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	I’m pleased to see so many practicing clinicians co-mingling with so many veterans and so many scientists.  I want to thank publicly the members of the three executive level departments -- Veterans Affairs, Defense, and Health and Human Services -- who work persistently and cohesively to deal with the significant challenge, though I think tractable challenge, of Gulf War veterans’ illnesses.  I also want to thank the scientists and clinicians that have brought to bear on this issue of Gulf War veterans’ illnesses their considerable intellect, clinical and scientific expertise.  It offers us hope that one day we will understand these problems better and one day be able to treat these illnesses more effectively.

	I want to talk briefly about the bench-to-bedside paradigm not so much in a translational mode today but really in a spectrum mode.  That is to recognize the value of research along the entire spectrum from the most basic research to the most applied clinical and epidemiological research. 

	I’ll start with a quote from President Roosevelt, that I think is timely.  He said:



 “The defense this nation seeks involves a good deal more than building airplanes, ships, guns and bombs.   We cannot be a strong nation unless we are a healthy nation.  And so we must recruit not only men and materials, but also knowledge and science in the service of national strength.”



	I think it is important that the President of the United States, 60 years ago, recognized that the strength of the national defense rests on the health of each and every individual soldier and that responsibility ought to continue when the soldier stops being a soldier and becomes a veteran.  Interestingly, the event of this speech was the dedication of the National Cancer Institute on what is now the Bethesda campus of the National Institutes of Health.  I will come back to cancer research later.

	We talked earlier of the role of our research.  Establishing a linkage between the Gulf War and subsequent medical conditions -- an apparently simple mission.  It is important in a variety of ways.  The statement presumes that there is in fact a linkage between service in the Gulf and subsequent illnesses.  And the statement presumes that we are committed to pursuing that linkage and to clarifying some of the issues surrounding the illnesses that our patients experience. 

	Now this is the role of research in the particular area of Gulf War veterans’ illnesses.  I think the words on this slide really say quite a lot. Interest in the nature of disease; the nature specifically of these illnesses.  The frequency of symptoms; the frequencies of diagnosable conditions, diagnosable diseases.  Things we at least know and can name today.  Identifying risk factors for excess morbidity.  We certainly already know there is excess morbidity.  The issue of excess mortality requires additional years of research.  Then, if possible, identify diagnostic tools to help us clinically say what these illnesses are, and then treatment methods that we might apply to make our patients better.

	It’s always very straightforward to be critical.  Tearing buildings down is fundamentally easier than building them up.  These are some of the criticisms I’ve had the pleasure of experiencing over the past three years as chairperson of the Research Working Group of the Persian Gulf Veterans Coordinating Board.  This is my perspective on the criticism.

	The criticism is that the research effort is not organized and not comprehensive. I would say it’s quite complex and quite extensive.  Think about it.  The entire spectrum of research is represented in this room, from the most basic science in molecular biology through clinical research, patient focused research.  Through population-based epidemiology that involves national studies in multiple countries.  Research that looks at the disease paradigm from all its perspectives; the basic mechanisms of the disease. Issues relating to etiology and causation.  How the disease works through time.  That is, what is its clinical course or natural history?  Issues relating to possible diagnostic clues and treatment options. 

	Look around you.  We have physician scientists, epidemiologists, and clinical trialists. We have biomedical scientists, in biochemistry, physiology, immunology, toxicology, molecular biology and genetics.  Complex, extensive, all focused on one issue: understanding this complex array of illnesses associated with Gulf War service.  I’ve been told we don’t know the cause of these illnesses, as though that is somehow unusual.  Everyone who practices medicine knows that the most difficult problem on teaching rounds with medical students is that they ask hard questions like, Why does this patient have hypertension?  What is causing this essential hypertension?  Why is this patient having it now and not five years ago or five years from now?  What is the cause of Type 1 diabetes?  Why do patients have Alzheimer’s Disease?  What is the pathophysiology and the cause of amyotrophic lateral sclerosis?  I don’t know the answer to any of those questions.  These are common diseases we’ve been studying for centuries.  So I’m not troubled we don’t know the cause of Gulf War illnesses.  I think we have to keep looking, but I’m not surprised.

	We’ve also been criticized because we don’t have a cure.  I would remind you that is, in fact, the definition of chronic illness.  By definition, an illness is chronic when it can’t be cured. Again we can use the same series of examples: hypertension -- lifelong treatment; diabetes -- lifelong treatment.  The surgeons have the luxury of curing many illnesses, internists and others perhaps not. 

