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DEPARTMENT OF VETERANS AFFAIRS 
UNDER SECRETARY FOR HEALTH 

WASHINGTON DC 20420 

JUN 0 5 2007 

Reed V. Tuckson, MD 
Chair, Secretary's Advisory Committee on 

Genetics, Health and Society 
Office of Biotechnology Activities 
National Institutes of Health 
6705 Rockledge Drive, Suite 750, MSC 7985 
Bethesda, MD 20892-7985 

Dear Dr. Tuckson: 

I commend the Department of Health and Human Services' Secretary's 
Advisory Committee on Genetics, Health and Society (SACGHS) on the recent 
draft report, "Realizing the Promise of Pharrnacogenomics: Opportunities and 
Challenges." The report is well written, thorough and thought provoking. 

As noted in the report, pharrnacogenomics has the potential to revolutionize 
pharmaceutical treatment decisions to help ensure patients receive drugs tailored 
to their genomic composition. We are looking forward to a time when we can 
effectively deploy pharmacogenomics in the Veterans Health Administration 
(VHA). improving patient outcomes and delivering high quality, cost-effective 
care is a hallmark of our system, and pharmacogenomics will enhance our ability 
to meet these expectations. 

Indeed, VHA is uniquely situated to be a leader in the deployment of 
pharmacogenomic information in the clinic. Our award-winning electronic health 
record system, together with our research infrastructure and unique relationship 
with our patient population, means that we can be at the forefront of the 
systematic use of pharmacogenomic information in the clinic. As indicated in the 
appendix to the report, VHA is already pursuing research and clinical programs in 
this area. We continue to be open to other opportunities and ideas to participate 
in clinical trials or health services research that could include cost effectiveness 
studies or the testing of clinical decision-making algorithms. 

I hope that SACGHS continues to see VHA as a strong potential partner for 
the Department of Health and Human Services in such efforts and continues to 
recommend that our two Departments work together in the development and 
testing of pharmacogenomic applications. 
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Reed V. Tuckson, MD 

Thank you for the opportunity to comment on the Committee's current draft 
report on pharmacogenomics. Under separate cover letter, VHA staff has 
forwarded technical comments to the Committee staff. VHA looks forward to 
receiving the final report. If you would like to discuss VHA's current plans for 
pharmacogenomics, please contact Joel Kupersmith, Chief, Research and 
Development Office. Dr. Kupersmith can be reached at (202) 254-0183. 

Sincerely yours, 

Under Secretary for Health 



Department of 
Veterans Affairs Memorandum 

Date: May 8,2007 

From. Sherrie L. Hans, PhD 

Deputy Chief Officer, NCEHC 

Subj: VHA technical comments on "Realizing the Promise of 
Pharmacogenomics: Opportunities and Challenges" 

Sarah Cart-, Executive Director, SACGHS 

Thank you for providing the Veterans Health Administration with the opportunity to 
comment on the most recent draft report from the Secretary's Advisory Committee on 
Genetics, Health and Society, "Realizing the Promise of Pharmacogenomics: 
Opportunities and Challenges." Staff who reviewed the report found it well written, 
comprehensive, and thoughtful. The following technical comments are offered to help 
clarify and strengthen the report on a few specific points. 

* SACGHS has been concerned for some time about genetic discrimination in 
insurance and employment. While this issue is covered in depth by other 
publications of the Committee, this report does not allude to that work nor note in 
a sufficiently strong way that information about one's genes can both enhance and 
impede access to appropriate care. 

* The accuracy of the adverse drug reaction nomenclature and the numbers cited 
should be reviewed. At one point, the authors quote numbers that appear to refer 
to adverse events (which may or may not be related to drug reactions) rather than 
to specific numbers for adverse drug reactions. Standard nomenclature (adverse 
drug reactions and adverse events) should be defined more clearly in the 
document and if specific examples refer to adverse events rather than adverse 
drug reactions, this should be made clear in the report. 

* Are the terms "clinical validity" and "clinical utility" sufficiently well defined 
(and agreed upon in the community) to be of use in the regulatory arena by FDA? 
Is it clear that FDA has authority to regulate clinical validity and clinical utility (if 
the terms are well defined)? FDA staff may want to provide comment on how 
realistic it may be and what would be required to develop a regulatory scheme for 
these concepts. (Page 10, D.) 

* Review the details of Exhibit 1, page 29 to ensure the scientific accuracy of what 
is described and concluded. Evidence with which the commenter is familiar does 
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not clearly indicate that the FISH test is in fact better than an appropriately 
labeled imrnunohistochemistry device. 

* OHRP and FDA should review the suggestion on page 45 to align the common 
rule and 21 CFR5O with regard to the rigor of informed consent. Could this be 
easily accomplished through regulatory action or would statutory change be 
required? 

* On page 53, the description of premarket review of IVD is incomplete. The 
premarket approval (PMA) and traditional premarket review 5 10(k) process are 
described, but the "de-novo" 5 10 (k) process which was used, for example, for 
approval of the Factor V Leiden assay, is not described in the paper. This process 
should probably be noted as an alternative approval process for "moderate risk" 
IVDs. 

2. Thank you again for SACGHS attention to this important issue. Don't hesitate to contact 
me if you require any follow up information on the technical comments offered here 
(Sherrie.hansO,va.go\~; (202) 46 1-4024.) 



-----Original Message----- 
From: Long, Rochelle (NIHJNIGMS) [El 
Sent: Thursday, May 10, 2007 4:47 PM 
To: Goodwin, Suzanne (NIHJOD) [El; Carr, Sarah (NIHJOD) [El 
Cc: Long, Rochelle (NIHJNIGMS) [El 
Subject: SACGHS report feedback - PGRN 

Suzanne, Sarah - 

I'd like to make some PGRN-specific comments on the draft SACGHS report, knowing that 
comments are due. While I think the PGRN is referred to correctly in the final table attached to 
the report, I don't think that Lewin group got it right in the body of the text, especially on pages 21- 
24. Here are my specific comments, and recommended replacement text is attached: 

- Importantly, PGRN is not mentioned in the "A. Basic.,." section at all 

- PGRN is not similar to EDRN, in my opinion 

- "Translation" is not clearly used in the paragraph on page 23, consistent with the definitions 
above on the page 

- Overlooks the basic discovery component of the PGRN 

- Data in PharmGKB also come from beyond the PGRN 

- Several NIH insitutes/offices participate (9 total) - it is trans-NIH 

I hope you are receiving thoughtful public comments. I am encouraging the PGRN to respond 
overall. 

