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III. Emerging and Established Centers of Biomedical Excellence in Spokane and the Inland Northwest

As home to multiple higher education institutions, federal laboratories and major health systems, it should not be surprising that there are some significant clusters of biomedical research expertise contained within the region.

The centers identified by the research represent either established centers of excellence, or areas of distinct regional expertise that may form the foundation for centers of excellence growth in the future.  Figure 1 details the centers that Tripp Umbach perceives to represent the best prospects for regional biomedical development
:
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Each of the individual centers is profiled on the following pages.

A.
Informatics Center 

The Inland Northwest has a number of existing informatics assets which, taken together, may form the basis of a significant informatics cluster.  The region has core capabilities in both bioinformatics and healthcare informatics (see Appendix B for definitions).

	Core Regional Assets
	· INHS has integrated the systems of regional hospitals, physician practices and laboratories into a coordinated healthcare information system that may be unique in its breadth of scope.  This provides a backbone of infrastructure upon which further health informatics initiatives may be built or tested.  It also provides a large-scale resource for data mining projects.

· The University of Idaho operates the Initiative for Bioinformatics and Evolutionary Studies.  The program is NIH funded and comprises biologists, mathematicians and computer scientists with a particular expertise in collection analysis of data from functional genomics.

· Washington State University offers a bioinformatics degree (through computer science and biochemistry).  Bioinformatics is an area being targeted for enhancement on campus.

· The Pacific Northwest National Laboratory (PNNL) has an intensive computational biology research program, facilitated by biomedical supercomputing facilities and multiple interdisciplinary scientific linkages.

· WSU Spokane offers courses in decision science and medical informatics as part of its graduate program in health policy administration.

· The Inland Northwest Community Health Information project is a leader in the collaborative application of medical informatics throughout the region.
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Informatics presents opportunities for the region on multiple fronts.  On the clinical side, INHS maintains a vast series of healthcare databases linked to patient records.  The opportunities for data mining for medical outcomes research, clinical trials facilitation, and health system efficiency studies are significant and largely untapped.  This has a natural link to commercial health informatics enterprises that could find the INHS system to be a valuable test bed for new software applications and hardware integrations.  On the bioinformatics side, the leading regional academic and research institutions have a burgeoning critical mass of scientists engaged in bioinformatics related projects.  It does not, however, appear that the key inter- and intra-institutional linkages have been put in place to leverage the opportunities presented by bioinformatics. 

B.
Reproductive Biology Center 

The potential for substantive life-sciences research in the Inland Northwest is exemplified in the existing cluster of reproductive biologists operating within the auspices of the Center for Reproductive Biology (CRB).  The CRB, founded in 1996, is a formally funded, multidisciplinary center with 55 associated faculty and over 120 trainees and staff.  The Center is headquartered at WSU Pullman and run in close collaboration with the University of Idaho.  As a center for advanced, multi-investigator research projects the CRB may be seen as a suitable model for other research collaborations that may be formed in the region.

	Core Regional Assets
	· The CRB is an inter-departmental program involving over fifteen departments and seven colleges.  It involves investigators at two campuses of WSU and the University of Idaho, and it is an organized research unit that integrates the investigators throughout the universities.

· The Center has 55 independent faculty as members, whose laboratories have over 130 students, postdoctoral fellows and technical staff. 

· The faculty of the Center currently have approximately $6 million in extramural NIH and USDA support.  Several large multi-investigator programs have developed, including: a Testis Biology and Male Fertility Program; a Cattle Reproduction Program; a Fish Reproduction Program; Plant Reproduction Program, and a Reproductive Toxicology Program. 

· Several new programs are being developed by the CRB in mammary biology and breast cancer, and uterine biology and pregnancy.

· The program has direct links to Spokane through the NIH funded participation of Dr’s Ellington and St. Dennis of WSU Spokane who are performing research in male factor infertility.  
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The CRB contains the single largest cluster of reproductive biologists in the world.  That fact alone provides great potential for the attraction of increasing levels of research funding.  The diversity of the disciplines conversing within the CRB also provides advantages in terms of the generation of unique multi-disciplinary approaches and discoveries.  CRB researchers have already generated six commercial spin-off companies, one of which employs 50 personnel (although it has relocated to California).

C.
Diagnostics Center 

Several existing and developing assets exist in the Inland Northwest that may be coordinated to form a substantial cluster for the development and application of advanced diagnostics.  Work is taking place throughout the region in multiple diagnostics related fields that, combined with the clinical volumes and specialized cases in Spokane, may form a cluster for innovation and economic development.

