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Meeting of the Research Advisory Committee on Gulf War Veterans’ Illnesses
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Meeting of the Research Advisory Committee on Gulf War Veterans’ Illnesses
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Meeting of the Research Advisory Committee on Gulf War Veterans’ Illnesses
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Agenda
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1:00 Adjourn



RAC-GWVI Meeting Minutes
April 6-8, 2005
Page 11 of 224

Welcome, introductions, and opening remarks
James H. Binns, Jr., Chairman

Chairman James Binns called the meeting of the Research Advisory Committee on Gulf War Veterans’
Illnesses (RAC-GWVI) to order at 8:10 a.m.

Chairman Binns thanked the Committee members, speakers, and public for attending the meeting. He
noted that there was a sign-in sheet for public comments scheduled for the end of the day.

Chairman Binns stated that Secretary Nicholson had scheduled time to meet with the Committee on
Friday morning. However, due to his recent tenure as Ambassador to the Vatican, Secretary Nicholson
had been asked to join the U.S. delegation attending Pope John Paul II’s funeral, and so would not be
participating in the Committee meeting.

Chairman Binns stated that the Committee’s 2004 report and recommendations were intended to cover the
first two years of the Committee’s activities (2002-2003). He stated that there were a number of topics
which were not addressed initially, but which the Committee was continuing to review. He gave
examples such as: multisymptom illnesses that overlap with Gulf War illnesses (GWI), depleted uranium,
vaccines, etc. He stated that the Committee would be preparing another report, which will address its
work for 2004-2005.

As it was the beginning of a new year, he offered his assessment of where the Committee and its work
stood. He stated that several things had been accomplished in the last year, including the production of an
impressive report and the U.S. Department of Veterans Affair’s (VA’s) response to increase their funding
for non-stress-related Gulf War illness research. He stated that, measured against the history of this
subject and given the nature of government, this might be considered a significant accomplishment. On
the other hand, he stated that he could not note any real research breakthroughs in the past year, and
acknowledged that the GWI research funded by VA in 2004 was a “mixed bag.” He stated that, by the
terms of the Committee’s charter, he would have to say that federal research had yet to make a difference
in the health of ill Gulf veterans, and, at best, it could be said that people were pointed in the right
direction.

This year, he stated that he hoped that a difference could be made. He noted that the key to this
difference was not only offering general recommendations, but identifying specific, high-value research
opportunities and putting them together in a coherent research plan to move towards really solving this
problem.

He gave an example of such an opportunity. He noted that, on page 46 of the Committee’s 2004 report,
the Committee recommended that a Gulf War veteran brain bank be established. He stated that at the
time this seemed a laudable goal, but rather general and long-term in nature. Recently, however, he was
reminded of a conversation with Dr. Paul Greengard, 2000 Nobel Prize laureate, and Dr. Robert Haley, in
which Dr. Greengard noted that one could learn a tremendous amount from “one good brain.” Chairman
Binns stated that this put things into a whole different context. He stated that, if “one good brain” could
teach us a great deal, perhaps we should be turning VA upside down to find an ill veteran or two who are
willing to provide this type of service to the future. He stated that he believed there were other high-value
opportunities that could be pinpointed, and hoped everyone would focus on these as well.

Chairman Binns stated that, when the Committee first met three years ago, there was a real sense of
urgency. He stated that he hoped this urgency could be rekindled. He stated that the Committee’s work
was not an academic exercise, and noted that 200,000 ill veterans were waiting for help.
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Chairman Binns stated that the day’s topic of discussion, i.e., the overlapping “civilian” diseases that
share common elements with GWI, was very important. He stated that GWI researchers could learn from
these illnesses, and, presumably, these researchers could learn from GWI research.

Chairman Binns introduced Dr. Lea Steele, the Committee’s Scientific Director.

Dr. Steele suggested that the Committee members present introduce themselves to the audience, which
they did.  She introduced the Committee’s staff: Ms. Laura Palmer and Ms. Barbara LaClair, the
Committee’s new Research Health Scientist.

Dr. Steele briefly explained the Committee’s binder organization, and that members would find many of
the papers being discussed inside. She noted that several general review papers were available for the
public at the door.

CFS, Fibromyalgia, and MCS: Defined “Chronic Multisymptom Illnesses” in Relation to Gulf War
Veterans’ Illnesses
Lea Steele, PhD, Scientific Director, RAC-GWVI

Dr. Steele gave an overview of chronic multisymptom illnesses, e.g., chronic fatigue syndrome (CFS),
multiple chemical sensitivity (MCS), and fibromyalgia (FM), and their relation to Gulf War veterans’
illnesses. (See Appendix — Presentation 1.)

Chemical Sensitivity
William J. Meggs, MD, PhD, FACEP, FACMT
Chief, Division of Toxicology
East Carolina University School of Medicine

Dr. Steele introduced Dr. Meggs.

Dr. Meggs presented an overview of chemical sensitivity and the practice of environmental medicine in
the United States. (See Appendix — Presentation 2.)

The meeting adjourned at 9:45 a.m. for a break.
The meeting reconvened at 10:03 p.m.
Time-Dependent Sensitization in Chemical Intolerance and Gulf War Illnesses

Iris R. Bell, MD, PhD
University of Arizona College of Medicine

Dr. Steele introduced Dr. Bell.

Dr. Bell presented an overview of neural sensitization in chemical intolerance (CI) and relevant findings
in Gulf War veterans. (See Appendix — Presentation 3.)

Upon conclusion of her talk, Chairman Binns asked Dr. Bell for particular research suggestions in this
field. Dr. Bell indicated that she would like to explore the possibilities of finding sensitizable individuals
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prospectively, and to following their course with an exposure, in both a laboratory and field sense. She
stated that she would also like to look at their dietary patterns and histories to see if there are connections
with people experiencing CI. Dr. Bell indicated that other questions which needed to be answered were:
(1) whether veterans with GWI can be tested for sensitization in the laboratory; (2) whether these veterans
have CI, and (3) if so, what caused the elicitation of the sensitized reaction.

Mr. Joel Graves stated that Gulf veterans could be asked whether they had allergic reactions to things
post-deployment that hadn’t caused problems pre-deployment. He noted that, upon his return from the
Gulf, he was severely allergic to his dog, which he had not been before his deployment. Dr. Bell stated
that questionnaires had shown that new allergies were one of the changes reported by returning veterans.
Dr. Meggs commented that the literature supported the concept that irritant exposures can potentiate the
acquisition of IgE-mediated allergies to proteins. He noted that allergic rhinitis was historically a rarity in
Japan; however, it became the most common immunological disease after the introduction of the diesel
truck/car. Dr. Beatrice Golomb noted that the reaction to Mr. Graves’ dog might actually have been to
the flea collar or other pesticides on the animal. Dr. Bell stated that it was complicated to tease out a
specific cause, and noted that there might also be synergistic effects between various agents.

Mr. Steve Robinson noted, anecdotally, that, while individuals who attended the National Gulf War
Resource Center (NGWRC) conference were asked not to wear certain chemicals, the total number of
individuals who were adversely affected was relatively low. He said that this correlated with some of the
epidemiological data presented earlier in the meeting. Dr. Steele noted that sometimes people don’t
realize that they are sensitive, so it is difficult to get a handle on the extent of the problem.

Dr. Bell commented that the most sensitive individuals tend not to take the risk of going into public areas.
She stated that many Gulf War veterans didn’t see themselves as chemical sensitivity patients. However,
when attempts are made to recruit Gulf War veterans in these studies, they are reluctant after finding out
they are going to be exposed to low-level chemicals. She stated that this wasn’t surprising, but noted that
it does result in a biased sample.

Mr. Robinson asked whether an extended stay environmental unit was available in which these types of
studies could be conducted. Dr. Bell stated that there were none in the United States. She stated that
requests/suggestions had been made to build one, but funding was an issue. Dr. Meggs stated that there
had been five government study groups that suggested creating a unit to study the effects of
environmental exposures. However, no monies had been appropriated for its construction. Dr. Golomb
noted her concern that such a unit could actually be free of all environmental contaminants. Dr. Bell
acknowledged this problem, but stated that it would create a disparity between the ambient air and the
exposure, allowing the effects of the exposure a chance to present.

Dr. Haley asked Dr. Bell for her suggestions on how to identify individuals with a propensity for
sensitization. Dr. Bell indicated that the following criteria would help to identify individuals who were
highly sensitive: family history of addiction, sucrose preference, and carbohydrate addiction scale. She
stated that her group currently uses a chemical tolerance questionnaire, which includes a five-item
screening scale to determine how ill the individual becomes from certain odors.

Dr. Bell noted that sensitization usually occurs in the short term in animals, particularly in sensitizable
animals that react to novelty, but that only a subset of these animals have prolonged problems. She stated
that this subset of animals can remain sensitized for up to a year without further exposure to the agent.
Once the problem was set off, it was a big problem with no known way to reverse the condition. She
noted that sensation seekers, i.e., those who need a high-stimulus environment, and the behaviorally
inhibited/extremely socially shy seemed to be more sensitizable. She also noted that some
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neurodegeneration research had indicated that shyness may be a factor in certain cases of Parkinson’s
disease.

Dr. Haley inquired about the source of the carbohydrate addiction scale, and whether it was a validated
scale. Dr. Bell stated it was a scale published in a popular book on carbohydrates, which had been
recommended to her by a fellow researcher. She acknowledged that there might be other scales, but this
was the one known to her at the time.

In response to Dr. Golomb’s concern about creating a perfectly chemical-free environment, Dr. Meggs
commented that, while a perfect vacuum could not be created, vacuum research was still done. As such,
he stated that this concern shouldn’t be an impediment to doing environmental unit research.

Dr. Steele inquired whether there was a dichotomous or continuous distribution of sensitivity between the
subgroups of symptomatic/non-symptomatic individuals. Dr. Bell stated it was probably a continuum.
She stated that some people show this phenomenon regardless of the exposure intensity. She stated that
determining the minimum threshold would be difficult. Dr Steele asked if the individuals who were
severely ill were more likely to be sensitizable and vice-versa. Dr. Bell stated that in research on
civilians, individuals who had made lifestyle changes to avoid certain exposures may be healthier than
individuals who were chemically intolerant when tested in the laboratory.

Mr. Robinson stated that many Gulf War veterans had found “avoidance” as a treatment option through
their own avenues. He stated that it did seem to work for them, but there is no scientific evidence that
supports this approach.

Dr. Haley asked Dr. Bell to comment on the cellular neuroplasticity underlying this process and where
research should go in this area. Dr. Bell stated that there had been some research regarding changes in
RNA expression, but that she hadn’t seen follow-up work. The research had focused on changes in
receptors and dopamine release. She stated that some research had shown a change in the
pituitary/adrenal axis in terms of response to stressors, which may modulate what happens in the
response, but this hadn’t been examined further.

Dr. Golomb stated that it might be interesting to investigate whether chemically sensitive individuals have
an exaggerated oxidative injury marker. Dr. Bell agreed, noting a paper by Dr. Robert Paul at
Washington University that indicated oxidative stress and the nitric oxide pathway might play a role. She
stated that the question, though, was what part of the process researchers should begin examining.

Dr. Steele noted that there seemed to be a preponderance of MCS and CFS in women, and asked Dr. Bell
about her comment regarding a possible protective effect of testosterone. Dr. Bell stated that there were
two studies that showed removal of gonads did not make female animals any less sensitizable, while
castration made male animals more sensitizable. She noted that testosterone would restore their
resistance. Dr. Steele asked whether an exacerbation of chemical sensitivity was seen at certain times in
the menstrual cycle. Dr. Bell stated that there was literature about olfactory sensitivity changes due to the
menstrual cycle.

Chairman Binns asked Dr. Meggs to comment on the nasal inflammation hypothesis, and whether there
was any evidence that this could be healed. Dr. Meggs stated that avoidance was the best way to improve
a patient’s functionality. He noted that an individual’s symptoms could improve while in an
environmental control unit, but that they weren’t able to go back into their old environments, e.g. “sick
building”, etc. Chairman Binns asked if there were any other options besides avoidance. Dr. Meggs
stated that he wasn’t aware of any. He noted that, while high dose vitamin/anti-oxidant treatments were
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being touted, there was little or mixed evidence proving efficacy. Dr. Bell stated that there was clinical
evidence that there were some alternative medicine options, e.g., acupuncture, which could modulate the
tendency to be sensitive. She noted that there was one study that suggested ginseng possibly could block
sensitization, but she noted there was no follow-up work done on this.

Dr. Steele asked Drs. Bell and Meggs whether the literature indicated that once an animal was sensitized,
it was always sensitized. Dr. Bell stated that there were many studies where all the animals were initially
sensitized, but as time passed, fewer animals remained so. Dr. Meggs stated that the real key seemed to
be patterns of exposure sensitizing an animal, noting that with removal of the exposure, the sensitization
could be reduced over time.

Dr. Alan Fienberg, an audience member, noted that there was extensive research characterizing the
biochemical mechanisms of dopamine and sensitization to drugs of abuse, e.g., cocaine. He stated that
there was research that suggested these biochemical processes could be distinguished. Dr. Haley stated
his belief that this was a research area to develop, i.e., how to bring human clinical models in parallel with
intracellular models, allowing for testing of specific mechanisms in animal/cell models. He noted a recent
neurodegenerative disease paper in the journal Nature, which showed a drug screening process that
identified common antibiotics promoting, or increasing certain receptors in glutamate transport, that
slowed the progression of ALS. Mr. Robinson asked if an antisense drug would have a similar result. Dr.
Haley stated that they should come at it from a different angle, extending human studies as much as
possible without creating any adverse consequences. He stated that the development of animal and/or cell
models then could be developed to test every known drug or chemical. He stated that this approach
seemed a promising option for this research area, and that there was a need to get various groups talking
about these parallel research pathways.

Dr. Meggs commented that there were two distinct patient populations with neurotoxic exposures: those
exposed to solvents and those exposed to organophosphates. He noted that a certain percentage of these
populations develop chemical sensitivities. He stated that it was known that both of these classes of
chemicals cause brain damage in high doses, and that there is neurogenic regulation of all of these
mechanisms. He stated that those individuals exposed to low doses, who might have lesser damage,
might not get better either.

Dr. Golomb commented on Mr. Robinson’s comment about antisense agents. She indicated that, in light
of Dr. Soreq’s RNA expression research, it might be possible to develop these agents for treatment of CI

patients.

Chairman Binns closed the discussion, noting that it had been stimulating and encouraged continued
discussion about these ideas.

The meeting adjourned for lunch at 11:38 a.m.

The meeting reconvened at 12:35 p.m.



RAC-GWVI Meeting Minutes
April 6-8, 2005
Page 16 of 224

Chronic Fatigue Syndrome: Occurrence, Case Definition, and Pathophysiology
William C. Reeves, MD
Chief of the Viral Exanthems and Herpesvirus Branch, Division of Viral and Rickettsial Diseases
U.S. Centers for Disease Control and Prevention

Dr. Steele introduced Dr. Reeves.

Dr. Reeves gave an overview of chronic fatigue syndrome, including its prevalence, case definition,
pathophysiology, and diagnosis. (See Appendix — Presentation 4.)

Dr. Steele asked Dr. Reeves to elaborate on the charge given to the statisticians with respect to looking for
patterns in different data and seeing where these patterns overlap. Dr. Reeves said there were two
questions being asked: Can we find patterns within the data? and, if so, Can we elucidate the pathway that
is involved? He noted that this was one of the only genome projects trying to incorporate massive
amounts of clinical data. The charge to statisticians was difficult because it involved analyses of
disparate types of complex data such as information from EEGs and tests of behavioral/cognitive
function. Dr. Golomb stated that it was important to look for these patterns, which would enable
researchers to tease out and develop markers. Dr. Reeves stated that the U.S Centers for Disease Control
and Prevention (CDC) would be more than happy to collaborate with the genomic researchers in this area.

Dr. Stephen Grate, an audience member, asked if the genomic or proteomic data were showing
alterations/differences with respect to the duration of the illness. Dr. Reeves stated that these questions
hadn’t been examined yet. He noted that one of the “flaws” with current studies was that the individuals
had been sick, on average, five years. He stated that CDC was working on three modeling studies. One
study was with Emory University, evaluating the induction of CFS-like symptoms by therapeutic use of
interferon alpha. Another study was being conducted with Australian researchers with respect to
unexplained fatigue following infections, such as mononucleosis, Ross River virus and Q fever. Dr.
Reeves noted that expression patterns in this study were predicting the individuals whose symptoms
would not improve.

Dr. Meggs stated that this was an interesting technique and was different from how disease mechanisms
were identified in the past. He asked, however, if it was clear that it would work for CFS. Dr. Reeves
noted that early life stress changes the reaction of the hypothalamic-pituitary-adrenal (HPA) axis to
similar stressors later in life. He stated that it was very clear that heart disease, breast cancer, and a
variety of other cancers and chronic diseases have associations with early life stress. He stated this was
probably due to a modification and alteration of HPA axis expression.

Dr. Meryl Nass, an audience member, asked Dr. Reeves if researchers were looking at infection titers, and
whether a list of CDC’s study parameters was available. Dr. Reeves stated that, in the clinical study, they
did not look at titers. He stated that testing for possible infectious agents, including examination of titers
and searches for latent DNA and 16S ribosomal RNA, had been conducted and published in previous
articles. Dr. Nass asked about the findings of the Wichita study, and whether these were available. Dr.
Reeves noted that the survey in Wichita was conducted between 1997-2000, with the in-patient study
being conducted between 2000-2003. He stated that they were still working on the data. He noted that
there were approximately 20 publications covering the findings of this study on the CDC website. He
stated that a similar study was underway in Georgia.

