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Meeting Summary 

 
The second “Physician Assistants and Genomic Medicine” meeting was held at the Natcher 
Conference Center of the National Institutes of Health (NIH) in Bethesda, MD on September 19, 
2007.  The conference was organized and supported by the National Human Genome Research 
Institute (NHGRI) with participation of leadership from the Accreditation Review Commission 
on Education for the Physician Assistant (ARC-PA), the American Academy of Physician 
Assistants (AAPA), the National Commission on Certification of Physician Assistants (NCCPA), 
and the Physician Assistant Education Association (PAEA).  Representatives of the American 
College of Medical Genetics (ACMG), the National Coalition for Health Professional Education 
in Genetics (NCHPEG), the National Society of Genetic Counselors (NSGC), and the Office of 
the Surgeon General (OSG) were also in attendance. 
 
The goals of this meeting were to: 1) provide an opportunity for the Physician Assistant 
organizations to share information regarding their activities in the arena of genetics and 
genomics since the March meeting, 2) identify gaps and means to close them, 3) discuss 
potential roles for the participating organizations in expanding the knowledge base of Physician 
Assistant faculty, students and graduates regarding the application of genomics to healthcare, and 
4) plan next steps for all of the organizations in attendance. 
 
The NHGRI is pleased to present this summary of the meeting proceedings.  NHGRI would like 
to thank all of the presenters and participants for their active participation and for their 
thoughtful contributions that form the basis for this summary.   
 
The body of this report summarizes each session and concludes with the next steps proposed by 
each of the participating organizations and recommendations from the meeting.  Included also 
are Appendix A (meeting agenda), Appendix B (meeting participants), and Appendix C 
(PowerPoint presentations). 
 



 

Welcome and Introductions: 
The conference opened with welcoming remarks from Dr. Alan Guttmacher of NHGRI and 
Michael Rackover, PA-C, M.S. of Philadelphia University.  Both recognized the work of the 
Physician Assistant (PA) organizations and others since the meeting in March.  They 
underscored that the four PA organizations work very well together and can serve as role models 
to other health professional organizations.   
 
A series of talks were then presented, with interactive discussion periods following each talk.  
Brief summaries of the talks and discussion points follow: 
 
Update on the Genetic Information Non-discrimination Act (GINA) and implications for PA 
practice—Alan Guttmacher, M.D. 
It has been a dozen years since genetic nondiscrimination legislation was first introduced in 
Congress.  The Senate passed a similar version of GINA in both 2003 (vote of 95-0) and 2005 
(vote of 98-0), but both times the House did not take action on the bill.  The good news is that 
the House passed GINA by a vote of 420-3 (H.R. 493) in April of this year.  The Senate bill (S. 
358) has passed the HELP committee but has not been acted upon.  It is reported that Senator 
Coburn of Oklahoma, and possibly one additional Senator, has a hold on the bill which keeps it 
from moving to a vote. There are ways to get around holds in the Senate (one is via cloture), but 
they may not be viable options at this time.  An additional option is to attach GINA to another 
bill that will probably be passed, but there are possible problems with this approach, as well.  It 
is fairly clear that if GINA actually comes to a vote, it would pass and the President would sign 
it. 
 
If GINA is not brought to a vote before the end of the year, it could be brought up again next 
year; however, since next year is an election year, it may be difficult to move it then. 
 
Discussion: 
What is the impact of GINA on health care providers? 
- There are few cases of genetic discrimination so far, but it may happen more in the future as 

technology and genetic applications to health advance.  People already commonly cite genetic 
discrimination as a reason that they will not participate in scientific research.  Without 
protective legislation, this may also have an increasing effect on patients and their willingness 
to have genetic testing. 

- GINA’s aim is not to curtail the insurance companies, but rather to curtail fears of the public.  
If the bill is passed, health care providers will need to allay the fears of the public regarding 
genetic discrimination to assure them that it is now safer to participate in scientific research as 
well as have genetic testing. 

 
What is the effect of concern about genetic discrimination in health care and employment on 
Genetic Counseling? 
- There is not much of an impact in the prenatal setting, but definitely in the adult medicine 

setting.  Passage of the bill would allow Genetic Counselors to reassure their patients about 
genetic discrimination. 

 
Update on Genome-Wide Association Studies (GWAS) — Teri Manolio, M.D., Ph.D. 
Since 2005, over 30 genome-wide association studies have identified robust associations with 
genetic variants for nearly 20 complex diseases and traits, including age-related macular 
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degeneration, QT interval prolongation, neovascular AMD, inflammatory bowel disease, Type 2 
diabetes, Crohn’s disease, and obesity.  This year, researchers have consistently replicated 
associations found for celiac disease, colorectal cancer, childhood asthma, multiple sclerosis, and 
many more. 
 
A GWA study is a method for interrogating all 10 million variable points (single nucleotide 
polymorphisms – or “SNPs”) across the human genome.  Variation tends to be inherited in 
groups of DNA, or blocks, so not all 10 million points have to be tested. Technology now allows 
studies to use ~300,000 - 500,000 markers to represent the entire human genome adequately.   
Progress in genotyping technology has decreased the cost considerably in the past few years.  
The cost of genotyping 300,000 – 500,000, or even more, markers is now about $500 per person.  
For example, performing a genome-wide association study in 2,000 people cost about $20 billion 
in 2001; in 2007, the same study would cost about $1 million (due to decrease in number of 
SNPS needed as well as cost per SNP). 
 
GWA studies have provided a tsunami of data.  The GWA approach is unique since it permits 
examination of inherited genetic variability at unprecedented level of resolution and it permits 
“agnostic” genome-wide comparison.  Most robust associations found in GWA studies have not 
been with genes previously suspected of being related to the disease, and some associations have 
been found in regions not even known to harbor genes.  
 
NIH currently hosts two databases that store GWA data: the Database of Genotype and 
Phenotype (dbGAP), run by the National Center for Biotechnology Information; and the Cancer 
Biomedical Information Grid (caBIG), run by the National Cancer Institute. 
 
Discussion: 
How can a PA use risk information in practice? 
This information can be best used to convey risk reduction information, rather than predictive 
information.  People’s behaviors may change based on this information, and we may be able to 
tailor this information for families/individuals at some point in the future. 
 
If prostate cancer genes do indeed have some significant effects together - could you imagine 
doing a genetic test as a precursor to a PSA?  Yes, that might be one way it could be used, or 
perhaps it would prove even more helpful post-PSA.  PSA testing is currently very grey…could 
this new information help change that?  Yes. 
 
Many of the pathways that GWAS points us to will become targets for drug design.   
 
How do you get physicians to agree that they need to know this information?   
Physicians are action oriented; therefore, it is important for educators/speakers to share examples 
that have actual results.  We are still on the hunt for effective examples, since this research 
currently has few practical applications yet. 
 
Update from the Accreditation Review Commission on Education for the Physician Assistant — 
Laura Stuetzer, MS, PA-C 
The ARC-PA protects the interests of the public, including current and prospective PA students, 
and the PA profession by defining the standards for PA education and evaluating PA educational 
programs within the territorial United States to ensure their compliance with those standards.  
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The ARC-PA has been in existence as a free standing organization since 2001.  There are 
currently 139 accredited PA programs in the US (entry level PA programs).  There are currently 
no accredited residency programs for PA education.  The last accreditation meeting was held a 
few weeks ago, and three new programs were added to the accreditation list. 
  
The ARC-PA develops and maintains the standards for the profession, which are competency 
based.  The standards do not prescribe a specific degree or method for meeting the standards.  
The standards include a requirement for instruction in basic medical science, to include genetic 
and molecular mechanisms of health and disease.  The standards require curriculum to include 
core knowledge about the established and evolving biomedical and clinical sciences and the 
application of this knowledge to patient care.  The standards also require the curriculum to be of 
sufficient breadth and depth to prepare the student for the clinical practice of medicine.   
 
During the accreditation review process, programs are cited when they do not rigorously meet 
the required standards.  A citation includes a letter to the Dean of the program’s institution, and 
the program is required to report back to the ARC-PA within a certain timeframe explaining how 
they are addressing the issue.  Citation topics are used to develop workshops throughout the year. 
 
Update from the National Commission on Certification of Physician Assistants — William 
Kohlhepp, MHA, PA-C 
Activities regarding genetics/genomics at the NCCPA have taken place in the following three 
areas since the March meeting:   
 
1) Exam content - 
Though genetics is not featured explicitly as a subcategory on NCCPA’s exams, questions 
regarding genetics-related issues are included in the exam in several areas.  The next Practice 
Analysis will be conducted in 2009-2011, which will offer an opportunity to ask new and more 
explicit questions about what PAs are doing in the areas of genetics and genomics. In turn, that 
will position NCCPA to change the way those topics are incorporated into the exams.  In the 
meantime, the NCCPA is beginning to code new items on the exam with a genetics code when 
applicable.  NCCPA is also conducting a review of its item bank and including genetics coding 
in that review.  A new item writer with experience in genomics will be added in 2008.  Someone 
with genomics experience will also be included on the next Practice Analysis Committee. 
 
2) Promotion -  
NCCPA has taken steps to educate their Board about genetics by providing them with written 
reports in both May and August.  They will also provide a more in-depth presentation to the 
group at their meeting in November and would welcome a talk by either Francis Collins or Alan 
Guttmacher at that Board meeting.  NCCPA is also promoting genomics through other ongoing 
projects.  The NCCPA Foundation is promoting the U.S. Surgeon General’s Family History 
Initiative through their website.  
 
3) Research -  
The NCCPA Foundation has set aside research funds for their next RFP to be released in 
January.  Genetics/genomics could be included as a topic of interest in the RFP. 
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Update from the Physician Assistant Education Association — Anita Duhl Glicken, MSW 
In follow-up to the March meeting, PAEA published a summary of the meeting in the PAEA 
Networker.  They also confirmed Dr. Collins’ presentation, “Physician Assistants and 
Personalized Medicine” at the PAEA Annual Education Forum in October 2007. 
 
Over the summer, results from the PAEA member program genetics survey were published in 
the Journal of Physician Assistant Education (vol. 18, no. 2, July 2007).  Additionally, an 
editorial by Bruce Korf was published in the same journal edition. 
 
In the fall, PAEA coordinated the “Put a Face on Genetics Campaign” for the 2007 PAEA 
education forum.  They also announced the launch of the NCHPEG PA Website for educators.  
Additionally, a workshop presentation by Rackover and Healy has been scheduled entitled 
“Developing Instruction in Genetics and Genomics.”   
 
Future activities include the push to use the PA profession as a lab for educating health care 
providers regarding genetics.  Evaluation and outcomes will be important in developing 
educational/curriculum resources (faculty development, curriculum resources, resource sharing). 
 
