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Executive Summary

Why Are We Doubling the Budget of the National Institutes of Health (NIH)?  Investments in NIH have led to an explosion of knowledge that promises to advance our understanding of the biological basis of disease and unlock new strategies for disease prevention, diagnosis, treatment, and cures.  Congress responded to these opportunities by deciding, in a bipartisan fashion, to double the NIH budget over the five-year period FY 1999 to FY 2003 – and we are now over half-way to that goal.  Three main reasons for doubling NIH’s budget include the many health challenges still confronting us, the burgeoning scientific opportunities that are now available in this post-genomic world, and the large economic benefits that accrue as we make progress against diseases.  For these reasons, the Ad Hoc Group for Medical Research Funding joins with Congress and the new Administration in supporting an appropriation of $23.7 billion for NIH in FY 2002.  This $3.4 billion (16.5%) increase represents the fourth step toward the bipartisan goal of doubling NIH by FY 2003.

What Scientific Progress Has Resulted From Past Investments in NIH?  Research conducted and supported by NIH has resulted in countless medical advances that directly benefit the lives of all Americans.  Some highlights of past investments in NIH research include identifying a gene that contributes to susceptibility to type 2 diabetes, developing a vaccine to nearly eliminate infections caused by Haemophilus influenzae type b, using magnetic resonance imaging (MRI) measurements to predict who will get Alzheimer’s disease, making landmark strides in the diagnosis and treatment of depression and schizophrenia, uncovering a hormone involved in the onset of osteoporosis, and growing replacement heart valves in the laboratory.

What Research Investments are Needed to Pursue Scientific Opportunities and Address Health Needs?  Progress in medical research has depended upon past investments in a variety of types of research and research infrastructure.  Today, we need to invest in many of these same areas, such as basic and clinical research, research training, research management at NIH, and research facilities and instrumentation.  We also need to increase investments in some areas, such as health disparities, new imaging technologies, nanotechnology, and information technology. 

How Does NIH Decide Research Priorities and Ensure Accountability?  NIH has a careful merit-review system for deciding which research proposals to fund and which areas of science and health needs to pursue.  It also has careful systems to monitor the research conducted by grantees to ensure it is carried out and reported ethically, accurately, and accountably.

How Do We Ensure That Research Progress Continues?  Recent NIH investments have helped create new diagnostic methods, new treatments, new vaccines, and new cures.  Doubling the NIH budget over five years will provide the additional resources needed to enable American scientists to address the burgeoning scientific opportunities and new health challenges that continue to confront us.  After the NIH budget is doubled, though, there will still be many disease burdens facing us, and NIH-supported scientists will remain our best hope for solving them.  It is therefore essential to sustain the momentum of NIH-funded research so that it continues to be able to meet the ever-evolving responsibility of improving the health of all Americans.  
I.  Why Are We Doubling the NIH Budget?
The Federal Government’s commitment to the National Institutes of Health (NIH) has resulted in an explosion of knowledge that promises to advance our ability to understand the biological basis of disease and unlock new and effective strategies for disease prevention, diagnosis, treatment and cures.  
As the 20th Century drew to a close, the existence of these unparalleled scientific possibilities, combined with a flourishing national economy, presented a unique opportunity to accelerate and transform this nation’s medical research effort to address the continued health challenges facing us.  
Congress responded by committing, in a bipartisan fashion, to double the NIH budget over the five-year period FY 1999 to FY 2003.  The main reasons for continuing this doubling effort are discussed in this section, and include the many health needs we still face, the tremendous array of new scientific opportunities for conquering these diseases presented by the post-genomic era, and the large economic benefits to be derived from expected improvements in health. 

A.  Current Health Needs:

The sustained federal commitment to medical research has produced significant health benefits in the United States.  However, despite the progress that has been made against many diseases, there remain critical challenges to the health of an aging and increasingly diverse population.  In addition, the increasing frequency of international travel makes the United States part of a global health community, which means that diseases that emerge in foreign nations also are likely health threats in this country.  Several of these important health challenges include:

Infectious diseases are the second leading cause of death worldwide, accounting for over 13 million deaths (25% of all deaths worldwide) in 1999.  The economic impact of infectious diseases is also great, with an annual cost in excess of $120 billion.  Twenty well-known diseases – including tuberculosis (TB), malaria, and cholera – have reemerged or spread geographically since 1973, often in more virulent and drug-resistant forms.  At least 30 previously unknown disease agents have been identified since 1973 – including HIV, Ebola, and hepatitis C – for which no cures are available.  

An estimated 61 million Americans have cardiovascular diseases, 35 million of whom are younger than 65 years of age.  High blood pressure affects 50 million Americans. More than 12 million Americans have coronary heart disease, 4.7 million have congestive heart failure, 4.5 million have stroke, and 2 million have peripheral vascular diseases.  Nearly 41 percent of all deaths in 1998 in the U.S. were attributed to cardiovascular diseases. Heart disease, alone, is America's No. 1 killer and stroke is the No. 3 killer.  Both are major causes of permanent disability.  The economic cost to the nation for cardiovascular diseases in 2001 is projected to be $300 billion, including $180 billion for health expenditures and $119 billion for lost productivity.