Dr. Haley questioned the use of the HPA axis as the central model. He stated this was only one part of
the story, and locked the researchers into the idea that childhood and emotional stress was the sole cause.
He stated that there was a lot more evidence now that the neuroplasticity of other parts of the brain,
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cytokines, neurotransmitters and dopamine, which aren’t involved with the HPA axis, are more likely to
be at issue. He stated that the use of the HPA axis as a central model was limiting. Dr. Reeves responded
by saying: (1) the HPA axis model fits an established body of research that helps drive hypotheses, and
(2) the HPA axis functions as a unit. He indicated that their research included studies involving functional
MRI (fMRI), cognitive and stress measures, and evaluations of the immune system. He stated that these
functions weren’t unrelated to the HPA axis, and that it was an easy way to present the central hypothesis.
He stated his belief that stress does play a role in this condition. He noted that stress wasn’t simply abuse
as a child, but included malnutrition, infections, injuries, living in poor environments, etc. He stated that
CFS was a complex illness that did not have a single genetic or environmental cause.

Chairman Binns asked if Dr. Reeves had specific suggestions for applying this technology to Gulf War
illnesses research. Dr. Reeves stated that the most productive route would be to focus on these types of
illnesses surfacing from the current Gulf War, as individuals are “freshly ill.” The studies should include
population-based studies, to characterize the illness with standardized instruments and a clinical
component. He noted that genomics and proteomics measures should also be utilized.

Chairman Binns asked for ideas with respect to study of illnesses from the first Gulf War. Dr. Reeves
stated that similar types of studies should be done. He also noted that much of the question today for
GWI is how to care for people who have been ill for 15 years. He stated that it was important to
investigate the clinical parameters, how they could be measured, and how the patients’ symptoms were
improving or not improving over time.

Dr. Nass asked if the CDC study asked questions about problems following vaccines, and whether it
would be possible to get a profile of vaccines given with respect to those surveyed from Warner Robins
Air Force Base (Macon, GA). Dr. Reeves stated that this would be difficult within the structure of their
population study. He stated that the study was being done as a random digit-dialed survey of the
population.

Dr. Steele asked Dr. Reeves why he questioned the use of case-control studies in this area of research.
Dr. Reeves stated that case-control studies were good for simplistic things, but more than a single
association of a risk factor or symptom was needed in cases like this. Dr. Haley agreed that simple case-
control studies weren’t enough, but that mechanistic measurements were needed and that this should
progress to animal models. Dr. Reeves noted that defining the case groups in CFS and GWI studies was
difficult, due to competing comorbidities.

Chairman Binns thanked Dr. Reeves.
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The Pathophysiological Basis of Fibromyalgia
Daniel J. Clauw, MD
Professor of Medicine and Director, Chronic Pain and Fatigue Research Center
University of Michigan Medical Center

Dr. Steele introduced Dr. Clauw.

Dr. Clauw gave an overview of current research on the nature and causes of fibromyalgia (FM), and
relevant studies related to Gulf War illnesses. (See Appendix — Presentation 5.)

Dr. Meggs asked Dr. Clauw what he thought might be the neuroanatomical cause of the “seesaw effect”
happening in the insula portion of the brain. Dr. Clauw indicated it might be a preponderance of specific
neurotransmitters or neuronal imbalance. He stated that many in this field view pain as being a form of
low-grade epilepsy, i.c., the brain is hyperactive. He noted that many of the drugs used in this field are
ones that raise the levels of inhibitory neurotransmitters.

Dr. Golomb commented that one had to be careful focusing on commonalities in multisymptom
conditions and noted the need to look at both the similarities and differences. She noted Dr. Clauw’s
observation that Gulf War veterans do not experience the same response to tender point pressure, which
might suggest there was a different mechanism in these ill veterans. She also noted their fMRI findings,
which showed certain areas “lit up” specifically in the non-Gulf War FM patients, but not the Gulf War
veterans, and vice versa. Dr. Clauw agreed with her with respect to their fMRI findings, but noted that
the FM case definition might account for the tender point differences.

Chairman Binns asked if Dr. Clauw would include chemicals as a “stressor.” Dr. Clauw stated he would,
and in certain individuals, chemicals were major stressors.

Dr. Nass expressed her interest in the “turning up the volume” theory. She noted her own patients’
accounts of being overstimulated when they were in large groups.

Dr. Jack Melling asked Dr. Clauw to expound on the triggers of FM, i.e., what causes someone to go from
normal range to being a FM patient. Dr. Clauw stated that his group currently was conducting
longitudinal studies and trying to identify the mechanisms for increased sensitivity to pain. He noted that
studies of exercise deprivation had shown emergence of pain problems in some individuals.

Dr. Haley asked if quantitative temperature sensitivity had been considered in FM studies. Dr. Clauw
indicated this had been examined, and there was a similar shift “to the left.” He stated that there was
considerable activity observed in fMRI in response to touch.

Dr. Steele asked if studies had shown that sleep deprivation, not just exercise deprivation, caused an
increase in pain. Dr. Clauw indicated that early studies suggested that lack of sleep was the cause of FM.
He stated this was way too simplistic, but likely played a role. Dr. Steele asked how the central pain
processing explanation of FM ties in with the other symptoms of FM, e.g. gastrointestinal, sleep
abnormalities, etc. Dr. Clauw stated that sensory and pain-processing abnormalities, along with
dysautonomia, probably do explain most of the symptoms of FM. Chairman Binns noted that he had
heard from FM patients that they couldn’t sleep because their mind was “racing” or couldn’t be “turned
off.”

Mr. Robinson asked if Dr. Clauw knew how many first Gulf War veterans had been diagnosed with FM.
Dr. Clauw stated he didn’t, and noted that some veterans were resistant to being diagnosed with FM
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because it would affect their disability benefits. He also stated that because the VA historically had cared
primarily for men, the premiere FM researchers haven’t focused their research in the VA environment.
He noted that FM patients were managed poorly most everywhere, but that more attention is given to it
now. Mr. Robinson agreed, and stated that VA didn’t cover most treatments that veterans were seeking.
He stated that when the disability benefit law was passed, many veterans sought an “undiagnosed
illnesses” classification. He stated it would be interesting to know how many of the deployed veterans
who filed claims for undiagnosed illness would fit the criteria for FM.

Dr. Melling asked if Dr. Clauw found the words “stress” and “stressors” to be viewed so negatively by
patients that they are difficult to use in discussion of chronic multisymptom illnesses. He stated that most
present understood the meaning of “stressors” and “stress” and that this differs from the meaning used by
the general public. He noted this was a problem, at least a perception problem. Dr. Clauw agreed and
stated he doesn’t use the term “stress” unless he has time to explain its meaning. Ms. Marguerite Knox
noted that this is how medicine is currently divided: mental health and acute care. Dr. Clauw stated that
the problem with this approach for these illnesses is that no one has “ownership.” He noted the VA’s
survey of its own physicians where 75% of the psychiatrists believed GWI was a medical problem, while
75% of the internists believed it was a psychiatric problem. He stated that it was fascinating that clear
psychiatric diseases, such as schizophrenia, have greater acceptance than FM, CFS, GWI, and MCS. He
noted these diseases were “left behind” because there was no subspecialty group or effective advocacy
group to bring them into the mainstream. He noted that FM had come a long way in the last 10 years, due
to researchers’ ability to study pain objectively, along with pharmaceutical interest in this area.

Ms. Julia Dyckman, retired Navy captain and audience member, asked Dr. Clauw if the problems with the
autonomic nervous system were due to dysfunction or failure. Dr. Clauw stated that this was subtle
dysfunction. He characterized it as an instability or dysregulation of the autonomic nervous system.

The meeting adjourned for a break at 3:20 p.m.

The meeting reconvened at 3:30 p.m.

Treatment of Fibromyalgia and Other Chronic Multisymptom Illnesses
Daniel J. Clauw, MD

Professor of Medicine and Director, Chronic Pain and Fatigue Research Center
University of Michigan Medical Center

Dr. Clauw gave a presentation about research on treatments for FM and other chronic multisymptom
illnesses. (See Appendix — Presentation 6.)

In his discussion of pharmacological compounds under development, Dr. Clauw disclosed a financial
interest in the company that manufactures Milnacipran. He noted that if the VA wished to do clinical
trials for FM, Duloxetine was one drug that could be studied. He stated that the VA should be able to get
a drug company to provide their product for a combined therapy trial, such as drug and cognitive
behavioral therapy (CBT).

Dr. Meggs noted that, anecdotally, there seemed to be a relationship between FM and later onset
rheumatoid arthritis and other autoimmune diseases. Dr. Clauw stated that he hadn’t seen this in his
practice. He stated that these illnesses are common in the population, and epidemiological studies were
not showing such a relationship.
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Ms. Alison Johnson, an audience member, noted that tricyclic drugs didn’t seem to work with MCS
patients. Dr. Clauw stated that he has had some success when he starts his chemically-sensitive FM
patients on very low doses of tricyclics.

Mr. Robinson asked if there was evidence that rolfing worked for FM patients. Dr. Clauw stated that
there weren’t data to support either way, but that he does recommend it to some patients.

Dr. Bell noted that the reactions seen in chemically sensitive individuals taking tricyclics may be seen as
an amplification or sensitization process, with respect to the noxious threshold for these patients. She
noted that there was one study that indicated electroacupunture did provide some relief to FM patients.
She noted that she was intrigued by the benefits and parallels with respect to combination therapy
findings between FM patients and chemically sensitive patients. Dr. Clauw agreed, and noted that
treatment of these patients required finesse.

Dr. Haley asked if the drug hypersensitivity in these patients had been well researched to determine
whether they had intrinsic hyperresponses, or whether there were issues involved in elimination of the
drug. Dr. Clauw stated that a research group in which he was involved 8-10 years ago had determined
that it wasn’t a problem with accumulation or toxicity of the drug. He noted that it seemed patients were
more sensitive to the neuroactive drugs. He further noted that this sensitivity didn’t apply to all drugs, but
rather to specific classes.

Dr. Steele asked about Dr. Clauw’s registry of screened and available research subjects. He stated that
they had established a registry at the University of Michigan. The registry was not intended itself for
research, but provides researchers with a streamlined recruitment process and made subjects available for
future studies, such as those involving genomics or proteomics. He stated that it wasn’t as easy for them
to attract a large study population as the CDC does. Dr. Haley stated that clinical studies, not population
studies, were better for mechanistic studies.

Dr. Steele noted that ill veterans frequently contacted the Committee and its members about being a part
of research studies. Dr. Clauw stated that these patients could be referred to him. He indicated that it had
been difficult to find Gulf War veterans previously, but that they would love to develop a Gulf War
cohort available for study.

Chairman Binns asked if Dr. Clauw had found in his clinical practice that some patients’ problems started
with chemical exposure. Dr. Clauw stated that it was terrible for a patient to think they had been
“poisoned.” He provided three examples from his career, and indicated that those patients who felt they
were victims did not fare as well as those who acknowledged their problem and moved on. He indicated
that he thought toxins played a role in the illnesses experienced by some Gulf War veterans, but that it
was destructive to their health for them to think that they were poisoned. He indicated that this reinforced
the patients’ victim mentality, and took away their sense of control over the situation. He indicated that
these patients tended to become passive and feel helpless in finding ways to improve their health.

Dr. Melling stated that he agreed with Dr. Clauw’s analysis about the need to avoid the victim mentality.
He noted, however, that the Committee faced a dichotomy of charges. He stated that, on one hand, the
Committee was trying to understand Gulf War illness and the various treatment options. On the other
hand, it was also trying to prevent future occurrences by determining the cause or causes of these
illnesses. He agreed that, for an individual patient, the best thing was to “move on.” However, for the
system as a whole, the Committee must also look towards prevention. Dr. Clauw stated that he wasn’t
trying to criticize the Committee, but that the effect on patients who develop this belief was very real.
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Mr. Robinson agreed that Dr. Clauw’s point was good. He noted, however, that Gulf War veterans were
just getting to the point where they could stop thinking of themselves as victims, given recent scientific
advancements. He stated that it was important for the veterans to be “victims” in the beginning, because
the Government refused to acknowledge that their Gulf War service had any bearing on their illnesses.
He stated that this acknowledgement now allowed the focus to move to positive, proactive treatments and
therapies.

Chairman Binns asked Dr. Clauw to explain the relationship between autonomic nervous system
dysregulation and the pathway addressed by the drugs he had discussed. Dr. Clauw stated that most of
the drugs worked on serotonin and norepinephrine, which are neurotransmitters at the epicenter of the
autonomic nervous system. Chairman Binns asked whether this meant that the autonomic dysfunction
was the core problem, but that therapy tended to ameliorate it. Dr. Clauw agreed it was a problem and, if
addressed, it made at least a subset of individuals better.

Mr. Graves asked if FM patients experienced a higher incidence of low-impact injuries. Dr. Clauw stated
that they did. He stated that earlier in their lives, the patients might have thought they were injured more
than others, when it also might be that their lower pain thresholds lead to more symptoms.

With respect to the “victim” mentality, Dr. Meggs stated that it must be acknowledged that individuals do
develop chronic disabilities from toxin exposure. However, he noted that the most destructive thing to the
patient’s health was having pending litigation that encouraged continued disability in order to achieve
settlement. Dr. Clauw agreed that it was a terrible thing to have a link between proving one’s disability
and receiving clinical care. Mr. Steve Smithson pointed out that the VA system was based on this causal
connection, i.e., the veteran must show that their illness was service connected before they could qualify
for treatment. He stated that the veteran wanted to get better, but unless he or she can show what caused
the condition, they aren’t eligible for treatment. He said it is easy to say: “Don’t worry about what causes
it. Move on.” But the system puts the veteran in a catch-22, which must be considered when discussing
these veterans’ treatments or benefits. Dr. Golomb agreed that, based on her clinical practice, patients
with pending litigation did less well.

Ms. Denise Nichols, a Gulf War veteran and audience member, agreed that the adversarial process did
interfere with patient care. She stated that there had to be a trust mechanism between the patient and
health care provider. She noted that there was a loss of trust when the government denied a connection
between the veterans’ service and illnesses. She stated that the goal wasn’t to find a “golden egg”, but to
find out the truth.

Dr. Steele asked Dr. Clauw about his thoughts about Ampligen. Dr. Clauw declined to discuss this.

Ms. Julia Dyckman asked Dr. Clauw for his thoughts about chronic pain clinics and their coordination.
Dr. Clauw stated that there was no standardization for chronic pain clinics. He stated that VA wasn’t any
worse at providing this type of care than private pain clinics. He stated that many pain clinics have
become “opiate clinics,” despite findings that opiates provide little or no benefit for central nervous
system dysregulation. He stated that many of the good academic pain clinics had to close because they
were losing money.

Chairman Binns asked if Dr. Clauw’s patients represented a broad range of severity, e.g., from very
incapacitated to those who function in a moderate way, and how this related to their improvement. Dr.
Clauw stated that he could help the majority of FM patients that wanted to get better. He noted that he
couldn’t make them “well” or symptom-free. However, with a combination of drug and non-drug
therapies, he stated that these patients could get better. Dr. Clauw indicated that changes in treatment



RAC-GWVI Meeting Minutes
April 6-8, 2005
Page 22 of 224

programs at VA could make it possible to improve veterans’ health care and reduce the need for disability
compensation. He noted problems faced by researchers in establishing CBT programs for the clinical
trials, and the reasons behind the disparity in their operation/results. Dr. Haley asked how much these
types of programs (CBT) would cost. Dr. Clauw indicated that they wouldn’t be very expensive.

Dr. Steele noted that, at a previous Committee meeting, Dr. Charles Engel had presented data that patients
in CBT programs didn’t do much better, on average, than those who didn’t receive therapy. Dr. Clauw
stated that he believed CBT wasn’t sufficient by itself, and that it must be combined with a symptom-
based pharmacological approach to help people get over the initial hurdles. Dr. Golomb asked if there
were combination CBT and drug trials that reflected this finding. Dr. Clauw stated that it was well-
documented in depression studies, but not for pain. He noted that there wasn’t a specialized funding
authority for pain research, and that pharmaceutical companies weren’t interested in funding combination
trials.

Ms. Venus Val-Hammack, a Gulf War veteran and audience member, stated that there were no VA
medical center clinics, at least in the Northeast United States, that would evaluate a veteran for these
chronic multisymptom illnesses. Dr. Clauw stated that the veteran patient needed to find an empathetic
physician who was willing to work and learn with him or her. He stated that every subspeciality was
trying to avoid this group of patients due to the time expenditure required. His group had set up a
program at the University of Michigan to educate physicians in this type of care.

Mr. Robinson asked if Dr. Clauw had submitted information on FM for inclusion in the Veteran’s Health
Initiative (VHI) series on Gulf War veterans. Dr. Clauw stated that he was a member of the panel that
established the VA/Department of Defense (DoD) practice guidelines for medically unexplained
symptoms. He stated that, unfortunately, most physicians weren’t using them, partially due to lack of
knowledge of their existence. He stated that the guidelines were good, but could be improved with
background information about FM, explaining underlying processes and why a patient is treated in a
particular manner. He stated that in his clinic they have a “Top 10 list of advice for FM patients. The
list is brutally honest, and helps because it can be diifficult at times for the physician to explain these
issues to a patient directly.

Dr. Bell commented that there were emerging themes relating to treatments from the field of alternative
medicine. She stated that randomized controlled trials were difficult because many of the patients were
trying various, and sometimes bizarre, treatment combinations.

Dr. Steele commented that the large-scale exercise and behavioral therapy (EBT) clinical trial was
conducted on Gulf War veterans without preliminary work to determine the best study design and
application of treatment. Dr. Clauw stated that much was learned from this study, i.e., what to do and
also what not to do. Dr. Steele noted that the same approach was applied with the large-scale VA
antibiotic clinical trial study. Dr. Clauw indicated that there was a push by Congress to get this study
done. He stated that the VA was in a position to take the next good step in combination treatment trial
studies.