Update from the American Academy of Physician Assistants — Robert McNellis, P.P.H., PA-C 
The AAPA has engaged their membership in genetics/genomics activities in several ways over 
the past six months.  At their 2007 annual conference, AAPA conducted a survey of its House of 
Delegates that included genetic-oriented questions (see “Presentation and discussion of PA 
survey results,” below) and provided exhibit hall space for NCHPEG and OSG.  At least eight 
hours of continuing medical education offered at the conference included information on medical 
genetics.  AAPA has included several articles focused on genetics in its newsletter over the past 
six months, in addition to adding genomics information on its website.  AAPA has promoted the 
NCHPEG web-based CME to its membership and will continue to do so throughout the year.  To 
date, the web-based CME has received nearly 3,000 visits with 77 PAs having completed Case 
#1, 59 PAs having completed Case #2 and 51 PAs having completed Case #3. 
 
In preparation for its 2008 annual conference, AAPA plans to work with NCHPEG to develop a 
medical genetics track that will provide a daily session with key genetic content.  A session on 
race and genetics is also being planned (co-sponsored by AAPA’s African Heritage Caucus, its 
Committee on Diversity, and NCHPEG). 
 
Other activities include the continuation of Doug Scott’s “Genomics series” in AAPA News, the 
addition of pertinent survey questions in the Annual Conference Survey (over 2000 respondents), 
development of a needs assessment tool, review of AAPA policy statements, engaging the 
JAAPA editorial board, and development of expanded relationships with other genetics 
organizations, advisory committees, etc.  AAPA has also been involved in legislation, policy, 
and partnership activities regarding genomics. 
 
NHGRI activity update — Greg Feero, M.D., Ph.D. 
NHGRI has been involved in many new activities since the meeting in March, including: 
 
1) Personalized Healthcare Workgroup (part of the American Health Information Community).  
The goal is to bring some standardization to how Electronic Health Record systems deal with 
family history and genetic test information, and to facilitate clinical decision support.  
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2) Essential Nursing Competencies and Curricula Guidelines for Genetics and Genomics.  To 
date, 48 nursing groups have endorsed the competencies. A meeting was held last week to 
discuss how to build a toolkit for nursing faculty.  
 
3) “Have you seen Mary…or Fred…or Bob?”  Five draft poster-format messages have been 
developed to target PA’s focus on family history.  The posters address hereditary breast and 
ovarian cancer syndrome, diabetes, coronary artery disease, HNPCC, preconception care (Tay-
Sachs).   Greg Feero welcomes feedback on the posters’ content and format.  He also welcomes 
any thoughts regarding appropriate venues for distribution. 
 
4) Top 12 list: How do we move forward with these topics?  Who are the targets, what is the 
distribution venue? Who will further populate the list?  The group discussed the list and agreed it 
would be best reformulated to again be a “top 10” list. 
 
Other tools and areas to consider: 
- Poster presented at NCHPEG regarding building a model curriculum for family medicine 

residency education 
- eDoctoring Website for primary care students, residents, practitioners.  
- PDA support 
- Virtual clinic tool 
- Article series 
- Video CME 
 
Presentation and discussion of PA survey results — Michael Rackover, PA-C, M.S., and Robert 
McNellis, P.P.H., PA-C 
A survey of the AAPA’s 2007 House of Delegates was conducted in May 2007.  The 19-
question survey (3.5 minutes to complete) was handed out on the last day of the three-day 
meeting.  Murugu Manickam, a Medical Genetics Fellow on rotation at NHGRI, analyzed the 
relevant data from the 113 surveys returned.  A brief summary of the results (see attached 
PowerPoint for more detailed data) is as follows: 
 
Of PAs surveyed, most believe genetics is important.  A majority of the respondents were not 
aware of NCHPEG.  The PAs surveyed are open to a variety of educational media : print, 
electronic, or short in-person conferences.  Paper is still widely used for tools in practice. 
 
The group suggested exploring the topics below for inclusion in next year’s survey: 
- View of genetic counseling 
- How often do you take a three-generation pedigree? 
- How often do you use family history? 
- How do you document family history? 
- If your patients brought you a print-out from a standardized family history software, would 

you use it? 
- How often do your patients bring a question to you regarding genetics? 
 
There was also discussion of possibly holding focus groups focused on the vignettes at the 
meeting. 
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A quick tour of ClinSeq and Multiplex as examples of NIH translational research — Greg Feero, 
M.D., Ph.D., Jean Jenkins, R.N., Ph.D., Michael Rackover, M.S., PA-C 
Genomic discoveries relevant to common disease diagnosis and management are coming at an 
increasing rate, and basic discoveries are leading to the development of clinical application; 
however, there is a gap between developing clinical applications and improved healthcare.  
Bench scientists, clinical scientists, clinicians, and patients all need to work together to fill the 
gap. 
 
NGHRI currently funds these three major projects that address translational questions: 
1) The Multiplex Project is designed to develop a prototype for multiplex genetic susceptibility 
testing (how to consent and how to provide feedback and support) and to create an infrastructure 
to facilitate public health research.  
 
2) ClinSeq is a translational research project in clinical genetics.  The aims of ClinSeq are to 
develop a robust infrastructure for the generation and use of large-scale medical sequencing 
(LSMS) in a clinical research setting, to use LSMS data to develop novel approaches to clinical 
biomedical research, and to understand how to interact with subjects re LSMS. 
 
3) The Health Professionals’ Understanding of Human Genetic Variation Study (PUHGV) aims 
to investigate health professionals’ knowledge of human genetic variation and their beliefs about 
biological and genetic differences based upon their patients’ race and ethnicity and the impact of 
these on clinical practice.  Vence Bonham is interested in involving the PA community in this 
survey. 
 
Translation of genomic discoveries to primary care – A role for the PA?— Moderated discussion 
Is adult medicine ready for the transition of care from pediatric medicine to adult medicine for 
those with single gene disorders?  This could be the focus of a research project. 
 
We need one or two good examples of that will become the standard of care as a result of 
genomic medicine.  One example is Warfarin and the change in its labeling by the FDA to allude 
to the fact that genotyping of two genes provides an important guide for selection of dosing.  
Genetic tests are now being offered associated with this. 
 
We need an opportunity to engage the PA community in family history.  The idea of patient use 
of the Surgeon General’s My Family Health Portrait Tool in advance of clinic visit needs to be 
instituted. 
 
It would be useful to collect real world examples from PAs regarding genetics and patients they 
have seen in practice. 
 
Soon, there will be a massive marketing program by 23andMe and Navigenics to market the 
opportunity for members of the public to have their genomes sequenced.  As people begin to take 
advantage of these offers, they may bring the results to their health care providers for guidance. 
 
The nursing community is hoping to hold a state of the science conference regarding integration 
of genetics/genomics into nursing care and whether or not this actually makes a difference to 
outcomes of care.     
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NHGRI is working with the NIH Office of Medical Applications of Research (OMAR) to 
organize a state of the science conference on use of family history as a screening tool in primary 
care.  The planning committee is currently being formed.    
 
A baseline survey could be conducted at the 2008 AAPA meeting to get information from 
workshop attendees.  A more in-depth follow-up could involve a chart review to see if family 
history data is being collected. 
 
Three is a need to build infrastructure and partnerships within PA organizations to do research. 
In coming years, it will be critical to engage PAs in research in order to learn if what we are 
doing is accomplishing its goal.  The establishment of a research oversight group will be added 
to the agenda for the four-PA organization meeting in December. 
 
What if NHGRI decided to find out how the family history approach using a standardized tool 
operates in practice, and could offer ~$100,000 in funding?  Is there a structure within the PA 
community that could respond to such an RFP?  Yes, PA organizations have collaborated on 
other federal contracts/grants in the past.  An opportunity like that could allow the PA 
organizations to form a research group. 
 
Develop a toolkit for PA instructors to use to teach genetics? 
 
Discussion of next steps — Francis Collins, M.D., Ph.D. 
 
Each of the four PA organizations presented their plans for the future: 
 
• Accreditation Review Commission on Education for the Physician Assistant - Laura Stuetzer, 

MS, PA-C  
Laura would like to see ARC-PA look at the information it is collecting from the accredited 
programs to learn how they are integrating genomics.  ARC-PA could work with PAEA and, 
possibly, receive funds from NCCPA to accomplish this.  ARC-PA can also tally up the 
citations issued regarding the new standard to learn where the programs need improvement. 

 
• National Commission on Certification of Physician Assistants – William Kohlhepp, MHA, PA-C  

NCCPA plans to continue review and coding of their exam questions to identify those that 
address genetics or genomics issues, add a member with genetics expertise to their test writing 
committees and to the next Practice Analysis Committee, as well as continue to educate their 
board members about work in this area with a presentation from Alan Guttmacher about 
genetics and genomics at their November 2007 Board meeting. The NCCPA Foundation will 
release a call for research proposals at the beginning of next year seeded with genomics topics. 

 
• Physician Assistant Education Association – Timi Agar Barwick 

PAEA plans to move forward with possible development of a genetics/genomics evaluation 
tied to their annual conference, as well as an evaluation of tools used in the classroom to teach 
genetics/genomics concepts.  They will work to identify key contacts in other health care 
professions to begin a dialogue regarding genetics/genomics.  They will also work to further 
the dissemination of information regarding the importance of family history in care. 
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• American Academy of Physician Assistants – Robert McNellis, P.P.H., PA-C and Lawrence 
Herman MPA, RPA-C  
AAPA plans to institutionalize genetics/genomics activities within their organization.  It will 
continue to include genomics articles in its publications, enhance the genomics information on 
its website, as well as work with JAAPA to get them more interested in the topic.  AAPA will 
move forward with making plans for genetics/genomics in its 2008 annual conference.  
Together with NCHPEG, it will develop a genomics track for workshops at the conference, as 
well as work to develop CME lectures on the Top 10.  It will also develop genetics/genomics 
focused questions for the conference survey.   At the December meeting of the four-PA 
organizations, it will support the idea of developing a research oversight group. 

 
• National Coalition for Health Professional Education in Genetics - Joseph McInerney, MA, MS   

NCHPEG plans to work with AAPA to develop a genomics track for the 2008 annual 
conference in San Antonio.  Possible topics include the genetics of common disease, ELSI 
issues, race and genetics, psychiatric genetics, and family history.  It will work with PAEA to 
develop a “train the trainer” workshop to be held at the 2008 PAEA Annual meeting.  It will 
also begin development of a tool regarding colorectal cancer for the Department of Veterans 
Affairs and look for opportunities to use this to benefit PAs. 

