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The American Association of Immunologists (AAI), the world’s largest professional society of research
scientists and physicians who study the immune system, respectfully submits this testimony regarding
fiscal year (FY) 2016 appropriations for the National Institutes of Health (NIH). AAI recommends
an appropriation of at least $32 billion for NIH for FY 2016 to fund important ongoing research,
strengthen the biomedical research enterprise, and ensure that the most talented scientists, trainees,
and students are able to pursue careers in biomedical research in the United States.
NIH’s Essential Role in Advancing Biomedical Research
As the nation’s main funding agency for biomedical and behavioral research, NIH supports the work of
“more than 300,000 researchers at more than 2,500 universities, medical schools, and other research
institutions in every state and around the world.” 1 More than 80% of the NIH budget is awarded to these
scientists through nearly 50,000 competitive grants; about 10% of the NIH budget supports the work of
the almost 6,000 government researchers who work in NIH laboratories or at the NIH Clinical Center. 2
NIH funding is a vitally important economic engine in the communities and states where these researchers
work; in FY 2012, NIH funded research supported an estimated 402,000 jobs across the United States." 3
NIH also provides crucial scientific leadership to the entire biomedical research enterprise, both within
and beyond our borders. Advancing basic research from bench to bedside requires extensive collaboration
among scientists from academia, government, 4 and industry; all depend on NIH personnel and policies to
guide and facilitate their efforts in this enormous, complicated, and high-stakes endeavor. In fact, the
biotechnology and pharmaceutical industries rely heavily on NIH’s investment in basic biomedical research;
it is often this research that industry uses or further explores to develop new drugs and medical devices. 5

Erosion of NIH Budget Slows Research and Threatens U.S. Preeminence
Although NIH funds most biomedical research in the United States, its purchasing power has been
dramatically reduced by inadequate budgets that have been further eroded by inflation. 6 In FY 2015,
NIH’s purchasing power is 22% lower than it was in FY 2003.7 This reduced purchasing power enables
NIH to fund only ~ 16.8% of grant applications submitted, a steep decline from the ~32.4% it funded
when its budget was robust. 8 This loss is not only a barrier to advancing crucially important research, it is
also devastating to those who are currently engaged in - or considering - a career in biomedical research.
Researchers around the country are closing labs and losing jobs; in some cases, they are moving overseas,
where support for biomedical research is rapidly growing. 9 Many who do stay in the U.S. are engaged in an
unrelenting and time consuming search for funding, when they should be conducting research and
mentoring the nation’s future researchers, doctors, inventors and innovators. Most importantly of all, we
will never know what research has not been pursued - or how many potential treatments and cures have not
been discovered - because of inadequate funding.
The Immune System: Essential to our Health, Crucial to our Future
As the body's primary defense against viruses, bacteria, and parasites, the immune system protects its host
from a wide range of diseases and disorders. When it is operating properly, the immune system can
provide powerful protection against many illnesses, including cancer, Alzheimer’s disease, and
cardiovascular disease. When it underperforms, it can leave the body vulnerable to infections, such as
influenza, HIV/AIDS, tuberculosis, malaria, and the common cold. The immune system can also become
overactive and attack normal organs and tissues, causing autoimmune diseases including allergy, asthma,
inflammatory bowel disease, lupus, multiple sclerosis, rheumatoid arthritis, and type 1 diabetes.
Immunologists are on the front lines, therefore, working to harness the immune system to protect people
and animals from chronic and acute diseases and disorders, as well as from natural or man-made infectious
organisms (including Ebola, plague, smallpox and anthrax) that could be used for bioterrorism.
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Recent Immunological Advances: Providing Hope for Today - and Tomorrow
1. Cancer Immunotherapies: Real Results in the Fight Against Cancer
Lauded by Science magazine in 2013 as “The Science Breakthrough of the Year,” the genetic engineering
of a cancer patient’s T cells (immune cells) to kill the patient’s own cancer cells, a procedure known as
immunotherapy, continues to advance.10 At NIH funded medical centers, scientists and doctors are
observing a significant regression of blood cancers (non-solid tumors) in both children and adults. 11 This
therapy, which the FDA granted Breakthrough Therapy designation in July 2014 (which can expedite
approval of a therapeutic based on clear clinical efficacy), is poised to be used for even more difficult-totreat solid tumor cancers, and is helping to inform ongoing clinical trials in breast, lung, prostate and
brain cancer. 12 The success of these therapies has also attracted the investment of pharmaceutical companies and has led to the development of several new T cell therapy-focused biotechnology companies,
illustrating how investment in NIH funded research creates opportunity - and jobs - in the private sector.
2. Ebola Outbreak: Finding a Vaccine to Save Lives
The 2014 Ebola virus outbreak in West Africa, the largest in recorded history, spread rapidly due to a lack
of public health infrastructure, prophylactics, and therapeutics. Like many such diseases which have
historically low rates of infection, Ebola had not attracted commercial interest. However, ongoing research
by federal agencies, including NIH, provided a sufficient foundation for the development of several vaccine
candidates, two of which are now being administered through clinical trials in the outbreak region and
showing promising results. 13 Although pharmaceutical companies are now involved in manufacturing
vaccines and other potential therapies, it is the federal investment in research that has made possible a rapid
response to this urgent health crisis. 14 Because we do not know what infectious disease might emerge next,
it is crucial that the federal government continue to fund basic biomedical research to ensure our ability to
respond quickly, particularly when the public health benefit outweighs the potential commercial benefit.
3. A New Way to Stop HIV … and Other Infections and Diseases?
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Researchers have recently discovered that Clustered Regularly Interspaced Short Palindromic Repeats
(CRISPR) systems - immune mechanisms used by bacteria to defend themselves from virus infection present a novel therapeutic tool for immunologists, enabling them to successfully disrupt HIV replication,
stop the growth of human cervical cancer cells and kill antibiotic-resistant bacteria. 15 Immunologists are
also exploring the use of CRISPR to repair defective genes in stem cells, which may treat individuals with
diseases like sickle cell anemia and immune deficiencies. 16
4. New Therapeutic Provides Real Hope for Autoimmune Treatment
In January 2015, the FDA approved the first of a new and highly effective class of treatments for psoriasis,
a serious autoimmune skin disease.17 The new treatment inhibits IL-17 signaling, a process which initiates
inflammation and which was first discovered by NIH funded researchers in 2005.18 This treatment has
proven effective in Phase II clinical trials, with more than 70% of psoriasis patients showing over 75%
clearance of disease, and nearly half showing 100% clearance of disease.19 Clinical trials targeting similar
aspects of this pathway are yielding promising results and may offer hope to those suffering from other
autoimmune diseases, including ankylosing spondylitis and rheumatoid arthritis. 20
Conclusion
AAI appreciates the subcommittee’s strong support for NIH and for ensuring a robust biomedical research
enterprise in the United States, and recommends an appropriation of at least $32 billion for NIH in FY 2016.
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