Dr. Steele asked if the researchers in this group, including Dr. Clauw, had learned how to improve upon
the study’s design, and how EBT might best be used to treat Gulf War veterans. Dr. Clauw stated that
there were several problems with the EBT study, e.g., new CBT programs and practitioners and lack of a
specialized GWI patient education program that explained the illnesses and how or why the treatment
would work. Dr. Steele asked whether Dr. Clauw believed that even if CBT was performed well,
pharmaceutical treatment was still needed. Dr. Clauw said that he believed that to be true.
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Public Comment — Day 1

Chairman Binns opened the floor to public comment.

Ms. Alison Johnson spoke to the Committee. She commented that few within VA understood MCS. She
stated that there was a need for environmentally controlled research units. However, she didn’t think VA
was in a position to do this type of study. She stated that the success of this type of study most likely
depended on nongovernmental funding. She stated that before this funding could be secured, scientific
support was needed. She suggested that the Committee make a recommendation with regards to the
construction of such a unit for GWI study.

Ms. Denise Nichols spoke to the Committee. She stressed the need for research coordination and
improved communication with veterans about ongoing VA clinical trials in which they might be eligible
to participate. She commented that the veterans needed to see results from this effort, and the
establishment of a Gulf War veteran brain bank would be helpful. She suggested that information
concerning research funding and proposal submission deadlines be placed on the Committee’s website.
Dr. Steele indicated that this was already being planned, starting with the recently announced VA request
for proposals (RFP) for Gulf War illness research.

Mr. Robinson asked Dr. O’Donnell, an audience member who works for DoD’s Deployment Health
Support Directorate, whether the Deploymentlink website (http:/www.deploymentlink.osd.mil/) had a
medsearch capability to list current DoD clinical trials. Dr. O’Donnell stated that it did not. He stated
that it only provided information about past clinical trials.

Ms. Val-Hammack spoke to the Committee and Dr. O’Donnell about the need to update the VA/DoD
clinical practice guidelines on VA and DoD’s websites.

Chairman Binns thanked the meeting’s participants for attending. He stated that this was an example of
what these meetings could be at their best. He noted that much was learned and misunderstandings

addressed quickly when individuals were brought together into one room.

The meeting adjourned for the day at 5:30 p.m.
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The meeting reconvened Thursday, April 7, 2005, at 8:12 a.m. Ms. Marguerite Knox was not able to be
present for this day’s proceedings.

Depleted Uranium CAPSTONE Aerosols Study and Human Health Risk Assessment
LTC Mark A Melanson, PhD, CHP
Program Manager, Health Physics
U.S. Army Center for Health Promotion and Preventive Medicine

LTC Melanson gave introductory remarks and provided context for DoD’s Depleted Uranium Capstone
Aerosols Study and Human Health Risk Assessment project. (See Appendix — Presentation 7.)

Estimating Depleted Uranium Aerosol Doses and Risks: An Overview of the Capstone Depleted
Uranium Aerosol Study and the Capstone Human Health Risk Assessment

Mary Ann Parkhurst, MS

Principal Investigator, Capstone Depleted Uranium Aerosol Study

Battelle/Pacific Northwest National Laboratory, Richland, Washington

Ms. Parkhurst presented an overview of the findings of the Depleted Uranium Capstone Aerosols Study
and Human Health Risk Assessment project. (See Appedix — Presentation 8.)

Dr. Haley asked why depleted uranium (DU) had fewer or less severe health side effects than generic
alpha emitters. Ms. Parkhurst stated there were many human studies relating to uranium exposure, which
found no increase in cancer rates. She stated that the report’s Human Health Risk Assessment examined
this evidence. She stated that they were unable to say there was no risk, but that no adverse outcomes had
been observed yet.

Dr. Haley asked about the meaning of the term “Capstone.” LTC Melanson stated that a capstone was a
crowning closure on a building. He stated, from the DoD’s perspective, this report was the deciding or
crowning study for modeling DU aerosol concentration inside a vehicle hit by DU munitions.

Mr. Robinson asked whether any DU armored vehicle had been penetrated. LTC Melanson indicated that
DU armor was located only in a couple classified locations on the vehicle, and these sections had not been
breached. Dr. Steele asked whether any DU munitions had penetrated DU armor. LTC Melanson
indicated that none had.

Mr. Robinson asked whether any of the 1700 DoD personnel tested for depleted uranium were Gulf War
veterans. (See Slide 11 of Presentation 7.) LTC Melanson stated that these were individuals who served
in Operation Iraqi Freedom (OIF). Mr. Robinson asked whether there was urine testing data for veterans
who served in the first Gulf War. LTC Melanson stated that he did not have good data for these veterans.
Mr. Robinson stated that the U.S. Government Accountability Office (GAO) investigated whether
returning OIF veterans were being screened for depleted uranium upon request, and found poor
compliance. He asked if compliance had been improved. He also asked whether the test being utilized
was sensitive enough. LTC Melanson stated that, per DoD policy, personnel with Level 1 and 2
exposures were to be tested for depleted uranium. He acknowledged that there had been concerns about
whether the 442™ Military Police (MP) Unit had received this testing. He stated that, per DoD policy,
personnel with Level 3 exposures who requested testing were also to be tested.
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Mr. Robinson stated that there had been problems with screening 442" Unit personnel, and once tested,
issues arose as to whether the test was sensitive enough. LTC Melanson stated that one of the
methodological challenges of depleted uranium testing was background uranium levels. He stated that
this then raised concerns about the level at which health effects occurred. He stated that the test used by
DoD (inductively coupled plasma mass spectrometry) was sensitive enough to detect DU levels 100 times
below those levels that cause concern. He reviewed the situation involving the 442" MP Unit. He stated
that those who had requested testing had been screened, but that there had been a delay with their test
results. He stated that the soldiers then had contacted the NY Daily News, who provided alternative
testing by the Uranium Medical Research Center (UMRC). He stated that the UMRC test results reported
only that depleted uranium was present but did not report the actual quantity, which was fundamental in
clinical laboratory analysis. He also expressed concern that the laboratory that performed the analyses
was a geochemistry laboratory, and not an accredited clinical laboratory for testing of human specimens.
He noted that the U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM)
laboratory is accredited, as are the U.S. Armed Forces Institute of Pathology (AFIP) and CDC
laboratories, which are also used for depleted uranium testing of returning OIF personnel. He stated that
he also had no knowledge of the quality control data for the UMRC laboratory, and therefore it was
difficult to comment on the accuracy of their results. He stated that duplicate testing was conducted in
another accredited laboratory, which verified the USACHPPM results for the 442" MP Unit personnel.
He stated that the levels of depleted uranium found in the 442™ MP Unit personnel were comparable to
the background levels of uranium found in the general population, and therefore didn’t show an
overexposure to depleted uranium.

Mr. Smithson asked what percentage of the 1700 DoD personnel screened had received Level 1 or Level
2 exposures. LTC Melanson replied that it was hard to stratify the results in this manner. He stated that
the exposure information came from self-reported questionnaires, which the testing laboratories did not
always have, and when they did, the solider did not always identify their exposure level, e.g., being
involved in a friendly fire incident. Mr. Smithson asked how many friendly fire incidents had occurred in
the current conflict, and whether this was documented separately from the self-reported questionnaire
data. LTC Melanson stated that there had been fewer friendly fire incidents in OIF during the initial
major combat operations with Iraqi forces, but he did not know the exact number.

Mr. Robinson asked whether there was an automatic process for battlefield exposure (Level I, 11, or III) to
be reported upon evacuation from the region, and whether this generated an automatic screening for
depleted uranium. LTC Melanson stated that when a soldier was wounded, this individual was flagged as
having potential Level 1 exposure. He stated that they couldn’t guarantee 100% that every individual was
being tested, but that the current policy was helping to test the majority of those exposed. He noted that
most of the 1700 individuals tested had Level 3 exposures.

Mr. Robinson asked: (1) why protective measures regarding depleted uranium weren’t being taught to
soldiers in basic training; and (2) what protective measures were taken by Capstone personnel during the
model testing. LTC Melanson stated that, based upon the conclusions of the Capstone report, he did not
believe additional precautions were necessary as the radiologic and chemical risks were not significant,
especially in comparison with other combat risks. He stated that the U.S. Army Medical Department still
needed to make this determination. He did note that training should include advice about making sure the
tank ventilation system was operating. In terms of additional protective recommendations, he indicated
that there was the need to balance the risk of protection versus the risk of operational degradation. He
stated, based upon the findings of the Capstone report, the risks were low.

With respect to the protective measures taken by Capstone personnel, he stated that these experiments
were in a controlled peacetime environment versus the uncertain, active battlefield, and that OSHA
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regulations were applicable in this situation. Mr. Robinson asked if there was a middle ground approach
to training. LTC Melanson noted that there was basic instruction, e.g., don’t pick up penetrators. Mr.
Robinson asked if the technical manual, which covered safety standards for extraction of individuals from
vehicles struck by DU, was no longer applicable based upon the Capstone findings. LTC Melanson
stated that the technical manual was written without this information and should be reviewed.

Dr. Meggs asked the Committee and LTC Melanson if they thought DU played a role in the chronic
multisymptomatic diseases evidenced in 150,000 Gulf War veterans, and whether the Committee should
continue pursuing this as a causal factor for these illnesses. Dr. Steele stated that the rest of the morning’s
speakers would address possible biological mechanisms relating to DU exposure to GWI.

Dr. Haley asked what was known from the Capstone report about DU resuspension and the long-term
civilian exposure to DU. LTC Melanson stated that this report did not address this question, but there
was a simple qualitative experiment that would demonstrate the relative risk of the initial aerosol
produced versus resuspension. He stated that the highest concentration of localized DU fall-out occurred
at the time of penetration and that the DU settles close to the vehicle. He went on to discuss his work in
the Balkans with the UN to study the environmental effects of DU. He stated that the conclusion of all
three Balkan missions was that the primary pathway of concern for the local population was via
groundwater. He noted that many rounds fired in the Balkans were lodged beneath the ground. He stated
further research was needed in this area to consider possible effects 10, 100, etc., years from now, taking
into consideration the prewar levels of uranium found within the soil.

Dr. Haley asked if the DU amounts deposited in the Balkans would significantly increase the exposures.
LTC Melanson stated that modeling was being conducted at three test ranges in Maryland, Arizona, and
Indiana. Results at these sites had found little widespread migration and uptake of uranium into the soil.
The challenge was comparing the geology of these test ranges with Bosnia, Kosovo and Iraq. He stated
that the National Atomic Energy Agency was conducting sampling in areas of Kuwait where DU was
fired, and water sampling was being conducted near attack locations in the Balkans. Tests had found only
one case of detectable levels of DU in the groundwater, and it was below the World Health
Organization’s limits for uranium in drinking water. He stated that, quantitatively, he didn’t think DU
was a big problem, but that there were questions remaining as to how best to conduct environmental
monitoring.

Chairman Binns thanked LTC Melanson and Ms. Parkhurst.

The meeting adjourned for a break at 9:53 a.m.

The meeting reconvened at 10:10 a.m.

Research on Health Effects of DU in Relation to Gulf War Veterans’ Illnesses

Lea Steele, PhD
Scientific Director, Research Advisory Committee on Gulf War Veterans’ Illnesses

Dr. Steele presented an overview of research findings and remaining unanswered questions pertaining to
DU’s relationship to Gulf War veterans’ multisymptom illnesses. (See Appendix — Presentation 9.)

Dr. Steele noted that the Capstone Report provided exposure measures, which had been lacking, for
individuals inside tanks hit by DU munitions.
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Behavioral Changes and Brain Lipid Oxidation Following Uranium Exposure
Wayne Briner, PhD
Professor, University of Nebraska at Kearney

Dr. Briner presented his research findings pertaining to DU’s behavioral effects on adult and developing
mice, along with his findings pertaining to brain lipid oxidation levels in adult rats following exposure to
uranium. (See Appendix — Presentation 10.)

Dr. Meggs asked why Dr. Briner had used uranium acetate, and how it compared to the DU used in the
battlefield. Dr. Briner stated that DU oxide was used primarily for tank shells. He stated that they used
uranium acetate because it is easily available and soluble in water.

Dr. Golomb asked if other studies had shown that DU could cross the blood-brain barrier. Dr. Briner
indicated that there were other studies supporting this.

Chairman Binns asked whether the amount of uranium to which the mice were exposed was relatively
large or small. Dr. Briner stated that, in order to do comparisons, aerosol modeling was needed to
determine human exposure over a period of time.

Dr. Haley asked if these findings resembled those for lead and other heavy metals. Dr. Briner stated other
heavy metals were oxidizers, e.g., aluminum, iron, copper, zinc, etc. He stated that he was the first to
look at lipid oxidation in this manner.

Chairman Binns thanked Dr. Briner.
Neurological Effects of Acute Uranium Exposure

David Barber, PhD
Assistant Professor, University of Florida

Dr. Steele introduced Dr. Barber.

Dr Barber presented his group’s findings regarding the neurological effects of acute uranium exposure.
(See Appendix — Presentation 11.) He stated that they believed that uranyl acetate was representative of
the same transport mechanisms as other uranium exposures, because once dissolved in the blood, it was in
the form of a uranyl ion, usually uranyl carbonate.

Mr. Graves asked what was known about the long-term effects of uranium in the human body. He noted
that Dr. Briner had indicated the pulmonary half-life of uranium was four years. He asked what was
known about neurological damage, and whether this damage was permanent or if there was a natural
recovery as time passed. Dr. Barber stated that it depended on the plasma concentration and the amount
that had gotten into the brain. He stated that large quantities of uranium wouldn’t cross over into the
brain unless there was a spike in plasma levels. He stated that at some point, a steady state would be
achieved, i.e., the amount of uranium going in and out of the brain was balanced. He stated that this
steady state level of uranium depended on the level of exposure and where it binds. He wasn’t sure if
their current studies would directly address this question, because questions about long-term effects
couldn’t be answered in thirty days after a single exposure. He stated that they were doing a six-month
study, but it involved continuous exposure. He stated, though, that studies could be done to address Mr.
Graves’ question.
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Mr. Graves asked if Dr. Barber planned on looking at the myelin sheath and whether uranium was present
in this region. Dr. Barber stated that they could look at the ultrastructure of the myelin sheath to see if
there was disruption. He noted that, as uranium is very dense, it might be possible to see if uranium was
deposited in the sheath. Mr. Graves asked whether the damage would be permanent if the uranium made
its way into the myelin sheath. Dr. Barber stated that it was clear that their administration of uranium
caused an adverse neurological effect, but it wasn’t clear how long this effect would last or why it
happens. He stated that it didn’t appear to be structural, at least at the gross level. He stated that closer
study was needed and possible, but would be difficult with low-level functional insults.

Dr. Steele asked Dr. Barber to draw parallels between his findings and what was known about other
metals. Dr. Barber stated that uranium was very similar in its distribution to other divalent metals, e.g.,
lead, manganese, calcium, etc. He stated divalent metals tend to go to the same locations in the body,
through similar carrier mechanisms. He stated that there were probably specific uptake mechanisms that
are similar, e.g., uranium binds to transferrin to cross the blood-brain barrier.

Dr. Golomb stated that there was one study which found that aluminum lead to leakiness of the blood-
brain barrier. She stated that, even though they hadn’t seen stress-enhanced entry of DU, it would be
interesting to know if DU enhanced the potential entry of other substances. She noted that this possibility
had been studied for other substances using virulent/non-virulent viruses. Dr. Barber stated this was an
interesting idea and the study was possible, but noted that, with uranium, it would be hard to tease out the
confounding effects of uremia.

Mr. Robinson asked if Dr. Barber found the different exposure classifications (Level I-III) helpful in
doing his research. Dr. Barber stated that the single-exposure, 30-day, experiment could be considered a
lower limit, while the six-month continual exposure experiment would be an upper limit. He stated that,
at the end of their current study, they hoped to have data on plasma and kidney concentrations, and how
these concentrations relate to brain concentrations and effects. He hoped that these data could then be
used to develop a model that helps assess risk for various levels of exposure.

Chairman Binns thanked Dr. Barber, and opened the floor to discussion about the previous two
presentations.

Mr. Graves commented that there was a population of soldiers who were exposed to a cocktail of toxins
while driving through areas littered with burning vehicles, which had been shot with DU munitions, in
Iraq. Dr. Barber stated that combinations/mixtures were a challenge for toxicologists and that it was
difficult to test beyond a binary mixture. He stated it was virtually impossible to test this specific
combination, but tests could be done to determine if it was a possibility that the combination could cause
problems.

Mr. Robinson noted that blood was drawn before soldiers deployed in the first Gulf War, which hadn’t
been screened yet. He also noted the Committee’s discussion about establishing a Gulf War veteran brain
tissue bank. He asked if these brain tissues and blood samples would help in Dr. Barber’s study, despite
being fourteen years after the exposure. Dr. Barber stated that the analyses could be done to determine if
uranium levels were still elevated. If they were, they could try to correlate the results to the type of brain
levels seen in his group’s research studies. However, without knowledge of the soldier’s specific
exposures, he stated it would be difficult to interpret negative results.

Dr. Steele asked if there were scenarios with other metals, in which the substance had been present but
dissipated, leaving permanent damage. Dr. Barber cited methyl mercury, in which neuronal loss and
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gliosis led to permanent damage/deficit. He stated that they hadn’t seen this yet with a single dose of
uranium, but acknowledged the possibility of this paradigm.

Dr. Golomb noted that, in light of the information about lipid oxidation and possible oxidative injury,
there could be a neurodegenerative process occurring. Dr. Barber agreed, and hoped that in their six-
month study, they could address this issue directly. He stated that they had looked at glutathione levels,
and didn’t see any differences in totals or in ratios of oxidized to reduced, an indirect marker of lipid
peroxidation. Dr. Barber stated that the uranium might be in a depot that is exchanged very slowly, but it
is unclear what it is bound to. He stated that they planned to do uranium affinity studies to determine this.

