[bookmark: _GoBack]Oracle appreciates the opportunity to provide input to the ONC Precision Medicine Task Force of the Health IT Standards Committee. The Oracle Corporation is an American global computer technology corporation, headquartered in Redwood City, California, United States. The company primarily specializes in developing and marketing computer hardware systems and enterprise software products – particularly its own brands of database management systems. Currently, Oracle is the second-largest software maker by revenue in the world.  Oracle’s Life Science and Healthcare Business Unit has close to 2,000 people dedicated to producing state of the art solutions focused on advancing healthcare. This Business Unit has built and implemented highly scalable systems globally over the last five or so years at institutions that are spearheading translational research and on-the-ground precision medicine clinical care. 

Oracle strongly supports the Task Force’s goal of facilitating the effective use of health IT in support of the Precision Medicine Initiative (PMI) and makes the following recommendations:

Require Interoperability 
First and foremost, the PMI should require interoperability among all of its technological systems before vast sums are spent on research efforts. Because technical and regulatory standards must support a high degree of collaboration across the many institutions, companies and researchers involved with the PMI and the million-person genomic cohort, ensuring systems and data can interoperate effectively should be a top priority. This requires transforming shared data into a previously agreed-upon format with agreed-upon meaning. ONC should define the data model for sharing information and translating the stored data to that model in advance of PMI program initiation. It is critical that phenotype and genotype are given equal attention in this process since they are two sides of the same coin equally important for PMI to achieve its goals

One of the newer standards that the PMI should consider endorsing is the Health Language 7, FHIR standard particularly in light of recent progress by the Clinical Genomics workgroup. A core component is the implementation of Application Programming Interfaces (APIs). These APIs simplify interoperability between existing systems and provide a path for new systems to easily share data with legacy ones. APIs for medical records and genomic data, search and indexing, semantic harmonization and vocabulary translation and user interface should be published. Demonstration through a testing and certification process that data can be both exchanged and used and/or integrated into other systems is necessary to avoid platforms that are not ‘fit for purpose’ 

Besides standardization of APIs, terminology standardization is needed to ensure semantics across systems or across organizations.  We understand that each system within an organization has its own business mission, and local terminology is inevitable to facilitate its business process. However, for the local system data that is to be aggregated across organizations for collaboration purposes, we suggest PMI should consider a set of standard terminologies for the industry, such as LOINC code for lab test, RxNorm for medication, SNOMED-CT code for disease and findings.

Furthermore, health IT systems should be required to have the functionality to blend individual genomic data with clinical EHR data and produce it in an interoperable format, compatible in both research and clinical settings. Leading research methods will continue to evolve but the data associated with that research should be expected to be translatable and shared efficiently. Oracle customers, University Pittsburgh Medical Center (UPMC) and Penn Medicine, have both successfully navigated through early technical limitations associated with current “non-interoperable” technologies (Proprietary EHRs, Lab Systems, etc.) and now stand as excellent models of success for this PMI. These institutions are proud of their commitment and accomplishments to date but their effort would have been much less costly and time consuming if “interoperability” had been established in advance of, or as a component of the HITECH act.

Prepare for and Build a Scalable Infrastructure
The PMI technological infrastructure needs to be built with tomorrow in mind.  If the data collection is standardized at the PMI cohort’s initiation, greater investments can be made to ensure implementation infrastructure that can scale rapidly.  The majority of institutions that have pioneered genomics to date have relied upon data storage systems located physically on premise. Cloud based systems offer highly scalable computational power and storage flexibility. The PMI should empower participants to leverage a wide range of computational methods hosted on this secure infrastructure.

Next-generation techniques will produce even more data per sample, which to be most useful, will need to be easily linked to relevant clinical, behavioral, physiological and environmental data. One specific example where flexibility will be crucial is managing genetic data in the clinical lab environment. Most of the ‘variants’ identified today are of unknown significance. The science just isn’t there yet to define the clear clinical impact. But this will change rapidly and labs will need to be able to easily reanalyze a patient’s DNA results based upon current implications and potentially provide updates to affected patients.

Furthermore, as the PMI considers the use of mobile technology for data collection and sharing purposes, it is vital that the baseline infrastructure be highly flexible and capable of easily incorporating very large amounts of data from systems and testing methods that have yet to be defined. The PMI should use a data platform capable of handling data volumes far beyond what we can envisage today. In our work with both Mayo Clinic and MD Anderson Cancer Center, Oracle’s proven extreme scalability was critical in their decision making process to move from their home grown systems to the Oracle Enterprise Healthcare Analytics platform and we are currently now live in production at these institutions integrating clinical data from millions of patients with genomic data from gene panels to whole genome sequences (including working with gVCF files). 

Modernize Rules Around Data Sharing, Security and Consent
Many of the research oriented analytical approaches used today lack the features (e.g. security, traceability, automated testing methodologies) associated with a robust software development lifecycle and enterprise grade software necessary to successfully and safely deploy in real-time clinical care environments.  ONC should provide further clarification on how data can and should be safely shared at various points in the care cycle because the needs of different types of users vary significantly at the ‘bench’ compared to the ‘bedside’. Furthermore, a national consent form that grandfathers in existing research information should be established

Strengthen clinical interpretation knowledge management
The knowledge of clinically actionable information is constantly evolving. We acknowledge it is impossible to restrict research to a set reporting format, but we strongly recommend PMI to consider a set of minimum standards to capture a patient’s molecular profile and the associated clinical interpretation. For example, we recommend using Human Genome Variation Society (HGVS) nomenclature to describe genomic and proteomic alteration given the nomenclature’s specificity and user-friendliness. For clinical interpretation in cancer genomics, we suggest the standard should capture ‘approved therapies in patient’s indication’, ‘approved therapies in other indication(s)’, ‘indication of resistance to therapies’, and ‘relevant clinical trial information’ whenever applicable. For clinical interpretation in pharmacogenomics, we suggest for example defining relevant genotype in star allele nomenclature, patient’s metabolic phenotype, and recommended dosage adjustment. For both cancer genomics and pharmacogenomics use cases, relevant citations and incidental findings from the American College of Medical Genetics and Genomics (ACMG) must be included

The clinical interpretation knowledge management system must also have (1) track-change/traceability capability and (2) configurable auto-alert functionality. The track-change and traceability capability is to ensure reproducibility of the recommendations created in the past. The configurable auto-alert capability is to ensure up-to-date information for the care team while avoiding alert fatigue. With these capabilities and the recommended clinical interpretation standards, care teams can effectively harness the latest and the greatest genomic knowledge for patient care.

Conclusion
The PMI presents an extraordinary opportunity to change the way health care is delivered in this country and there is much work to be done in defining the optimal IT infrastructure to support molecular driven clinical decision support.  As a leading technology provider in the healthcare market, with numerous customers actively practicing precision medicine today, Oracle looks forward to continue working with the ONC and the rest of the PMI stakeholders. 
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