Aging – Ten years from now, 75 million Baby Boomers will begin to turn 65.  By 2050, the number of Americans over 65 will more than double and the number of Americans over age 85 will increase five-fold.  With increasing age comes increasing risk of disease and disability.  According to a recent national survey, 60 to 70% of Americans age 60 and older have high blood pressure.  Radiographic evidence of osteoarthritis – the most common form of chronic arthritis – is seen in 80% of the U.S. population over age 70.  One in two older women will have a fracture due to osteoporosis.  Late-onset Alzheimer’s disease – the major form of this disease – is responsible for up to 4 million cases of dementia; by 2050, there could be 14 million cases.   
Mental Illness – The Surgeon General released a report on January 3, 2001, announcing a “national crisis” in children’s mental health.  In the United States, 1 in 10 children and adolescents suffer from mental illness severe enough to cause impairment.  The report calls for the further development of scientifically proven prevention and treatment services including developmental psychopathology, neural network development, and pharmacogenetics. 
Allergies and asthma are major causes of illness and disability in the United States.  More than 50 million Americans suffer from allergies and/or asthma.  Although asthma is a disease of low mortality, its economic costs are enormous, totaling an estimated $14 billion in 1996.

Health Disparities – While the overall health of Americans has improved over the past two decades, troubling disparities continue to persist in the burden of illness and death experienced by African Americans, Hispanics, Native Americans, Alaskan Natives, Asians, and Pacific Islanders.  The most striking disparities include shorter life expectancy as well as higher rates of cardiovascular disease, cancer, infant mortality, birth defects, asthma, diabetes, stroke, sexually transmitted diseases, and mental illness.  
Social and behavioral research – Six of the ten leading causes of death are behaviorally based: obesity, smoking, violence, substance abuse, HIV/AIDS, and unintentional injuries.  Research on topics such as basic sensory mechanisms, the effects of different forms of stress on animal models, and the social and cultural factors related to diabetes, hypertension, depression, and cancer could lead to advances in many areas.  

B.  Emerging Scientific Opportunities and the Changing Nature of Research: 

Thanks to the previous investments in NIH, there are more exciting basic and clinical science opportunities than ever before in areas such as DNA research, genomics, molecular and cell biology, immunology and auto-immunity, the neurosciences, computational biology and computer science, bioengineering, and imaging and information technologies. 

On June 26, 2000, leaders of the public Human Genome Project and Celera Genomics Corporation announced that both had successfully completed the production of a working draft of the human genome. Researchers expect to complete the first high-quality reference of the human DNA sequence by 2003.  Although not as refined as the final version, the working draft completed in 2003 provides the community with sequence data covering most of the genome and represents the raw data needed to find most of the human genes.

Biological science is increasingly based upon molecular genetics and DNA and protein analysis.  The understanding of many diseases, ranging from cardiovascular disease, cancer and diabetes, to psychiatric illness, needs to be pursued at the level of genes and gene products.  Although significant advances have been made in working with large DNA fragments, new methods and computational tools are needed for DNA analysis.  The rapid pace of progress in biotechnology and molecular biology presents a challenge to pursue new computer and information science advances to collect, analyze, and make available an ever-increasing body of knowledge.

Advances in computer modeling, x-ray crystallography, combinatorial chemistry and robotics promise faster and cheaper drug discovery, more precise and effective pharmaceuticals and new drugs for diseases that have eluded treatment efforts. 
Achievements in the study of growth and tissue regeneration are setting the stage for practical applications of tissue engineering, permitting a new approach to the problem of replacing tissues and organs damaged by disease or injury.  In the field of dental research, continued improvements in biomaterials have resulted in composite resin polymers that are used for anterior restorations, bonding agents, cements and sealants.  In eye care, research efforts are being directed toward the development of ocular biomaterials such as intraocular lenses, corneal shields, artificial tears and ocular drug delivery materials.  

Explosive progress is occurring against cancer. New technologies to detect and diagnose cancer at an early stage are on the horizon. Imaging devices and techniques are being developed and tested that permit visualization of the cell with greater precision than ever before. An exciting approach to cancer treatment is immunotherapy, or treatments in which the patient’s own immune system is coaxed to recognize and eradicate cancer cells. 