Dr. Steele noted that solubility played a major role in DU’s effect on renal toxicity and how uranium is
transported to target organs. She asked if one of the speakers could elaborate on how the different
uranium forms become soluble in the blood. Mr. David Alberth, a senior health physicist with
USACHPPM, stated that modeling of uranium solubility in the lung was done in the Capstone study, and
that Lovelace Respiratory Institute had conducted simulated lung fluid studies for DoD. Going back to
basic toxicology, the amount that enters the blood stream is most important. If the substance is highly
insoluble, it would take longer to get into the blood stream than less soluble substances. Highly insoluble
substances that were ingested were pretty much gone from the system within 24-72 hours. He indicated
that the National Council on Radiation Protection Measurements was working on a wound/injection
model for the introduction of uranium into the body, and a report on this was undergoing peer review.

Dr. Steele asked if the uranium inhaled in the tank scenarios was moderately soluble. Ms. Parkhurst
provided a brief overview of dose calculations and solubility. She stated that, under the ICRP-66 model,
the uranium was considered a Type M, i.e., very soluble at first with a slow decline. However, using the
ICRP-30 model, the uranium was considered a Class Y, i.e., taking years to dissolve.

Mr. Robinson asked about the maximum/minimum particulate size that is respirable and could be retained
in the lung. Ms. Parkhurst said that particles less than 5 microns were able to reach the alveoli. She
stated that 10 microns had been the conventionally accepted number, but that this was larger than most
particles that would get into the lung. Mr. Alberth stated that the Capstone researchers had looked at
particles that were less than 1micron, 1-5 microns, 5-10 microns, and 10-100 microns. He said that they
were concerned about the respiratory aspects, and how this affected the physiological model of where
different particle sizes reached. Ms. Parkhurst stated they had found that the smallest particles were the
least soluble, where typically they were expected to be the most soluble, and that it seemed to depend on
what oxide formulation it was.

Ms. Denise Nichols asked if the Capstone researchers had examined eye and oral cavity exposure to
depleted uranium and resulting effects. Mr. Alberth stated that there were tear duct models. Dr. Haley
noted that there were two different issues: (1) the amount of uptake into the blood system through the eye;
and (2) the effects of uptake on the eye and oral cavity. Mr. Alberth stated that the ICRP model had
distinguished target organs, predominantly the kidney and bone. He said that there was a lesser dose
contribution in other areas. Dr. Steele asked if there were any direct effects or long-term effects on the
eyes and oral cavity. Mr. Alberth stated that he would have to defer to a radiobiologist to look at the
sensitivity of the cells. LTC Melanson stated that, from a radiation perspective, there were a lot of good
data on radiation-induced cataracts. He stated that he wasn’t aware of any research looking at the
ophthalmologic effects of DU.

Dr. Haley asked if there was any research on the ophthalmologic effects of other heavy metals, e.g., lead.
Dr. Briner noted that one had to reach the level for lead encephalopathy before seeing changes in the
auditory pathway of the central nervous system. He questioned whether DU would remain in contact
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with the eye long enough to have a direct effect, because, for example, it could be washed away by tears.
He stated that he would be more concerned about systemic effects.

Chairman Binns thanked the morning speakers.

The meeting adjourned for lunch at 12:05 p.m.

The meeting reconvened at 1:10 p.m.

Gulf War Illnesses and Vaccines: Overview of Epidemiological Findings and Remaining Issues

Lea Steele, PhD
Scientific Director, Research Advisory Committee on Gulf War Veterans’ Illnesses

Dr. Steele presented an overview of the epidemiological findings and previous Committee discussions
pertaining to GWI and vaccines, along with remaining issues for the Committee to review in this area.
(See Appendix — Presentation 12.) While discussing the remaining issues pertaining to squalene
antibodies and ill Gulf War veterans, Dr. Steele noted that Drs. Asa and Garry had been invited to present
their findings at this meeting. She stated that, unfortunately, they were not able to attend.

Dr. Melling commented that one of the epidemiological difficulties was that the incidence of GWI was
pretty much the same among U.S. and U.K. troops, while there were differences among the vaccines these
troops received. He noted that some U.S. troops received the anthrax vaccine, while virtually all U.K.
troops received the anthrax vaccine. He noted, however, that the British vaccine was different than the
vaccine administered to the U.S. troops. He stated that the only commonality, that he could see, was that
both vaccines contained protective antigen (PA). He stated that studies were about to begin with purified
PA vaccines that would help to address this concern. He noted discussion had occurred about studies that
will compare Anthrax Vaccine Adsorbed (AVA) and PA vaccines, and this should be kept in mind. With
respect to squalene, he stated that he knew and would swear, as he was responsible for making the U.K.
anthrax vaccine, that no squalene was deliberately put into the U.K. vaccine. He acknowledged that this
did not rule out the possibility of some squalene contaminant.

Ms. Dykeman stated that it should be considered that, once they were deployed to theater, supplies of
vaccine were being received from different, sometimes foreign, suppliers.

20 Studies to Evaluate Adverse Events After Anthrax Immunization
COL John D. Grabenstein, RPh, PhD
Deputy Director, Military Vaccine Agency, U.S. Army Surgeon General’s Office
Scientific Director, Biodefense Vaccination Program, Department of Defense

COL Grabenstein gave an overview of research on adverse reactions to anthrax immunization. (See
Appendix — Presentation 13.)

Dr. Melling referenced the PA content in the AVA vaccine debate. He stated that he had not seen
published data on it, and asked COL Grabenstein if he might have any information to shed light on this
issue. COL Grabenstein stated that in January, 2002, the U.S Food and Drug Adminstration (FDA)
approved renovations to the vaccine production facility at Lansing, MI. During the process validation,
tighter limits on variability between each lot were set, resulting in tighter control. Dr. Steele stated that
the GAO report indicated that the change in filters occurred in 1990. COL Grabenstein stated that this
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was a separate issue. Dr. Steele asked if there were data as to whether the filter change had caused a
change in the mean PA levels. COL Grabenstein stated that he didn’t know if these data were kept with
the early lots. He stated that the potency test/biological survival index for the vaccine had stayed
consistent from 1991-1998.

Dr. Golomb stated that a higher dose of PA wouldn’t necessarily be expected to inhibit the potency. She
indicated that the GAO report had suggested that there was a 5-100x increase in PA in the vaccine
following the 1990 filter change. While lethal factor and edema factor weren’t tested for in the U.S.
vaccine, these factors were believed to be present in the vaccine in unknown amounts. She stated that
there was no way to know whether these were comparably affected, and that there was a presumption that
the previous ceramic-based filters caught a lot of anthrax toxin proteins. COL Grabenstein stated that his
group was not convinced that the PA assay, which showed an astronomical elevation, was a valid assay.
Dr. Melling clarified that GAO had not conducted analytical studies on this matter. He stated that this
report quoted unpublished studies conducted by the Army at Fort Detrick.

Dr. Haley stated that the adverse events studied with respect to the anthrax program were not necessarily
the outcomes of concern before the Committee. He stated that the Committee was concerned with subtle
changes in cognitive function, sensory problems, and other symptoms compatible with GWI. He stated
that the outcomes reported were generally self-reported neurological disease, self-reported cardiac
disease, hospitalization, etc., which don’t correlate with GWI. He stated that he wasn’t aware of the CDC
clinical trial, and was interested in what outcomes would be measured. COL Grabenstein stated that the
SF-36 was one of the instruments being used in the CDC trial. Dr. Haley stated that this was good, and
may help resolve unanswered questions. COL Grabenstein also said that there would be comparative
immunogenicity studies/antibody studies of the AVA and PA anthrax vaccines.

Dr. Golomb stated that 1/5 of all drugs released to the open market by the FDA are ultimately withdrawn
or have major blackbox warnings. Half of reported adverse incidents occur more than 7 years after
release to the open market, and adverse effects that lead to these withdrawals normally weren’t identified
in randomized clinical trials. She said that healthier subjects were typically enrolled in the anthrax
vaccine studies, but that one published report had suggested that individuals on medications or having
comorbidities have greatly elevated rates of acute adverse effects. She stated that the researchers should
actively recruit a population that might be adversely affected to show a complete picture of the vaccine’s
effect. COL Grabenstein agreed.

Dr. Steele noted that the Sulsky study had found that between individuals who received anthrax vaccine
and those who had not, fewer people were seen for disability evaluations among those who received the
vaccine. But, when results were stratified by the number of vaccines received, the people who received 1
or 2 doses of vaccine had a significantly higher rate of disability evaluations than those who did not
receive AVA. She asked COL Grabenstein for his thoughts on this finding. COL Grabenstein stated that
vaccination follows along with selection for overseas travel. He suggested that there was a greater
scrutiny of health in individuals deployed overseas. He also noted that there were incubating diseases that
weren’t clinically apparent at the start of the vaccination series. He stated that the dropout rate between
doses of the randomized clinical trial was 1%, and none were attributed to the vaccine, rather, they were
attributed to social factors. Dr. Steele asked about the idea that individuals with 1 or 2 anthrax shots may
have sought disability evaluations at a higher rate because they had adverse reactions to the vaccine, and
so had stopped receiving the doses early in the vaccination program. COL Grabenstein stated that these
must not be hospitalization diagnoses, and that he wasn’t persuaded.

Mr. Smithson referred to COL Grabenstein’s comment that the systemic effects of the anthrax vaccine
were similar to other vaccines with adverse reactions affecting 5-35 percent of recipients. (See Slide 8.)
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He asked if COL Grabenstein had data to indicate whether these symptoms were considered chronic or
not. COL Grabenstein stated that, in this particular case, he was referring to acute effects. From other
studies, e.g. Hoptof, these were mostly (99%) short-lived events for the affected individuals. Mr.
Smithson asked what education or encouragement to report adverse reactions was being provided to
troops at the time of vaccination, in order to avoid the under-reporting errors associated with a passive
reporting system. COL Grabenstein replied that there were special tri-fold brochures for anthrax and
smallpox vaccines with phone number and website information. He stated that they were trying to get the
CDC to do a survey of civilian versus military physicians to determine the level of awareness in these
sectors. He was confident that the military physicians would fare well in this survey.

Mr. Robinson asked if any of the studies separated out severe neurological problems. COL Grabenstein
stated that the data weren’t collected in a format that would support such analysis. He stated that the
unusual cases were compiled though the Vaccine Adverse Event Reporting System (VAERS). Mr.
Robinson asked if the 1% with serious problems fell under the category of “acute” or whether they were
disbursed amongst “fever”, “sore arm”, and “rash.” COL Grabenstein stated that any vaccine could cause
side effects. He stated that these reactions could be submitted to VAERS, but that they didn’t track down
“sore arm” and “redness” reports. He stated that this table was a summary of survey data, and didn’t tell

the whole story.

Mr. Robinson noted that the Committee was interested in the vaccine used on the first Gulf War veterans.
He noted that the Institute of Medicine (IOM) was referring to the post-Gulf War (1998-present) vaccine
when it held the vaccine to be safe and effective. COL Grabenstein agreed, and acknowledged the lack of
records for the first Gulf War. He stated this makes it difficult to determine correlations between
outcomes and exposures. He stated that an interesting issue would be determining the difference(s)
between 1991 and 2001-2005 scenarios.

Mr. Robinson asked whether VAERS was still active following the IOM and FDA findings that the
anthrax vaccine was safe and effective. COL Grabenstein stated that the VAERS remained in full

operation.

Dr. Golomb and COL Grabenstein discussed the statistical findings regarding disability and the anthrax
vaccine.

The meeting adjourned for a break at 2:41 p.m.

The meeting reconvened at 2:58 p.m.
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Studies on the Health Effects of Multiple Vaccines: Completed and Ongoing
COL Phillip R. Pittman, MD, MPH
Chief, Division of Medicine, USAMRIID

COL Pittman gave an overview of research conducted regarding the health effects of multiple vaccines.
(See Appendix — Presentation 14.)

Dr. Melling noted that the Fort Detrick alumni group in the squalene study (Part III) had received their
shots over a long period of time. (See Slide 31.) This was different from the high concentration of
immunizations given before the first Gulf War. He stated that this study addressed multiple vaccinations,
but not multiple vaccinations within a very short period of time. This study was not conducted with GWI
in mind, but cast a broad net to analyze a wide range of people. He stated that they could sort the data
based upon immunization time intervals.

Dr. Golomb asked if the older alumni in this study, who received the anthrax vaccine before the
production changes in 1990, might be distinguished more from those who received the more recent
vaccine. She noted that there might have been differences in amount of antigen present in the vaccine,
and manufacturing problems might have been more prevalent after the 1990 time period. COL Pittman
noted that these differences had been reported. Dr. Golomb commented that the alumni, being a social
group, might reflect a healthier subset of individuals who were able to travel and participate in these
events. She stated that those with more significant problems might not have been part of this screening
pool. She also noted that these were individuals who received an extremely large number of vaccines.
She stated that the individuals who might have been vulnerable to problems received fewer
immunizations. COL Pittman agreed that many individuals who had reactions found other jobs that
didn’t require further immunizations.

Dr. Golomb noted that the study had started with 100 more controls than cases, and was curious if this
increased the statistical power of the findings and the reason behind doing this, e.g., to match age closer.
Mr. Paul Gibbs, statistician on this project, stated that the analysis was stratified to balance these concerns
and make the groups more comparable.

Dr. Nass noted that a large proportion of individuals who weren’t treated for tularemia would develop
chronic symptoms. She asked if antibiotic treatment timing had been considered for the findings relating
to these individuals. COL Pittman stated that every individual who contracted tularemia was treated. Dr.
Nass stated that she had a Fort Detrick publication that reported that these individuals had the disease for
at least a month before receiving treatment. COL Pittman stated that she must have misread the report.
Dr. Nass asked whether treatment timelines for those with Q fever had been considered. Dr. Haley stated
that he was aware of the studies to which Dr. Nass’ was referring, as his group had submitted a proposal a
few years ago to replicate them using more modern immunological techniques. He stated that the
individuals were treated once symptoms presented.

Dr. Nass noted that COL Pittman had stated that the Fort Detrick alumni squalene study hadn’t been
conducted with GWI in mind. She noted that the Whitecoat study volunteers, however, had been given a
questionnaire that asked about several symptoms relating to GWI. COL Pittman stated the Whitecoat
study had been conducted twenty years before the Gulf War, and there was no relationship between the
studies. He stated that that there were several symptoms investigated, but they were not limited to GWI
type symptoms.

Dr. Haley noted that earlier studies, e.g., Peeler, were flawed with the potential for the healthy worker
effect. He stated that these studies were so flawed and uninterpretable that they detract from the
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argument, unless heavy caveats are provided. He noted that more definitive evidence and better analyses,
hopefully, would be coming from future studies, e.g. the CDC clinical trial. Dr. Golomb noted that,
despite the caveats, the last study by COL Pittman’s group was well done.

Mr. Robinson asked if the DoD vaccination records for the current conflict were better than for the first
Gulf War, providing information about the exact date and schedule at which immunizations were given.
He asked if COL Pittman would be examining multiple vaccinations given in a short period of time. He
stated that some military personnel refer to these as “gang vaccinations.” COL Pittman stated that the
data hadn’t been previously analyzed this way, but they would consider doing it.

Vaccinations and Illness in Persian Gulf War Veterans
Beatrice A. Golomb, MD, PhD
Assistant Professor, University of California at San Diego

Dr. Golomb discussed various issues involving vaccines, with an emphasis on the anthrax vaccine,
including their efficacy, safety, manufacturing, chronic effects, administration of multiple vaccines,
adjuvants and cytokines in relation to immune modulation, and the controversies surrounding all of these
issues.

Upon conclusion of her talk, Dr. Melling commented that, in his opinion, the issue wasn’t that the vaccine
was ineffective. Because Phase 3 studies cannot be done, he stated that a number couldn’t be placed on
its efficacy. He stated this was a problem. Dr. Golomb agreed that this was a fair statement.

Dr. Meggs asked about the symptoms evidenced in the various animal models and whether they were
representative of human symptoms. Dr. Golomb stated that while there may be similarities between the
disease manifestations of various species, the real issue was whether there were similar reactions to
vaccine. She indicated that there was evidence that suggested that human responses do differ from those
of test animals. She noted that a single inoculation was enough for most animals, but that was not the
case for humans. Dr. Nass stated that rhesus monkeys, which weigh 10 pounds, were given a human dose
of anthrax vaccine. Dr. Golomb noted that many of the studies with rhesus monkeys had no control
animals, so it is unknown whether the rate of survival is higher in vaccinated animals. She did reference
one published controlled vaccine study. She stated that they found nine out of ten anthrax-vaccinated
monkeys survived, but that nine out of ten control monkeys survived, too. COL Grabenstein noted that
this involved post-exposure prophylaxis versus pre-exposure protection, and that the controls were not
part of the 65 vaccinated monkeys. Dr. Golomb stated that her point was related to study design, and that
unless there was a control group for the study, it was not clear what inferences to draw. She stated that
she wasn’t saying that the anthrax vaccine didn’t confer protection, but that the quality of the published
evidence was weak. Dr. Nass stated that there was an unpublished study in which vaccinated monkeys
became sick after exposure to anthrax, but eventually survived.

Mr. Robinson asked when the RAND report on vaccines, which Dr. Golomb had authored, would be
released. Dr. Golomb stated that she didn’t have an exact date, but believed it would be soon. She stated
that there had been scheduling issues for both RAND and her. She stated, however, that she didn’t
believe there was malintent by either party in the delay of the report’s release.