- Rochelle 

JGRN description in 
SACGHS rep.. . 

Rochelle M. Long, Ph.D. 
Chief, Pharmacological & Physiological Sciences Branch 
Pharmacology, Physiology, & Biological Chemistry Division 
NIGMS, NIH 
45 Center Dr., Rm. 2AS-49G 
Bethesda, MD 20892-6200 

tel: (301) 594-3827 
fax: (301) 480-2802 
e-mail: rochelle lonq@nih.qov 
PGRN: www.niqms.nih.qov/pharmacoaenetics 
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The Pharmacogcnctics Kescarch Network (PGKK) is a trans-NIH effort led bv thc National 
Institute of General Medical Sciences (NIGMS). This nationwide collaboration of 12 
independently funded interactive research groups discovers genetic variation (including, but not 
limited to SNPs) and studies relationships between genetics and patient drug responses. PGRN 
investigators perform genotype-to-phenotvpe studies. which begin bv comprehensively 
cataloging genetic variation in genes ol'phar~nacological interest, and pl~e~~otype-to-genotype 
studies, which arc initiated with a collection of carcfully-studied patients having characteristic 
drug responses. Correlations are usually followed by mechanistic biological studies. A maior 
component of the PGRN is the Pharmacogenornics Kno\vledge Base (PharmGKB). where 
pharmacogenetics data from within and beyond the PCiRN are stored and made freely available 
Sor scientists. With data on Inore than 10.000 human eerie variations that aSSect drug responses. 
this network enables access of the scientific community to information on genes, drugs and 
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1,: "!' !V,\ 'l'he Pharmacogenetics Kesearch Network (PGKN) is a multi-discivlinarv network intended to I,,: :$: 

interpret and understand, as well as discover. pharmacogenetic insormation. Clltimatel~, this I?, I , >  !. $!', , 

information ~&c clinicallv testcd 0 1 .  above) and, whcre appropriate% translated (T2, above) fl! - 
) I ,  l',' $!,' into safe and effective drug therapies designed for individual patients. In the past seven vears. \:, tj,; 

PGRN scientists have explored the contribution of genetics to the effects of medications for p: ($ , , ,  
, I  diseases such as asthma, depression. cancer and heart disease. Pathways of drug actions and 1;; 

summaries of very important pharmacogenes (VIPs) are displaved at PharmGKU, along with g; y! !:!,; 

Levels of e v i d e n c e a t  variants are significant at the molecular functio~ial level. alfect $: i", )j;, 
m a c o k i n e t i c  propc~~ics  (drug levels). determine pharmacodynanlics propcrtics (drug k; !,:? 
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responses), and whether that impacts clinical outcome. Critical understand in^ of basic and I.,, ;,; :I I 

clinical research results is essential to living up to the promise of pharmacogenomics. ' 2 3 , - - - - - - - -  - - - - -  
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Page 1: [I] Deleted longr 5/10/2007 4:22:00 PM 
The term "translational research" can be used to describe translation at different phases of R&D. 
Various models depict translational research as a process occurring in two stages.114,115,116 The 
first, sometimes referred to as type 1 (Tl)  translation, uses the findings from basic research, 
including preclinical studies, to inform the development and testing of an intervention in 
clinical trials, such as phase 1-111 clinical trials. The second, type 2 (T2) translation, involves the 
translation of findings from clinical research into clinical and public health practice and 
policy.117,i 18 

The National Cancer Institute's Early Detection Research Network (EDRN) is an example of a 
program that aims to encourage and accelerate the translation of basic research into clinical 
research. The program facilitates the development, testing and assessment of promising 
biomarkers and technologies as well as assessment of existing, proven ones.] 19Its work 
products include a list of common data elements; standard operating procedures for assays; 
methods and protocols for collection and processing of biological samples; other reference 
materials to assist investigators to conduct experiments in a consistent, reliable manner; and 
tools for the collection, classification, storage, and analysis of information, enabling access to 
and sharing of data among multiple organizations.120 EDRN also fosters collaboration among 
academic and industry stakeholders in a range of fields and promotes rapid dissemination of 
information. 121 Researchers outside of EDRN are provided opportunities to collaborate with 
EDRN investigators to use shared resources through the network, such as new technologies, 
specimens, high-risk registries, and cohorts, or to seek funding for validation studies.122 

The Pharmacogenetics Research Network (PGRN) is a similar effort led by the National 
Institute of General Medical Sciences (NIGMS). PGRN is a multi-disciplinary network intended 
to translate pharmacogenetic information into safe and effective drug therapies designed for 
individual patients. This nationwide collaboration of 12 independently funded interactive 
research groups studies the relationship between genetics and patient drug response. In the 
past five years, PGRN scientists have explored the effect of genetics on medications for diseases 
such as asthma, depression, cancer and heart disease. A major component of PGRN is the 
Pharmacogenomics Knowledge Base (PharmGKB), where pharmacogenetics data from PGRN 
are stored and freely available for scientists and researchers. With data on more than 10,000 
human gene variations that affect drug response, this network enables access of the scientific 
community to information on genes, drugs and diseases.123 



SACGHS Request for NIH Comments 
Draft Report: Realizing the Promise of Pharmacogenomics: Opportunities and Challenges 
June 1,2007 

NIMH 

NIMH Feedback on Draft SACGHS Report (Please direct questions to Dr. Marina Volkov) 

Realizing the Promise of Pharmacogenomics: 
Opportunities and Challenges 

This draft report offers a comprehensive view of the complex subject of Pharmacogenomics 
(PGx), covering topics that range from basic research to ethical and legal issues. This breadth of 
coverage is both the strength and weakness of the report. For example, the report addresses the 
"Complexity of the Science" (p 17) of pharmacogenomics with a much needed description and 
differentiation of the often misunderstood application of PGx in germline and somatic variation, 
but it does not provide an in depth discussion of the underlying difficulties in applying PGx 
research to develop clinically relevant applications for the complex phenotypes studied. 

