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1.  NATIONAL INSTITUTES OF HEALTH

History

The NIH traces its roots to 1887, when a one-room laboratory was created within the Marine Hospital Service (MHS) - predecessor agency to the U.S. Public Health Service (PHS). The MHS was established in 1798 to provide for the medical care of merchant seamen.

In 1891, the Hygienic Laboratory, as it came to be called, was moved to Washington, D.C., near the U.S. Capitol and remained for the next decade with one full-time staff member. He inaugurated a training program in bacteriology for MHS officers and conducted numerous tests of water purity and air pollution for the District of Columbia and the Congress.

PHS officials guided through Congress the 1944 Public Health Service Act, which defined the shape of medical research in the post-war world. Two provisions in particular impacted the NIH. First, in 1946 the successful grants program of the National Cancer Institute was expanded to the entire NIH. From just over $4 million in 1947, the program grew to more than $100 million in 1957 and to $1 billion in 1974. The entire NIH budget expanded from $8 million in 1947 to more than $1 billion in 1966. Between 1955 and 1968, NIH Director James A. Shannon presided over the spectacular growth that is now fondly remembered as "the golden years" of NIH expansion.

Toward the end of the 1960s, the growth of NIH budgets slowed considerably, in part because of inflation in the U.S. economy and the advent of new programs such as Medicare and Medicaid that competed for congressional "health" funding.
It is impossible to list all of the discoveries made by NIH-supported investigators. More than eighty Nobel prizes have been awarded for NIH-supported research. Five of these prizes were awarded to investigators in the NIH intramural programs. The intramural discoveries have included deciphering the genetic code that governs all life processes, demonstrating how chemicals act to transmit electrical signals between nerve cells, and describing the relationship between the chemical composition of proteins and how they fold into biologically active conformations.
The Institutes
The Office of the Director 

The Office of the Director is the central office at NIH for its 27 Institutes and Centers. The OD is responsible for setting policy for NIH and for planning, managing, and coordinating the programs and activities of all the NIH components. 

National Heart, Lung, and Blood Institute (NHLBI) - Est. 1948

NHLBI provides leadership for a national program in diseases of the heart, blood vessels, lung, and blood; blood resources; and sleep disorders. Since October 1997, the NHLBI has also had administrative responsibility for the NIH Woman's Health Initiative. The Institute plans, conducts, fosters, and supports an integrated and coordinated program of basic research, clinical investigations and trials, observational studies, and demonstration and education projects.

Funds
The NIH invests over $31.2 billion annually in medical research for the American people.

More than 80% of the NIH's funding is awarded through almost 50,000 competitive grants to more than 325,000 researchers at over 3,000 universities, medical schools, and other research institutions in every state and around the world. 

About 10% of the NIH's budget supports projects conducted by nearly 6,000 scientists in its own laboratories, most of which are on the NIH campus in Bethesda, Maryland.

Funding by Institute
Cancer - $4.8 billion

Allergy and Infectious Diseases - $4.6 billion

Heart Blood and Lung - $2.9 billion

…

Complementary and Alternative Medicine -  $0.12 billion.

The Future
Article published by NIH Director Francis Collins -  Science, January 2010.

The mission of the National Institutes of Health (NIH) is science in pursuit of fundamental knowledge about the nature and behavior of living systems and the application of that knowledge to extend healthy life and to reduce the burdens of illness and disability. The power of the molecular approach to health and disease has steadily gained momentum over the past several decades and is now poised to catalyze a revolution in medicine. The foundation of success in biomedical research has always been, and no doubt will continue to be, the creative insights of individual investigators. But increasingly those investigators are working in teams, accelerated by interdisciplinary approaches and empowered by open access to tools, databases, and technologies, so a careful balance is needed between investigator-initiated projects and large-scale community resource programs. For both individual and large-scale efforts, it is appropriate to identify areas of particular promise. Here are five such areas that are ripe for major advances that could reap substantial downstream benefits.
High-Throughput Technologies

Further development of technologies in areas such as DNA sequencing, imaging, nanotechnology, proteomics, metabolomics, small-molecule screening, and RNA interference are ripe for aggressive investment. Furthermore, these technologies will spur the production of massive and complex data sets and will require major investments in computational biology.

Translational Medicine


T1 - the transfer of new understandings of disease mechanisms gained in the laboratory into the development of new methods for diagnosis, therapy, and prevention and their first testing in humans
T2 - the translation of results from clinical studies into everyday clinical practice and health decision making.