Dr. Haley asked what Dr. Golomb would recommend be done next with respect to anthrax research. He
stated that the troops needed to be protected from an anthrax attack, and hoped that the right studies had
been performed to do this. Dr. Golomb stated that a large-scale, randomized trial, which used health
outcomes relevant to Gulf War veterans, was needed. She noted that care was needed to not exclude the
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subgroups that potentially would be the most susceptible to the vaccine’s effects. She also noted that
even if the current anthrax vaccine was found to be safe, this wouldn’t necessarily have implications for
the relationship of anthrax vaccine and health problems in Gulf War veterans. However, if there are
problems, such as with production methods, she stated it would be reasonable to infer a relationship
between anthrax vaccine and illness in Gulf War veterans.

General discussion occurred about the recent litigation involving DoD’s anthrax vaccination program.

Chairman Binns asked Dr. Golomb if there was anything more or different that should be done, in light of
the CDC’s clinical anthrax trial. COL Grabenstein stated that the CDC’s study was a placebo control,
randomized, multi-center, double-blind trial. He said that they were looking at a stable population, with
no healthy warrior effect, over a long period of time (25 years/person). He stated that there were
approximately 1600 participants, with 1/6 receiving a placebo and the other 5/6 receiving various dosing
regimens. Mr. Robinson asked if there were any concurrent studies at Walter Reed in which military
subjects were vaccinated and then had blood drawn immediately afterward. COL Grabenstein replied that
Walter Reed was one of the five sites that enrolled civilians, but not military personnel. He stated that
Walter Reed hospital may draw blood for clinical use in military patients who received the anthrax
vaccine, but there were no studies to draw blood for banking.

Chairman Binns thanked Dr. Golomb, and opened the floor to discussion.

Dr. Steele asked COL Grabenstein if there had been any discussion about or actual studies of squalene
antibodies in ill Gulf War veterans. COL Grabenstein stated that he thought Dr. Alving was planning on
analyzing blood samples of Gulf War veterans, but he didn’t know any specifics about the study.

Mr. Robinson asked COL Grabenstein if he had oversight of or worked for the vaccine injury clinic.
COL Grabenstein stated that there was a Vaccine Health Care Center with four sites. He stated that he
did not have oversight of the Vaccine Health Care Center. He stated that he was at the Army Surgeon
General’s office. Mr. Robinson asked if the Committee could get information from the Vaccine Health
Care Center with respect to: (1) the numbers of personnel seen, (2) what illnesses were being claimed, (3)
disability outcomes, and (4) the number of those compensated for vaccine-related injury. COL
Grabenstein stated there were patient records, and if provided with a list of questions, he believed the
Vaccine Health Care Center would try to provide answers.

Dr. Steele noted that epidemiological studies of Gulf War veterans consistently showed some relationship
between increased illnesses and vaccines. She also noted that the long term follow-up studies of anthrax
and multiple vaccines presented today hadn’t evidenced a similar problem. She asked the group for their
thoughts on how to reconcile these findings. Dr. Melling stated that, at the time of the first Gulf War, the
troops were subject to many “insults.” He asked how epidemiologists had been able to tease out what
vaccine was the problem. Dr. Steele stated that she did not know of any epidemiological studies that had
looked at interactions between other types of exposures and vaccines. = However, researchers had
controlled for multiple exposures and found risk factors that weren’t related to vaccines and risk factors
related to vaccines.

Dr. Haley stated that his review of the epidemiological studies had revealed two types of studies, i.e.,
those that looked at organophosphates and those that didn’t. He stated that those that focused on
organophosphates didn’t show any immunization effects, while those that didn’t showed immunization
effects. The ultimate study would measure all of the risk factors, and then control for the strongest risk
factors. He stated that, in his view, immunization as a risk factor would not stand up. He believed there
were confounding effects with other risks, e.g., going into combat, likelihood of taking pyridostigmine
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bromide, being exposed to pesticides, etc. Dr. Steele stated that there had been subgroup analyses in
some of these studies. In groups stationed in areas with multiple exposures, the odds ratios of people
getting vaccines wouldn’t show up as important because the people getting sick have other exposures that
may look more important. Dr. Haley stated that this might be an issue that needed to be teased out
through the Committee’s literature review. Dr. Steele stated that the Committee staff would be presenting
this type of summary review at a future meeting, but that there weren’t published studies that examined
the issue in this way.

Dr. Golomb stated that there would be measurement error in each variable, and that measurement error
would be associated with outcomes. Dr. Melling stated that the overlap between those who received
vaccines and those who took pyridostigmine bromide must be huge. Dr. Golomb stated that she didn’t
believe that anthrax vaccine was the “smoking gun” with respect to Gulf War illness, but this did not
mean that it couldn’t be contributing to the risk and effects in ill veterans. She noted that the Unwin study
did include organophosphate and vaccine variables, and found effects for both. However, the strongest
risk ratios were with the organophosphate exposures. There were more people exposed to pyridostigmine
bromide, which had a stronger risk ratio. Thus, the attributed risk was likely to be greater for the
organophosphate exposure, meaning more individuals’ illness is likely to be attributable to this exposure.
Dr. Haley stated that this is where the Committee needed to go in the next report, looking at these issues
very carefully.

Dr. Meggs asked, given the number of Gulf War veterans who have become ill, if the anthrax vaccine or
multiple vaccines were the sole cause, wouldn’t more veterans have problems. Dr. Nass stated it might
depend on doses.

Ms. Dyckman stated that the problem is that DoD was the one doing the studies, and nobody trusted its
findings. She noted that when a solider enters the military, he or she is forced to be vaccinated. She
stated that, if an individual has a problem at the Naval Academy with a vaccine, they weren’t
commissioned and so are not seen in the data pool. She said there needed to be another study from a
credible source. She wasn’t opposed to vaccines, but wanted information about potential adverse effects.
She stated that these studies were very political, and was hesitant about trusting CDC involvement in this
research too.

Chairman Binns asked whether there was any reason to think there were causal factor differences, with
respect to GWI, between U.S. troops and U.K. troops. Dr. Haley stated that some brainstorming was
needed with regard to Dr. Hoptof’s data on pre- and post-deployment vaccination. He stated that it
should be examined in more detail. Discussion occurred about the findings of both Dr. Cherry’s and Dr.
Hoptof’s studies.

Dr. Melling noted that it was important to look at the differences in the vaccinations received by the U.S.
and U.K. troops. He stated that virtually all U.K. forces received one or two anthrax vaccines, while no
more than 1/3 of the U.S. troops did. He stated many U.K. forces received plague vaccine, but didn’t
believe that U.S. troops had received this vaccine. He noted that the situation was reverse for the
botulinum vaccine. He stated that, considering this, the vaccine link looked weak. He noted that both
U.S. and UK. troops were taking pyridostigmine bromide, spraying tents with organophosphate
pesticides, and present when chemical alarms were sounding. Dr. Steele noted that there were ill
individuals who hadn’t been exposed to these other factors. Ms. Dyckman stated that the U.S. and U.K.
medical forces worked together and exchanged patients. She stated that some vaccines were “brought
in”, while others were bought on the open market.
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Dr. Golomb commented that she thought the strongest causal evidence for the most ill veterans related to
chemical exposures and cholinesterase inhibitors. She stated that this was not necessarily exclusive
though, and individuals may be ill for different reasons. She stated that it was important, with the current
anthrax vaccine, to determine the long-term safety profile of the vaccine.

Chairman Binns asked for the veterans’ thoughts on the issue of vaccines. Mr. Robinson said that the
issue wouldn’t be on the table if there hadn’t been stonewalling in admitting that there was a problem. He
stated that it was also an issue for those individuals who were injured and had been left without
recognition or compensation. If veterans had been advised of the adverse effects, and were taken care of
when these effects occurred, there wouldn’t be a need for this discussion. He stated that veterans
recognize that there are many emerging threats, and that there is a need for the best protection available.
He said that he didn’t work with individuals who were anti-vaccine, but that they were anti-bad-vaccine.
It hurts the discussion when even the most small and minute effects won’t be acknowledged. Even after
the IOM report, new generation vaccine research would proceed. He stated that this might solve the
problem, but it didn’t answer the questions about 1990-1991 Gulf War veterans. It was important that
the problems from the first Gulf War not be repeated with a new generation of soldiers.

Mr. Robinson stated that the U.S. Department of Health and Human Services (HHS) had asked for
authorization to start using the vaccine due to an unknown, unspecified threat. It was not just a
protection issue, but was also a political issue, and that there was a move to subvert the federal court
action. He asked for open honesty from the government. He asked COL Grabenstein if he knew what the
potential threat was that prompted the HHS actions. He asked what had changed, in terms of threat, from
the time DoD was able to give the anthrax vaccine mandatorily and now. COL Grabenstein stated that
the threat relates to the fact that anthrax is deadly and it doesn’t require an elaborate delivery system. He
stated that it was an emergency because there were adversaries out there who could use weapons against
us. He indicated that there was no need for an FDA emergency use authorization to enable this
vaccination program until the federal court’s ruling. Therefore, there were troops vulnerable to enemy
weapons now. Mr. Robinson asked if the emergency use authorization was going to be localized to a
region and threat-specific area, or offered to the entire armed forces. COL Grabenstein stated that it
would focus principally on Central Command and Korea.

Mr. Smithson stated that there was a major distrust factor when it came to the anthrax vaccine. He stated
that this was a reality that must be addressed. He stated that there were, among the Gulf War community,
different camps that were convinced that one particular exposure caused their problems. He stated that
the research needed to explore all areas, but needed to focus on multiple exposures. He stated that he
didn’t believe one particular thing caused the reported problems. He stated that good research was
needed, but always keeping in mind people’s perception of this research.

Public Comment — Day 2

Chairman Binns opened the floor to public comment.

Ms. Val-Hammack spoke to the Committee. She stated that communication and information were
stumbling blocks. She said that the Persian Gulf War Registry, the Gulf War Health Review, and
physician continuing education about Gulf War concerns had disappeared. She had visited VA medical
centers that have no information for Gulf War veterans in their lobby, and has approached patient
advocates in VA facilities who didn’t know about Persian Gulf surveys. She stated that the veterans were
not being advised of the changes and whom to contact for help. She expressed her shock at the low
numbers of veterans being seen at the War-Related Illness and Injury Study Centers (WRIISCs). She
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stated that the veterans were not sure that the Committee had access to reasonable evidence, specifically
the survey data and clinical practice guidelines follow-up. She said that the Gulf War Veterans
Information System (GWVIS) report provided only an executive summary, not a breakdown of the data.
She suggested that the Committee’s charter should be modified so that it could review treatment
protocols. Veterans see VA’s Office of Research and Development (ORD) as a stumbling block for the
Committee, and it didn’t appear that ORD had responded to the Committee’s 2004 report findings and
recommendations. She stated that the announced additional research funds appeared to be an illusion.
Chairman Binns stated that this issue would be addressed the following morning.

Ms. Dykman spoke to the Committee. She stated that health data were collected at the fleet hospital to
which she was assigned. She stated professionals staffed this pre-positioned hospital, some of whom
planned to conduct studies from this data. She stated that inquires needed to be made to find out what
happened to these records.

Dr. Nass thanked Drs. Golomb and Steele for their superb compilation of information regarding the issues
pertaining to vaccines. She stated that she had six points that she wanted to make:

(1) The Cochrane Review had changed. Tom Jefferson, who was the main author on the first study,
had stated there was no evidence for the anthrax vaccine’s efficacy.

(2) There were studies in 1967 and 1968 conducted at Fort Detrick, regarding protective antigen’s
intrinsic toxicity that had not been followed-up in the public literature. She stated that she
believed that protective antigen had intrinsic toxicity, but that the information currently available
was only suggestive and more meaningful toxicity research was needed. Dr. Melling asked if Dr.
Nass could provide him with these references, and she indicated she would.

(3) The IOM report used a different method for drawing their conclusions, but didn’t identify what
method they did use, specifically, what weight was given to what studies.

(4) CDC had received millions of dollars from DoD to conduct their anthrax studies. She noted that
an initial Morbidity and Mortality Weekly Report (MMWR) article had cited two earlier (mid-
1990s) CDC studies showing that anthrax vaccine was unrelated to Gulf War illnesses, but that
neither of the studies cited had the ability to make that determination. She stated her belief that
CDC was somewhat suspect. She was looking forward to reading the CDC’s clinical anthrax
vaccine trial findings, but was cautious about them.

(5) There had been a couple hundred submissions to the FDA anthrax vaccine docket. She
recommended that the Committee request access to these submissions to get a feel for what other
people were saying about the anthrax vaccine.

(6) There was a need for independent researchers to conduct the studies in this area. She stated her
belief that it was impossible to get an independent, prospective study through DoD. She stated
that the next best thing would be a retrospective study of veterans who have/have not received the
anthrax vaccine.

Ms. Nichols spoke to the Committee. She said that there were veterans who were afraid to come before
the Committee, and that they needed to have more than five minutes to address the Committee. She
stated that there was a need to facilitate information exchange between the Committee and the veterans.
She stated that the VA and DoD needed to help find the doctors who had information. She asked for an
executive summary of the Committee’s meetings. She had spoken with several Congressmen who
weren’t aware of the Committee and its report. She asked that the GWVIS report show what ratings were
being assigned to Gulf War veterans with undiagnosed illnesses. Mr. Smithson stated that the report
delineates those as “10% or more” and “0%.” Ms. Nichols stated that was a wide range, and should be
broken down further. She stated that the studies needed to be open recruitment, and more effort was
needed to bring in Gulf War veterans for these studies. She expressed her appreciation for what the
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Committee was doing, and thanked the Committee for allowing some participation from the audience in
this meeting. She addressed the DoD officials in the room, and stated that veterans were not the enemy.
She stated that it was time for atonement and to move things along, considering the new conflict.

Chairman Binns thanked the meeting’s participants for being there. He thanked COL Grabenstein and
COL Pittman for presenting, and noted that they were there on “active duty.” He thanked the veterans
and members of the public who had traveled to contribute to the day’s conversation.

The meeting adjourned for the day at 5:35 p.m.

The meeting reconvened Friday, April 8, 2005, at 8:35 a.m.

Report to Research Advisory Committee on Gulf War Veterans Illnesses — April 2005
Brian G. Schuster, MD, FACP

Director, Clinical Science Research and Development Service
U.S. Department of Veterans Affairs

Chairman Binns introduced Dr. Schuster.

Dr. Schuster gave an overview of activities and progress in VA’s Gulf War Illnesses research program
since the last Committee meeting. (See Appendix — Presentation 15.)

Dr. Meggs asked whether a Committee representative could be present at the April 20, 2005, treatment
center meeting. Dr. Schuster stated that Dr. Steele would be attending the meeting. He said that it would
also be a good idea to get together more frequently to discuss and identify other high priority issues, and
develop more specific research funding announcements (RFA).

Mr. Graves inquired about Dr. Schuster’s comment concerning lung cancer and oil well fires. Dr.
Schuster stated that there might be an association between exposure to the smoke of the fires and lung
cancer. As such, he stated that lung cancer research could become part of research efforts related to toxic
exposures, and then would fall under deployment health research.

Dr. Steele asked Dr. Schuster about VA’s ability to create focused RFAs. She stated that this seemed to
be a common sense approach, but had understood this was difficult to do at VA. Dr. Schuster stated that
deployment health research had tried to take this approach, i.e., identify key questions for Gulf War I
illnesses, and then try to focus on these issues. He stated that the approach that had been taken was more
like a “shotgun” approach, which diluted the program. Dr. Steele stated that the Committee had
understood that the funding announcements had to be kept broad, and was pleased to hear that more
specific and focused RFAs were possible. Chairman Binns stated that he was delighted to hear this too.
He noted that the Committee’s 2004 report contained over 50 recommendations, and it wasn’t feasible to
fund all of them. He stated it was good to know that the focus could be placed on a few high priority
areas, and making them part of a plan. Dr. Haley stated that he was delighted to hear this news too. He
thought it would be useful to explore extra mural funding coordination with the National Institutes of
Health (NIH), FDA or DoD. In 1998, Congress gave the Secretary of the Department of Veterans Affairs
oversight of the whole investigation into Gulf War-related illnesses. He stated that back in the early
1990s, at the start of the Clinton administration, there was a decision made that NIH and CDC were to
stay out of this area of research. The decision was made that DoD and VA would be the primary agencies
conducting this research. He stated that this hampered involvement by the private and university research
communities. Dr. Schuster noted that research dollars had been in decline for all agencies, including VA.
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He stated that, in the last six to eight months, there was a real willingness for the agencies to work
together to leverage the research monies that were available. Dr. Haley stated that his group had been
working with DoD over the past couple of years, and noted they were increasingly willing to solve these
problems. He stated that VA was working with DoD on current deployment issues, and there was a
precedent for more collaborative work between the two agencies. He thought that, in the past year, there
did appear to be a positive change taking place within DoD and VA, but that NIH needed to be sent the
message that it was okay for them to fund research for Gulf War veterans. Dr. Schuster stated it all
depended on how the research solicitation was developed, and how both agencies’ interests were
addressed. Dr. Meggs commented that there was an NIH policy that if a proposal mentioned “Gulf
War”, it was not considered for NIH funding and applicants were directed to VA. He stated that one of
the Committee’s first recommendations was to open up this issue to a broader range of researchers, and
that this required different agencies’ help. A general discussion occurred about the source of VA research
dollars and how these monies are awarded to researchers, inside and outside the VA.

Discussion turned to the proposed VA treatment center. Dr. Schuster stated that discussions were
underway as to the center’s organization. He stated that he was leaning towards creating a virtual center
of expertise, while others might believe it should be a grounded, physical location. Based upon his
experience, the affected patients were likely to be all over the country, and that creating a geographically-
centered location might be more limiting compared to a virtual center. Dr. Meggs stated that, in
conversations with the Durham VA, he found other researchers who were not sure how to identify these
veterans.