The report, while not explicit about needed oversight by the Food and Drug Administration 
(FDA), makes it clear that the FDA should take a more active role in promoting and integrating 
PGx research into the drug development and approval process. This also points to a potentially 
larger role the NIH could assume in this process by working actively with the FDA to stimulate 
basic, clinical and post-market surveillance PGx studies. The lack of clear recommendations in 
this regard suggests the need for a federal coordinating entity for PGx research and 
implementation that bridges these two institutions and coordinates and stimulates activities in the 
PGx domain. 

Overall, this is an excellent summary of the state of PGx research and highlights important areas 
for future investments in basic research. Most importantly, the report provides recommendations 
for the implementation of PGx into clinical practice. 

NIAAA 

May 17,2007 

Dear Dr. Frosst, 

We would like to express our appreciation to you and Dr. Collins for the opportunity to review 
the SACGHS Report: Realizing the Promise of Pharmacogenomics: Opportunities and 
Challenges. Both our Institute's intramural and extramural staff have carefully reviewed the 



document and have shared their views on the very comprehensive nature of the overview and 
recommendations. 

Research on alcoholism and the other alcohol use disorders has shown the central importance of 
genetics and gene by environment interactions in disease expression. Relatedly, there is already 
evidence that differences in the efficacy of specific pharmacotherapies for alcohol disorders 
differ as a function of an individual's gene profile. It has also been noted that alcoholism itself is 
a pharmacogenomic disorder, whereby the nature of an individual's pharmacologic response to 
the drug alcohol is dependent upon that person's specific gene profile. 

We believe the SACGHS Report will foster further research on pharmacogenomics and do not 
have any suggestions for changes to this excellent Report. 

Sincerely, 

Kenneth R. Warren, Ph.D. 
Associate Director for Basic Research 
National Institute on Alcohol Abuse and Alcoholism 
National Institutes of Health 
5635 Fishers Lane, #2005 
Bethesda, MD 20892 

Dr. Frosst: 

Thank you for the opportunity to review the Secretary's Advisory Committee on Genetics, 
Health, and Society (SACGHS) draft report titled, Realizing the Promise of Pharmacogenomics: 
Opportunities and Challenges. We shared the report with NIA staff, who indicated that the 
report does not appear to consider aging as an issue to be addressed in the field of 
pharmacogenetics, however, age-related changes are a substantial part of the somatic changes 
that will need to be considered as the field moves forward. 

L. Jeanne Borger 
Deputy Director 
Office of Planning, Analysis, and Evaluation National Institute on Aging National Institutes of 
Health 
301-451-8395 



NHLBI 

Dr. Frosst, on behalf of Dr. Nabel, I am pleased to forward the attached comments from the NHLBI on 
the draft SACGHS report. 

With best regards, 
Sheila 

Sheila Pohl, Chief of Staff 
Immediate Office of the Director 
National Heart, Lung, and Blood Institute, NIH 
Building 3 1, Room 5A48, MSC 2486 
Phone (301)594-5355, Fax (301)402-0818 

The NHLBI is privileged to comment on the important and timely SACGHS Report. 

The SACGHS report on Pharmacogenomics is very thorough and well written. The Report has 
comprehensively addressed the opportunities and challenges of this emerging field in biomedical 
research and its translation into clinical and public health practice. Important issues that the 
Report clearly highlights include: 

The need for clinical validity and utility 
Clinical trial design and quality of evidence standards 
Protection of personal data & information 
Risk and benefit 
The importance of coordinating efforts amongst stakeholders 
The need for clinical trials of pharmacogenomics diagnostics and drug responses across 
various patient subgroups 
The range of research from basic research to outcomes research (p. 8), and the inclusion of 
social, behavioral and environmental factors (p. 9), as all these perspectives are needed. 

The Report is extremely optimistic in looking in the future implementation of 
pharmacogenomics in clinical practice. Issues in the Report that may require additional attention 
include: 

The need to differentiate between personalized medicine and pharmacogenomics. These two 
are not synonymous and a brief explanation would be helpful. 
The need for caution when talking about 'extending primary prevention'. As recognized in 
the report, pharrnacogenomics will be most useful when the variation, for an adverse reaction 
or an effective treatment, is present only at a high frequency in the population 
The need to consider environmental and dietary interaction (bioactive food components and 
supplements) that may confound pharmacogenomic data based interpretation 
The importance of education and awareness of pharmacogenomics for health care 
professionals. 
The importance of modeling multi-gene, multi-disease, and multi-drug interactions to 
provide a proof-of-concept of real-life application of pharrnacogenomics. 



The importance of clinical laboratories and health insurers and the role they each will play in 
pharmacogenomic testing. 

Additionally, NHLBI has made specific comments on the Report: 

In the Executive Summary, on page 5, there is a list of Key considerations for realizing the 
promise of pharmacogenomics. However, the list is missing, or at least should emphasize 
more, clinical trials that can determine the effectiveness of a screening and identification of 
genetic-based therapy. The first bullet comes closest, with "Product development and 
clinical research must be adapted to assess accuracy and predictive value of 
pharmacogenomics-based diagnostics as well as biological markers, intermediate endpoints, 
health outcomes and adverse events associated with pharmacogenomics-based therapies in 
patient subgroups." NHLBI recommend modifying this to create two bullets: 

o Product development and clinical studies to assess accuracy and predictive value 
of pharmacogenomics-based diagnostics. 

o Clinical trials to determine the clinical efficacy and effectiveness of 
pharrnacogenomics-based therapies, including assessment health outcomes and 
adverse events, as well as biological markers and intermediate endpoints. 

