, “demonstration projects to test and refine the effectiveness of different methods 
and models for the final phases of translating research knowledge into health services delivery, policy, and 
environmental modifications,” all the while enhancing other studies’ ability to reach translation into practice. 
Support from CBCRP represents a one-time investment in the sustainable translation of past, present, and 
future research in breast cancer care in California and beyond, and brings state-of-the art knowledge to the 
breast cancer community for improved quality and equality of care. 
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