T3 - the task of discovering ways to move these findings into the daily care of patient(s) T4 - associated with the challenge of moving scientific knowledge into the public sector and thereby changing people’s everyday lives.

Health Benefiting Care Reform
Comparative effectiveness research. NIH has supported clinical studies for many years that evaluate outcomes of medical treatment options. For example, the Diabetes Prevention Program demonstrated substantially better benefits of exercise and life-style changes over medication in preventing the onset of diabetes. 

Prevention and personalized medicine. Advances in pinpointing individual genetic and environmental risk factors for disease now make it possible to focus prevention strategies more effectively.

Health disparities research. The health of racial and ethnic minorities, people living in poverty, and other disadvantaged groups in the United States is substantially worse than the health of the overall population.
Pharmacogenomics. There is compelling evidence of a correlation between genotype and drug response for more than a dozen drugs, and that number is growing.

Health research economics. Although the major justification for biomedical research will always be the relief of human suffering and the prolongation of life, further precision is needed in assessing the economic value of research initiatives, especially those that are large and expensive.

Focusing More on Global Health

Much of recent global health research has justifiably been focused on AIDS, tuberculosis, and malaria. It is also critical to go beyond the focus on the “big three” diseases to neglected tropical diseases of low-income countries that contribute to staggering levels of morbidity and mortality.

Reinvigorating and Empowering the Biomedical Research Community

The U.S. biomedical research community has been under stress since the flattening of the NIH budget in 2003 and may potentially face even more severe disruptions at the end of ARRA funding in FY 2011. Looking toward the future, a critical feature must be an emphasis on innovation.

The success of biomedical research rests squarely on the robustness of NIH training programs for the next generation of basic and clinical scientists. These training programs face many challenges: 
(i) the number of supported positions is insufficient to support all of the best applicants; 
(ii) stipends for graduate students have failed to keep up with inflation; 
(iii) the relative paucity of new faculty positions over the last few years has forced many talented scientists to remain for long periods in postdoctoral positions;
(iv) the typical age at which an investigator obtains his or her first independent NIH grant support has risen to 40 or older;
(v) training programs to encourage underrepresented minority participation have thus far generally failed to generate a scientific workforce that resembles the rest of the nation.
TYPES OF NIH FUNDING

T32 Institutional NRSA

The National Institutes of Health (NIH) awards Ruth L. Kirschstein National Research Service Award (NRSA) Institutional Research Training Grants (T32) to eligible institutions as the primary means of supporting predoctoral and postdoctoral research training to help ensure that a diverse and highly trained workforce is available to assume leadership roles related to the Nation’s biomedical, behavioral and clinical research agenda.  The primary objective of the T32 program is to prepare qualified individuals for careers that have a significant impact on the health-related research needs of the Nation. This program supports predoctoral and postdoctoral research training programs (including those with short term research training) at domestic institutions of higher education with the T32 funding mechanism.

(1-3 years of support for fellows)
F32 Individual NRSA

The purpose of this individual postdoctoral research training fellowship is to provide support to promising Fellowship Applicants with the potential to become productive, independent investigators in scientific health-related research fields relevant to the missions of participating NIH Institutes and Centers.  

(1-3 years of support for fellows)

Service Payback: As required by the NIH Revitalization Act of 1993, postdoctoral fellows incur a service obligation of 1 month for each month of support during the first 12 months of the Ruth L. Kirschstein-NRSA postdoctoral support. The 13th and subsequent months of Ruth L. Kirschstein-NRSA support are acceptable postdoctoral payback service. Thus, individuals who continue under the award for 2 years will have paid off their first year obligation by the end of the second year. 

Applicants accepting an award for the first 12 months of a Ruth L. Kirschstein-NRSA postdoctoral support must sign a payback agreement (PHS Form 6031) in which they agree to engage in health-related research training, research, and/or teaching for 12 months. 

Those who do not pay back their obligation through continued Ruth L. Kirschstein-NRSA supported training may satisfy their obligation by serving in a position in which health-related research, research training, or teaching are the primary activities. Such individuals must engage in research, research training, or teaching at a rate of 20 or more hours per week averaged over a full work-year. Payback service may be conducted in an academic, governmental, commercial, or nonacademic environment, in the United States or in a foreign country. Examples of acceptable payback service include research associateships/assistantships, postdoctoral research fellowships, and college or high school science teaching positions. Examples of unacceptable payback service include clinical practice and administrative responsibilities not directly related to scientific research. 