On page 6, Recommendations (for research) are in the order of I )  Basic Research, 2) 
Translational Research, and 3) Clinical Trial Design. For 3), NIH should encourage sponsors 
and researchers to consult with FDA early so that results can be used to support a pre-market 
review application. The Report does mention that studies should have sufficient statistical 
power. However, the issues in clinical trial design are much larger than that. Clarification is 
needed on whether pharmacogenomics-directed treatment needs to show efficacy before it 
can be marketed. The Report includes language about clinical utility and cost-effectiveness 
in 5) Analytic Validity and states that cost-effectiveness determine "adoption" of 
pharmacogenomic technologies. Will FDA approval be based on this same evidence? The 
Report states that "FDA can promote such studies by encouraging manufacturers to submit 
the data . . ." - will FDA require such data? 

Page 3, Section A. "Promise of Pharrnacogenomics" refers in the first sentence to "public 
health paradigms", yet nowhere in the document is the potential use of pharmacogenomics in 
public health approaches mentioned or even inferred, as the Report focuses on delivery of 
clinical care. This reference is misleading, as it implies a broader-reaching effect than would 
ever be feasible or politically possible. The Report should indicate situations in which 
pharmacogenomic can be used in a public-health approach. 

The Report refers to improving "efficiency of clinical trials and lower[ing] their costs" (p. 4) 
- a statement that seems, at best, wishful thinking. If the trials are going to have "the ability 
to stratify patient groups using biomarkers and genomic data.. . .[for] discernment of 
significant treatment effects.. ." (p. 4) and "sufficient statistical power" (p. 7), then trials will 
need sufficient power to analyze the intervention vs. control group effects on the outcome in 
subgroups defined by genetics/genomics. To do this, trials will become more, not less, costly 



because they will need to be powered to answer the question within multiple subgroups - a 
practice almost never used today. Perhaps a long-term perspective could conceivably result 
in lower trial costs (if one selectively recruits genotype-defined subgroups only and uses 
surrogate markers as outcomes), but surely trial costs will increase in the short term if they 
are sufficiently powered to answer pharmacogenomics questions on clinical outcomes. 

The term "Pharmacogenomics products" is used in numerous places. It is not clear what a 
"Pharmacogenomics product" would be. A designer drug that specifically targets individuals 
with certain genotypes? The term should be defined or examples given. 

Under "coverage and reimbursement" (p. 6), the Report omits costs of conducting 
genotyping on patients within clinical care. 

On page 10, item D, in addition to the FDA focusing more attention on ensuring that relevant 
pharmacogenomics information in included on labels, a mechanism needs to be put in place 
to ensure that the information is updated as new developments arise and as applications of 
new technology come to fruition. 

"Decision support systems and tools" (p. 10) will need to be tested to determine their clinical 
utility - i.e., does use of them improve care and improve patient outcomes? Additionally, 
these systems should include a means for interpretation of results of pharmacogenomic tests. 

Informed consent from study participants is crucial and should be addressed throughout the 
document. 

The abbreviation Pharmacogenomics in the table of contents and section headings is 
distracting, and it would be better if they write out "pharmacogenomics" in those contexts. 

On page 16, the Report indicates that storage of samples and genetic information could help 
to lower costs. Clarity is needed on how storage of this information will contribute to cost- 
effectiveness. 

Basic research developments on pages 2 1-22 describe efforts underway with genome-wide 
association. It is not clear if these descriptions were meant to be inclusive of all major 
programs at NIH. If so, the Report should highlight additional efforts, such as those 
supported by NHLBI [STAMPEED, CARE, and ENDGAME (which is trans-NIH effort)], 
and dbGAP. The Framingham study is called the Framingham SNP Health Association 
Resource (SHARE). Nonetheless, more GWAS in pharmacogenomic studies are needed. 
Most of the efforts underway, as described in this section, are not related to 
pharmacogenomics. 

On page 23, the PGRN is led by NIGMS, but is a trans-NIH effort with many NIH Institutes 
supporting studies in this program. 

Various agency efforts that will contribute as an evidence base for pharmacogenomics are 
mentioned on page 38. However, the Report is not clear as to what specifically about these 



efforts are related to pharmacogenomics. If they do not have a specific pharmacogenomics 
component, they may not be relevant. 

Pages 38-40, and Recommendation 6C describe various databases. How can 
pharmacogenomics databases be analyzed from these databases? Who will have access to 
these databases and what policies will be put in place? 

On page 73, nurses should be included in the last paragraph. 

Is the NHII on page 82 the same as the national Health Information Network (NHIN)? If so, 
the appropriate name should be used. 

Regarding Recommendation 15A on page 95, the NIH and FDA have established and Task 
Force on the Genetics of Adverse Drug Reactions (the group held a Genetics of Medication 
Safety Workshop in December 2006). This group could additional assist the SACGHS when 
needed, and could also be expanded to include other HHS agencies. 

The report should express the importance of enhancing medication safety, and the role it will 
play common versus rare ADRs, as well as the cost-effectiveness of decreasing these ADRs. 

In March 2007, The Office of the Secretary at DHHS held a Personalized Healthcare Expert 
Panel. The results of this meeting should be incorporated into the Pharmacogenomics 
Report, where applicable. 

The Report should indicate the barriers to achieving pharmacogenetics/genomics data on 
package insert labels for drug prescriptions. 

The FDA has developed guidance and has been receiving pharmacogenomics submissions. 
The Report should state what FDA is doing with this information, what it plans to do with the 
information, and how it will help shape pharmacogenomics research and its clinical 
application. 

In addition to discussing clinical validity and utility, the Report should also describe any 
issues with proficiency testing for pharmacogenomic tests. 

Standards and coding are needed for phenotyping, medication definitions, and reporting of 
ADRs. 

NHLBI suggests that the term 'health care providers' be changed to 'health care 
professionals' throughout the Report. 

In general, the degree of emphasis on data sharing and appropriate attention to ELSI issues is 
appropriate. The NIH policy for sharing of data for genome-wide association studies is 
mentioned but it is referred to as a "potential deterrent" to data sharing by companies, 
because IP claims are discouraged on data in the shared database. However, there are 
potential inducements for data sharing. For example, companies would gain immediate 



access for data mining and other research purposes to large amounts of data that they 
heretofore would have difficulty accessing. We recommend that some positive elements of 
data sharing be mentioned. 