In sum, previous scientific advances have placed us on the threshold of even more amazing scientific discoveries that promise more treatments, diagnostics, and cures than ever before.  In addition, accelerated research progress and expanded opportunities in medical science sparked by NIH funding have dramatically reshaped the ways in which medical research is being conducted.  Today, much of the most exciting, cutting‑edge research is interdisciplinary in nature, requiring highly specialized teams of scientists with backgrounds in multiple fields.  By virtue of the larger size and complexity of interdisciplinary research, it is more costly.  NIH is adapting to the challenges of interdisciplinary research by implementing a variety of new funding mechanisms.
C.  Research Has Economic Benefits:

While lives saved and human suffering prevented are the ultimate justification for doubling the NIH budget, there is also a dramatic economic return from our nation’s investment in medical research.  According to a May 2000 Congressional Joint Economic Committee (JEC) report, The Benefits of Medical Research and the Role of the NIH, public investment in NIH yields returns to the economy of 25% to 40% a year.  Bottom-line returns to our economy can be seen both in the greater productivity of longer-lived and healthier citizens and the profits, employment and other economic benefits generated by the biotechnology, medical technology and pharmaceutical industries. 

Economic Productivity Recovered and Health Care Costs Saved – Cardiovascular disease provides a dramatic example of the economic return possible from a disease prevented, ameliorated or cured.  According the JEC, savings resulting from the reduction in cardiovascular mortality and ensuing longevity and economic productivity are estimated at $1.5 trillion a year. If one-third of this reduction in disease and resulting economic benefit can be attributed to medical research, the return on the research investment could be $500 billion annually, or nearly 25 times the size of the FY 2001 NIH budget.
A 1996 Wisconsin Association for Biomedical Research and Education study estimated that the direct cost savings from medical research totals more than $100 billion dollars a year and that the federal government's investment in bioscience is $62 per citizen, while the benefits returned to each of us are worth $5,600.
Economic Benefits – According to the JEC, the high-tech and research-driven industries, including biotechnology and the pharmaceutical industry, have contributed directly to one-third of the nation’s economic growth over the past decade. At the same time, employment in high-tech industries has grown at twice the rate of private-sector job creation as a whole, and high-tech salaries are on average 82% higher than salaries in other areas of the private sector. 

According to a 1999 Ernst and Young study of the biotechnology industry, biotech employment grew by 9%, to 153,000 in 1998.  In the same year, product sales of $13.4 billion grew by 17% and more than 80 new biotechnology products were headed for market, while more than 2500 were in clinical trials or earlier stages of development.

The JEC found that of the 21 most important drugs introduced between 1965 and 1992, 15 were in part the result of federally-funded research, and seven were the direct result of NIH research.  The success and prosperity of the U.S. pharmaceutical industry has long depended upon NIH-supported science for "enabling discoveries" and for training the skilled workers to exploit new knowledge that leads to cures and therapies. The revolutions in molecular biology and in genomics can only strengthen this reliance. 

The economic returns that accrue from medical research, therefore, provide an additional basis for supporting increased medical research funding through NIH.
FY 2002 Recommendation: We stand at the threshold of an exciting new era of medical progress.  Opportunities for new treatments, diagnostics, cures, and preventive measures have never been greater.  We also must be prepared to confront the new challenges that will lie ahead.  The path of progress will be different in the coming era, as the demand increases for a broader science base, more interdisciplinary research, and improved technology.  Further, history shows that investments in health research pay economic as well as medical dividends. 

For these reasons, the Ad Hoc Group and its member organizations support an appropriation of $23.7 billion for NIH in FY 2002.  This $3.4 billion (16.5%) increase is the fourth step toward the bipartisan goal of doubling the NIH budget by FY 2003.
II.  What Scientific Progress Has Resulted From Past Investments In NIH?

Research performed by NIH-supported investigators results in countless medical advances that have directly benefited the lives of all Americans.  By investing in medical research at NIH, the Federal Government ensures America is positioned to meet present and future health needs.  

An important benefit the effort to double NIH has brought us so far is that we are funding more grants, and therefore pursuing a greater percentage of scientific opportunities than in previous years.  The total number of research project grants that NIH can support has risen by nearly seven thousand -- from over 28,000 in 1998 to between 34,000 and 35,000 in 2001, the third year of doubling.  During this period, the percentage of ideas submitted to NIH that can be funded has risen.  These numbers represent thousands of research ideas that would not have been pursued without the effort to double NIH – efforts that, if history is any guide, contain some mix of modest research advances and revolutionary leaps forward that, in aggregate, have led to the greatest improvements in health in history.  Yet, in spite of these increases, NIH still leaves many good ideas unexplored each year, and the competition for grant funding remains keen.
Doubling the NIH budget has been an important investment in our future already, and continuing the effort will ensure that we are able to bring the total number of grants funded closer to 40,000 and the chances of a well-thought out research proposal being funded up to one-third – which promise to produce thousands more research advances that would not otherwise be pursued, to the detriment of our nation’s health.

Much of the work NIH presently supports is built on years of advances from NIH investigator-initiated research.  Since scientific research is not linear, new discoveries depend on past, current, and future investments in medical research.  Sustaining the research continuum requires an investment in new technologies and methodologies as well as advancing the scientific progress from past investments in NIH.  For example, investments in NIH-funded research have: 

Developed a vaccine to nearly eradicate Hib – As recently as 10 years ago, the bacterium known as Haemophilus influenzae type b (Hib) caused 16,000 to 25,000 children in the United States per year to develop disease.  One of the most serious complications of Hib disease was meningitis, which occurred in 60 percent of affected children.  Of those children stricken by meningitis, 10 percent died and many more suffered permanent health consequences such as hearing loss and mental retardation.  