 
• National Society of Genetic Counselors - Catherine Wicklund  

The NSGC offers to have its 2,300 members interact with the PA community through 
lectures, consultations, etc.  It could also gather volunteers to attend the AAPA annual 
meeting to interact with PAs through workshops, mock counseling sessions, and the “student 
bowl.”  It can also help to tackle the barriers preventing PA referral to genetic counselors. 

 
• American College of Medical Genetics -Michael Watson, Ph.D., FACMG 

Mike Watson suggests that the PA groups need to bring specificity to what they do and don’t 
know about genetics.  Visibility of genetics/genomics can be increased by adding questions 
that include genetic concepts as “distractors” on the exam   ACMG is able to interact with the 
PA organizations by providing genetics experts to attend annual meetings, sharing educational 
resources, and developing more “tele-health” opportunities for genetics services. 

 
Closing comments — Francis Collins, M.D., Ph.D. 
Opportunities for genetic testing and sequencing are moving forward at a rapid pace.  We need to 
prepare for the time when every day applications of genomics begin to show up in practice.   
 
NHGRI is serious about the possibility of providing a research opportunity for data gathering 
about the effectiveness of the use of the U.S. Surgeon General’s My Family Health Portrait in 
practice.   
 
We will plan to re-convene this group in twelve months.  We will hold a teleconference of the 
group in about six months to catch up on ongoing activities. 
 
Action items from our discussions today include: 
1) NHGRI will update the PA organizations and other participants regarding plans to promote 

family history this Thanksgiving. 
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2) NHGRI will distribute electronic versions of the “Have you seen Mary?” campaign posters to 
the group for feedback.  Group members are asked to pay specific attention to the diabetes 
poster, as it may be used as a promotional item for this Thanksgiving’s National Family 
History Day. 

3) NHGRI, with help from others, will further refine the Top 10 list. 
4) NHGRI will share a list of contacts from other disciplines with the group. 
5) NHGRI will distribute Vence Bonham’s e-mail address to the group, for contact regarding the 

Health Professionals’ Understanding of Human Genetic Variation Study: 
bonhamv@mail.nih.gov  

6) Group members are asked to feed any genetics/genomics story ideas to Doug Scott of AAPA 
at dscott@aapa.org.  
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APPENDIX A 
 



Physician Assistants and Genomic Medicine 
September 19, 2007 

Natcher Conference Center, C1/C2 
National Institutes of Health, Bethesda, MD 

 
Goals: 
1) Share activities to date 
2) Identify gaps and means to close them 
3) Discuss potential roles for the Physician Assistant Organizations in expanding the knowledge  

base regarding the application of genomics to healthcare 
4) Plan next steps 

 
AGENDA 

 
8:00 am Refreshments 
 
8:30  Welcome and introductions  
  Michael Rackover and Alan Guttmacher 
     
8:45 Update on the Genetic Information Non-discrimination Act (GINA) and 

implications for PA practice 
Alan Guttmacher 

 
9:00   Update on Genome-Wide Association Studies (GWAS) 
  Teri Manolio 
 
9:30  Discussion 
 
9:50  Break  
 
10:05  PA organization activity updates (15 minutes each) 
    
11:05  Discussion  
 
11:25   NHGRI activity update  
  Greg Feero 
 
11:55  Discussion 
 
12:15 pm  Lunch (From cafeteria)  
 
12:30  Working lunch: Presentation and discussion of PA survey results 
  Michael Rackover and Bob McNellis  
 
1:15 A quick tour of ClinSeq and Multiplex as examples of NIH translational research 
  Greg Feero 
 
1:30   Translation of genomic discoveries to primary care – A role for the PA? 

Moderated discussion: Greg Feero, Jean Jenkins and Michael Rackover 
 
2:30 Discussion of next steps (5-10 minutes each PA organization, NSGC, ACMG, NHGRI) 
   Francis Collins 
 
3:30   Adjourn 
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We Live in Interesting Times
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We Live in Interesting Times…

“‘May he live in interesting times.’ Like it or not we live 
in interesting times.”

--Robert Kennedy, June 7, 1966

May you come to the attention of those in authority.

May you find what you are looking for.

Wikipedia, accessed 11Sep07



May You Live in Interesting Times…

• 10 Mar 2005: Age-related macular degeneration
• 30 Apr 2006: QT interval prolongation
• 19 Oct 2006: Neovascular AMD
• 26 Oct 2006: Inflammatory bowel disease
• 11 Feb 2007: Type 2 diabetes
• 5 Mar 2007: Crohn’s disease
• 12 Apr 2007: Obesity

Since 2005, over 30 genome-wide association 
studies have identified robust associations with  
genetic variants for nearly 20 common, complex 
diseases and traits:



Nature Genetics, 1Apr2007



Sciencexpress, 26Apr2007



Sciencexpress, 3May2007



Nature and Nature Genetics, 27May2007



Nature and Nature Genetics, 7Jun2007



Consistently replicated associations found for:
• 10 Jun 2007: Celiac disease
• 1 Jul 2007: Atrial fibrillation
• 8 Jul 2007 : Colorectal cancer
• 15 Jul 2007: Gallstones
• 18 Jul 2007: Periodic limb movements in sleep
• 19 Jul 2007: HIV viral setpoint
• 26 Jul 2007: Childhood asthma
• 29 Jul 2007: Multiple sclerosis
• 1 Aug 2007: Amyotrophic Lateral Sclerosis
• 9 Aug 2007: Exfoliation glaucoma
• 2 Sep 2007: Height
• 5 Sep 2007: Rheumatoid arthritis
• 18 Sep 2007: ??

2007: The Year of GWA Studies?



What is a GWA Study?

• Method for interrogating all 10 million variable 
points across human genome

• Variation inherited in groups, or blocks, so not 
all 10 million points have to be tested

• Blocks are shorter (so need to test more
points) the less closely people are related

• Technology now allows studies in unrelated 
persons, assuming ~10,000 base pair lengths 
in common (300,000 - 500,000 markers) 



DNA on Chromosome 7
GAAATAATTAATGTTTTCCTTCCTTCTCCTATTTTGTCCTTTACTTCAATTTATTTATTTATTATTAATATTATTATTTTTTG
AGACGGAGTTTC/ACTCTTGTTGCCAACCTGGAGTGCAGTGGCGTGATCTCAGCTCACTGCACACTCCGCTTTCCTG
GTTTCAAGCGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGGACTACAGTCACACACCACCACGCCCGGCTAATTTTT
GTATTTTTAGTAGAGTTGGGGTTTCACCATGTTGGCCAGACTGGTCTCGAACTCCTGACCTTGTGATCCGCCAGCCTC
TGCCTCCCAAAGAGCTGGGATTACAGGCGTGAGCCACCGCGCTCGGCCCTTTGCATCAATTTCTACAGCTTGTTTTCT
TTGCCTGGACTTTACAAGTCTTACCTTGTTCTGCC/TTCAGATATTTGTGTGGTCTCATTCTGGTGTGCCAGTAGCTAA

AAATCCATGATTTGCTCTCATCCCACTCCTGTTGTTCATCTCCTCTTATCTGGGGTCACA/CTATCTCTTCGTGATTGC
ATTCTGATCCCCAGTACTTAGCATGTGCGTAACAACTCTGCCTCTGCTTTCCCAGGCTGTTGATGGGGTGCTGTTCAT
GCCTCAGAAAAATGCATTGTAAGTTAAATTATTAAAGATTTTAAATATAGGAAAAAAGTAAGCAAACATAAGGAACAA
AAAGGAAAGAACATGTATTCTAATCCATTATTTATTATACAATTAAGAAATTTGGAAACTTTAGATTACACTGCTTTTA
GAGATGGAGATGTAGTAAGTCTTTTACTCTTTACAAAATACATGTGTTAGCAATTTTGGGAAGAATAGTAACTCACCC
GAACAGTG/TAATGTGAATATGTCACTTACTAGAGGAAAGAAGGCACTTGAAAAACATCTCTAAACCGTATAAAAAC
AATTACATCATAATGATGAAAACCCAAGGAATTTTTTTAGAAAACATTACCAGGGCTAATAACAAAGTAGAGCCACAT
GTCATTTATCTTCCCTTTGTGTCTGTGTGAGAATTCTAGAGTTATATTTGTACATAGCATGGAAAAATGAGAGGCTAGT
TTATCAACTAGTTCATTTTTAAAAGTCTAACACATCCTAGGTATAGGTGAACTGTCCTCCTGCCAATGTATTGCACATT
TGTGCCCAGATCCAGCATAGGGTATGTTTGCCATTTACAAACGTTTATGTCTTAAGAGAGGAAATATGAAGAGCAAAA
CAGTGCATGCTGGAGAGAGAAAGCTGATACAAATATAAAT/GAAACAATAATTGGAAAAATTGAGAAACTACTCATT
TTCTAAATTACTCATGTATTTTCCTAGAATTTAAGTCTTTTAATTTTTGATAAATCCCAATGTGAGACAAGATAAGTATT
AGTGATGGTATGAGTAATTAATATCTGTTATATAATATTCATTTTCATAGTGGAAGAAATAAAATAAAGGTTGTGATGA
TTGTTGATTATTTTTTCTAGAGGGGTTGTCAGGGAAAGAAATTGCTTTTT

SNPs 1 / 300 bases



Christensen and Murray, N Engl J Med 2007; 356:1094-1097.

Mapping the Relationships Among SNPs
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Christensen and Murray, N Engl J Med 2007; 356:1094-1097.

Mapping the Relationships Among SNPs



Christensen and Murray, N Engl J Med 2007; 356:1094-1097.

One SNP May Serve as Proxy for Many



Progress in Genotyping Technology
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2007

2001

Year

0.1¢

$1.00

Cost/SNP

$1 million500,000

$20 billion10,000,000

Cost/StudyNumber of 
SNPs

Cost of a Genome-Wide Association Study 
in 2,000 People



GWA Genotyping Data, Chromosome 22, 
Parkinson’s Study

rs2236639 rs5747620

GGCTCase41

GGCTCase20

GGTTCase14

GACTControl665
GGCCControl592

GGCTControl412 

Allele 2Allele 1Allele 2Allele 1

Case/
Control 
Status

Study 
ID

http://ccr.coriell.org/ninds/



Association of rs2236639 Alleles with Development of 
Parkinson Disease (Made Up!)

1,00095050Total

92088040Absent

807010Present

TotalDo Not Develop          
Disease

Develop 
Disease

Variant 
Allele (A)

Development of Disease

2.9=
4.3%
12.5%

=
40/920
10/80

=
Risk in Unexposed

Risk in Exposed
Relative Risk =



Klein et al, Science 2005; 308:385-389.