Dr. Schuster discussed the VA’s Vietnam twin registry. Dr. Meggs asked if a non-VA researcher could
apply for NIH money to study twins through this registry. Dr. Schuster stated that it was done. Dr.
Meggs said that, in the case of Gulf War illness, the proposal wouldn’t be considered. Dr. Schuster stated
that most of the non-VA investigators were not using the Vietnam twin registry to study distinctions
between deployed and non-deployed twins. They were studying non-veteran health issues for which a
twin pair would help answer the question.

Dr. Golomb asked for clarification of the proposed mechanism for joint VA/NIH proposals for Gulf War
illnesses. Dr. Schuster stated that there had been several proposals like this, which had been organized in
different ways, e.g., NIH paid for the non-VA patients and non-VA sites and VA paid for the VA patients
and sites in a multi-center trial. He stated that VA money must be spent on VA investigators and VA
sites. Chairman Binns noted that VA did not have a mechanism to routinely fund non-VA investigators,
and that he was pleased to hear about other options to generate outside research in this area.

Chairman Binns asked that the Committee return to its discussion about the proposed treatment center.
He stated that Dr. Steele would be representing the Committee, but asked the individual Committee
members to provide their ideas of what should be brought to the table. Dr. Steele stated that it should be
clarified that this center was not being designed as a clinical treatment center for veterans, but rather a
research center for treatments. She stated that a multi-site center wouldn’t necessarily mean more
veterans would be treated in more locations. Dr. Schuster clarified that his earlier comments had been
directed at the need of having a veteran population available for study.

Chairman Binns asked for the Committee’s thoughts about having a single physical site, with several
researchers located together, versus a multi-site virtual treatment research center, where collaborating
researchers are all over the country.

Dr. Golomb stated her preference for the multi-site, virtual center, because it avoids dominant, restrictive
approaches that might drive the entire group’s work at a single site.
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Dr. Haley stated that there were several tough problems to getting productive outcomes from a treatment
center like this. He stated that the first one was classifying Gulf War veterans, and there was a need to
designate these veterans into homogenous “bins.” He stated that it would be exciting if this was
accomplished. Dr. Schuster stated that the working group needed to look at the state-of-the-art on that
particular issue, identify the questions that should be addressed, and find the means to implement these
ideas into studies. He stated that, in the VA’s cooperative studies program, they implement very large
trials in 20-40 centers that may last several years. He stated that VA had mechanisms and expertise to
plan these studies very carefully. He stated, though, that many of the Gulf War illnesses patients are
probably not in the VA system.

Dr. Meggs provided a counter-argument based upon his experience with MCS. He stated that a localized
facility would help facilitate people through the study process. Dr. Meggs stated that a multi-center trial
was ideal for many situations, e.g., drug studies. Dr. Schuster stated that the job of the center’s working
group would be to decide if an issue was important to study and develop the study plan. He stated that it
was important to have a knowledgeable group that comes together to identify and test hypotheses.

Ms. Knox stated that it was very important to have the center spread across the country so more veterans
would have access. Even though she was a Gulf War veteran, she didn’t utilize the VA medical system
because of the long waits. It was important to capture other veterans who do utilize the VA system for
healthcare. She also stated that it was important to look at where the Gulf War population was located. A
majority of these veterans are in the southern United States, but most of the VA medical centers were in
the northeast United States. She stated that this raised the issue of using non-VA facilities in this type of
research.

Dr. Steele asked Dr. Schuster whether non-VA clinicians could be involved in developing the virtual
center. Dr. Schuster stated that they would be able to be involved so long as no VA appropriated dollars
were paying for their participation.

Mr. Robinson stated that Gulf War veterans are consistently being approached by “snake oil salesmen”
with potential cures. Occasionally, there is someone, not within the VA or DoD, who is treating the
veterans with beneficial results. Dr. Schuster stated that this would be the role of the working group,
investigating the state-of-the-art ideas available and develop them further. Chairman Binns concurred
that the purpose of the center was to institutionalize this approach.

Mr. Graves asked whether it was possible to have Gulf War coordinators at VA medical centers. Mr.
Smithson stated that these coordinators do exist. He noted Ms. Val-Hammack’s comments from the
previous day about the inability of veterans to locate them. He stated that he had faced similar problems
in VAs around the country. He stated that the Committee needed to reenergize the emphasis on these
coordinators, as well as updating the VHI series on Gulf War illnesses.

Chairman Binns noted that the discussion was leaving the research track, but acknowledged that it was an
important issue relating to the practical aspects of VA health care for Gulf War veterans. He stated that
he would allow discussion with Dr. Schuster on this topic, but asked that it be kept brief.

Ms. Nichols stated that signs needed to be place in VA medical centers, directing veterans to the Gulf
War coordinators. She asked Dr. Schuster if the VA’s Vietnam twin registry could also be utilized for
Gulf War veterans. Dr. Schuster stated it could be done, but it would be complicated and would have to
be funded. Ms. Nichols stated that, if a biomarker study was being considered for Gulf War illnesses, a
twin registry might be beneficial in this research. Dr. Schuster stated that the working group would have



RAC-GWVI Meeting Minutes
April 6-8, 2005
Page 42 of 224

to look at the best way to study biomarkers, noting that there were other methods that might be more cost
effective.

Ms. Val-Hammack asked for clarification about the separation of ORD and the Deployment Health
Working Group. Dr. Schuster stated that ORD was tasked with writing up the results of the working
group, and that VA had a seat on this committee. He noted that a temporary VA appointment was in
place, but said that once a new ORD Gulf War coordinator was hired, he or she would be assigned to this
position.

Chairman Binns stated it was good that Dr. Schuster, while focused on research concerns, could hear the
veterans frustrations related to the local medical centers. Dr. Schuster stated that this actually was one of
ORD’s four research areas, i.e., Health Services Research and Development (HSRD). Mr. Robinson
asked who the contact person for HSRD was. Dr. Schuster stated that this was Dr. Shirley Meehan.

Chairman Binns thanked the Committee for its input on the upcoming treatment center meeting. He
stated that individuals scheduled to participate included: Dr Steele, Dr. John Concato, Dr. Roberta White
and Dr. Wayne Jonas. Dr. Steele provided the Committee with background information about Dr. Jonas.

Chairman Binns asked Dr. Schuster about the expected funding of the FY05 RFA. He stated that the
Committee had understood that former Secretary Principi had committed up to $15 million for new
research. He noted that previously-funded studies, some of which were classified as brain and nervous
system research, were really post traumatic stress disorder (PTSD) research. Dr. Schuster noted that not
all of the studies listed in his presentation were focused on PTSD. Chairman Binns acknowledged this,
but stated his wish to see a higher number of non-PTSD studies funded with the new RFA. Dr. Schuster
stated that the $3 million figure was simply a projected amount, based upon past RFA performances. He
said that more funds might be allocated if more study proposals were received. Chairman Binns thanked
Dr. Schuster for the clarification.

Ms. Knox noted an earlier meeting presentation by Dr. Clauw, in which he discussed his group’s
development of an internet-based CBT training program. She stated that this approach might be a way to
reach more veterans. Dr. Schuster stated that there was a VA web-based PTSD treatment, developed in
Canada, which might be applicable to other areas. He stated this form of treatment was evolving, and
agreed it might be beneficial for Gulf War veterans.

Mr. Robinson asked whether the Committee/Committee staff was aware of the specifics of the currently
committed funds ($9 million) for Gulf War studies. Dr. Schuster stated that he had shortened his
presentation due to Secretary Nicholson’s scheduled visit, but would be more than happy to provide more
detailed information about these studies. Dr. Steele asked for clarification of the FY05 and FY06
allocations. Dr. Schuster noted that FY05 funding was for two years. He stated that ORD’s current
commitment was for $9 million. He stated, with the additional studies and the carryover from FYO05,
approximately $15.3 million would be spent in FY06. He stated that more discussion was needed to keep
the focus on the high priority issues, which included Gulf War I concerns.

Dr. Steele asked Dr. Schuster to comment on the research enhancement award program (REAP) funding.
She stated that there was a 2004 REAP announcement, inviting proposals relating to deployment health
and Gulf War veterans’ illnesses. Dr. Schuster stated that, due to decreases in FY05 funding, only five to
six new programs were started this year. He stated that there were REAPs that dealt with environmental
and toxicology issues.
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Chairman Binns inquired as to how quickly high-priority RFAs could be developed and announced. Dr.
Schuster stated a working group needed to be established, which could even write the RFAs themselves
with ORD headquarters approval/oversight. Chairman Binns stated that he was glad to hear this.

Dr. Golomb asked if there might be a mechanism where outside researchers could apply for VA funding
with the condition that, if the funding is granted, they will commit 5/8" of their time to VA. Dr. Schuster
said that this was possible, and had been done.

Chairman Binns opened the floor to audience questions, and asked them to limit their comments to
questions as the Committee was experimenting with audience participation in the discussions.

Mr. Albert Donnay, an audience member, noted that many veterans with undiagnosed illness had left the
VA system because the VA had nothing to offer them in terms of treatment or benefits. He stated that
these veterans needed to be encouraged back into the system. Dr. Schuster stated this is an approach that
the VA would initiate as its research program found more answers. Mr. Donnay stated that guidance or
training for physicians inside and outside the VA on Gulf War research was needed. Dr. Schuster stated
this was part of the purpose of this project, e.g., take things that look like they need to be validated, and
do the research.

Ms. Nichols stated that it had been a while since there had been a VA sponsored Gulf War symposium.
Chairman Binns stated that he believed more was being done now in small meetings. Ms. Nichols stated
it should be considered for the future to invigorate the process at a local level. Chairman Binns stated that
there was a need to have workable options to present at such a meeting. It would be a disservice to
“sound the alarm”, invite the veterans to come into the medical centers, and not have armed the
physicians with diagnostic tools or treatments.

Mr. Robinson agreed that many Gulf War veterans weren’t in the VA system because the physicians
didn’t know how to treat their symptoms. He stated that the veteran service organizations were working
to bring veterans back to the system, providing them with information and support.

Chairman Binns noted that the development of a Gulf War veteran brain bank was a much-discussed
project. He stated that he had come to appreciate the project’s importance through Dr. Paul Greengard’s
comment that “a lot could be done with one good brain.” He asked Dr. Schuster for his thoughts about
the possibility of getting this done. Dr. Haley stated that he believed a Temple University/VA researcher
had proposed a cooperative brain bank for Vietnam/Gulf War veterans. Dr. Schuster stated that, as the
director of the Cooperative Studies program, he had not seen such a proposal. He stated that, if it had a
strong rationale or priority, it would be considered.

Ms. Knox stated that Dr. Schuster’s comments were “a breath of fresh air.”

Chairman Binns thanked Dr. Schuster. Dr. Schuster announced that there would be a presentation later
that morning by a stress researcher looking at the current deployment. Chairman Binns acknowledged
that the Committee was aware of the importance of stress studies to the current war.

The meeting adjourned for a break at 9:55 a.m.

The meeting convened at 10:15 a.m.
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Update on Research in Persian Gulf Veterans — April 2005
Beatrice A. Golomb, MD, PhD
Assistant Professor, University of California at San Diego

Dr. Golomb provided an overview of recent research findings relating to Gulf War veterans’ illnesses.
(See Appendix — Presentation 16)

Discussion followed regarding the cited studies’ controls for measured illnesses and deployment/non-
deployment. Dr. Haley stated that a weakness in this literature is the use of exploratory factor analysis in
the deployed and non-deployed groups, concluding that if they produce similar-looking factor analyses,
this means they have the same structure. He stated that what needed to be done was the development of a
factor model in one group, followed by structural equation modeling to describe that model in a series of
equations, to then determine if the model fits rigorous testing criteria. Dr. Golomb and Dr. Steele stated
that this approach shouldn’t be used for a case definition. Dr. Haley stated that if there was a unique
syndrome, it should come out of the different factors. He stated that developing two exploratory factor
analyses that can be made to look the same wasn’t necessarily relevant to whether the symptom structure
is present in the groups.

Ms. Knox asked if there was a way to document weaknesses of the scientific approaches in this type of
study, so that non-experts are aware of these problems. Dr. Steele stated that letters to the editor were one
option. Dr. Golomb mentioned that a colleague had proposed a comment section on Medline. Dr. Haley
stated review articles are also a way to point out these problems.

Ms. Nichols asked if there was possibility of creating a forum on the Committee’s website. Dr. Haley
stated that commentary on articles was a subjective matter, and the debate can become contentious and
self-serving. He stated that the most productive approach was to focus on a carefully prepared report that
focused on the big issues and potential advances in this field. Dr. Steele noted that, when speaking from
the Committee’s website, the message should be a consensus, not individual opinion.

Chairman Binns thanked Dr. Golomb.

Chairman Binns stated that Dr. Schuster had provided a good overview of ORD’s activities. He said that
the Gulf War illness study RFA had just been announced, and copies were provided in the Committee’s
notebook. He pointed out that there was a direct relationship between the amount of good research that
would come from the RFA and the number of valid submitted proposals. He encouraged the scientists
present to encourage their colleagues to work with VA in submitting proposals under this RFA. He noted
that treatment development was receiving the highest priority.

Chairman Binns stated that ORD had announced the formation of a merit review board dedicated to Gulf
War research. He stated that the Committee had submitted the names of 53 potential and qualified
candidates for this board. He stated that hiring announcements had been sent out for a Gulf War research
portfolio manager. He stated that the Committee was not involved in this process, but may ask ORD for a
chance to provide input on the candidates. He noted that Dr. Steele had spent a considerable amount of
time assisting ORD in developing the RFA. He stated that he would love to see the Committee be able to
step back and become advisors once again. He noted again that it was positive and refreshing to hear Dr.
Schuster’s views on this issue.

Chairman Binns noted that a new Chief Research and Development Officer (CRADO) would be
appointed soon. He stated that this person’s outlook on Gulf War illnesses would be important. He also
indicated that Dr. Jonathan Perlin had been confirmed as VA’s Undersecretary of Health. He stated that it
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was a positive step to see an individual with some background in Gulf War illnesses, i.e., a former acting
CRADOQO, in this position.

Chairman Binns stated that he had spoken with Secretary Nicholson, and Secretary Nicholson had
recognized the importance of Gulf War illnesses. Secretary Nicholson had expected to meet with the
Committee for a full briefing and discussion. He stated that the Committee understood that Secretary
Nicholson’s schedule had been changed to allow him to join the U.S. delegation attending Pope John Paul
II’s funeral.

Chairman Binns stated that the outcome of the treatment development center meeting would be a key
thing to observe in the coming months. He noted the importance of involving other agencies in Gulf War
illnesses research. He pointed out that Congress had appropriated an additional $5 million for Gulf War
illnesses research by the DoD. These monies had not been committed, but the portfolio managers had
done an excellent job of soliciting input from the Committee and the Congressional members/staff who
were involved in securing the appropriation. He believed this DoD investment would be well spent. He
noted the Committee’s recommendation that Congress spend $30 million for the next several years on
Gulf War illnesses research.

Chairman Binns thanked the Committee’s staff for their hard work. He noted that all of the Committee’s
documents, including all of the meeting minutes, were available on the Committee’s website. He thanked
Dr. Meggs and Dr. Golomb for presenting at this meeting. He thanked Dr. Steele for sharing her
expertise and putting together the entire meeting.

Chairman Binns stated that former Secretary Principi had deferred Committee appointments and
reappointments to incoming Secretary Nicholson. He didn’t interpret the lack of action as a signal either
way as to the Secretary’s position, as the Secretary’s slate was full, and this was just one of many items
that needed to be addressed.

RAC Committee Business
Lea Steele, PhD
Scientific Director, Research Advisory Committee on Gulf War Veterans’ Illnesses

Dr. Steele provided the Committee with an overview of Committee activities, including plans for
upcoming meetings and reports. (See Appendix — Presentation 17.)

Dr. Steele asked Committee members if there were additional exposures that the Committee should
investigate. Dr. Golomb stated that she saw fuel, paint, and solvents combined into one category, and an
important area to consider. Dr. Melling noted the previous day’s discussion of risk factors in relation to
vaccines and organophosphates. He stated that there would be merit in doing further epidemiological
evaluation. Dr. Steele agreed, and stated that this would fall into the presentation’s second and third
bullets, i.e. pull together and analyze the information about risk factors and not just list them. Mr. Graves
stated that the Committee shouldn’t look at any of the listed exposures, because they were all toxic. He
stated that, in the wider scope of the Committee’s mission, he didn’t think these additional exposures
played a major role for the majority of ill veterans. He stated his belief that the Committee should try to
nail down the major potential causes, e.g. depleted uranium, organophosphates, etc., first. Dr. Steele
stated that it might be a combination of different things that made an individual Gulf War veteran ill. Dr.
Meggs stated that the Committee should be comprehensive, while mindful of the weight of the evidence
for each exposure. Mr. Robinson stated his belief that the Committee would be widely criticized if it
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didn’t examine all known exposures. He stated if a particular exposure showed a higher likelihood of
being a problem, it should receive greater attention.

Dr. Golomb stated that, if larger categories, e.g., solvents/heater exhaust, were examined, it might involve
more veterans. Dr. Steele stated that there could be an “other” category which addressed the less
prominent exposures. She asked for ideas about what should be included in this “other” category. Dr.
Golomb stated that this would be defined by the literature. Mr. Robinson stated that the Committee might
look at the environmental factors present as a result of the industrial complexes or bombing in the area.
He stated he wasn’t sure if relevant data existed, but noted that soldiers were being housed near these
complexes. He noted that environmental monitoring was now being done, and could be reviewed. He
gave an example of soldiers being stationed near a lead smelting factory in Bosnia, resulting in them
having high blood lead levels. He suggested that USACHPPM might be able to provide information on
this matter.