K08 Award – Career Development
Mentored Clinical Scientist Research Career Development Award 
NIH K08 program represents the continuation of a long-standing NIH program that provides support and “protected time” to individuals with a clinical doctoral degree for an intensive, supervised research career development experience in the fields of biomedical and behavioral research, including translational research.  Individuals with a clinical doctoral degree interested in pursuing a career in patient-oriented research should refer to the NIH Mentored Patient-Oriented Research Career Development Award (K23).

(5 years support for junior faculty)
K23 Award – Career Development
Mentored Patient-Oriented Research Career Development Award
NIH K23 program is to support the career development of investigators who have made a commitment to focus their research endeavors on patient-oriented research. Clinically trained professionals or individuals with a clinical degree who are interested in further career development in biomedical research that is not patient-oriented should refer to the Mentored Clinical Scientist Career Development Award (K08).

For the purposes of this award, Patient-Oriented Research is defined as research conducted with human subjects (or on material of human origin such as tissues, specimens and cognitive phenomena) for which an investigator directly interacts with human subjects.  This area of research includes: 1) mechanisms of human disease; 2) therapeutic interventions; 3) clinical trials, and; 4) the development of new technologies. 

(5 years support for junior faculty)

R01 Award – Investigator-initiated Independent Funding
( Used to support a discrete, specified, circumscribed research project 
( NIH's most commonly used grant program 

( No specific dollar limit unless specified.  Advance permission required for $500K or more (direct costs) in any year 
( Generally awarded for 3 -5 years 

The R01 is an award made to an institution/organization to support a discrete, specified, circumscribed project to be performed by the named investigator(s) in areas representing the specific interests and competencies of the investigator(s). The R01 research plan proposed by the applicant institution/organization must be related to the stated program interests of one or more of the NIH Institutes and Centers (ICs) based on descriptions of their programs.
NIH GUIDE TO GRANT WRITING
Writing a grant application is a major undertaking. The following guidance may assist you in developing a strong application that allows reviewers to better evaluate the science and merit of your application. 

Is Your Idea Original?   
· Check the literature to verify that the exact project you are considering has not been done before. Search the literature and the NIH RePORTER database to minimize overlap with similar studies. 

· Assess the competition. See which other projects in your field are being funded, and consider turning competitors into collaborators to improve the strength of your proposal. 

· Carve out a niche that will allow you to significantly advance knowledge in your respective field.   
Refine Your Ideas   
· Generate a hypothesis. 

· Make sure your specific research aims can be accomplished within the proposed time and resources. 

· Discuss your research idea with colleagues, mentors, etc. Request that they review a first draft of your specific aims early in the process. This step can save lots of valuable time. 

· Confirm your confidence and enthusiasm for the proposed research. Propose research that you are passionate about and totally committed to doing.   
NIH Peer Review Criteria 
	The goals of NIH-supported research are to advance our understanding of biological systems, to improve the control of disease, and to enhance health. In their written critiques, reviewers will comment on each of the following criteria to evaluate the likelihood that the proposed research will have a substantial impact on the pursuit of one or more of these goals. The overall score is assigned based on the reviews for each of these criteria. Reviewers are instructed to keep the five review criteria in mind; however, the final priority score they assign is more likely to reflect a judgment of overall merit. 


1. Significance. Does the project address an important problem or a critical barrier to progress in the field? If the aims of the project are achieved, how will scientific knowledge, technical capability, and/or clinical practice be improved? How will successful completion of the aims change the concepts, methods, technologies, treatments, services, or preventative interventions that drive this field?

2. Investigator(s). Are the PD/PIs, collaborators, and other researchers well suited to the project? If Early Stage Investigators or New Investigators, or in the early stages of independent careers, do they have appropriate experience and training? If established, have they demonstrated an ongoing record of accomplishments that have advanced their field(s)? If the project is collaborative or multi-PD/PI, do the investigators have complementary and integrated expertise; are their leadership approach, governance and organizational structure appropriate for the project? 

3. Innovation. Does the application challenge and seek to shift current research or clinical practice paradigms by utilizing novel theoretical concepts, approaches or methodologies, instrumentation, or interventions? Are the concepts, approaches or methodologies, instrumentation, or interventions novel to one field of research or novel in a broad sense? Is a refinement, improvement, or new application of theoretical concepts, approaches or methodologies, instrumentation, or interventions proposed?

4. Approach. Are the overall strategy, methodology, and analyses well-reasoned and appropriate to accomplish the specific aims of the project? Are potential problems, alternative strategies, and benchmarks for success presented? If the project is in the early stages of development, will the strategy establish feasibility and will particularly risky aspects be managed? If the project involves clinical research, are the plans for 1) protection of human subjects from research risks, and 2) inclusion of minorities and members of both sexes/genders, as well as the inclusion of children, justified in terms of the scientific goals and research strategy proposed?