Thanks to NIH-sponsored research, vaccines have been developed that decreased Hib disease by 95 percent worldwide.  From the introduction of an Hib vaccine in the mid-1980’s and an improved version that boosted the immunity of infants, researchers were able to ensure the protection of children as young as two months old.  The cost savings from the dramatic reduction in the incidence of Hib is conservatively estimated at more than $400 million per year for the treatment and long-term care of children with meningitis and other Hib-related diseases.  Many of the principles that researchers used to make the Hib vaccine safe for even small children are now being applied to other diseases and hold the promise of even greater public health applications.  

Advanced our understanding of diabetes – An estimated 16 millions Americans have diabetes.  Type 1 diabetes – an autoimmune disease where the body’s own immune system destroys the insulin producing cells in the pancreas – develops most often in children or young adults, although the disorder can appear at any age.  Transplantation of the pancreas or the insulin producing cells offer the best hope of cure for type 1 diabetes; however, people with transplants must take powerful and costly drugs to prevent rejection of the transplanted organ, which may eventually lead to other health problems.  Recently, researchers at the University of Alberta, announced promising results with pancreatic islet transplantation in seven patients with type 1 diabetes.  At the time of the report in the New England Journal of Medicine, all seven patients remained free of the need for insulin injections up to 14 months after the procedure.  A clinical trial funded by the NIH and the Juvenile Diabetes Research Foundation will try to replicate the Edmonton advance.  With the insights gained from this trial and other research, scientists hope to further refine methods to harvest and transplant the insulin producing cells and learn more about the immune processes that affect rejection and acceptance of the transplanted cells.

The more common form of diabetes is type 2, which is most common in adults over age 55.  In type 2 diabetes, the pancreas usually produces enough insulin, but for unknown reasons, the body cannot use this insulin effectively.  After several years, insulin production decreases.   NIH-supported research has resulted in the groundbreaking discovery of Calpain-10 as a type 2 diabetes susceptibility gene.  This breakthrough marks the first successful identification of a specific gene implicated in a “complex genetic disease” and underscores the value of long-term investment in the tools of modern molecular genetics.  The discovery of Calpain-10 offers new promise for patients with type 2 diabetes, which disproportionately affects minority groups and causes many debilitating complications such as eye, kidney, nerve, and heart damage.

Utilized structural MRI measurements to predict who will get Alzheimer’s disease – Researchers are using structural magnetic resonance imaging (MRI) measurements to determine whether cognitively normal older persons and persons in the very early phase of Alzheimer’s disease could be identified before they developed clinically diagnosed Alzheimer’s.  An NIH-funded study discovered that an MRI scan could identify people who would develop Alzheimer’s disease over time based on measurements of four brain regions.  

The MRIs were 100% accurate in discriminating between the participants who were normal and those who already had mild Alzheimer’s as well as 93% accurate in discerning participants who were normal and those who initially had memory impairments and ultimately developed Alzheimer’s disease.  This study offers evidence establishing the involvement of specific areas of the brain in the early pathology of Alzheimer’s and suggests that it may be possible to better identify people at greatest risk and those for whom early treatment could make a difference.  Although the MRI technique needs to be further refined and validated before it can be used in everyday medical practice, this study is a promising advance in predicting who will get Alzheimer’s disease.
Advanced the treatment of depression and schizophrenia – An estimated 19 million Americans suffer from depression and 2 million from schizophrenia.  Thanks in part to NIH-sponsored research, the diagnostic and treatment tools available for mental illness provide many Americans struggling with mental illness the opportunity to lead normal lives.  The Nobel Prize in physiology or medicine for 2000 was awarded to two long-time National Institute of Mental Health grantees. Their research on signal transduction in the nervous system improved treatments for Parkinson's Disease, schizophrenia and depression. A 2000 Medal of Science was awarded to another NIMH grantee for advances in modeling neural circuit disruption.  

Uncovered a hormone involved in the onset of osteoporosis – For patients with osteoporosis – most of whom are postmenopausal women – parathyroid hormone (PTH) now offers the unprecedented possibility of building new bone to replace bone made thin and breakable by this widespread disease.  This advance is one of the fruits of long-term research, which has amassed incremental knowledge about the endocrine and metabolic processes of bone formation and reabsorption; the roles of exercise, calcium, vitamins, and hormones (such as estrogen and PTH) in maintaining bone integrity; and the refinement of methods to measure bone density and thus better diagnose and monitor the disease.  