Dr. Golomb stated, with respect to the Committee’s review of methodological issues, that the Committee
might comment on researchers being clear on what methods were used, but should not set forth research
guidelines. Dr. Steele noted that more progress had been made in CFS and FM research because
standards had been established. Dr. Haley stated that he agreed with Dr. Golomb. He stated that the
Committee shouldn’t be too prescriptive, but should try to bring some order out of chaos. Mr. Robinson
suggested a “best practices” approach. Dr. Steele noted that, while the case definitions for CFS and FM
were developed for research purposes, it had resulted in patients being able to be diagnosed clinically.

Mr. Robinson stated that the Committee’s 2006 report should be presented before Congress in a formal
hearing.

Ms. Nichols suggested that the Committee review electromagnetic fields as a possible exposure of
concern. Ms. Knox asked for clarification about the electromagnetic fields. Mr. Robinson stated that,
when he worked at DoD’s Office of the Special Assistant on Gulf War Illnesses (OSAGWI), he had
compiled information on electromagnetic fields/pulses and radar used in the first Gulf War. He stated
that there was a small group of civilian researchers who developed cancers from the early devices. He
stated, however, there was not much research and data in this area. Dr. Steele stated that she had heard
from soldiers in Air Force units that believe that radar/microwave exposures on their bases had adversely
affected them. Mr. Robinson stated that if an individual gets in front of one of these devices, it would
burn their skin.

Ms. Val-Hammack suggested that the Committee look at non-lethal weaponry, and look at the issue from
an industrial hygiene point of view. She also asked the Committee to look at Gulf War illness in relation
to dental disease, including talking with civilian dentists about their observations of veterans’ dental
hygiene. Dr. Golomb noted that veterans are only eligible for VA dental care if they have a 100% service
connection. She stated that rates of periodontal diseases should be acquired in some manner. Dr. Steele
stated that this information would only be available from symptom-reporting in the registry and
epidemiologic studies. Mr. Robinson stated this was a situation similar to VA’s collection of birth defect
information.

Dr. Haley asked if the Committee felt it had sufficiently addressed the issue of birth defects. Dr. Steele
noted the birth defect chapter in the Committee’s 2004 report, and asked for input as to whether additional
information was now known.

Mr. Albert Donnay suggested that the Committee review carbon monoxide emissions from weapons as a
possible exposure of concern. Dr. Steele asked the Committee for input on this potential exposure. She
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noted that, in the Gulf War literature, handling munitions or being in combat have not appeared to be risk
factors. Mr. Donnay noted that Navy personnel had symptoms, and had been firing large weapons from
their ships. Chairman Binns noted that the Committee needed to fulfill its obligation to look at all
exposures, but needed to work within limitations and focus/prioritize sources of concern when it comes to
the large multisymptom chronic illnesses affecting many Gulf War veterans. Dr. Golomb agreed that
carbon monoxide emissions need further research, but noted that this exposure was not unique to the Gulf
War.

Dr. Steele reminded the Committee that the articles listed in their monthly updates were available for their

review, and encouraged them to do so. Chairman Binns encouraged the Committee members to remain
up-to-date on the published literature in this area.

Public Comment — Day 3

Chairman Binns opened the floor to public comment.

Mr. Donnay spoke to the Committee. He distributed three handouts to the Committee pertaining to CFS
and MCS. He asked that the Committee recommend more research into genetic polymorphisms for these
conditions and an increase in clinical screening for these conditions by VA physicians. He stated that he
was pleased to hear Dr. Haley would be starting a study characterizing Gulf War veterans, with controls,
by all available case definitions and reporting his results in those terms.

Ms. Nichols spoke to the Committee. She noted that veteran service organizations would be convening in
the coming months for their annual meetings, and resolutions should be put forth concerning the
Committee’s work. She informed the Committee that Janyce Brown, the wife of a Gulf War veteran who
had worked tirelessly to bring the issue of leishmaniasis to the forefront, had passed away recently.

Ms. Val-Hammack spoke to the Committee. She stated that Mrs. Brown had worked hard to document
that visceral leishmaniasis was an issue for Gulf War veterans and their families. She noted that the Gulf
War veterans’ multiple sclerosis support group had been growing in numbers. She suggested that the
Committee look at obtaining the data on the numbers of Gulf War veterans with multiple sclerosis.

Chairman Binns thanked everyone for their participation in the meeting.

The meeting adjourned at 12:30 p.m.
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Presentation 1 — Lea Steele

CFS, Fibromyalgia, and MCS:

Defined “Chronic Multisymptom Ilinesses™

in Relation to Gulf War Veterans’ Ilinesses

“Chronic Multisymptom Illnesses” in the General Population

Lea Steele, Ph.D.

Meeting of the Research Advisory Committee
on Gulf War Veterans’ Ilinesses
April 6, 2005

* *||m

+ Unexplained symptom complexes: Historical context
« Overlap: Arethey all the same?

+ Multisymptom ilinesses found in civilians in relation to Gulf
War veterans’ illnesses

* *"m

“Chronic Multisymptom Illnesses™ Historical Context

1750: Febricula (Manningham) great lassitude and weariness, “flying

pains™, memory problems, most common in women

16869: Neurgsthenia (Beard) persistent fatigue, headaches, difficulty

concentrating, memory loss, diffuse pain, sleep disturbances

187 1: liritable heart or soldiers’ disease (Da Costa) in Civil War

veterans: fatigue, dizziness, headache, breathless ness, sleep
disturbances

“Chronic Multisymptom Illnesses™ Historical Context

Epidemic Fatigue Syndromes {Over 60 in the medical literature):
extreme fatigue, headache, weakness, somatic pain, cognitive
difficulties, neuro symptoms

1934: Los Angeles, CA

1948: Akureyri, Iceland ‘Jeelandic Disease™

1949: Adelaide, Australia

1954: Tallahassee, FL, Seward, AK “Epidemnic Newromyasthenia™
1956: Punta Gorda, Florida

1984: Incline Village, NV “Chromic Fatigue Syndrome”
1985: Lyndonville, NY

vowowow v ow v
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Contemporary “Chronic Multisymptom Illnesses (CMI)™

« Chronic Fatigue Syndrome (CFS, CFIDS)

+  Myalgic encephalomyelitis [ME]
*» Post-viral fatigue syndro me

« Fibromyalgia (fibromyalgia syndrome, FMS, fibrositis)

» Multiple Chemical Sensitivity (MCS)

*  Erndronmentd iliness
+  Sick building syndrame

» Others: “Chronic Lyme Disease”, IBS, MPS, TMD etc

LRk AC WV ]

“Chronic Multisymptom Ilinesses™

Multiple symptoms affecting multiple organ systems:

= Symptoms not adequately explained by other diag
= Etiology, underlying pathophysiology not clear
» Rarely iated with objective diagnostic indicat

Substantial ovedap between symptoms of these conditions
= Fatigue, sleep difficulties
» Cognitive problems, mood disturbances
* Somatic pain
» Other (persistent headaches, Gl probl atc)

*o+ | IR

Contemporary “Chronic Multisymptom Illnesses (CMI)™
Are They All the Same Thing?

Chronic Fatigue
Syndrome

Multiple Chemical
Sensitivity

Fibromyalgia

Multisymptom Syndromes Defined Differently

CFS “gateway” defining symptom is significant, persistent fatigue
FMS “gateway” defining symptom is pain

MCS syndrome defined by patient’s adverse res ponse to chemicals

* - | NG
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“Chronic Multisymptom Illnesses™ Overlap:

Overlap Between CFS, FvIS, and MCS Specific Diagnosis Depends on A Variety of Factors

Symptoms of fatigue, somatic pain, and sensitivity to chemicals are
common in patients with all 3 syndromes, but degree of overlap of
defined syndromes varies in different studies and populations.

Chronic Fatigue
Syndrome

o Buchwald (1994): 7% of FMS patients and 30% of MCS patients meet
criteria for CFS
. VWhite (2000t 58% of FMS patients meet criteria for CFS
Fibromyalgia Multiple Chemical
. Jdasom (2000: 40% of CFS patients meet criteria for MCS, 16% meet Ll " g’eﬁsiﬁ:imq;ca
criteria for FMS
. Aaron (2000 CF S patients: 80% dx with FMS, 4% dx with MCS

FMS patients: 18% dx with CFS, 18% dx with MCS

LRk AC WV ] *o+ | IR

Why Study “Civilian™ Chronic Multisymptom Illnesses (CMI) Why Study “Civilian™ Chronic Multisymptom Illnesses (CMI)
in Relation to Gulf War Yeterans’ Ilinesses? in Relation to Gulf War Veterans” Ilinesses?
+ Clinical similariti * Social and historical context similar
inical similarities . ] » CMIs often i e e | PP idered primarily
+ Many of the same symptoms in GWI, CMI patients psychiatric; challenging for both patients and heathcare providers
+ Objectlve dlagnostic tests not generally us eful = Controversialipolitical aspects: patient advocacy groups historically at

odds with federal agencies charged with research

+ Possible biological similarities

+ Similar etiologic factors? (exposures? genetic factors? infection?
psych factors?)

* Progress in study of CMI may be applicable to GWI

Similar methods required for study of symptom complexes without dinical
markers

- i : f > = Clues from what is known re: logical, i !
+ Similar underlying pathopysiological processes? : gities in chlian CMI

= CMltreatments may benefit veterans with G\

* - | NG * x| NN
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Why Study “Civilian” Chronic Multisymptom Illnesses (CMI) Prevalence of CFS jn Guilf War Veterans
in Relation to Gulf War Veterans’ Illnesses?
Study Population CFS cases Prevalence of CFS
Bourdette, 357 Gulf War Clinically 2.2 % PGV {min)
2001 vets in WAKR  diagnosed CFS
* i i ind prevalence of CFS and Fuluda, 158 Air Guard Clinically 5.1 % PGVF
S::‘_:d . egl‘:lonts . .:‘.e r;_:flyhfm R pG If Wi t 1993 Gulf War vets diagnosed CFS
e SO ATILS I Rk CLEC S T Canadan TH20u  Synplombared 55 % PGV 10 Yoea OR= 5.3
than in nondeployed, era veterans HOD, 1993 and era vets CFS estimate
Gray, 2002 6,935 Havy Sefeportof 52 % PGW 0.7% era; OR=7.6*
Seabees physician dx
Kang, 2003 2917 GuFand  Symptom-based 5.6 % PGV 1.2 Yoera; 0R= 4.8*
era veterans CFS estimate
Stee ke, 2000 2030 Kansas  Symptom-based 710 PGV 0.7 Yoera; 0R=2.2*
Gulf, era vets estimate
Unwin, 1999 5,157 UK. Gulf, Sefreportof  3.3% PGW, 0.3 %era; OR= 4.4*
era veterans physician dx
Bustrafan 3044 Australan Sefmeportof 13 PGW.1%era; OR=0%
LRk AC WV ] ey, puss *o+ | IR
Prevalence of Fibromyalaia in Gulf War Veterans Prevalence of MCS in Gulf War Veterans
Study Population FMS cases Prevalence of Fihromyalgia Study Population MCS cases  Prevalence of MCS
. . Black, 2000 359 lowa Guk Study-defined 5.4 % PGV, 2.6 Yo era; DR=1.92*
Bourdette, 357 Gulf War | l:llm:adllgMs 25% PGYF imin) and era vets
et vetsin WAOR — diagnose Canadan 55260 Resptochens wl 2.7 7 PGV, 0.0 % era; DR=4.01°
Cana dian 65526uf  Symptombased 162 % PGVY, 9.6 Yoera; OR= 1.5 HOD, 195 and er vets  2+symp types
HOD, 1995 and era wets FHS estimate Gray, 2002 6,935 Mawy Sc-mportof 1§ % PBYY, 0.4% era; OR=4.5*
Tova study 303 bva Gul _ Symptombased 12.2% PGVL, 0.2% era; prev di- 1.7 eaiee physivian dx
and era veterans  FHS estimate Proctor, 2001 2XiMass Gulf  Cullen def, based 2 9% PGVY, 0% era
Steele, 2000 2030 Kansas Sekreportof  2.0% PGVel.5 Yera;OR=37 and era vets On 5 yTps
Gulf, era vets physician dx Reid, 2001 5 965 UKGulf  Simon def, based 1.3 % PGV 0.2 Yo era; OR= 6.9'
and era vets ON 5 YMps
= — Unwin, 1999 5157 UK. Guk Sefreportof  0.3% PGV, 03 % era;0R=22
Smith, 2000 Gulf,er vetsin - Hospitalized for 0,04 % PG/ 0.04 Y2era; OR=1.2" and era vets physician dx
miltaryhosp il fusmion 308 Awtolon  Sekportof <1 % PGVL <1 %era; OR=13
study, 2003 Gulf, era vets phys dxftrted
~atadigticalty sig nificant, pis ok "m gtatiticallynig niticant, pis - " lm.
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Summary: S t f g
. om of Chemical Sensitivity vs. MCS
Prevalence of CMI in Gulf Weterans Compared to Era Veterans _ymp ty
in Gulf Veterans
CFS: 22 -85% of US, UK, Canadian Gulf veterans % of Gulf vels TS in
o Study reportingsymotom . Gulf Vets
ORs significantly elevated: ORs =44 —8.2
Black (2000) 13% 5%
FMS:  Few prevalence estimates, highly variable Canadian (1998) 3y
2% dx FMS, ~16% based on symptom estimates; ORs = 1.2 -3.7 Gray (2002) 2%
Fukuda {1998) 4%
MCS: Variable estimates based on MCS definition Kang 2000) 15%
Physician-diagnosed MCS low (< 2 %), Proctor (2001) 3%
Defined MCS higher (1.3 - 5.4%); ORs = 1.1 -69 Reid {2002) 28% 1%
Steele (2000) 17%
Symptoms of chronic fatigue, wides pread pain, and chemical
sensitivity reported by higher proportion of Gulf War veterans
LRk AC WV ] *o+ | IR

Distinctions between “Civilian™ CMIs and Gulf War Ilinesses Use of CFS Case Definition in Describing GWI “Cases”

+ In 1994, the Defense Science Board recommended that research on
Qecurrence of Gl and GV ilinesses affecting Gulf War veterans be coordinated with federal CFS
research efforts

» CFS appears to be 10-20 times more common in Gulf vets than the

general population + A GWI case definition modeled after the CFS case definition was

» FMS and MCS rates in comparison to general population not clear proposed by the fed eral Persian Gulf Veterans Coordinating Board

» Association of CMI with age, female s ex less prominent in Gulf vets * Lacking an accepted GWI case definition, some investigators have used
than in civilian populations the CFS case definition to distinguish ill “cases” from “controk” among

symptomatic Gulf War veterans

» CFS, FMS, MCS case criteria do not adequately describe the
majority of veterans affected by excess chronic symptom 3 Does CFS case def describe ameaningful subgroup of ill Gulf veterans?
complexes

> Are Gulf War veteran CFS cases similar to CFS cases in the general
population?

* - | NG * x| NN




Appendix RAC-GWVI Meeting Minutes

Presentation 1 - Steele April 6-8, 2005
Page 53 of 224

Persistent Symptoms of Gulf Veterans Who Meet CFS Criteria

Comparin ptoms of Gulf Veterans with CFS . | I I |
o People?n the General Population s, Symptoms Associated with CFS in a Population Sample

Comparisons between CFS-related symptoms reported by Gulf veterans thy 1i
and a population-based sample in San Franckco (Steele) indicate: Mare Prevalent (b ‘Egtn’i,a': Gulliareterans
Headache
+ The CFS case definition identifies a highly symptomatic subgroup of Numbness, tingling in extremities
Gulf War veterans, but accounts for only a fraction of the excess Night sweats
symptomatology observed in Gulf War veterans. Slzlna:rar"s??a

+  Gulf War veterans who meet the CF5 case definition also appearto

differ symptomatically and d graphically from CFS patients in the Less Prevalent (by >15%) in Gulf War Veterans
general population Sleep disturbances
Depression
Unwell after exertion
Sorethroat

LRk AC WV ] *o+ | IR

Distinctions between “Civilian™ CMIs and Gulf War Ilinesses: i . O
Research Considerations Gulf wWar Illne_-sses in Relation to “Civilian™ CMI:
The Bottom Line

lian” CMI Research

* esezrch is challenging: no dear "case" group or "at risk" group to stud; PRI . e .
2l S S L + Many larities bet GWI and multisympt it found in
» Research guidelines and widely used case definition s have helped to standardize the general population
research in CFS, FMS

v Soicrtific progress: Thousands of studies done, providing detailed infarmation re: + CFS, possibly other defined CMl syndromes, are more common in U.S.
epidemiclogicd, neurclogical, endacrine, immunclogicd, snd psychistric aspects of Gulf veterans than the general population
C Ml conditions

+  Much to be learned from res earch on CMIs that may contribute to

« GW] Becearch understanding and treating GWI
» Fesesrch, intheory, should be less challenging: defined cohort was healthy = one
point in time, shared common experiences before becoming ill; s
handeployed ara wet arans provide suitsble "une-posed b oo mpari Son group . Nl_Jt_cIear w!h_ether CFS, FMS, or other defined _Chl'lls represerll distinct
| | entities or sympt pl resulting from multiple
» Lessprogressindescribing key physiological =nd epidemiclogical parameters of the overlapping causes and pathophysiulugical processes.
conditions

» Resesrch methods, case definitions not yet standardized
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"Is it a Unique Disease Entity?” “Is it a Unique Disease Entity?”
Question Asked re: All Multisymptom Illnesses Question Asked re: All Multisymptom Illnesses

Chronic
Faigue

Chronis Fatigue
Syndrome

Multiple C hesical
Sensitivity

LRk AC WV ] *o+ | IR

GWI likely fits into the CMI "Cwverlapping Syndrome™ Diagram
but precisely how and where it fits is unclear Spea kers

Multiple Chemical Sensitivity Dr. Bill Meggs

Tiooson Dr. Iris Bell
Chronic Fatigue
Syndrome
Chronic Fatigue Syndrome Dr. Bill Reeves
Fibromyalata Multiple Chemical Fibromyalgia, treating CMI Dr. Dan Clauw

Sensitivity

* - | NG * x| NN
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Chemical Sensitivity

William Joel Meggs, MD, PhD, FACEP, FACMT
Brody School of Medicine @ East Carolina Univ.