P Values of GWA Scan for Age-Related 
Macular Degeneration



http://www.broad.mit.edu/diabetes/scandinavs/type2.html

Genome-Wide Scan for Type 2 Diabetes in a 
Scandinavian Cohort 



Libioulle C et al, PLoS Genet; 2007 Apr 20;3(4):e58.

Genome-Wide Scan for Crohn Disease in 
Belgian Cases and Controls



Sladek R et al, Nature 2007; 445, 881-885.

Genome-Wide Scan for Type 2 Diabetes in 
French Case-Control Study



WTCCC, N ature 2007; 447:661-678.

Wellcome Trust Genome-Wide Association 
Study of Seven Common Diseases



Hunter DJ et al, Nat Genet 2007; 39:870-874.

Genome-Wide Scan for Breast Cancer in
Postmenopausal Women



McPherson R et al, Nature 2007; 316:1488-1491.

Genome-Wide Scan for Coronary Heart 
Disease in Ottawa Case-Control Study



Dunckley T et al, N Engl J Med 2007; 357:775-788.

Genome-Wide Scan for Sporadic 
Amyotrophic Lateral Sclerosis



Gudmundsson J et al, Nat Genet 2007; 39:631-637.

Genome-Wide Scan for Prostate Cancer



Hunter DJ et al, Nat Genet 2007; 39:870-874.

Association Analysis of SNPs across FGFR2



Courtesy, F. Collins



Lessons Learned from Initial GWA Studies

Signals in Gene “Deserts”

CDKN2A/2BDiabetes, CHD, Melanoma

IL23RCrohn’s Disease, Psoriasis
PTPN2Crohn’s Disease, T1DM

8q24 regionProstate, Breast, Colon Cancer

Signals in Common
5p13.1, 1q31.2, 10p21Crohn’s Disease

8q24Prostate Cancer



Hunter DJ and Kraft P, N Engl J Med 2007; 357:436-439.

“There have been few, if any, similar bursts of 
discovery in the history of medical research…”



Unique Aspects of GWA Studies
• Permits examination of inherited genetic 

variability at unprecedented level of resolution
• Permits "agnostic" genomewide comparison 
• Most robust associations in GWA studies have 

not been with genes previously suspected of 
being related to the disease 

• Some associations in regions not even known 
to harbor genes 

“The chief strength of the new approach also contains 
its chief problem: with more than 500,000 comparisons 
per study, the potential for false positive results is 
unprecedented.”

N Engl J Med 2007; 357:436-439.



Chanock et al, Nature 2007; 447:655-660.



Flow of Investigation: From Genome-Wide 
Association to Clinical Translation

Sequencing/Genotyping

Functional Studies

Translational Studies

COMPONENT PERCENT

12-15

10-12

5-10
5-10

5-10

Initial Genome-Wide
Association (GWA) Studies

30-40

Replication/Fine Mapping 12-15
Data Analysis

Database



Availability of GWA Data in NIH Databases: 
Current

• Database of Genotype and Phenotype 
(dbGaP): 
http://www.ncbi.nlm.nih.gov/sites/entrez?db=g
ap

• Cancer Biomedical Information Grid (caBIG) 
and Cancer Genetic Markers of Susceptibility 
(CGEMS): 
https://caintegrator.nci.nih.gov/cgems/



Possible Implications of Many Variants of 
Small Effect

• Need not carry all of them to develop disease
• Probably need to carry more than one, unless 

very strong environmental interaction
• Some may affect same pathways and be 

duplicative
• Others may affect different pathways, so 

some key combination(s) needed
• Should be possible to identify “clusters” of 

variants carried by different groups of cases
• May be possible to classify on molecular basis



“The more we find, the more we see, 
the more we come to learn.

The more that we explore, the more 
we shall return.”

Sir Tim Rice, Aida, 2000



ARCARC--PAPA

September 19, 2007September 19, 2007



MissionMission

The ARCThe ARC--PA protects the interests of the PA protects the interests of the 
public, including current and prospective public, including current and prospective 
PA students, and PA profession by PA students, and PA profession by 
defining the standards for PA education defining the standards for PA education 
and evaluating PA educational programs and evaluating PA educational programs 
within the territorial United States to within the territorial United States to 
ensure their compliance with those ensure their compliance with those 
standards.standards.



StandardsStandards

outline the requirements for accreditation outline the requirements for accreditation 
of programs. of programs. 
are competency based.are competency based.
have specificity regarding curriculum have specificity regarding curriculum 
requirements.requirements.
do not prescribe a specific academic do not prescribe a specific academic 
degree..degree..



StandardsStandards

Include one specific requirement for Include one specific requirement for 
instruction in genetic and molecular instruction in genetic and molecular 
mechanisms of health and disease.mechanisms of health and disease.

Include other areas where discussion of Include other areas where discussion of 
genetics may occur.genetics may occur.



StandardsStandards

Instruction in the professional phase of the Instruction in the professional phase of the 
program must include instruction in the program must include instruction in the 
following basic medical sciences following basic medical sciences -- the the 
genetic and molecular mechanisms of genetic and molecular mechanisms of 
health and disease. (B2.02e)health and disease. (B2.02e)



StandardsStandards
The curriculum must include core The curriculum must include core 
knowledge about the established and knowledge about the established and 
evolving biomedical and clinical sciences evolving biomedical and clinical sciences 
and the application of this knowledge to and the application of this knowledge to 
patient care (B1.01)patient care (B1.01)

The curriculum must be of sufficient The curriculum must be of sufficient 
breadth and depth to prepare the student breadth and depth to prepare the student 
for the clinical practice of medicine. for the clinical practice of medicine. 
(B1.02)(B1.02)



StandardsStandards

For each didactic and clinical course, the For each didactic and clinical course, the 
program must provide a published program must provide a published 
syllabus that defines expectations and syllabus that defines expectations and 
guides student acquisition of expected guides student acquisition of expected 
competencies. (B1.06)competencies. (B1.06)



Accreditation ApplicationAccreditation Application

Programs must list in which courses Programs must list in which courses 
content is found.content is found.

Programs must include in an appendix:Programs must include in an appendix:
All expected student competencies/learning All expected student competencies/learning 
objectives and samples of student objectives and samples of student 
evaluation instruments, ( i.e. exams), for evaluation instruments, ( i.e. exams), for 
genetic and molecular mechanisms of genetic and molecular mechanisms of 
health and disease.health and disease.



Genomics and Genomics and 
PA CertificationPA Certification

An Update from the 
National Commission on Certification 

of Physician Assistants

William Kohlhepp, MHA, PA-C
Immediate Past Chairman



Areas of Current or Future Activity

Exam content
Promotion
Research



Integration of Genomics in 
NCCPA Exams



The Practice Analysis

Scientific approach to determining the 
weight of content areas of NCCPA’s
exams
Identifies what PAs are actually doing in 
practice
Last conducted in 2004; next in 2009-2011
Opportunity to ask more specific questions 
to tease out how genomics has been 
integrated in PA practice



The Content Blueprint

Foundation from which exams are 
constructed
Application of the information gleaned 
from the practice analysis
Two dimensions

Organ systems
Knowledge, task and skill areas



Current Genomics Content

Do we have any questions on genetics or 
genomics?

Yes.



Current Genomics Content

Diabetes mellitus
Postpartum 
hemorrhage 
Coronary heart 
disease
Huntington disease

Sickle cell anemia
Breast cancer
Hearing loss
Cystic fibrosis
Renal failure

Mapped content blueprint against GeneTests list 
of teaching cases.



Current Genomics Content

1. Breast cancer
2. Colorectal cancer
3. Other cancer
4. Children’s health
5. Family history
6. Making a referral

7. Genetics of common 
disease

8. Prenatal diagnosis
9. Pharmacogenetics
10.Thrombophilias
11.Psychiatric genetics
12.Nutrigenics

Mapped content blueprint against the “Top 
Dozen.”



Current Genomics Content

To what degree are we covering those 
areas?
We don’t know…yet.
Beginning to code new items with a 
genetics code when applicable.
Conducting review of item bank and are 
including this step in that review.
Will know more next year.



Further Integration of Genomics in Exams

Adding a new item writer with experience 
in genomics in 2008.

Generate new items
Review existing items

Will include someone with genomics 
experience on next practice analysis 
committee.

Ensure that we’re asking the right questions to 
find out what PAs are doing in this area.



Promotion of Genomics



Educating the NCCPA Board

First step for us: Bringing the rest of the 
organization along.
Written reports to the NCCPA Board in 
May and August.
More in-depth presentation in November.



Promoting the Family History Project

Existing Family History Project a natural 
entry point for PAs.
Featuring the Web tool in the “Don’t Miss”
section of the NCCPA Foundation Web 
site (www.paexcellence.org).
Willing to do more in this area if it seems 
appropriate.



Promotion of Genomics Through Other 
NCCPA Projects

Procedures logging project in development 
and will use CPT and ICD9 codes.
“Pedigree” not among them, but many 
address taking histories.
Reviewing definition of PA competencies 
for gaps.



Research



New Opportunities in Research

NCCPA Foundation research grants 
program
$5k-$10k grants to support research ($50k 
total per year)
This topic could be featured as a “topic of 
interest” in the next RFP.
Looking for ideas for research topics while 
we’re here to seed the RFP.



Questions?