5. Environment. Will the scientific environment in which the work will be done contribute to the probability of success? Are the institutional support, equipment and other physical resources available to the investigators adequate for the project proposed? Will the project benefit from unique features of the scientific environment, subject populations, or collaborative arrangements? 

Additional Review Criteria. As applicable for the project proposed, reviewers will consider the following additional items in the determination of scientific and technical merit, but will not give separate scores for these items.

Protections for Human Subjects
Inclusion of Women, Minorities, and Children
Vertebrate Animals
Biohazards
Revision
NRSA Peer-Reviewed on five different categories compared to R01

( Fellowship Applicant


( Sponsors, Collaborators, and Consultants


( Research Training Plan


( Training Potential


( Institutional Environment and Commitment to Training

Goals for next six months

All written materials to be sent to Katie Nauman (naumanke@upmc.edu) by email before midnight of due date.
We plan to meet from 4.00-6.00 pm in BST 1295
· June 23 - Introduction to grant writing, about the NIH, and how to write a specific aims page (Due Thursday, July 16)
· July 21 - Critique of specific aims pages and how to write significance and innovation sections (Due Thursday, August 13)
· August 18 - Critique of significance and innovation sections and how to write preliminary data section (Due Thursday, September 10)
· September 15 - Critique of preliminary data section and how to write research design section (Due Thursday, October 8)
· October 13 - Critique of research design section and how to write candidate sections (Due Thursday, November 5)

· November 10 - Critique of candidate sections

PREPARING A GRANT – Initial Concepts (example from O’Donnell R01)
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Outcome Plots (Hypotheses and statistics)
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Hypothesis: Exogenous nitrite administration will increase blood flow and muscle glucose uptake in obese mice and the response will be accentuated by concomitant exposure to four weeks of hypoxia 

HOW TO WRITE A SPECIFIC AIMS PAGE
NIH definition of Specific Aims
A component of an application’s Research Plan which describes concisely and realistically what the proposed research or activity intends to accomplish by the end of the grant. Includes broad, long-term goals; hypothesis or hypotheses to be tested; and specific time-phased research objectives (e.g., to test a stated hypothesis, create a novel design, solve a specific problem, challenge an existing paradigm or clinical practice, address a critical barrier to progress in the field, or develop a product or new technology).

Suggestions for how to write specific aims

Can be broken into approximately three paragraphs

(1) Introductory paragraph to broadly outline disease/area of interest etc. Scope of the problem/what we need to know/what is the ‘burning’ question in the field
(2) Specifics of major findings in literature and your previous publications/preliminary data that leads to your overall hypothesis or general hypothesis
(3) How you will approach the study e.g. novel techniques, unique transgenics, disease specific cohorts etc.  If you are writing a career development grant this third paragraph can contain details about mentor, resources, institutional support, course work etc.
Example for paragraph 3:

The Lung Transplant Program at the University of Pittsburgh is ideally positioned through its high volume and advanced phenotyping under the direction of my mentor, Dr. John McDyer, to provide the patient infrastructure and biorespository capabilities to successfully conduct the proposed research. My training plan will include developing expertise in viral-specific cytotoxicity and regulation of T-cell proliferation (Aims 1 and 2), as well as development of the novel in vitro model system of primary CMV infection (Aim 3). The in vitro model will be a powerful experimental tool as I move towards independence by enabling future studies with discrete interventional approaches under tightly controlled experimental conditions. To achieve my training goals and optimize my research experience, I have assembled an experienced and diverse mentorship team and constructed a comprehensive training plan focused on expanding my viral immunology skills and interrogating the following three specific aims:
For an NRSA you will usually you have two Specific Aims with 2-4 hypotheses.  For Ks and R01s usually 3-4 Specific Aims with 4-8 hypotheses.
( Individual Specific Aims: A general statement relating your independent and dependent variables.  Usually starts…To determine…To examine…etc.

( Individual Hypotheses:  Very specific and statistically testable statement regarding independent and dependent variables.  Avoid words like “change” “alters” - be specific about whether something “increases”, “decreases or is unchanged.”

Everything in the Specific Aims page should be self-contained and not require reference to any other part of the application.  All terms used in describing individual specific aims and hypotheses need to be introduced in the introductory paragraphs above.
The Specific Aims page will develop and morph as you work through the other parts of the grant.

If possible
Use half inch margins and Arial 11 font
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