Comments on the Appendices: 

PROGENI is the acronym for Programs in Gene Environment Interactions. 
NIH also supports a number of SBIRISTTR projects that are developing pahrmacogenomic 
diagnostics and tests. 
The NIH-FDA Genetics of Medication Safety workshop should be included. 

NIAID 

Dear Dr. Frosst, 

NIAID appreciates the opportunity to comment on the Draft Report entitled: "Realizing the 
Promise of Pharmacogenomics: Opportunities and Challenges" prepared by the Secretary's 
Advisory Committee on Genetics, Health, and Society (SACGHS). The draft report describes 
opportunities and challenges in pharmacogenomics in three major areas: 1) research and 
development; 2) "gatekeepers," i.e., those who are involved in facilitating the progression of 
pharmacogenomics; and 3) implementation of pharmacogenomics to improve outcomes in 
clinical and public health practice. With regards to the draft report, we have the following 
comments: 

1) The promise of PGx - Page 3, Line 21-30; Page 4-5: 

The report has comprehensively discussed topics and issues of PGx. We agree with the 
assessment of the report that highlights the earlier successes of PGx, and wish to add the 
following examples for you to consider. 

PGx tests for HIV patients have provided proof of principle that these tests can be used clinically 
to improve outcomes for patients receiving lifelong combinational antiretroviral regimens. For 
instance, PGx tests have expanded to those that characterize host mitochondrial and nuclear 
genomes. Applications of PGx tests are used in HIV patients in quantification of mitochondrial 
depletion as an early surrogate marker for drug toxicity, to detect host immune haplotypes, and 
metabolicltransporter genetic polymorphisms for predicting disease progression, such as those 
for the diagnosis of abacavir hypersensitivity and of efavirenz associated central nervous system 
(CNS) toxicity. 

2) Research and Development - Pages 23-49 

There is a need for the development and validation of clinically useful PGx technologies or 
translational biomarkers. The current PharmGKB of PGRN should expand its utilities to that 



direction. Also, the assessment of those PGx data collected from public domain and private 
sectors, and the identification, development, and validation of clinically useful biomarkers or 
PGx products should be encouraged and supported by NIH. 

Genes that are important genomic targets for HIV drug development include P450, transporters, 
CCR5, ABC-related hypersensitivity, HLA and hsp70-hom genotype, mitochondria1 genomes, 
and efavirenz's; PNP will be another potential target that needs further validation clinically. 

3) Clinical Research - Pages 24-26 
The report pointed out the importance of adaptive clinical trial design in the clinical trial design. 
Such an approach, in fact, is not new statistically, and has not been often adopted and used in 
Phase I11 clinical trials in the past. One of the reasons is that the adaptive approach is a 
"learning" model, but not a "confirmation" model. Therefore, its value in phase 111 clinical trials 
is questionable. The other reason is that such an approach may result in a "fractionated" 
indicated population or market of a drug product. However, this approach may be of value in 
earlier phases (1 and TI) of clinical trials to identify margins of drug safety and effectiveness in a 
stratified patient population, especially when clinically validated biomarkers or PGx tests are 
available. It may also be of help in decision making to stop a trial at its early phases of drug 
development. This approach may also be of value in clinical trials that contain substudies of 
biomarker validation. Another untouched area of this report is the value of therapeutic dose 
monitoring (TDM) in the development and validation of biomarkers. We suggest that a 
clarification may be necessary. Finally, we agree that researchers should consult with the FDA 
early in the study design stage for advice, especially if such approaches are to be adopted in their 
clinical study designs. 

On behalf of the NIAID, we appreciate the opportunity to comment on the Draft Report. 

David 

David A. Kosub, Ph.D. 
Public Health Analyst (Contractor) 
Strategic Planning and Evaluation Branch (SPEB) 
Office of Strategic Planning and Financial Management (OSPFM) 
National Institutes of Allergy and Infectious Disease, NTH, DHHS 
Kelly Services 
Building 3 1, Room 7A-46 
Bethesda, MD 20892 
Phone: 30 1-443-9424 
Fax: 30 1-402-0492 
Email: kosubd@,niaid.nih.gov 
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Fogarty comments on SACGHS "Request for Public Comment: Realizing the Promise of 
Pharmacogenomics: Opportunities and Challenges" 

Missing from this document is any mention of coordination of international efforts in the 
proposed pharmacogenomics (PGx) activities. 

While data sharing, even among US entities, is a formidable undertaking, the value of 
international data-sharing is likely to be significant. This is certainly true, at the least, 
with respect to immigrant populations in each country and the implications of data on 
ethnic subpopulations to the countries of origin. 
Even where PGx information is not specifically sought, the results of international 
clinical trials may point to failures or unusual successes in certain subpopulations that 
might lead to identification of potential PGx targets or biomarkers. 
This also is relevant to the re-evaluation of disapproved drugs. While the racial testing of 
Iressa is mentioned, it is not mentioned that this resulted from a clinical trial in Singapore 
that found higher efficacy in East Asians, warranting FDA approval of the drug after 
initial rejection. Studies on breast cancer in Nigerian populations may similarly be 
informative for some African-American populations in the US. The practice of 
conducting clinicai trials in developing countries, even without DNA samples, should 
have produced rich datasets on variability of response between test sites in different 
countries, often in the same trial. Since this information is already being collected, some 
coordination of data sharing and analysis may be of global benefit. 
The caveat of not using racial or ethnic self-identity as a proxy for genomic information 
is valid, but there are examples where rates of difference (Ethiopian, Saudi, and Nigerian 
examples in text) may be so high that further investigation is warranted and likely to be 
fruitful. 
International interoperability of electronic health records, an effort already underway, 
will facilitate this coordination effort. 

Finally, given the ethical issues surrounding collection of DNA samples during clinical trials and 
in genetics research, training individuals in partnering countries to become full collaborators in 
these international efforts will both respect international ethics standards and will ultimately 
benefit the United States and the international community. 