Physician Assistant 
Education Association

(PAEA)

300 N. Washington Street
Alexandria, VA 22314
(703) 548-5538
www.PAEAonline.org



Follow-up

• Published summary of March Genetics Meeting 
in PAEA Networker, April 2007

• Confirmed Dr. Collins’ presentation, “Physician 
Assistants and Personalized Medicine” at PAEA 
Annual Education Forum, October 2007

• Identified primary leadership contacts:
– Anita Duhl Glicken, MSW, Genomics Workgroup
– Connie Goldgar, MS, PA-C, NCHPEG



Education and Promotion

Summer 2007
• Published results of PAEA member program 

genetics survey in the Journal of Physician 
Assistant Education, vol. 18, no. 2, July 2007

• Published editorial, “What Should Physician 
Assistants Know About Genetics and 
Genomics”, Bruce R. Korf, MD, PhD, Journal of 
Physician Assistant Education, vol. 18, no. 2 
July 2007



Education and Promotion
Fall 2007
• Plenary and workshop presentation, “Genomics and the 

Future of Medicine,” Dr. Francis Collins, scheduled for 
October 2007 PAEA Annual Education Forum

• Coordinated “Put a Face on Genetics Campaign” for 
October 2007 PAEA Education Forum

• Announced and scheduled launch of NCHPEG PA Web 
site link for educators, October 2007

• Workshop presentation scheduled, “Developing 
Instruction in Genetics and Genomics: A Workshop for 
PA Educators,” October 2007 PAEA Education Forum







PA Genetics Lab

• PA Education:  A place to innovate
– Flexibility and Adaptability
– Shorter Curriculum, rapid transfer to clinical 

practice
– Connections with Other Professions:  medical 

schools, schools of allied health, schools of 
health professions, community colleges



Evaluation and Outcomes

• Developing Educational/Curriculum Resources
– Faculty Development
– Curriculum Resources
– Resource Sharing

• Defining Outcomes
• Collecting Data

– When to get started
– What are the data points

• Evaluation



NHGRI Activity Update

Greg Feero, M.D., Ph.D.
Sept. 19, 2007



1) Personalized Healthcare 
Workgroup

2) Nursing Tool Box Meeting
3) Posters
4) Top 12 list

NHGRI Activity Update



Personalized Healthcare Workgroup

Part of American Health Information Community  
• Alan Guttmacher, M.D. is on the workgroup
• Greg Feero M.D., Ph.D. is an advisor to the 

workgroup

Goal (greatly simplified):
To bring some standardization to how EHR 
systems deal with family history and genetic 
test information, and to facilitate CDS



Secretary Leavitt’s Priorities

Personalized Health Care

Medicaid Modernization

Health Information Technology

Medicare Rx

Prevention

Health Care Value Incentives

Emergency Response

Pandemic Preparedness

New Orleans Health Care System

Global Health



Secretary’s Vision

Personalized Health Care: “Health care is tailored to the individual.  
Prevention is emphasized.  Propensities for disease are identified and 
addressed through preemptive intervention.  Discovery and innovation 
move drugs to the market and to medical practice faster and at lower cost.”

The Long Term Objective: Advances in basic research have positioned 
us to harness new and increasingly affordable potential in medical and 
scientific technology.  With clinical tools that are increasingly targeted to 
the individual, our health care system can give consumers and providers 
the means to make more informed, individualized, and effective choices.

The Secretary’s 2-year Objective: Establishes concepts and priorities 
that support health care system transformation to achieve long term 
objectives. 



American Health Information 
Community (AHIC)

AHIC is the public-private collaborative that sets priorities and oversees 
and/or endorses HIT standards, certification, the National Health 
Information Network, and policies on a national level.

Supported through the Office of the National Coordinator for Health 
Information Technology
Chaired by Secretary Leavitt and Dr. David Brailer
Seven work groups are now established involving over 100 experts and 
stakeholders – Biosurveillance, Electronic Health Records, Chronic Care, 
Consumer Empowerment, Confidentiality, Privacy and Security, Quality, and 
Personalized Health Care
Work groups develop recommendations to the AHIC and subsequently to 
the Secretary for action

Example: Executive Order requiring adoption of certification standards 
for electronic health records



Goals : PHC Initiative

Goal 1:  Link Clinical and Genomic Information to Support Personalized Health Care

Establish an interoperable public/private data partnership of networks to 
deliver information on individual medical outcomes and linking findings to 
genetic laboratory test.
Establish Common Pathway for Data Integration through Electronic Personal 
Health Records

Goal 2: Support the Appropriate Use of Genetic Information

Protect individuals from genetic discrimination 
Encourage policies and practices that provide sufficient protections to 
consumers that genetic test information is used only for their medical benefit
Provide oversight of genetic testing to assure analytical and clinical validity
Standardize access policies to federally funded databases of genetic 
information



AHIC PHC Working Group
John Glaser Partners HealthCare
Douglas Henley American Academy of Family Physicians

Carolyn Clancy Agency for Healthcare Research and Quality
Beryl Crossley American Clinical Laboratory Association, Quest 
Paul Cusenza 23andMe
Andrea Ferreira-Gonzalez  Virginia Commonwealth University
Becky Fisher Patient Advocate
Felix Frueh Food and Drug Administration 
Emory Fry Department of Defense
Alan Guttmacher National Institutes of Health/NHGRI 
Kathy Hudson Genetics and Public Policy Center 
Betsy Humphreys National Institutes of Health/NLM
Charles Kennedy WellPoint
Joel Kupersmith Department of Veterans Affairs
Stephen Matteson Pfizer
Deven McGraw National Partnership for Women and Families
Amy McGuire Baylor College of Medicine 
Mark Rothstein University of Louisville
Steve Teutsch Merck
Janet Warrington Affymetrix
Andrew Wiesenthal Permanente Federation
Marc Williams Intermountain Healthcare



Near Term Priorities
Genetic/Genomic Tests

Inclusion of relevant genetic/genomic test results in the EHR

Information to describe analytical validity, clinical validity, and clinical 
utility of genetic/genomic tests

Incentives for development and evaluation of new genetic/genomic
tests

Consumer education about the potential benefits and risks 
associated with genetic/genomic tests

Harmonization of standards for submission of clinical 
pharmacogenomics data and state-mandated newborn screens



Near Term Priorities (cont.)
Family Health History

Consumer and clinician entry of family health history information in 
the interoperable PHR and EHR

Support clinician use of consumer entered family health history 
information

Standardization of nomenclature for family relationship and other 
data

Characterization of the validity and utility of use of family health 
history in making clinical decisions



Long Term Priorities
Clinical Decision Support

Development of approaches to informing the clinician of the clinical 
utility of test results

Development and assessment of genetics/genomics predictive 
algorithms

Development and assessment of genetics/genomics-based CDS to 
guide treatment and medication dosing decisions

Incentives for development and incorporation of clinical decision 
support tools in EHRs



Long Term Priorities (cont.)
Confidentiality, Privacy, and Security

Technical solutions and policy considerations to ensure that genetic/genomic 
information will be used appropriately

Capabilities to link large datasets to generate large-scale, individual-level 
genetic/genomic data with sufficient protections and limits for use

Balancing the desires of the research community to have secure and 
consented access to clinical databases with the privacy and confidentiality 
rights of the consumer and clinician

Understanding the risks associated with certain types of genetic/genomic 
information: 

Contextual access criteria limits to necessary information

Ensuring privacy and confidentiality rules apply to all collection/exchange 
of health information

Research to assess CPS of the NHIN and consumer confidence



PHC Workgroup Next Steps
Short Term

Two subgroups

Genetic/Genomic Tests

Family Health History

Recommendations approved by the AHIC at July 31, 2007 meeting

Longer Term

PHC-CPS Subgroup

Coordinate activities with AHIC Confidentiality, Privacy, and Security 
Workgroup

CDS Ad-hoc Workgroup

Coordinate activities across AHIC Electronic Health Records, 
Personalized Health Care, Population Health and Clinical Care 
Connections, and Quality Workgroups



Recommendation Approved by AHIC 
July 31, 2007

Recommendation 1.0:

The Community should advance the area of Personalized Health Care as a 
Priority for Use Case Development.

Recommendation 2.0:

An extension to the Harmonized Use Case for EHRs (Laboratory Results 
Reporting) should be developed to address the specific information needs in the 
pre-analytic, analytic, and post-analytic phases of genetic/genomic tests.  This 
extension to the use case should additionally address the need for integrated 
data flow across the pre-analytic, analytic, and post-analytic phases of 
genetic/genomic testing and address both the EHR and Laboratory Information 
Systems.

Recommendation 3.0:

A multi-stakeholder workgroup, including the private sector, federal health care 
providers, and federal Public Health Service agencies, should be formed to 
develop a core minimum data set and common data definition available for 
primary care collection of family health history information.



Recommendations Cont:

Recommendation 3.1:

Additionally, studies should be performed as part of this collaboration as 
an evidence-base to determine the validity and utility of family health history risk 
assessment and management tools, clinical decision support tools, and how 
clinicians view this information as helpful for informing their medical decisions.

Recommendation 3.2:

Federal agencies in conjunction with private health care organizations with 
similar interests and expertise sponsoring pilots in the area of family health history 
should be used to evaluate the core minimum data set and evidence-base 
developed through Recommendations 3.0 and 3.1. Health care providers involved 
in these pilots should also examine the feasibility of consumer-clinician exchange of 
family health history information between PHR and EHR systems. When possible, 
the pilots should test and implement the standards and architecture identified in the 
HITSP developed use case.



Essential Nursing Essential Nursing 
Competencies and Curricula Competencies and Curricula 
Guidelines for Genetics and Guidelines for Genetics and 
GenomicsGenomics

Meeting held Sept. 2005 to 
define essential genetic and 
genomic competencies for all 
registered nurses - endorsed by 
48 professional groups. 



ImplementationImplementation
Strategic Implementation Strategic Implementation 
Plan meeting held Plan meeting held 
October 22October 22--24, 2006 24, 2006 

Stakeholders from Stakeholders from 
educational institutions, educational institutions, 
professional associations, professional associations, 
certifying bodies and certifying bodies and 
regulatory agencies met to regulatory agencies met to 
plan for next steps.plan for next steps.



Academia: Toolkit for nursing Academia: Toolkit for nursing 
faculty faculty (c(consider interdisciplinary)onsider interdisciplinary)

Meeting held September 14, 2007
In collaboration with the American 
Association Colleges of Nursing 
Discussed faculty needs; available 
resources; gaps; and product options.
Next steps: finalize what to include, 
how to package, and funding options.



KEY COMPONENTKEY COMPONENT

Awareness of relevancy of genetic and 
genomic information for quality 
healthcare services
Consider marketing campaign that 
includes patient stories



Have you seen 
Mary…or Fred…or Bob?*

Five poster-format messages targeting PA’s,
focusing on family history
– Hereditary breast and ovarian cancer syndrome
– Diabetes
– Coronary artery disease
– Hereditary non-polyposis colorectal cancer 

syndrome
– Preconception care (Tay-Sachs)

*Jane Ades, NHGRI















Mary con’t.

• Content?
• Format?
• Venues?
• Target audience?
• Other topics

– Broad (e.g. pharmacogenomics)
– Specific (e.g. other family history topics)



Top 12 Topics 
For PA Education In Genetics

1. Hereditary Cancer 
Syndromes 

a. breast cancer genetics
b. colorectal cancer genetics

2. Cancer Genetics
3. Lifestage Genetics

a. Pregnancy & the perinatal 
period

b. Infancy
c. Childhood and 

adolescence
d. Adulthood

4. Family Pedigree History
5. Genetic Counseling & 

Making a Genetics Referral

6. Genetics of common 
disease

7. Genetic Testing
8. Pharmacogenomics
9. Thrombophilias
10. Psychiatric genetics
11. Nutrigenetics
12. Basic Concepts in 

Genetic Science



Top 12 topics for PA education in 
genetics

How do we move forward with these topics
– Who are the targets?