	Core Regional Assets
	· The tertiary hospitals and medical practices in Spokane are centers for advanced clinical diagnostics.  The city already attracts significant patient volumes from a broad geographic area for invasive and non-invasive diagnostics procedures.

· Spokane healthcare institutions and practices have made significant investments in advanced capital equipment for diagnostics.

· PNNL has one of the largest state-of-the-art clusters of equipment for magnetic resonance imaging and spectroscopy in the world.  It is now home to the largest NMR machine in the world.

· Deaconess has a fixed PET (Positron Emission Tomography) scanner and Sacred Heart has a portable PET scanner.

· Washington State University (WSU) has multiple departments in which diagnostics related projects are taking place.  The College of Veterinary Medicine, for example, operates research programs in diagnostics and has expertise in arrays and rapid typing.  The Chemical Engineering department is performing research in measurement techniques for rapid analysis of blood chemistry.

· The University of Idaho has expertise in molecular diagnostics and microbial biology.  The University is also placing an emphasis on bioelectronics sensors for medical diagnostics applications.

· PAML (Pathology Associates Medical Laboratories), in Spokane, operates one of the nation’s largest regional testing laboratories and pathology labs, and specifically engages in research to develop and promulgate new diagnostic tests and technologies.

· The biotechnology program at Eastern Washington University has already generated a testing/diagnostics commercial biotech company in Spokane (Genprime).
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Advanced diagnostics are a key driver of patient volumes and thus represent a continued opportunity for the tertiary medical centers in Spokane to attract out-of-area patients.  The broad base of clinical populations attracted to the superior healthcare in Spokane also presents an opportunity for enhanced diagnostics research.  As seen in the assets table above, the leading academic and research establishments in the region are engaged in multiple programs that are either directly or indirectly related to medical diagnostics.  What is lacking is a coordinating structure that would allow those engaged in diagnostics related research to interact and further the development of a critical mass of research.

D.
Pharmacy Center  

The College of Pharmacy at WSU exemplifies the opportunities that exist for integrating the scientific resources of WSU with the clinical intensity of Spokane.  The pharmacy resource presents distinct opportunities for increasing the attraction of biomedical research dollars to Spokane and for multi-institutional collaborative projects.

	Core Regional Assets
	· WSU Spokane is the departmental home for pharmacotherapy and faculty are actively engaged in applied clinical research.  The College’s work in pharmacotherapy has direct links to diabetes research in the region (another identified center).

· Pharmaceutical Sciences operates from the WSU Pullman main campus and contains a cluster of scientists engaged in basic and applied projects. 

· Expertise maintained within the College of Pharmacy (such as pharmacokinetics and drug delivery mechanisms) will have relevance to emerging regional expertise in gene therapy and proteomics.

· WSU’s College of Pharmacy is a leading contributor to multiple centers in the region, including: The Cancer Prevention & Research Center, the Pharmacoeconomic & Pharmacoepidemiology Research Unit, and the Drug Information Center.

· Spokane’s access to a large and stable clinical population has led to multiple physicians collaborating in multi-center clinical trials with pharmaceutical and biotechnology companies.

· Spokane also has significant capabilities in the production, but especially the packaging and filling, of aseptic pharmaceutical preparations – centered on the operations of Hollister-Stier.

· PNNL is doing basic science research in drug delivery systems.
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Spokane and the Inland Northwest contain a pharmacy and pharmaceutical cluster that spans basic research through to the aseptic production of drugs.  There are holes in this structure, however, most notably in the area of commercial biotechnology and pharmaceuticals research and production.  The potential exists for coordinated approaches to the integration of pharmacy scientists into the research being undertaken at other centers in the region in the areas of genomics, gene therapy, proteomics, computational biology and drug delivery systems.  Currently, Spokane’s involvement in drugs research is predominantly limited to participation in Phase III/IV multi-center clinical trials – projects that do not really result in local economic development opportunities.  The region would benefit more from establishing a basic biomedical research infrastructure, supported by recruited research faculty, to perform basic and applied drugs research.

E.
Rehabilitation Center 

Spokane has a history of research and clinical practice in rehabilitation medicine and assistive technologies.  Opportunities exist to enhance the attraction of patients to the region for rehabilitation services and to coordinate research efforts at multiple institutions into a center that can attract enhanced research funding.