	I’ll try to put some of this effort in context and to try to focus on what I see as the major issue, which is persistence.  Persistence is working day by day, study by study, finding by finding, to make a breakthrough.  I thought I’d use a piece I read recently on the war on cancer, especially given President Roosevelt’s earlier quote. 

	Here’s the justification for the war on cancer.  Cancer is a problem of public health proportions.  What is the justification for research on Gulf War veterans’ illnesses?  It is a significant and prevalent problem among our Gulf War veterans.  What is the outcome of interest?  In cancer, the outcome is mortality.  Cancer, as we know, is the second most common cause of death in the United States.  In Gulf War illnesses, the outcome of interest is morbidity. Who are the funding agencies?  They are listed here -- DoD, VA and HHS.  What is the time to cure?  When another President, Richard Nixon, initiated the war on cancer, he thought it would take about five years, so he said in 1976, to cure the disease.  What he should have said is that we will invest considerable time and energy in trying to cure these diseases. Of course, that date has come and gone.  The funding horizon on the war on cancer has been three decades. In Gulf War illnesses we’ve just gotten started.  The investment in public research dollars has been substantial -- 35 billion in the war on cancer and, so far, 133 million in Gulf War veterans’ illnesses. 

	Progress? Yes.  How?  Incremental.  Will we succeed?  Yes.  How? By being persistent.  What many folks don’t realize is that every scientific breakthrough, every dramatic scientific breakthrough, is built on a thousand scientists, thousands of scientists and thousands of research projects incrementally making thousands of observations validated by other scientists until we get to the top and make the breakthrough. 

	This is a breakdown of those funds.  You can see the three executive branches and their contributions over the years in millions of dollars.  A significant contribution, I think.  (DoD -- $100.9, VA -- $15.3, HHS -- $7 )

	This is a slide from our annual report to Congress.  What it shows is the spectrum of our research effort -- diseases of the brain and nervous system, diseases looking at immune functions, issues related to chemical weapons exposures and so on; a broad-based research effort.  Not narrowly focused, but certainly broad-based.

	And what are these research paradigms that we’re talking about?  Basic biomedicine, epidemiological research -- especially population-based epidemiological research -- and clinical research.  Certainly epidemiological research is clinical, but by clinical here I really mean patient-based, so that the focus of the first is very basic biology and chemistry.  The focus of the second is a population, and the focus of the third is an individual patient. 

	I have a few examples to run through and this is one I’ve been interested in for some time, the issue of pyridostigmine bromide permeating the blood- brain barrier under stress. What this research demonstrates are two points I wish to make.  First, that gains in knowledge are incremental, associated with a lot of years of hard work.  Second, the process is, at least, complex and at times apparently confusing.  The background is that PB has been recommended by many Western governments as a pre-treatment when there is a threat of chemical warfare as there was in the Gulf War. PB is a quaternary ammonium compound.  It doesn’t make it through the blood-brain barrier.  The observation is that perhaps stress can disrupt the blood-brain barrier and somehow influence this process.

	This is a study published in the journal, Nature Medicine some years ago.  Mice, the species of interest, were subjected to forced swim protocol, the stressor of interest.  What was observed was that when these animals were stressed in this physiological way, the blood-brain barrier became permeable to compounds, which it previously was not.  Under this stress, the pyridostigmine bromide was able to cross the blood-brain barrier with sufficient facility so that it could inhibit the acetycholine esterase in the brain at 100th of the usual dose.  An interesting observation!  The question was, can peripherally acting drugs reach the brain and actually affect centrally controlled functions under conditions of stress? The data would suggest that the answer to that question is yes.  

	We change venue and go to France where Dr. Guy Lallement did another piece of work.  Here the species is different -- guinea pigs.  The stressor is different.  It’s heat stress. The scientist raised the core temperature of these rodents from 39.8 to 44.3 degrees Centigrade.  Yes, if the animals are maintained at a temperature above 44 degrees, they die.  So this is a terrible stress.  The animals experienced heat stroke, that is they became unresponsive -- extreme prostration. And what did he find?  That there was no increase of permeability of the blood-brain barrier to pyridostigmine bromide.  