Impressive NIH-funded studies have led to the identification and cloning of a calcium-sensing receptor, which has defined an important step in the pathway that regulates whether PTH will signal cells to either increase or to decrease production of bone minerals.  Because of the enormous therapeutic potential these findings represent, a goal of further research is to produce PTH in a form suitable for oral administration. Then, it might be combined with existing oral agents in a treatment approach that both promotes bone formation and inhibits bone loss for the maximum benefit of patients.  The prospect of such a new combined therapy would be of enormous benefit to the 10 million Americans who currently have osteoporosis, as well as to the estimated 18 million others whose low bone density places them at serious risk for the disease.  

Grown replacement heart valves in the laboratory – A group of NIH-supported researchers used a tissue-engineering technique to “grow” heart valves in their laboratory and implanted them into six lambs.  Heart valves are flap-like structures that help regulate blood flow through the heart and, when malfunctioning, can seriously impede heart function.  Although there are major problems associated with each type of valve replacement, more than 60,000 patients in the United States undergo replacement surgery annually.  

All the heart valves grown by this group of researchers functioned satisfactorily for up to five months.  More important, the valves gradually evolved to resemble natural valves in terms of several mechanical and structural characteristics.  Further development of tissue-engineering systems like the one developed in this study could result in heart valves that are far better than the ones in use today.  Tissue-engineered heart valves might be able to function for the remainder of a patient’s life, provide ongoing tissue alteration and repair as needed, and, in the case of pediatric patients, grow with the patient.  

III.  What Research Investments are Needed to Pursue Scientific Opportunities and Address Health Needs? 

The research advances identified above are the products of previous investments in various types of research and in research infrastructure.  Further investment in some of these same areas of science, as well as in new areas, will be needed if we are to continue making progress, given the complexity of today’s medical research enterprise.
It also must be noted that a strong federal research enterprise requires a balanced portfolio across the scientific and engineering disciplines.  Many breakthroughs in medical research and treatment, such as magnetic resonance imaging (MRI), have come from advances in the physical sciences that were developed from basic research in physics, chemistry, and mathematics.  Continued progress in medical research depends on continued advances in other areas of science and engineering. 
A. Investigator-Initiated Research: 
Basic research into the fundamental molecular and cellular events of life is the heart of NIH’s efforts to conquer disease and disability. The emphasis on peer-reviewed, investigator-initiated research, supported primarily through research project grants, is the engine that drives scientific creativity and productivity.  Funding for new research project applications is a particularly critical issue. Additional funding is needed to ensure that NIH can maintain its commitments to ongoing research efforts while providing support to new investigators and new ideas in areas such as:

· Exploring the structure and function of proteins related to individual genes, thus laying the groundwork for improved diagnosis and treatment of many diseases;  

· Using recent advances in human genetics and recombinant DNA technology to develop techniques that can more rapidly and reliably predict the toxic or carcinogenic effects of chemicals;

· Combining cellular and molecular biology with engineering and materials sciences to develop replacements for diseased or worn-out tissues; 

· Sequencing genomes of other animal model systems used for experimentation, such as the mouse, rat and zebra fish, to test the function of altered genes that also occur in human diseases; and

· Exploring ways to halt the degeneration of brain cells following stroke, trauma or diseases such as Parkinson’s, Alzheimer’s or multiple sclerosis.

B. Translational and Clinical Research: 
Similarly, NIH needs additional resources to fund multiplying opportunities for translational and clinical research. A justification for expanded support of clinical research is the plethora of new scientific opportunities that have been generated by developments in fundamental research, and the opportunity to translate these findings to the diagnosis, treatment, and prevention of diseases. Clinical research also allows identification of important new problems that may be researched at a more fundamental level and is an important source of inspiration leading to new knowledge in biology and medicine.  Additional support for clinical research is needed to take advantage of existing opportunities and develop new approaches, such as:

· Research to understand, and ultimately prevent, the formation of the abnormal proteins believed to cause Alzheimer’s disease;

· Identification of “biomarkers’ for earlier diagnosis and risk assessment for specific types of cancers;

· Accelerated efforts to develop vaccines for HIV/AIDS, malaria, tuberculosis, and hepatitis C; 

· Research into the management of chronic pain, including standardized pain measures, interventions to remove barriers to effective treatment and effective strategies for underserved populations; and

· Develop new approaches using immune tolerance to treat autoimmune diseases such as rheumatoid arthritis, Type I diabetes, and multiple sclerosis, as well as asthma and allergic diseases and rejection of transplanted organs, cells, and tissue.

At a time when medical science is producing new and exciting research findings, we must ensure that this new knowledge is tested and applied in clinical and translational research promptly and efficiently.  The Ad Hoc Group supports expanding clinical research training (see below).  We also support additional clinical research infrastructure, including increased funding for general clinical research centers (GCRCs) – a national network of approximately 75 centers, usually located within teaching hospitals, with specialized resources and infrastructure to support clinical investigations – and community-based clinical research.

C.  Research Training:

The bipartisan commitment Congress and now the new Administration has made to double the NIH budget over the five years FY 1999-2003 requires more physician-investigators to translate research discoveries into significant patient care advances.  However, current trends suggest the physician-scientist workforce is declining.  With a decreasing number of investigators to do an important portion of NIH-funded research, the importance of providing career support to established physician-investigators and expanding opportunities for new investigators becomes more critical.