• Educators
• Students
• PA’s in practice

– What venue?
• Courses?
• Publications?
• Web-based?

– Who will populate list?
• Geneticists
• Other specialists
• PA’s?



Gregory Feero, MD, PhD1, Nancy Stevens, MD, MPH2, Kelly Fryer-Edwards, PhD3,4, Susan Brown Trinidad, MA3, and Wylie 
Burke, MD, PhD3,4
1 Maine-Dartmouth Family Practice Residency Program, Augusta, ME (Currently at the National Human Genome Research Institute, NIH, Bethesda, MD)
2Family Medicine, University of Washington, Seattle, WA
3Institute for Public Health Genetics, University of Washington, Seattle, WA
4Medical History and Ethics, University of Washington, Seattle, WA

:

The Model Curriculum Working Group was established 
in November 2005 to develop strategies to help 
faculty integrate existing tools for genetics teaching 
into local curricula. The Working Group convened 
twice to:

(1) Review existing online resources, 
(2) Review applicable ACGME and RRC requirements, 

and
(3) Develop strategies for incorporating genetics into 

the existing Family Medicine curriculum.

Tools identified for use:
GeneticTools, www.genetictools.org
GeneTests, www.genetests.org
AAFP CME unit, 

www.aafp.org/online/en/home/clinical/acf/
genomics/acfgenomics.html

Background & Purpose:  Genetics 
Education in Family Medicine

Most Family Medicine residencies do not formally 
incorporate genetics into the curriculum. Genetics 
topics are addressed as they arise in clinical 
practice. 

A number of educational resources for genetics 
education in primary care are freely available on 
the Internet. However, little guidance exists to 
assist primary-care faculty in making use of 
available resources in teaching. In particular, 
strategies are lacking for the opportunistic 
integration of this material into the existing 
curriculum.

Key requirements for the curriculum were to:
(1) Develop a modular approach to ensure flexibility 

for  different topics and teaching formats,
(2) Ensure peer review by teaching faculty,
(3) Account for relevant ACGME and RRC 

requirements for Family Medicine, and 
(4) Ensure ease of access, downloads, and updates.

The Model Curriculum 
Working Group

Developed in part by funds from the Maternal and Child Health Bureau, 
Health Resources and Services Administration

Thanks to the members of the Model Curriculum Working Group:  Susie Ball, MS, CGC, Yakima Valley Memorial Hospital, Wylie Burke, MD, PhD, University of Washington, Lili Church, MD, University of Washington, Greg 
Feero, MD, PhD, Maine-Dartmouth Family Practice Residency Program, Kelly, Fryer-Edwards, PhD, University of Washington Jeffrey R. Martin, MD, Lancaster General Hospital, Jacobo Rivero, MD, University of 
Washington, Valerie Ross, MS, University of Washington, Kerry Silvey, MA, Children’s Development & Rehabilitation Center, Oregon Health & Science University, Nancy Stevens, MD, MPH, University of Washington, 
Michael Stehney, MD, MPH, Middlesex Hospital, Susan Brown Trinidad, MA, University of Washington, Adam Wilikofsky, PhD, Lancaster General Hospital, Calanthe Wilson-Pant, MD, McLaughlin Research Institute

Suggested Teaching Approaches: Hereditary Colorectal Cancer

Increased recognition of the contribution of hereditary factors to the burden of CRC
Improved understanding of the evaluation and management of patients at risk for, or having, hereditary CRC
Recognition that significant economic, ethical, and psychosocial issues surround a diagnosis of a hereditary CRC 
syndrome

Outcome—main teaching points or 
desired behavior change

At-A-Glance topic on colorectal cancer, www.genetictools.org
GeneticTools case 8: a woman unaware of her family history of colorectal cancer
GeneticTools case 9: colorectal cancer in a 28-year-old woman
NCI’s Genetics of Colorectal Cancer PDQ: www.nci.nih.gov/cancertopics/pdq/genetics/colorectal/healthprofessional

Suggested additional 
reading/information for learners

Medical Knowledge
What percentage of CRC cases may be hereditary?
What are “red flags” suggesting the possibility of an inherited CRC syndrome?
What are the three major entities of inherited CRC?
Compare and contrast HNPCC and FAP.
Discuss evaluation options for suspected cases.
Discuss screening options/recommendations for those at increased risk for CRC, and implications for other family 
members.
Discuss prophylaxis/treatment options for those identified as having HNPCC or FAP
Interpersonal & Communication Skills
How might one integrate a discussion of hereditary cancer risk into a routine health maintenace visit?
How might one best elicit a patient’s concerns regardng a family history of colon cancer?
Professionalism & Ethical, Legal, Social, and Cultural Implications
What is the role (obligation?) of the physician to family members that may be at risk for hereditary CRC?
What are the potential economic and social impacts of the diagnosis of HNPCC or FAP on the patient?

Suggested mini-topics

At-A-Glance topic on colorectal cancer, www.genetictools.org
Suggested sites:  www.ccalliance.org; http://ghr.nl,.nih.gov, www.genereviews.org, UpToDate, MDConsult
Suggested search terms: FAP, hereditary colorectal cancer, HNPCC

Suggested pre-reading for faculty 
and/or discussion leaders

These suggestions are intended to help faculty be prepared for questions that come up in clinical teaching, and to 
respond to learners’ requests for additional information

Setting & approach—where and how 
will this information be used by 
faculty?

(~ 5 minutes) 
Also available:  Suggested teaching approaches for Morning Report (~20 min), Noon 
Conference/Didactic Session (~60 min), and Self-Directed Learning

Format 1: Point of Care

Building a Model Curriculum for Family Medicine Residency 
Education

Suggested Teaching Approaches Template

Suggested Teaching Approaches were developed for autism/developmental delay; Alzheimer disease/dementia; 
breast and ovarian cancer; colorectal cancer; hereditary hemochromatosis; family history; newborn screening; and 
pharmacogenomics. 

With this modular approach, faculty can select the most appropriate tools and teaching points, whether they have 5 
minutes at the bedside or a full hour-long didactic presentation. Suggestions for self-directed learning are also 
offered. Relevant ACGME/RRC competencies are identified.



Increased recognition of the contribution of hereditary factors to the burden of CRC.
An improved understanding of the evaluation and management of patients at risk for or having hereditary CRC.
Recognition that significant economic, ethical, and psychosocial issues surround a diagnosis of a hereditary CRC 

syndrome.

Outcome
What are the main teaching points or 
desired behavior changes to be 
addressed?

At-A-Glance topic on Colorectal Cancer , www.genetictools.org
GeneticTools case 8, a year-old woman unaware of her family history of colorectal cancer, 

http://www.genetests.org/servlet/access?id=8888892&key=4ogu0lp2Lwiio&fcn=y&fw=CZHV&filename=/tools/cases
/colorectal-8/index.html

GeneticTools case 9, Colorectal cancer in a 28-year-old woman, 
http://www.genetests.org/servlet/access?id=8888892&key=4ogu0lp2Lwiio&fcn=y&fw=sZ0B&filename=/tools/cases/
colorectal-9/index.html

National Cancer Institute’s “Genetics of Colorecetal Cancer PDQ,”
http://www.nci.nih.gov/cancertopics/pdq/genetics/colorectal/healthprofessional

Suggested additional 
reading/information for learners
Resources and/or references you would 
recommend for those who want to learn 
more about this topic

Medical Knowledge
What percentage of CRC cases may be hereditary?
What are “red flags” suggesting the possibility of an inherited CRC syndrome?
What are the three major entities of inherited CRC?
Compare and contrast HNPCC and FAP. 
Discuss evaluation options for suspected cases.
Discuss screening options/recommendations for those at increased risk for CRC, and implications for family 

members.
Discuss prophylaxis/treatment options for those identified as having HNPCC or FAP.

Interpersonal & Communication Skills
How might one best integrate a discussion of hereditary cancer risk into a routine health maintenance visit?
How might one best elicit a patient’s concerns regarding a family history of colon cancer?

Professionalism & ELSI
What is the role (obligation?) of the the physician to family members that may be at risk for hereditary CRC?
What are the potential economic and social impacts of the diagnosis of HNPCC or FAP on the patient?

Suggested mini-topics
Small “chunks” of information that address 
questions that commonly arise in clinical 
precepting and point-of-care teaching. 
Preceptors and other faculty should be 
able to quickly scan these topics, then 
choose an appropriate mini-topic or two 
(based on current cases, residents’
questions, or faculty interest) to 
incorporate in teaching.

At-A-Glance topic on Colorectal Cancer, www.genetictools.org
Suggested Sites: 

owww.ccalliance.org
ohttp://ghr.nlm.nih.gov
owww.genereviews.org
oUptoDate
oMDConsult

Suggested search terms: FAP, hereditary colorectal cancer, HNPCC

Suggested pre-reading for faculty 
and/or discussion leaders
Resources and/or references you would 
recommend to help faculty/discussion 
leaders feel comfortable with this topic

These suggestions are intended to help faculty be prepared for questions that come up in clinical teaching, and to 
respond to learners’ requests for additional information.

Setting and approach
Where and how will this information be 
used by faculty?

Format 1:  Point of Care  (~ 5 min)



Medical Knowledge
What percentage of CRC cases may be hereditary?
What are “red flags” suggesting the possibility of an inherited CRC syndrome?
What are the three major entities of inherited CRC?
Compare and contrast HNPCC and FAP. 
Discuss evaluation options for suspected cases.
Discuss screening options/recommendations for those at increased risk for CRC, and implications for family 
members.
Discuss prophylaxis/treatment options for those identified as having HNPCC or FAP.

Interpersonal & Communication Skills 
How might one best integrate a discussion of hereditary cancer risk into a routine health maintenance visit?
How might one best elicit a patient’s concerns regarding a family history of colon cancer?
What is his/her reaction to, and comprehension of, the material surrounding hereditary CRC?
How might further evaluation and genetic testing be helpful?  Harmful? 

Professionalism & ELSI
What is the role (obligation?) of the the physician to family members that may be at risk for hereditary CRC?
What are the potential economic and social impacts of the diagnosis of HNPCC or FAP on the patient?

Suggested discussion 
topics/questions

Your suggestions for guiding 
discussion of key issues 
about the topic and/or 
case.

Approach 1: Build on Mini-Topics
Some of the 5-minute mini-topics suggested for Point of Care teaching (above) can be expanded, modified, 
or combined to work in a 20-minute teaching discussion. Add a 1 or 2-sentence case at the start to 
introduce the topic, and spend more time asking questions and discussing each point. 