	Core Regional Assets
	· St. Luke’s in Spokane already has achieved a critical mass in the clinical treatment of traumatic brain injuries, spinal cord injuries and stroke (vascular/brain attacks).  The long-term interaction of rehabilitation patients with the health systems will facilitate research in devices, treatments and outcomes measurement.

· The Shriners Hospital in Spokane operates a child gait laboratory and is actively involved in outcomes related research activities. 

· WSU’s College of Engineering is engaged in several research initiatives with natural links to rehabilitation.  Work is being undertaken, for example, in neuromuscular biomedical engineering, muscle and bone mechanics related to prosthesis applications, electrophysiology and biomaterials for bone substitution.

· The University of Idaho and WSU both have research programs examining facets of human-machine interaction.  This area of research has the potential to enhance the development of assistive devices.

· WSU recently moved its graduate program in exercise physiology to the WSU Spokane campus, leading to closer ties with the Spokane medical community.

· The neurosciences expertise (another identified cluster of excellence in the region) is directly linked to the expertise and excellence maintained in rehabilitation.
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Rehabilitation patients typically develop a long-standing relationship with their rehabilitation hospital.  As such, the attraction of increased volumes of patients to the specialized clinical resources in Spokane would bring enhanced community revenues.  There is potential for Spokane to become a multi-state regional center for rehabilitation therapy.  For this to occur, however, the Spokane rehabilitation cluster will need to be more engaged in advanced research in collaboration with university-based researchers.  In a symbiotic fashion, the competitiveness of research scientists working in rehabilitation-relevant fields will be enhanced by access to clinical patients.  

F.
Oncology Center 

As a tertiary referral center, Spokane has a large volume of patients receiving treatment for a range of cancers.  In addition the region has an emerging focus on cancer prevention and has established a Cancer Prevention and Research Center.

	Core Regional Assets
	· The Inland Northwest Cancer Research Consortium engages the clinical oncologists and healthcare practitioners at the hospitals of Empire Health and Providence Services with researchers at WSU.

· The Cancer Prevention and Research Center has NIH funded researchers and counts upwards of 60 researchers having research interests among member institutions in Spokane, Pullman, the Tri-Cities and Idaho.

· Spokane has a large volume of referral cancer patients and oncologists in the community who are actively engaged in numerous investigational protocols and multi-center clinical trials of anti-cancer agents and therapies.

· PNNL’s basic scientists have been applying their research to cancer-related issues for some time.  Proteomics scientists have been concentrating on ovarian cancer in one of their projects and are focused on the identification of therapeutic proteins.  A pharmaceutical chemist’s work at PNNL has led to engineered delivery systems for anti-tumor agents.

· Deaconess Hospital recently installed state-of-the-art gamma knife technology for applications in oncology surgery and neurosurgery.
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Cancer treatment is one of the few areas in medicine around which highly specialized institutions may form.  Institutions such as the Fred Hutchinson Cancer Institute and the MD Andersen Cancer Center are testimony to the fact that patients will travel considerable distances to receive the attention of a major cluster of oncology specialists.  Spokane already serves as a super-regional cancer diagnosis and treatment center.  On the research front the region’s institutions have focused their efforts largely on cancer prevention research.  Work is being performed on anti-cancer agents, cell protection and nutritional/vitamin based approaches to cancer prevention.  These research efforts have the potential for commercial application in preventive drug preparations and nutriceuticals.  It would, of course, take considerable time and substantial investment, for Spokane to move onto the national stage as a leading cancer treatment center.

G.
Neurosciences Center  

Under this “Center,” Tripp Umbach includes neurology, neurological surgery and other life science research endeavors focused on the brain and the central nervous system.  

	Core Regional Assets
	· The neurologists and neurosurgeons in Spokane have been early adopters of techniques and equipment at the frontier of neurological care.  Deaconess Hospital recently invested in a gamma knife for non-invasive brain surgery and has physicians actively engaged in projects with interventional neuroradiology, neuroprotective agents and invasive devices (brain implants and deep brain stimulators).  There is also research being undertaken pertaining to stroke, Parkinson’s disease and Multiple Sclerosis.  The region has an outstanding record in neurovascular care.

· Spokane is developing the Neuroscience Center (planned to open in April) that will aim to define best practice in the neurosciences and apply it to a spectrum of neurological care.  Work will concentrate on data capture for outcomes measurement.  To date, 23 physicians have signed up to be involved with the Center.

· PNNL is engaged in the development of ultra-advanced three-dimensional imaging and computational modeling that may be directly applicable to brain imaging applications.