	Are these two observations in conflict?  Not necessarily.  The stressors are different.  The animal species are different. Imagine a situation where you would have in each of these species only one stressor.  Imagine if you would have multiple simultaneous stressors.  And imagine if the species of interest was a human.  What might we find?  That answer is not quite completely known yet.

	The epidemiological research -- I want to show a few of these slides to make another point.  That other point is the frustration not just with the incremental nature of the basic science observations, but the long period of time it takes to make observations in epidemiological studies.  This is the national health survey of veterans.  This work you heard about previously, led by Dr. Kang at VA. Phase one of this observational study -- a cross-sectional look at the veteran population -- mail questionnaire, self-reported information, large sample of veterans. Now the second phase, dealing with some methodological problems; non-respondent bias, validating by chart review that some of the symptoms reported in the study were also reported by physicians. 

	We are currently in the midst of phase three of this national survey where we actually see the patients, examine the patients.  There are 5,000 veterans, spouses and children in this Congressionally-mandated study; a thousand veterans who were deployed, a thousand who were not, their spouses and children.  The VA is not equipped to deal with pediatric examinations, so we have engaged the help of our medical school affiliates in that regard.

	This next study is the national mortality study.  This is a retrospective cohort study that continues and will continue for decades.  Large sample size of Gulf War veterans and control groups.  At this point in time no disease-related excess mortality.  Does that mean there is no excess disease-related mortality?  No!  The time horizon to follow up is too short, just five or six years.  Again, the difficulty with this line of research is that it doesn’t just take years, but sometimes decades, to know definitively whether there are exposures that actually affect patients’ mortality. 

	A similar study done in another country.  Again, it’s important that these observations are done in different populations.  Here’s a study you’ll hear more about today, a survey of UK servicemen.  A very interesting nuance in this study involving not just Gulf War-deployed, but Bosnia-deployed veterans. Again, a cross-sectional survey looking at symptoms and disorders.  I apologize for over simplifying a tremendous amount of work, but the study essentially finds that Gulf War veterans have more symptoms and disorders than the Bosnia veterans and the non-deployed veterans, with some other issues raised about uniqueness of the symptoms and potential associations with vaccination strategies.

	And where are we now?  Now we are at the next component in this research process.  That is very specific patient-centered research that systematically addresses the issues of treatment.  I have two examples that give some perspective on issues relating to treatment trials and issues relating to experimental research that is conducted on human beings and our concern about that.  There were extensive planning processes in both these trials. International expertise was assembled to help with the planning of the trials.  There was  intense scientific review.  Not just national scientific review, but multiple IRB (Institutional Review Board) review as well.  For example, in the antibiotic trial, not only national review by a federal review panel, but review by an additional 30 IRBs.  You could legitimately say that these research projects have been reviewed 31 times by 31 separate bodies. Human studies review, of course. Full compliance with FDA regulations.  Again, using a drug that’s off the shelf, doxycycline, for a disease and a condition for which it is not approved requires FDA concurrence.

	Here is a typical paradigm for clinical research involving a treatment strategy.  Knowing explicitly and a priori what the question of interest is.  Selecting and recruiting the patients. I’m pleased to say this is going well.  Having an intervention that is explicit and replicable so that if the intervention works the goal here is that any physician could administer this intervention.  Outcome measures that are explicit and pre-defined. And success that is explicit and pre-defined. Issues of statistical power. Issues of a priori statements for analysis plans.  Oversight, oversight, oversight!  Not only from an executive committee, but from a full time DSMB ñ data, safety and monitoring board. 

	I have presented a broad spectrum of research, from a very basic chemistry of how chemicals cross the brain to large epidemiological studies involving huge populations of patients.  In Dr. Kang’s study, over a million patients.  Down to treatment trials, which study just enough patients to answer the research question with statistical power. 

	I am, quite frankly, very proud to be associated with this effort, and very pleased that all of you have been willing to invest so much of your time, energy and creativity as we try to clarify these issues.  I’ll close with another quote.

	This is a quote from Dr. Charles Coulston Gillispie circa the Italian renaissance.  I think this says it all and really expresses my views on this spectrum of research.  “Knowledge finds its purpose in action and action its reason in knowledge.”

	I would encourage you during this conference, if you are epidemiologists, to attend some of the biomedical science presentations.  If you’re a biomedical scientist, extend yourself and go to some of the epidemiological presentations.  Co-mingle.  Exchange ideas.  Develop new ideas.  And remember that the purpose of the effort is to clarify the problem and to help the patient.
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