Approach 2: Case Presentation
On appropriate inpatient teaching service (Family Practice, Internal Medicine, Surgery) with morning report or 

teaching rounds, select a patient with CRC for presentation. Assign a team member to briefly present the 
case (3–5 minutes). Assign team pre-reading and set the date for case presentation. Direct discussion 
towards the issues selected from above Mini-Topics.

Suggested approaches
Your suggestions for how to 

teach this material in the 
Morning Report setting, 
within the available time, 
and offering 
developmentally 
appropriate learning 
opportunities for both 
junior and senior house 
staff.

At-A-Glance topic on Colorectal Cancer, www.genetictools.org
GeneticTools case 8, a year-old woman unaware of her family history of colorectal cancer, 
http://www.genetests.org/servlet/access?id=8888892&key=4ogu0lp2Lwiio&fcn=y&fw=CZHV&filename=/tool
s/cases/colorectal-8/index.html
GeneticTools case 9, Colorectal cancer in a 28-year-old woman, 
http://www.genetests.org/servlet/access?id=8888892&key=4ogu0lp2Lwiio&fcn=y&fw=sZ0B&filename=/tools
/cases/colorectal-9/index.html

Suggested pre-reading for 
faculty and/or 
discussion leaders

Resources and/or references 
you would recommend 
to help 
faculty/discussion 
leaders feel comfortable 
with this topic

Brief informal discussion of case-based materials presenting major points regarding Hereditary Colorectal Cancer. 
Could be led by faculty or chief/senior resident. Advance preparation is expected.

Setting and approach
Where and how will this 

information be used by 
faculty?

Format 2:  Morning Report (~ 20 min.)



Medical Knowledge
What percentage of CRC cases may be hereditary?
What are “red flags” suggesting the possibility of an inherited CRC syndrome?
What are the three major entities of inherited CRC?
Compare and contrast HNPCC and FAP. 
Discuss evaluation options for suspected cases.
Discuss screening options/recommendations for those at increased risk for CRC, and implications for family members.
Discuss prophylaxis/treatment options for those identified as having HNPCC or FAP.

Interpersonal & Communication Skills
How might one best integrate a discussion of hereditary cancer risk into a routine health maintenance visit?
How might one best elicit a patient’s concerns regarding a family history of colon cancer?
What is his/her reaction to, and comprehension of, the material surrounding hereditary CRC?
How might further evaluation and genetic testing be helpful?  Harmful? 

Professionalism & ELSI
What is the role (obligation?) of the the physician to family members that may be at risk for hereditary CRC?
What are the potential economic and social impacts of the diagnosis of HNPCC or FAP on the patient?

Suggested discussion 
topics/questions

Your suggestions for guiding 
discussion of key issues 
about the topic and/or 
case

At-A-Glance topic on Colorectal Cancer, www.genetictools.org, as handout
Slide sets available from CDC genetic educational materials web site (e.g., those posted by the University of 
North Carolina). This may require permission (which this Working Group should obtain) and updating/tailoring 
to audience. http://www.sph.unc.edu/nccgph/tools/colon_cancer2_files/frame.htm
AAFP Annual Clinical Focus Colorectal Cancer video module (Note: requires high-speed Internet access), 
http://www.aafp.org/x30164.xml

Suggested classroom 
materials

If you know of teaching tools 
(eg, handouts, slide 
sets, websites) that 
can be used 
effectively in this 
setting, please note 
them here.

Select a noon conference slot every 3 years for this topic. Assign faculty with interest in colorectal cancer to review 
slide sets and update if needed. Selected faculty will need to be familiar with the topic in order to effectively 
present and field questions. Limit presentation to 45 minutes, allowing 15 minutes for discussion of questions 
and/or cases of interest. (See below for suggested discussion topics/questions)

Suggested approaches
Your suggestions for how to 

teach this material in 
the Noon Conference 
/ Didactic setting, 
within the available 
time

Audience:
At-A-Glance topic on Colorectal Cancer, www.genetictools.org

Presenter:
National Cancer Institute’s “Genetics of Colorecetal Cancer PDQ,”
http://www.nci.nih.gov/cancertopics/pdq/genetics/colorectal/healthprofessional

Suggested pre-reading for 
faculty and/or 
discussion leaders

Resources and/or references 
you would 
recommend to help 
faculty/discussion 
leaders feel 
comfortable with this 
topic

This section helps faculty prepare a formal lecture-style presentation of information on Colorectal Cancer, in a Noon 
Conference or other didactic classroom-style setting. Suggestions for faculty pre-reading, as well as learner 
preparation, are offered.

Setting and approach
Where and how will this 

information be used 
by faculty?

Format 3:  Noon Conference / Didactic Session (~ 1 hour)







Top 12 topics for PA education in 
genetics

Approaches:
– PDA support  (GeneFacts - NCHPEG)
– Virtual clinic tool (NCHPEG, eDoctoring, 

Dartmouth)
– Article series (Rocky and others)
– Video CME (AAFP ACF)



Conclusions

• NHGRI is currently engaged in a variety of 
activities that will affect PA practice

• Key points for collaboration include 
awareness campaigns and development of 
educational resources

• Opportunities exist for inter-disciplinary  
synergy in these key areas



Physician Assistants and 
Genomic Medicine:
Update from AAPA

September 19, 2007
Bob McNellis

Director, Science and Education



Areas of activity

• 2007 Annual Conference
• AAPA News articles + JAAPA editorial
• Web page and post-tests
• Legislation, policy and partnership
• 2008 Annual Conference
• Other future activities
• Ponderings



2007 Annual Conference

Provided exhibit hall space for 
NCHPEG and the Office of 
the Surgeon General

A 19 question 
survey was

distributed in 
AAPA’s

House of 
Delegates



2007 Annual Conference Program
At least eight hours of continuing medical
education included information on medical
genetics

– Headlines and heredity
– Personalized medicine: Integration of

medical genomics into clinical practice
– Gender differences in cardiovascular disease
– Sex and gender in the clinical encounter: The importance 

of considering both
– Ovarian cancer early detection, treatment and support: 

Issues for PAs
– Cancer genetics and genomics: Implications for PA 

practice
– Using new modalities to improve outcomes in macular 

degeneration
– Race-based therapeutics? What’s the BiDil (Big Deal)?



Conference Daily



SAAAPA Medical Challenge Bowl

• What genetic condition is associated with 
venous thrombosis, DVTs, and pulmonary 
embolism?

• What is the most common genetically 
inherited immunodeficiency?

• Muscular dystrophy is a mutation of what 
gene?

“Yeah, we finally got a genetics question right!”



AAPA News articles



January 30, 2007



January 30, 2007



May 15, 2007



May 30, 2007



July 30, 2007



August 30, 2007





October 15, 2007 (in progress)



Journal of the American Academy of Physician Assistants
May 2007



Web page

• Link to the Surgeon General’s Family 
History Initiative was added to AAPA’s 
Web site.

• Links to the NCHPEG Web-based CME 
program were added to the site on the 
Genomics page and the CME page



NCHPEG’s Web-based CME
• The post-tests for the CME program reside 

on AAPA’s site
• As of September the number of post-test 

certificates
awarded:
– Case 1: 77
– Case 2: 59
– Case 3: 51



NCHPEG’s Web-based CME
• Promoted in the e-News in July & August
• Delivered to over 20,000 addresses
• July:

– 339 click thrus
– (222 Annual

Conference
photos, 144 ACP
diabetes care
web page)

• August:
– 68 click thrus
– (346 NPI data,

93 PA legislation)



Legislation, policy, partnerships

• AAPA sent a letter to Congress urging support of 
the Genetic Information Nondiscrimination Act

• Our Clinical and Scientific Affairs Council will 
undertake a rewrite of AAPA’s genetic testing 
policy paper

• AAPA nominated a PA for the EGAPP 
Stakeholders group

• Wrote a letter of support for an NCI grant 
application by Fox-Chase Cancer Center for an 
e-learning program in cancer genetics



Future Activity



2008 Annual Conference
• AAPA is working with NCHPEG to help 

coordinate a medical genetics track which 
would provide a daily session with key 
genetic content

• A session on race and genetics is being 
planned which would be co-sponsered by  
AAPA’s African Heritage Caucus, 
Committee on Diversity and NCHPEG



Other activities
• Continuation of Doug Scott’s “Genomics series”

in AAPA News
• Addition of survey questions on the Annual 

Conference Survey (over 2000 respondents)
• Currently developing a needs assessment tool
• Review of AAPA policy statements
• Engage the JAAPA editorial board
• Expanded relationships with other genetics 

organizations, advisory committees, etc
• Support Rocky’s junkets



What does it all mean?

• Are PAs reading Doug’s articles?
• Are they heeding Rocky’s advice?
• How many are going to genetics lectures?
• Why haven’t more PAs completed the 

NCHPEG education program?
• What do we need to do to get their 

attention and completely engage them?
• How can we give them a way to respond, 

and get involved in the conversation?



Genetics Survey of Physician 
Assistants:

2007 House of Delegates

September 19, 2007
Bob McNellis

Director, Science and Education



Methods
• Survey developed in cooperation with Vence Bonham 

and Greg Feero
• Replicated existing categories of data where able (i.e. 

specialty, setting)
• Took approximately 3 minutes to complete
• Administered to AAPA’s House of Delegates on the last 

day of a three day meeting
• Approximately 250 surveys were distributed, 113 were 

returned
• Survey responses entered into a Filemaker database, 

exported to Excel for analysis
• Thanks to Murugu Manickam, MD for his analyses (and 

Cara McNellis for her data entry)



Demographics

Clinically practicing
Community characteristics

Practice setting and specialty



What year did you graduate from 
your PA program?

0-4 years
10%

5-9 years
25%

10-19 years
31%

20-35 years
34%

Mean = 16 years



Are you currently a clinically 
practicing PA?

Full time
76%

Part time
19%

Not at all
5%

2006 AAPA Census – 90.8% in clinical practice



What proportion of your work-time 
is spent seeing patients?

<20%

20-40%

40-60%

>60%

80%



If you are not working in clinical 
practice...

Admin

Education

Research

Other



Which of the following best 
describes the community 

surrounding the area in which you 
work?

Urban
41%

Suburban
43%

Rural
15%

Other
1%



How would you describe the 
availability of general medical 
services in and around your 

practice location? 

Underserved
24%

Adequate
69%

Overserved
7%



Current primary specialty

0 5 10 15 20 25 30 35

Family/gen med

Emed

GIM

Card

Ob/gyn

Other IM

Gen Surg

Percent
Survey
2006 Census



Primary setting

0 5 10 15 20 25

1SpecGrp

Inpt Hosp

Hosp ER

Outpt Hosp

MSpecGrp

FQHC

Solo

Urgent Care



Use of genetics in practice

Family history
Genetic consults

Perception of physician knowledge



In the past 6 months approximately how frequently have 
you gathered family history information in the context of 

patient visits?