Karen J. Hofman M.D. 
Director 
Division of Advanced Studies and Policy Analysis 
Fogarty International Center 
National Institutes of Health 
Building 16 
16 Center Drive, MSC 6705 
Bethesda MD 20892-6705 
Phone: 30 1-496- 149 1 
Fax: 301-496-8496 
Email: hofmank@maiI.nih.gov 
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May 3 1,2007 

TO: Sarah Carr, NIH 

FROM: Robinsue Frohboese, OCR 

RE: Review of SACGHS PGx Draft Report 

OCR has reviewed the SACGHS PGx Draft Report and offers the following comments: 

Page 43, last paragraph. We recommend mention of the HIPAA Privacy Rule in this 
paragraph to indicate that its requirements may apply to protect some patient information 
in PGx research. In particular, we recommend inserting after the first sentence, which 
begins "Various technical, social and.. . ", the following sentence: "For example, the 
Health Insurance Portability and Accountability Act (HIPAA) Privacy Rule establishes 
federal privacy protections for individually identifiable health information held by health 
care providers that conduct certain transactions electronically, health plans, and health 
care clearinghouses, many of which may be involved in, or be sources of data for, 
genomic research. In addition, a 2006 NHGRI.. . " 

Page 92, lSt paragraph, lSt sentence. For accuracy, replace the existing sentence with the 
following: "Current federal protection against genetic-based stigma and discrimination 
and for the privacy of genetic information rests in a number of different laws and 
authorities, including Title I of the Health Insurance Portability and Accountability Act of 
1996 (HIPAA), the HIPAA Privacy Rule, the Social Security Act, the Americans with 
Disabilities Act, the Civil Rights Act, the right to privacy established by the Constitution, 
and related judicial decisions." 

Page A-22. Under "Office for Civil Rights," replace the existing language with the 
following: "The provisions of the Health Insurance Portability and Accountability Act of 
1996 (HIPAA) Privacy Rule apply to individually identifiable health information created 
or maintained by health care providers who engage in certain electronic transactions, 
health plans, and health care clearinghouses." 

Page A-20. Under "HRSA" paragraph, insert the following: 

Office for Civil Rights 
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OCR enforces civil rights laws that prohibit unlawful discrimination against racial and 
ethnic minority populations and persons with disabilities affected by health disparities. 
OCR also educates and trains individuals and communities about their rights under the 
civil rights laws we enforce, which include the Americans with Disabilities Act, Section 
504 of the Rehabilitation Act of 1973, and Title VI of the Civil Rights Act of 1964. 

Thank you for the opportunity to review the draft report. Please let me know if you have any 
questions about these comments. 
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Issam Zineh, PharmD 
University of Florida College of Pharmacy and Center for Pharmacogenomics 
Gainesville, FL, USA 
 
Amber L. Beitelshees, PharmD, MPH 
Washington University School of Medicine 
St. Louis, MO, USA 
 
R.H.N van Schaik, PhD 
Erasmus MC 
Rotterdam, The Netherlands  
 
To: 
Reed V. Tuckson, MD 
Chair, Secretary’s Advisory Committee on Genetics, Health, and Society 
NIH Office of Biotechnology Activities 
6705 Rockledge Drive, Suite 750 
Bethesda, MD, 20892 
 
 We appreciate the opportunity to review and comment on the SACGHS’s draft report on 
pharmacogenomics.  As high throughput genomics technologies continue to evolve, so does the 
sophistication with which genetic and genomic associations with drug response are 
characterized.  We join the committee in recognizing pharmacogenomics as a field with a high 
potential for impacting health care and public health.  We acknowledge the committee’s 
observed need to solidify relationships between researchers, “gate-keepers”, health care 
providers, and patients, and provide the comments below for the Committee’s review. 
 In describing the promise of Pgx, well validated examples of translational Pgx (e.g., 
HER2/neu and TPMT in cancer) are listed.  In addition, non-cancer examples such as that of 
warfarin are also listed.  While we agree that the potential for genotype- or molecularly-guided 
treatment goes beyond cancer chemotherapy, we urge the committee to carefully select the non-
cancer examples it chooses to highlight.  For instance, while interesting, the precise algorithms 
needed to test warfarin pharmacogenetics prospectively are currently highly debated.  By 
highlighting an example with an uncertain future, the public may see any failure in translating 
warfarin Pgx into practice as a failure of Pgx in general.  In another example, while the 
Committee emphasizes drug metabolizing enzyme Pgx as highly useful, drug metabolism 
polymorphisms do not reflect significant sources of drug response variability for the majority of 
drugs to date.    

As part of the recommendations, under Translational Research, it is specified that one of 
the foci of translational research should be the development of more rapid, cost-effective 
genotyping technologies.  We do not share the Committee’s enthusiasm for this priority area.  
Development of high-throughput techniques will allow for generation of large datasets, yet the 
actual problem in translational research is generating validated and replicated genetic 
associations with appropriate drug response phenotyping.  In other words, the specific emphasis 
on technology does not address the major issues underlying the lack of translation of Pgx into 
practice.  Moreover, rapid sequencing and genotyping techniques are already available (e.g., 454, 