With burgeoning opportunities for medical discovery, NIH must continue to foster the development of new physician-investigators and ensure the lifelong education of established investigators.  A strong clinical research training program reinforces our nation's commitment to its medical research enterprise.  The Ad Hoc Group recommends expanding clinical research training, including targeted post-doctoral training and developmental support for new and junior investigators, funding for the new clinical research loan repayment program, and career support for established clinical investigators. 
Rapid development within the biotechnology industry is beginning to siphon talent away from the pure research mission of the NIH.  Now and in the future, young people, as well as seasoned veterans, have a far greater number of opportunities for obtaining lucrative careers in the industrial sector.  While this is a positive outcome, fueled in part by the NIH effort, appropriate incentives must be in place to keep pace with these pressures so that the participation of our most dedicated young people who are willing to forgo financial gain for the sake of research is assured.  We must ensure that the best young minds continue to enter research careers to sustain the momentum of basic biomedical research.
NIH must reinvigorate research training, including increasing the unrealistically low research training stipends paid to students both during ($15,060 per year in FY 2000) and after completion (beginning at $26,916 per year) of their doctoral work, expand medical research opportunities for minority and disadvantaged students, and provide more interdisciplinary training.  

D. Addressing Health Disparities:

A comprehensive national program of medical research to help reduce and ultimately eliminate health disparities requires three components: 

· Research base – Research efforts on the epidemiology and risk factors related to a variety of diseases and conditions that disproportionately affect minority populations should be strengthened and expanded.  Research should also be directed at the role of the environment and socioeconomic status in health disparities as well as the biologic variations in the causes and treatments of diseases.

· Research Training – Increased funding is needed to support research training and career development programs such as doctoral Dissertation Research and Travel Awards, Minority Access to Research Careers (MARC) awards, Clinical Research Training, Short-term Training for Minority Students, the Minority Undergraduate Biomedical Education Program, and the Minority Medical School Research Program, among others.
· Research Infrastructure – Funding is needed to provide institutional support for enhancing the capacity of minority institutions to participate in communications and networking technologies, strengthening science curricula, recruiting minorities into clinical trials, expanding Institutional Development Awards (IDeA), and increasing minority participation in peer review.
E. Research Facilities and Instruments:

Advances in medical research depend on the availability of stable, well-maintained, state-of-the-art research environments. At their best, such environments not only include innovative research tools and technologies but also facilitate collaboration among scientists and sharing of expertise.

· Facilities – The 1998 National Science Foundation Survey of Scientific and Engineering Research Facilities reported that over half (52%) of institutions in the medical sciences reported that their research space was inadequate to meet current research commitments.  In this same survey, biomedical research institutions reported $5.6 billion in construction and repair/renovation had to be deferred because of insufficient funds.  Funding for research facilities construction and renovation through a merit-evaluation process is urgently needed to support the expansion of medical research plant capacity that is essential to complement the ongoing build-up in funding for NIH-supported research.   The Ad Hoc Group recommends increasing the modest construction support currently available through NIH's National Center for Research Resources (NCRR) to the level recently authorized in the “Twenty-First Century Research Laboratories Act,” enacted as part of Public Law 106-505. 

· Instrumentation – Research equipment has rapidly increased in sophistication, complexity, and power and substantially enhances the cutting-edge research being performed at medical schools, teaching hospitals, and universities. Nuclear magnetic resonance (NMR) spectroscopy exemplifies an extremely powerful research tool that allows scientists to capture the chemical and dynamic properties of biological molecules. Innovations in NMR spectroscopy have met the demands for increasingly complex biological analysis, but the cost of new instrumentation have risen exponentially.  Present magnets employed for NMR spectroscopy costs between $500,000 and $2 million.  The next generation NMR will greatly extend the capabilities of medical researchers, but will cost more than $5 million. 

A second tool developed by 20th Century physics – x-ray crystallography – provides the only other method enabling researchers to resolve the three-dimensional structures of biological molecules to the level of their component atoms.   The intense x-ray beams produced by synchrotron radiation facilities are increasingly used to study the highly complex structures and functions of biological molecules.  The cyclotron facilities that generate synchrotron beams alone represent an investment of hundreds of millions of dollars to construct and maintain, and scientists can extend the benefit of these light sources with sophisticated detectors for use in analysis of samples exposed to these beams.