· WSU Pullman’s neurosciences program has a well-recognized project in sleep research, while WSU Spokane has proposed a Bachelor of Science degree program in the field.  The NIH is funding their research, which has 15 researchers engaged, looking at the biochemistry of sleep.  WSU’s College of Veterinary Medicine is involved in large animal disease research directly related to spongiform encephalopathy. 

· The University of Idaho is actively engaged in the development of a Neuro Biology program with cognitive neuroscience as a key push.
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The neurosciences are an area in which the Inland Northwest benefits from physicians interested in research and the adoption of the latest technologies.  It is also an area that attracts the attention of basic scientists at the region’s leading research institutions.  Opportunities may exist in the development of this cluster through clinician/researcher collaborations and the development of a “Center” infrastructure that will facilitate dialogue between various groups.  The “early adopter” nature of the clinical community may be especially relevant in investigating clinical applications of the advanced imaging and three dimensional computational modeling capabilities of the research scientists at PNNL.

H.
Diabetes Center  

Diabetes care and associated scientific research is taking place within multiple institutions in the Inland Northwest. 

	Core Regional Assets
	· WSU’s College of Pharmacy is engaged in several national research initiatives revolving around diabetes.  Work is being performed on pharmacotherapy of diabetes, blood glucose metering technologies, the effect of diabetes on the metabolism and the disposition of drugs, and the effect of nutrition and vitamins on diabetes and risk factors.  Researchers at WSU have published one of the leading text books on the treatment of diabetes via medicines.

· The Heart Institute of Spokane is involved in major NIH funded research focusing on diabetes and cardiovascular disease risk.  Research is being undertaken by the Institute in collaboration with scientists at WSU.

· The presence of Native American tribes is beneficial to diabetes research because of their higher epidemiological risk for developing diabetes.

· Spokane has a significant number of physician specialists providing services to diabetic patients.

· The graduate program in Health Policy Administration at WSU Spokane, together with INHS, have submitted a proposal aimed at realizing cost savings through adoption of new diabetes treatment modalities combined with administrative streamlining.
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Diabetes is an area in which the region has the opportunity to attract enhanced external research funding especially through WSU and the links between it and the Heart Institute.  Diabetes is a critical illness inordinately affecting sub-populations in the region – and, from a health services perspective, clinically oriented research will be of significant value.

I.
Cardiac Center  

Spokane has enjoyed exposure on a national level for adopting innovative approaches to the treatment of cardiovascular disease.  The region has achieved a critical mass of clinical practitioners in cardiology and associated specialties (such as electrophysiology).  Physicians in the field have a demonstrated interest in research.

	Core Regional Assets
	· Spokane has several cardiac research organizations, with an emphasis on clinical research and outcomes studies.  These include:

· The Heart Institute of Spokane

· The Northwest Cardiovascular Research Institute (a non-profit organization operated by a leading Spokane cardiology practice)

· The Spokane Heart Study, run by WSU Spokane.

Work has focused on diabetes and cardiovascular disease, endovascular and peripheral arterial disease, stent quality and effectiveness, and various clinical trials of cardiovascular drugs and medical devices.

· Spokane is also a center for heart transplant surgery.

· Healthcare organizations in Spokane have made a significant investment in advanced imaging technologies, including an ultra-fast CT scanner and MRI equipment.  This is combined with advanced electrophysiology equipment and multiple cardiac catheterization labs.

· Emerging regional academic resources in cellular and molecular biology and genetics may have direct benefits to the cardiology research taking place in Spokane.  Both WSU and the University of Idaho are developing expertise in these fields.

· PNNL’s dynamic imaging and three-dimensional modeling and computational simulation technologies (in combination with fluid dynamics and modeling expertise) could also have direct links to clinical cardiac research in Spokane.

· National Science Foundation funded projects at WSU Spokane, and the new research team at the University of Idaho’s research park in Post Falls, are also contributing to the Spokane area’s journey towards critical mass.
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The cardiology and cardiac surgery resources in Spokane and the benchmarked quality of the clinical care have already made Spokane a center for the attraction of critically ill patients from multiple states.  The opportunity exists to build upon this reputation through increasing involvement in state-of-the-art translational research, and the application of the latest imaging and modeling/simulation technologies and scientists that exist in the Inland Northwest.  Opportunities also exist for increasing levels of clinical outcomes research facilitated by the advanced medical data systems and electronic patient records systems in the region.

� The order in which centers are presented is random and is not intended to imply any prioritization of the centers or their programs.
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