Affymetrix, and Illumina systems), so there is not much value added in making this 
recommendation such a priority.  Rather, a focused recommendation on providing funding for 
performance of adequate (large) studies to clearly establish the translation of genotype to 
phenotype for specific treatments, and prove whether it is worthwhile economically and 
healthwise (prevention ADRs) to perform genotyping for certain therapies would be more useful. 
 It is stated that “Drug and diagnostics manufacturers should conduct studies and 
disseminate results on the clinical validity and clinical utility of PGx (e.g., through publication in 
peer-reviewed journals), including statistically non-significant and negative findings.”  We 
strongly support this recommendation.  However, implementation requires buy-in from journal 
editors who typically do not publish neutral findings.  Guidelines are needed to encourage 
journals to publish appropriately powered neutral studies in order to more adequately assess the 
true magnitude of a genetic effect on drug response.  We further urge the Committee to aid in 
development of novel methods of data dissemination.  
 Additionally, we urge the Committee to comment on the need for standardizing IRB 
review of genetic studies, and creating model informed consent language for pharmacogenetic 
studies that allows for future research.  Importantly, we feel that because of the investment and 
public subsidy of research, all DHHS-sponsored studies should require collection of DNA 
samples (unless declined at a patient-specific level).  We support the recommendation of “adding 
field to the ClinicalTrials.gov database to identify clinical trials that could incorporate PGx study 
Components.” 
 In terms of Recommendation 1, we feel this recommendation to not be specific enough.  
The Committee should devise a specific recommendation regarding a bare minimum of research 
dollars (or percentage of the NIH budget) that goes specifically to drug studies and Pgx in 
particular. 
 The Committee recommends that NIH consider making FDA’s quality-of-evidence 
standards a component of their assessments of the scientific merits of grant submissions.  We are 
not sure what the impetus for this recommendation is since currently conducted Pgx research is 
generally quite rigorous.  Rather, in order to increase the knowledgebase regarding Pgx data, the 
Committee should encourage pharmaceutical industry to collaborate with academic researchers 
in order to validate Pgx findings.  We find the report to be generally tolerant of industry’s lack of 
participation in Pgx collaborations, especially given the fact that many industry-run trials are 
substantially financed by the public.  More responsibility should be placed on industry to 
facilitate public-private partnerships in order to maximize use of data (and genetic samples) 
collected during clinical trials.  As suggested in the document (page 40), safeguards are needed 
to protect industry’s patents, while still facilitating these collaborations to gain the most 
knowledge possible from industry-sponsored studies.  Mechanisms for the development of these 
safeguards which will facilitate industry data sharing should be suggested rather than being 
complacent with industry’s lack of current involvement in Pgx collaborations. 
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June 4, 2007 
 
To:  Reed V. Tuckson, MD 
SACGHS Chair 
c/o Suzanne Goodwin 
goodwins@od.nih.gov
Re:  Public comment on draft report, Realizing the Promise of 
Pharmacogenomics: Opportunities and Challenges 
 
Dear SACGHS Members: 
 
American scientists and science policy makers must recognize that the 
public is a key stakeholder of the thinking society, with particular interests, 
concerns and questions about science and technology innovations.  
Increasingly, science and technology intersect with people’s ethical beliefs 
and values.    
 
In order to address the new public of science, one-directional flow of 
information needs to be replaced by dialogue, engagement and 
participation. That means questioning some of the bland and often 
pejorative stereotypes of the public often held by some experts, discovering 
and respecting public values, and developing ways of communicating with 
the public more effectively. 
 
There is often a condescending notion that public discussion is fine 
inasmuch as it is about understanding policy but when it comes to 
formulating policy, it is only expert opinion that should matter.  We propose 
public involvement to be instrumental in the formulation of policy. 
 
Within this context, and as members of “the public” and students currently 
enrolled in a three-week course in public health genomics as part of a 
Public Health Summer Institute at the University of Minnesota, we are 
responding to the SACGHS request for public comment on a draft report to  
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the Secretary of Health and Human Services, Realizing the Promise of 
Pharmacogenomics: Opportunities and Challenge.  
 
In one of our recent class sessions, we enjoyed a thought-provoking two-
hour presentation on pharmacogenomics. The comments below are drawn 
largely from that presentation together with a review of the key findings of a 
2005 survey of 1,018 Americans, “Public Perception of Genomics/Genetic 
Testing,” conducted by Cogent Research, and those sections of the 
SACGHS draft report relevant to Recommendations 11A. and 11B. on 
public education. 
 
In light of these two SACGHS recommendations, we considered three 
additional questions: 
 

 Do patients have the information they need to make educated 
treatment decisions based on PGx testing? 

 In your view, is the above information (the two HHS brochures) 
sufficient to meet the goal of generating informed public education? 

 
Are there strategies other than brochures—or more printed information that 
needs to be included in the SACGHS-recommended brochures (p. A13)—
designed to (better) educate patients about PGx and the spectrum of 
ethical, legal and policy issues likely to be generated by PGx research? 
  
Throughout our class discussions of pharmacogenomics and the dream of 
future pharmacogenomic research: personalized medicine, we were 
impressed by the complexity of the science which makes 
pharmacogenomics possible.  At the same time, we were challenged to 
imagine how the scientifically-naïve layperson would react to being asked 
to contribute their tissue (blood, skin) to clinical research studies in an 
environment of scientific illiteracy, in general, in the U.S.   
 
Even more importantly, we wondered how likely is it that patients suffering 
from adverse drug reactions (ADR) in this country (the fourth leading cause 
of death in the U.S.) would ever be able to comprehend the information 
they need to make educated treatment decisions based on 
pharmacogenomic testing?   
 
Not very likely, we concluded.  
 
 

 2 



 
 
 
 
 
This is especially true when one considers our already overburdened 
primary care physicians, those to whom patients turn for information. How 
are these health care professionals expected to comply with, for example, 
the issue of obtaining true informed consent from a patient when neither 
the caregiver nor the patient understand the social and ethical issues 
associated with—much less the science which lay behind—PGx 
technologies? What if, because of lack of information, a physician misses a 
test that “could” have changed things for the patient? Is (s) he vulnerable to 
the possibility of litigation? Is a “genetic educator” going to have be part of 
the new medical office staff of the future? 
 
In our opinion, what is critically needed in this country is a constellation of 
“rational” public consultation processes which, themselves, are designed to 
educate and engage a broad spectrum of prospective patients, along with 
our health care providers, researchers and policy makers, in a constructive 
dialogue about the potential benefits, risks and limitations of, in this case, 
pharmacogenomic technologies.  Ordinary citizens do not need to be 
scientists to understand the importance of pharmacogenomics to be part of 
the conversation about how society want to use these technologies for the 
common good.  
 
How this public opinion is being solicited in the case of PGx is, in itself 
somewhat problematic because the pool of respondents will not be diverse. 
This makes the design of how public consultation is carried out even more 
important. 
 