Other examples of key instruments needed to understand fundamental biological processes include: high-resolution mass spectrometers and high throughput protein and nucleic acid sequencers used for the mapping, sequencing, and analysis of DNA and proteins; NMR imaging devices, confocal microscopes, cell sorters, and biosensors for imaging of living systems; and high performance computers to gather, process, archive, and retrieve complex collections of data.  
NIH has several programs to help procure instrumentation and to develop novel and efficient ways to share resources, including the Biotechnology Resource Grant and the Shared Instrumentation Grant, administered by NCRR. These grant mechanisms have consistently been underfunded. In addition, mechanisms should be developed that provide a significant share of financing for prohibitively expensive research equipment (costing between $1 million and $5 million).
· Imaging – Magnetic Resonance Imaging (MRI) has been called “arguably the best diagnostic tool ever made.” The impact of biomedical imaging on our daily lives is one of the major accomplishments in biomedical research. MRI was listed as one of the top 100 events of the century, and some have estimated that spending on biomedical imaging equipment for diagnostic purposes will approximately double by the year 2005.  With the rapid increase in opportunities for diagnostic use, it is essential that this area of biomedical research continue to rapidly grow and develop such that improvements in the technology can be translated to better medical treatment for the public. 

Recent innovations in imaging, such as the ability to detect gene expression in animals and humans, promise to make gene therapy a viable approach to treating genetic diseases. The potential for connecting the human genome project with biomedical imaging promises to provide the necessary insight into pathologies and disease that will lead to new and better forms of therapy.  MRI gives a window into brain functioning that will lead to better treatment and therapies. These clinical applications are based on fundamental biomedical research experimentation. However, these technologies are expensive and at present are restricted to a limited number of research facilities. There needs to be an increase in the number and availability of imaging facilities for research purposes. 

In a recent survey of laboratory life scientists, biomedical imaging was recognized as one of the most exciting present and future areas of biomedical research. However, it was clear from this survey that there is a significant gap in the availability of such instrumentation to most institutions under current NIH funding mechanisms. 

· Information Technology – In the last five years, medical research has undergone a profound revolution in the amount and complexity of data to be collected, stored, and analyzed.  The theoretical and technical complexities of realizing the potential of computers and telecommunications to manage this information have fostered the development of the new and interdisciplinary fields of health informatics and bioinformatics.  Scientists working in these fields must be trained in medicine, biology, genetics, or imaging and in computer and information sciences.  
NIH, through the National Library of Medicine and other Institutes, provides support for the training of informatics scientists capable of applying information technology, information science, cognitive science, and computer science to many areas of biomedicine, including health care delivery, basic research, education, and administration.  Based on a report by outside experts, NIH has developed the Biomedical Information Science and Technology Initiative to work toward an intellectual fusion of biomedicine and information technology.  NIH must be given funds to help institutions build the infrastructure with which to train the next generation of scientists in information sciences, to attract and retain sufficient numbers of high quality information scientists in the face of strong competition from the private sector, and to support basic research in information sciences that will allow researchers in all sectors of our economy – public and private – to store, manage, access, and manipulate these vast amounts of data.
To make optimal use of the vast amounts of data now being generated by genomic and imaging technologies requires the invention of new computing methods.  The availability of these novel methods will expand intellectual horizons both within and outside of medicine, foster whole new industries, and contribute to ongoing improvement in human productivity     
F. Research Management and Support:

The Research Management and Support (RMS) budget at NIH is a critical component of the effort to achieve NIH’s research and training missions.  RMS funds undergird the scientific leadership and management structures of each of NIH’s Institutes and Centers.  Almost every individual and program supported by NIH is touched by RMS-supported activities.  RMS funds are used to sustain, guide, and monitor activity across seven primary areas of NIH responsibility:

· stewardship of public funds;

· scientific advice, program development,  priority setting, and peer review;

· public heath education and community outreach;

· acquisition and maintenance of new information technology systems;

· staffing issues related to technology transfer and business management;

· professional development for NIH scientific and management staff; and

· facilities management.

Between FY 1984 and FY 2000, the overall NIH budget grew more than twice as fast as the RMS budget.  RMS funds represented approximately 4.5% of the total NIH budget between FYs 1985 and 1995; in FY 2000, they accounted for 3.3% of the NIH total.  The increasing complexity of the science being reviewed and managed, the interdisciplinary and multi-institutional approaches being applied to research problems, and the growing emphasis on clinical research require that NIH be able to maintain a scientifically sophisticated, fully staffed management structure to ensure the appropriate accountability for the federal investment in medical research.  

Fully-funded RMS is particularly important if NIH is to be able to continue to provide effective oversight of the clinical trials it funds.  For all of these reasons, the Ad Hoc Group recommends that NIH fund RMS at closer to historical levels.  

IV.  How Does NIH Decide Research Priorities And Ensure Accountability?
NIH manages an annual investment in medical research of over $20 billion, the principal goal of which is to serve the nation’s health by developing new ways to fight diseases. Most NIH-funded research is conducted through research grants to medical schools, teaching hospitals, universities and independent research institutions, with the balance being carried out by federal scientists in NIH-operated laboratories.  NIH has a careful system for deciding which topics – and which researchers – to fund, as well as careful systems for monitoring the research conducted by grantees and NIH to ensure it is carried out ethically, responsibly, and consistent with the funding award.  