0 20 40 60 80 100

Never

Rarely

Occasionally

Frequently

Percent



In the past 6 months, how often have you used family 
history information when making clinical decisions or 

recommendations for your patients?

0 20 40 60 80 100

Never

Rarely

Occasionally

Frequently

Percent



In the past 6 months, how often have you contacted a 
genetics specialist (a medical geneticist, genetics 

counselor, or advance practice nurse geneticist) for a 
formal or informal consultation or referral?

0 20 40 60 80 100

Never

Rarely

Occasionally

Frequently

Percent



In the past 6 months, how often have you contacted a non-
genetics specialist (e.g., a cardiologist, gastroenterologist, 
etc.) for a formal or informal consultation or referral on a 

genetics issue?

0 20 40 60 80 100

Never

Rarely

Occasionally

Frequently

Percent



How knowledgeable do you feel that your supervising 
physician is regarding genetics (if you have more than one 
supervising physician, estimate the average knowledge)?

0 20 40 60 80 100

Not sure

Not
knowledgeable

Somewhat
knowledgeable

Knowledgeable

Very
knowledgeable

Percent



How accessible are genetic service 
providers in your clinical setting?

0 20 40 60 80 100

> 60 miles

> 10 miles

< 10 miles

near

Percent



Sub-analyses by broad specialties

Primary Care
48%

Medical spec
23%

E-med
13%

Surg/subspec
16%



Sub-group family history

• Gathering family history - less frequently 
by surgical/subspecialties (76% v 90+%)

• Using family history - primary care (73%) 
and medical specialties (79%) higher than 
ER (57%) or surgery (35%)

• PAs out of school longer more frequently 
gathered and used family history
– 0-4 years always the lowest (64% and 55%, 

respectively)



Sub-group referrals

• Referral to genetics expert – “Never” most 
common across the board

• Referral to non-geneticist – most 
“frequently” by ED PAs

• Two-thirds have never referred to a 
genetic specialist – those having a 
geneticist in the “same location” refer more 
often



Sub-group perceived supervising 
MD knowledge

• Attendings’ knowledge – perceived highest 
knowledge in medical specialties (54%), 
lowest knowledge in emergency medicine 
(14%)



Learning about genetics

NCHPEG
CME

Family history tools



On a scale of 1-10 how important is genetics 
in the education of physician assistants?

0

5

10

15

20

25

30

1 2 3 4 5 6 7 8 9 10

C
ou

nt

Median = 7Mean = 7.32



Importance related years since 
graduation

• 0-4 years 6.6
• 5-9 years 7.1
• 10-19 years 7.5
• 20-35 years 7.5



Have you heard of the National 
Coalition for Health Professional 

Education in Genetics?

Yes
28%

No
72%



On a scale of 1 to 5, with 1 = not at all helpful and 5 = most 
helpful, please rate the usefulness of the following formats 

for learning about genetics.

1 2 3 4 5

1-2 day course

Printed self study

Course and print

Electronic

Consultation

Lunch conference

One week course

Mean



On a scale of 1 to 5, with 1 = not at all helpful and 5 = most 
helpful, please rate the usefulness of the following types of 

clinical tools to incorporate genetics into your clinical 
practice.

1 2 3 4 5

Paper-based

Internet-based

EMR

PDA-based

Mean



Summary

• This is a subset of a subset of a subset of 
a subset of PAs, but we learned...

• Most of these PAs gather and use family 
history frequently

• Few of these PAs refer patients to genetic 
specialists

• Specialty, geography and experience 
influence genetic knowledge



Summary

• Most of these PAs believe genetics is 
important

• Most are not aware of NCHPEG
• PAs are open to a variety of educational 

media as long as they are print, electronic 
or short in-person conferences

• Paper is still king for tools in practice



Final thoughts

• If we could pick a handful of questions on 
genetics for next year’s conference survey 
what would you pick?

• Thanks again to Murugu!



Translation of genomic 
discoveries to primary care –
A role for the PA?

Greg Feero, M.D., Ph.D.
Jean Jenkins, R.N., Ph.D. 

Michael Rackover, M.S., PA-C
Sept. 19, 2007



Translating Genomics…

• Genomic discoveries relevant to 
common disease diagnosis and 
management are coming at an 
increasing rate.

• Basic discoveries are leading to the 
development of clinical applications.

• Ergo, improved healthcare is around 
the corner!



Translating Genomics…

• Genomic discoveries relevant to common disease diagnosis and management are coming at an increasing rate.
• Basic discoveries are leading to the development of clinical applications.

Mind the gap!

• Ergo, improved healthcare is around the corner!



Translating Genomics…

Filling the gap

» Does the application address a clinical need?
» Does the application meet a clinical need?
» Is the application acceptable to patients?
» Is the application acceptable to health care providers?
» Is the application acceptable to insurers?
» Is the application acceptable to society?
» How are patients best educated about the application?
» How are providers best educated about the application?



Who will fill the gap?



Bench Scientists

Clinical Scientists

Clinicians

Patients



Multiplex
ClinSeq

PUHGV



Multiplex Genetic Susceptibility Testing:
A prototype for applied research to inform  

personalized medicine

Colleen M. McBride, PhD.  & Larry Brody, Ph.D.

Multiplex Genetic Susceptibility Testing:Multiplex Genetic Susceptibility Testing:
A prototype for applied research to inform  

personalized medicine

Colleen M. McBride, PhD.  & Larry Brody, Ph.D.Colleen M. McBride, PhD.  & Larry Brody, Ph.D.

Research Partners:Research Partners:
National Human Genome Research Institute

Henry Ford Health System
Group Health Cooperative

Cancer Research Network (NCI)



Multiplex Project AimsMultiplex Project Aims

To develop a prototype for multiplex genetic To develop a prototype for multiplex genetic 
susceptibility testingsusceptibility testing

Multiple markers of susceptibility for multiple diseases

Provide risk feedback to target populations

To create an infrastructure to facilitate  public To create an infrastructure to facilitate  public 
health researchhealth research

Decide upon “standard of care” for consent, feedback & support 
services 

Identify optimal study population(s) & recruitment approach



ClinicClinic--based populationbased population
Cancer Research Network (NCICancer Research Network (NCI--funded)funded)
– Full complement of preventive services
– Patient bases geographically distributed with racial-ethnic & 

SES diversity
– Henry Ford Health System clinical recruitment site
– Group Health Cooperative (HMO Research Network), 

Survey coordination

Sample size: 5000+ touched Sample size: 5000+ touched ∼∼ 101000 tested00 tested
Healthy adultsHealthy adults
-- Ages 25-40
-- Without diseases included on test batter



Baseline screening survey

Mail invitation to website 
to consider genetic testing

Consent process
In-clinic blood draw

Test feedback provided directly to subject
by mail + telephone follow-up

3 month follow-up telephone survey

Web-based 
decision process re: testing

w/financial incentives

Study Study 
DesignDesign



Medical & Statistical 
Genetics

NIH Intramural 
Sequencing CenterNIH Clinical Center

ClinSeq: A translational research project in  
clinical genomics

NHLBI�



Specific Aims

1. Develop a robust infrastructure for the 
generation and use of LSMS in a clinical 
research setting

2. Use LSMS data to develop novel approaches to 
clinical biomedical research

3. To understand how to interact with subjects re 
LSMS



Approach

• Phenotype 1,000 subjects
• Sequence 200-400 candidate genes
• Follow-up studies
• Interpret variants and validate some
• Return results



Clinical evaluation

• Family history (semiautomated)
• Medical history (form-driven)
• Blood pressure 
• Coronary calcium score (MDCT)
• Echo/electro-cardiography
• Clinical & research bloods



Prior to NIH visit: 
- Verbal consent via phone communication

- Family history tool (online)

Initial visit to NIH:
-Sample collection for fasting labs (cholesterol, etc)

- General consent 
-  Family history if unable to complete this information prior to visit 

- Medical history intake 
- Clinical evaluation 

-Second sample collection (non-fasting)

Initial follow-up (regular mail):
- Assessment of clinically validated test results (labs, MDCT)

Contact by phone or regular mail to ¼nd out if participant is
interested in (a) undergoing further phenotyping AND/OR (b) 

learning genotyping results 

Follow-up visit to the NIH:
Genetic education & counseling for 
results from genome sequencing 

Participant may "OPT OUT" of learning results 
AND

still remain part of study 

Follow-up visit to the NIH:
Further phenotyping

AND/OR

Visit to Suburban Hospital: 
- Multidetector computed tomography (MDTC) to assess

 coronary artery calci¼cation

NOTE 1



Health Professionals’
Understanding of Human Genetic 

Variation Study

Vence Bonham, JD
Associate Investigator 

Social and Behavioral Research Branch 
Principal Investigator 



Project Aim

To investigate health professionals’
knowledge of human genetic variation, 

beliefs about biological and genetic 
differences based upon their patients’ race 

and ethnicity and its use in clinical 
practice.





STUDY DESIGN
Phase I  Qualitative Study
Dimensional analysis and qualitative content analysis were used to explore 
physicians’ perceptions of and experiences with racial factors in clinical decision-
making, determining the racial background of a patient, and perceptions of the race-
related causes of health differences.

Phase II Scale Development 
Focus groups were used to assist in question development.  The process of scale 
development occurred  in an iterative fashion. Thirty-two cognitive interviews with 
physicians were used to refine the instrument and scale. Two panels of experts, 
geneticists with expertise in human genetic variation and social scientists with 
expertise in survey methodology provided input.

Phase III National Physician Survey
A pilot survey of 400 physicians will be  conducted fall 2007 to examine  
psychometrics of the scale.  The scale will be revised based upon the findings.  In 
2008 a National Survey of 3000 Primary Care  Physicians will be conducted using the 
final HGVB scale.

Phase IV National Physician Assistants Survey ????



Thanks to:

• Colleen McBride Ph.D., DIR, NHGRI 
Multiplex

• Les Biesecker, M.D., DIR, NHGRI
ClinSeq

• Vence Bonham, J.D., ECIB, NHGRI
PUHGV



Possible discussion topics:
• To what extent will these sorts of research 

questions interest the PA community?
• What unique perspectives could the PA 

community bring to this type of research? 
• To what extent do PA training centers 

participate in research? Independent? Part of 
a larger academic center?

• Do PA’s have a research society? NAPCRG? 
How to engage PA’s with interest?



Possible discussion topics:

• What other factors need to be 
considered to facilitate the translation 
of genomic discoveries to primary 
care?