In that regard, we feel that there is a need to build a new platform for linking 
the public voice with the policy process, one that is rooted in the values of 
the public and contains the accepted measurements of good public policy 
(fairness, justice, equality, freedom, opportunity). This would require that 
the public, as stakeholders, evaluate the risks and opportunities of the 
application of a given technology (like PGx), and experts evaluate the 
relative likelihood that a given technology will deliver on its promises.  
 
For example, in our opinion, a systematic methodology for any application 
of genomics technologies would have to include the following elements:  
 

 An understanding of the science; 
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 An understanding of what the current policy governing the use of that 
technology means; or 

 The direction(s) which future policy could (or needs to) take in the 
context of new applications—and social and ethical implications—of 
the technology (e.g. personalized medicine and genetic privacy). 

 
Using this strategy, the quality of public input to public policy decision-
making could become an effective partner to citizen-relevant policy making.  
Public consultation strategies that include public values in the policy 
making process occur in Europe. One of the most enduring is used by the 
Danish Board of Technology, an arm of the Ministry of Science, 
Technology and Development for more than two decades 
http://www.pantaneto.co.uk/issue6/andersenjaeger.htm.   In spite of good 
intentions, however, benchmarks and best practices for similar public 
consultations in the United States are lacking.  
 
Of course, there are many reasons for this.   
 
The broad spectrum of the U.S. public, including the under-served and 
under-represented populations, low English language proficiency, low 
health literacy, seniors and varying education levels, together pose huge 
challenges to obtain “public comment” in a representative way. For 
example, how will we include a discussion of personalized medicine with 
the public when most American citizens have no real access to genomics-
educated health care professionals? 
 
While “education” alone is clearly an important part of any mechanism for 
informed citizenship, enacting social responsibility in a democracy requires 
more than education alone. It calls for clear articulation of community 
values that are likely to have an impact on policy options.  It demands 
finding a way for ordinary citizens to work in partnership with technical and 
scientific experts to produce policy that expresses community values and 
use the best facts available.  
 
In the U.S., “public consultation” is thought of primarily as “public 
education.”  Public consultation, as such, is rarely considered, and in the 
process, the policy process remains largely impervious to public values. 
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For genome science to move in socially responsible directions, ahead-of-
the-curve practices different from those generally practiced in the U.S. are 
needed.   
 
In the above context, we, the undersigned students enrolled in the three 
Public Health classes (PubH 7200 “Genomics in Public Health” and 
“Application of Genomics in Public Health, Parts I and II”) currently being 
taught in the School of Public Health at the University of Minnesota, 
respectfully offer the following with regard to draft recommendations 11A. 
and 11B. for SACGHS consideration: 
 
Recommended Action Items 

From the outset of any consultative process, public values must be sought 
from diverse groups using diverse means. 

The outcomes of such a study would not only reflect the diverse makeup of 
the United States, but its very design will need to be informed by the active 
input of a broad array of American society. Studies should be designed to 
address two overarching issues: 1) to assess the feasibility and 
effectiveness of different approaches to public consultation in the U.S.; and 
2) to generate a preliminary inventory of public understanding, attitudes 
and concerns across diverse communities. 

This could be accomplished by establishing centers for that purpose at 
specific locations throughout the U.S.  These centers could: 

 Design multiple modes of public consultation as well as a way of 
bringing the data together;  

 Design modes of public education that incorporate different kinds of 
strategies – visual arts, storytelling, performances, leaflets, Internet, 
public advertisements – to ensure that genomics becomes part of the 
public vocabulary; 

 Educate teachers, physicians and community leaders about 
genomics and pharmacogenomics  as these individuals can be 
conduits to large sectors of people; 

 Make conscious efforts to reach diverse communities, under-served  
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 and under-represented populations with lower income, education 
and access to health care; 

 Establish clear guidelines about how these communities can benefit 
from these studies from the outset and not as an afterthought; 

 Incorporate the unsolved issues of genomics, such as in what way is 
the repository of genomic information going to be maintained? Who 
will have access?  If there is private funding involved and any of it is 
for-profit, what happens to the people who participate in the trials?  
How will true-informed consent be gathered? 

Using these approaches, the educational goals of “…engaging the public in 
a constructive dialogue” (Rec. 11A.) and “inform(ing) the public about the 
availability, benefits, risk and limitations of pharmacogenomic technologies” 
(Rec.11B.) will be met. 

Instead of limiting HHS to use “…existing public consultation mechanisms 
to engage the public in a constructive dialogue (Rec. 11A)”, a better 
approach might be to identify funding and issue a national call for proposals 
to explore a spectrum of public consultation practices to inform the design 
of a longitudinal cohort study of the potential benefits, risks and limitations 
of pharmacogenomic technologies.  

How the public perspectives will be ultimately sought, collected and coded 
is, in itself, a study design challenge that needs to be addressed.  Various 
Internet repositories and various real-time public meetings and forums all 
collectively have the potential to include groups whose voices might not be 
otherwise heard.  

In her new book, “Designs on Nature: Science and Democracy in Europe 
and the United States,” Sheila Jasanoff writes:  

“Given the profundity of the challenges thus brought into public and policy 
debates, democratic theory in the era of the knowledge society must take 
on board the involvement of citizens in the production, use and 
interpretation of knowledge for public purposes.   
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There is a need to generate new approaches to the governance of science 
that can learn from past mistakes, cope with social complexity, and harness 
technological change for the common good.”    

In the above spirit, we respectfully submit this document for your 
consideration. 

This letter was read and approved by the undersigned professors and 
students in the Public Health Genomics Course: 

Greg Fowler, Ph.D.,  
Course Instructor 
 
Kristin Peterson Oehlke, MS,  
Course Instructor 
 
William A. Toscano, Ph.D. 
Course Instructor 
 
 
Students: 
 
Bobbi Kostinec, M.D. 
Davavani Chatterjea, Ph.D. 
David McNamara,  
Petrona Lee,  
Rajan Shukla, MBBS 
Colleen M. Kingsbury,  
Tyler Johnson,  
Gillian Gurley 
Sue Clemmings 
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