Priority-setting and researcher selection -- NIH sets priorities through a complex series of evaluations and judgments among its more than two-dozen Institutes and Centers, and no simple formula can be relied on to determine how research dollars should be invested among them.  Each of the separate NIH Institutes and Centers has a different research focus, and the first level of priority setting for each revolves around the annual budget request that is submitted by the President and then transformed by Congress into appropriations legislation and eventually signed into law. This process recognizes the range and scope of the separate disease-related research activities of the Institutes and Centers, setting the overall spending level for each. 

Each of these Institutes and Centers, in turn, relies heavily on evaluations by expert peer review panels; on advice submitted by patient organizations, voluntary health associations, and other members of the public; and on advice and guidance from NIH councils and other experts within NIH, elsewhere in the Executive Branch, and from the Congress. This process is necessarily iterative, particularly as public health needs arise and are brought to the attention of NIH. 

In practical terms, the first line of evaluation for much of biomedical research comes at the level of scientific merit review of individual research proposals.  NIH convenes groups of experts, drawn from throughout the research community, that scrutinize each research proposal submitted to NIH.  These experts evaluate proposals for their scientific merit, doing so within the context of other proposals submitted within a specific scientific field.  Before grants involving human subjects are allowed to enter this process, they have to be approved by independent bodies charged with ensuring that the proposed research is grounded in sound science, and that potential research subjects will be treated ethically.  

Beyond the reviews that evaluate individual research proposals, each Institute and Center convenes national advisory councils to review its priority setting policies and provide a second level of review for the grant applications. These councils, whose members include various stakeholders from the community of medical interests being served by each Institute and Center, provide a broad perspective on the research being undertaken. 

Across different medical needs, scientific disciplines, and the separate Institutes and Centers, NIH works to maintain a balance among the many, shifting priorities with which it is presented. Often advances in combating a specific disease arise from research that was intended to serve an altogether separate health need.  Thus it is essential that NIH have sufficient resources so that it can sustain ongoing funding commitments while adapting rapidly to new and unforeseen health research challenges.  The bedrock of the system has remained this two-tiered merit-review process, which helps ensure that whatever funding can be invested in NIH in a given year is allocated to those applications determined to be of the highest quality and greatest scientific and health-related import.  While the merit review and priority-setting systems are less than perfect, they are the best means that have yet been found to make sure that the federal funds involved are used in the wisest possible way.  

Accountability at grantee institutions and NIH laboratories – Research performers, whether universities, medical schools, teaching hospitals, independent research institutions, or federal laboratories, take seriously their responsibilities to ensure that Federal research funds are used carefully to advance science.  Investigators and institutions work together to assure that all research is conducted in conformity with the highest ethical standards.  The recent strengthening of the oversight system involving protection of human subjects in research has caused investigators and the institutions in which they work to re-focus their attention to ensuring that human beings who are the subject of research are treated ethically and responsibly.  Institutions and investigators also adhere to federal laws and regulations regarding conflict of interest, scientific misconduct, care and treatment of animals used in research, use and disposal of hazardous materials, cost accounting standards, and have been increasing their compliance efforts in recent years.  To ensure that the next generation of investigators is well-versed in these matters, all federally-funded research institutions and programs are required to provide courses on the responsible conduct of research.  In combination, this system of training, compliance, and oversight mechanisms ensure that American research institutions and scientists consistently perform responsibly and accountably.

In the last analysis, the very best measure of whether the nation’s medical research system is setting the right priorities, and funding the best scientists to work on the most important scientific problems in a cost effective manner, is to compare the frequency of medical breakthroughs generated by NIH-supported scientists to those generated by scientists supported by all other nations.  By this measure, NIH is the world’s leader in medical research, and America has the world’s most highly acclaimed and emulated medical research system.  

V.  How Do We Ensure That Research Progress Continues?

NIH funding in recent years has helped create new diagnostic methods, treatments, vaccines and other preventive measures, and cures.  Once its budget is doubled, NIH will be better positioned to pursue the burgeoning scientific opportunities and address the critical health challenges that confront us today – to the benefit of the nation’s health, and that of the world.  After the NIH budget is doubled, though, there will still be many disease challenges facing us, and NIH-supported scientists will remain our best hope for solving them.  

Research is a long-term process that requires sustained investments to attract and retain first-class researchers and to create and maintain the state-of-the-art laboratories we need to solve the health challenges we will be facing in the future.  In addition, each year of NIH grant awards creates out-year funding commitments, and these need to be funded if the grant system is to remain stable enough to remain a plausible career path for aspiring scientists – and for more senior scientists weighing opportunities in more lucrative clinical or pharmaceutical company settings. 


Therefore, because there will still be diseases to conquer, a whole new world of genetic medicine to explore, and a grant system that requires continued stable funding, we will need to continue to sustain the momentum of NIH research in the future.  The funding levels necessary to sustain this momentum are currently being examined and modeled, and the medical research community will be working to develop a range of responsible funding principles for the post-doubling years throughout 2001.  It will be important to continue to sustain the momentum of the NIH if we are to continue to enjoy the benefits derived from medical research in terms of health and the economy.  
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