Greenville, NC

Objectives

Brief history of environmental medicine in
the United States

First descriptions of chemical sensitivity
Epidemiology of chemical sensitivity
Mechanisms of chemical sensitivity
Research needs

What initiated my interest in
Environmental Medicine?

Personal witnessed ‘miraculous cures’
Polymyositis

— Case of Wheat intolerance

Rheumatoid arthritis

— Case of milk intolerance

— Challacombe & Brostof, eds, Food Allergy &
Intolerance, 2ed

Crohn's disease
— Cigarette intolerance

Basic Approach of Environmental
Medicine

Some diseases are induced &/or exacerbated by
environmental factors.

Some diseases are optimally managed by
environment eliminations.

Individual susceptibility

Environmental factors in diseases

— Chemicals naturally occurming in foods

— food additives

— chemicals and biologicals in air & water

— body flora & fauna.




Appendix
Presentation 2 - Meggs

RAC-GWVI Meeting Minutes
April 6-8, 2005
Page 56 of 224

Contrast

« Environmental
Medicine
— If a person is sick, they
need to have
chemicals removed
from their bodies.

* Mainstream
Medicine

— Ifa personis sick, they
needto have
chemicals added to
their bodies.

Complementarnty: if a person is sick, there are specific
indications for having chemicals added to their bodies,
& specific indications for having chemicals removed
from their bodies. The challenge is to find these
indications.

Early Beginnings

Food intolerance
Group of allergists in the Midwest, 1930’s
“‘Masked food allergy”

— Tolerance of food if ingested daily

— Period of abstinence followed by re-exposure results
inacute reaction

Cyclical vs. Fixed food allergy

— REF: Food Affergy by Rinkel HJ, Randolph TG, Zeller
I, CC Thomas, Springfield IL, 1951, [out of print].

Diagnostic Approach

» Period of avoidance

+ Re-exposure

+ Monitor for symptoms

+ Non-reaginic allergy [not IgE mediated]

Case Report: Dr. HJ Rinkel

Son of egg farmer
Impecunious medical student with family
Father sent gross of eggs each week

Profuse rhinorrhea
— Multiple physician visits without help

Egg was suspected

Egg avoidance for five days—rhinorrhea
improved

Ate birthday cake containing egg and had
severe reaction
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Descriptions of Systemic Manifestations of

‘Food Allergy’
Fatigue
Headache
Brain-fag. depression, psychosis
Myalgias

Arthralgias, arthritis

Cardiovascular manifestations
— Fluid retention
— Tachycardia

Methodology

Setting: private practice

Detailed history

Trial & error

Abstinence followed by re-exposure

Carefully record signs & symptoms of illness --
emphasis on subjective symptoms

Generalizations from individual cases
No longitudinal data other than anecdotes

Fasting

Introduced by Dr. Donald Mitchell,
Montreal dermatologist & environmental
physician

Hospital practice

Fast on spring water with sodium and
potassium bicarbonate [2:1] until
symptoms clear

Re-expose to foods one by one

Rotation Diet

One food per meal
Repeat each food every 5 to 7 days
Monitor for reactions

Use organically grown, untreated, pure
foods

Eliminate any foods with untoward
reactions
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Pesticide Sensitivity Sensitivity to ‘Air Pollution’
+ Patient tested and found allergy to + South Wind
peaches + Industrial area
» Patient reported peaches from abandoned « Symptoms flare in some individuals when
orchard gave no reaction the winds are from the south

« Patient found to be intolerant of grocery
store peaches but tolerant of peaches
from abandoned orchard

+ Sulfites, fungicides, insecticides

Gas Appliances

» Burn unvented natural gas in cook stoves, water
heaters

= Patients turn off their gas for 5 to 7 days, use a
hot plate, toaster oven, electric frying pan, etc.,
then turn it back on.

» “Shock Reactions” are diagnostic

» Homes with gas cook stoves have levels of
sulfur dioxide and oxides of nitrogen above
levels allowed in factories
— Hollowell et al, LBL, early 1980's




Appendix RAC-GWVI Meeting Minutes
Presentation 2 - Meggs April 6-8, 2005
Page 59 of 224

Chemical Sensitivity

* Individual susceptibility

* Products of combustion

— Tobacco smoke, vehicle exhaust, fumace fumes, gas
appliances

* Perfumes and fragrances

* Products for Cleaning

» Pesticides

» Chemicals in foods and food additives

* Paints and other solvents
— Dutgassing of VOCs

=Randolph TG. Human ecology and susceptibility to the chemical environment.
CC Thomas, Springfield 1962

Micro-organism Intolerance

+ Life on humans + Chronic candida vaginitis
+ Susceptibility to toxins - IgE ta candida
from micro-organisms — THZ wvs. TH1 helper
colonizing our bodies lymphacytes
— Host defense to candida is
ablated

— Small number of arganisms
produce huge symptoms

— Treatment is
desensitization to candida

‘Spreading’ Phenomenon

+ With continued exposures, the numbers of
substances a person is sensitive to
increases.

Stimulatory & Withdrawal
Symptoms

Paired sets of symptoms
-0, 1+ &1-, 24+ & 2-, 3+ & 3-, 4+ &4-
Exposure to the agent causes stimulatory
symptoms
Elimination of the agent causes an
associated withdrawal symptom

Examples: +
— Seizurefcoma P

— Mania/depression \-/ »
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Environmental Control Unit

Developed in 1950's, USA

A hospital unit to isolate patients, de-adapt

them from their environment, and
reintroduce agents one-by-one

Attention to air, water, food
All Environmental Control Units in this
country have been shut down, though

there are operating units in Canada,
England, Germany, and Japan

Examples of Diseases Evaluated in
Environmental Control Units

Respiratory Asthma, Rhinitis,
Sinusitis, Pneumonitis

Musculoskeletal Myositis, Arthritis,
Collagen Vascular
diseases

Gastrointestinal Irmitable Bowel Syndrome,
Inflammatory Bowel Disease

Dermatological Dermatitis, Rosacea,
Cutaneous Vasculitis

Examples of Diseases Evaluated in
Environmental Control Units

Cardiovascular Unstable angina, hypertension,
Arrtythmias, vasculitis,
Recumrent Anaphylaxis

Altaimmune Diseases hultiple sclerosis,

SLE, vasculitis, myositis

Meuralogical Migraine, Seizures

Psychiatric Bipolar disorder, Depression,
Psychosis

Environmental Control Unit
Protocol

Highly Individualized
Day One
— Admitted to unit

— History and physical examination with
extensive environmental, dietary, and
occupational history.

— Routine laboratory testing was performed.

— No inhalants on the unit
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Environmental Control Unit Environmental Control Unit
Protocol Protocol

» Stage 1: Approximately 5 to 7 days Stage 2: Approximately 10 to 20 days
« Fasting stage

Food testing to establish a safe diet
— Patients fasted on distilled spring water . . .
Mo . pring Suspected Safe’ Foods eaten on rotation
— Monitored for withdrawal symptoms. headache,

nausea, vomiting, myalgias, arthralgias, etc. Each meal consisted of single organically
— Alkaling salts: 2:1 NaHCO2:KHZO2 grown pure food

— Monitored for electrolyte abnormalities, dehydration: Monitor f d ti
Rehydrate with 1V, glass bottles onitor 1or adverse reéactions

— Fastterminated when withdrawal symptoms end

Environmental Control Unit Environmental Control Unit
Protocol Protocol

+ Stage 3: Approximately 7 days

. Fooq testing to_t_est highly suspect foods,
pesticides, additives _ Highly individualized

+ Patients continue their safe dieton Sto 7 ) i
day rotation Challenge testing to natural gas, vehicle

+ Highly suspect foods and contaminated exhaust, items from home

foods introduced as single feedings, one
by one

Stage 4: Approximately 7 days
Chemical testing
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Environmental Control Unit
Protocol

Stage 5: Discharge

Patients have been taught to evaluate
reactions and avoid those things that

make them sick

Patients instructed to continue rotation diet

of safe foods

Patients instructed to modify home and
work environment, automobile, etc.

Interpretation of Results

Adaptation Syndrome(s)

Generalized Adaptation Syndrome
REF: Selye, H.

Stage |. Preadaptation

Shock Reaction (Acute

{Nonadapted) reactivity to chemicals)
Stage |I. Addicted
(Adapted)

lla. Adapted Tolerance

llb Maladapted

Chronic lliness

Stage Il. Postadapted
{Nonadapted)

Exhaustion

Specific Adaptation Syndrome

+ Mal-adaptation to a single substance

+ Substance is tolerated without acute
reactions but there is chronic disease

+ Elimination of one substance leads to
withdrawal symptoms then resolution of
chronic disease

+ Re-exposure to that substance leads to
acute reactions
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Chemical Stress Syndrome.

Stage 0. Normalcy

Tolerance of chemical exposures,
wiellness without symptoms

Stage 1. —algia

Sensory Hyper-reactivity. Subjective
symptoms associate with chemical
exposures. (arthralgias, myalgias,
irmtable bowel syndrome, etc )

Stage 2. —itis

Inflammatory reactions to chemicals
{arthritis, myositis, inflammatory
bowel disease etc))

Stage 3. —osis

Fibrosis. Mecrosis. Tissue
destruction (arthritic defomities,
muscle atrophy and necrosis etc.)

Chemical Stress Syndrome

Dynamic
Patients move back and forth through the stages

Exposures drive patients between the stages

— Eliminating inflammatory chemicals moves patients to
lower stages

— BExposure to inflammatory chemicals move patients to
higher stages

Stage 3 — Fibrosis and scarring — is permanent

testing.

Emphasis

+ Exposures to the Chemical Environment
induces and exacerbates known
diagnosable valid medical conditions with
findings on physical exam and laboratory

+ These diseases can go into remission with
environmental control

Suppression of Environmental
Medicine in the USA

Small group of physicians

Close ties to commercial interests

“There is no scientific evidence that
environmental medicine is efficacious.”
Argumentum ad hominem — attack the person,
not the argument.

— Led to name change from Clinical Ecology to
Environmeantal Medicine

— Distinct from the specialty of Occupational &
Envirammental Medicine
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Suppression of Environmental Treatments
Medicine in the USA

» Position statements: pts are crazy & doctors are « Avoidance
quacks
— AMA, AALAL California Medical Society

* Industry funded conferences

« Provocative/neutralization
— Dermal injections

— After Mational Research Council Conference - Vitamins
recommended federal funding of research ECU » Sauna detoxification
* Insurance companies to deny payment - Anti-fungals

* Physicians lost their licenses
» Network TV shows roasting physicians & pts

Controlled Studies of Treatment Survey of Treatment Efficacy

Efficacy
+ Literature is sparse. + Self-reported
+ Controlled studies of + 917 self-reported MCS patients
provocative/neutralization were negative. « 101 treatments

— Environmental medicine
— Holistic therapies

— Nutritional supplements
— Detoxification techniques

— Prescription drugs, ...
Gihson PR, Elms AN, Ruding LA, Perceived Treatrment efficacy for conventional
and alternative therapies reported by persans with multiple chemical sensitivity.
Environ Health Perspective 2003;111:14598-1504.
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Recommendation of patient

Survey of Treatment Efficacy advocacy group

+ Treatments were expensive
— Averaged spending 1/3 of income on Rx
+ Three most highly rated therapies

— Chemical avoidance rated beneficial by 95%
of respondants

— Creating a chemical-free living space rated
beneficial by 95% of respondents

— prayer
+ Other therapies had mixed ratings

Gib=an PR, Elms AN, Ruding LA. Perceived Treatment efficacy for conv entional
and alternative therapies reported by persons with multiple chemical sensitivity .
Enviran Health Perspective 2003;111:1488-1404.

» Avoidance

— Avoid physicians. They are expensive and will
not make you better.

— Avoid chemicals. Put all of your funds into

creating a chemically free living space.

Contemporary Era

Chemical Sensitivity in General

Populations
State Prevalence Seriously
affected

NC* 30% 4%

CA™ 15.9% 7%

NM** 15%

GA™ 12.6% 4%
Sweden 30%

* Chemical sensitivity, = multiple chemical sensitivity syndrorme
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Chemical sensitivity

Acquired Intolerance of airborne chemicals

Produects of combustion

— Tobacco smoke, vehicle exhaust, fumance fumes,
gas appliances

Perfumes and fragrances
Products for Cleaning
Pesticides

Paints and other solvents
— Qutgassing of VOCs

Accepted & Associated syndromes

» Accepted
— Imritant contact dermatitis
— Airborne contact dermatitis
— Iritant induced asthma & rhinitis
— Solvent neurotoxicity
« Associated
- MCS
- RADS
- RUDS
- 5BS

MCS

Multiple chemical sensitivity syndrome

Defined by occupational physician

— Mark Cullen, MD, ¥ ale University

Onset with a chemical exposure

— Molonger considered necessary

Sensitive to multiple chemicals of diverse classes
Iore than one organ system involved

— Respiratory system

— Merv/ous system

— Cullen M. Occup Med: State of Art Resiews. 1987:2;655-662
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RADS RUDS
+ Reactive airways dysfunction syndrome * Reactive upper-airnvays dysfunction syndrome

« Upper airway analogue of RADS

» Rbhinitis and sinusitis developing in association
with an acute chemical exposure

»  Subjects meet Cullen definition for MCS

+ Defined by pulmonologist

+ Asthma-like illness
— Bronchial hyper-reactivity

+ MCS with one organ system involvement — Meggs W and Cleveland CH Jr.
+ Onset with a sin g|e acute chemical Rhinolaryngoscopy findings in patients with the
multiple chemical sensitivity syndrome. Arch of
exposure Environ Health 1993,48:14-18.

— Brooks S et al. Chest 1985:88;376-384.

SBS

+ Sick building syndrome

+ First described by WHO committee

. Widespread reports of illness among Studies of MCS Patients
workers in tightly sealed buildings
containing a host of indoor air pollutants

+ Respiratory & neurological symptoms
dominant

» Prevalence is 30% of inhabitants of sick
buildings

Highly Biased List




Appendix

Presentation 2 - Meggs

RAC-GWVI Meeting Minutes
April 6-8, 2005
Page 68 of 224

Olfaction in ‘MCS’

Controlled study
Odor thresholds
Nasal resistance
Beck depression inventory

— Doty RL et al. Qlfactory sensitivity, nasal resistance,
and autonomic function in patients with multiple
chemical sensitivities.

Arch Otolaryngol Head Neck Surg. 1988
Dec,114{12)1422-7.

Olfaction in MCS

+ results do not support the hypothesis that
MCS is associated with greater olfactory
threshold sensitivity

+ MCS is associated with:

— decreased nasal airway patency exacerbated
by challenge

— depression
—increased respiration rate

Challenge Tests

Controlled study

— Subjective sensitivity versus tolerant
Exposure to side-stream tobacco smoke
Significant increase in symptoms

— nasal congestion, headache, chest discomfort
or tightness, and cough

Significant increase in nasal resistance
— Bascom et al.

Physical Findings in MCS

» Edema and hypertrophy of the airways
» Abnormal mucous

— Thick, white to yellow, crusty exudates
Nodular hyperplasia

* Hemorrhage

Injection

— Posterior pharynx, uvula, soft pallet
Discoloration

— Pale yellow to white patches of mucosa with
prominent blood vessels

Meggs'W.l, Cleveland C. Rhinolaryngoscopic examination of patients with the
multiple chernic al sensitivity syndrame. Arch Environ Health. 1993 Jan-Feb;48(1):14-8.
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Nasal bx study of MCS pts

+ Controlled study
+ Patient group developed chemical
sensitivity after chlorine dioxide exposure
Meet case definitions for MCS
+ Nasal biopsies

-H&E

— Light microscopy

RES tevitns Fornervedibers &idBR 96 24(4):383.96.

Pathological Features

» Chronic inflammation with lymphocytic
infiltrates

» Glandular hyperplasia
+ Basement membrane thickening
+ Nerve fiber proliferation

+ Desquamation of the respiratory
epithelium
+ Defects in tight junctions
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End Organ Sensitization

A

[O JEEEE Raspiratory apithelium

Raspiratory epithelium:
tight junction defects
@ ang dosquarmation
=] thickening

lymphooytic infiltrates

Sensory nerve fibers
praoliferation
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Induction Mechanism

* Positive feed back

loop IHigh Dosze Exposurel
* Induction exposure }

produces neurogenic IAirway Inflammation

inflammation

Lose dose exposures

Epithelial

Wmer MECrosE: Lymghocytic
Foacior Relesse Tnfiltraics

Induction and Perpetuation of Chrenle Alreay Inflammation I

Millgvist Capsaicin inhalation cough test in patients
with “Sensory Hypermreactivity”

—C— Patlmts
=T Coutrols

Number of conghs (mesn number)
5

o r - -
0.4 M M 10 M

Capsalcin concentration

Millgvist Capsaicin inhalation cough test in patients

with “Sensory Hyperreactivity”

Symptoms after last dose of capsaicin
254

Patients
g Contrals

15

05

Dyspaea Throat Rbinorrea Eye Sweatlng
brritation brritation
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Millgwist B et al Frovocations with perfume in the eyes
induce airway symptoms in patients with sensaory
hyperreactivity Allergy. 5405 1495-9, 1999 May.

» single-blindly in a placebo-controlled,
randomized study
» 30-min exposure to perfume,

* increase in eye imitation, cough, and
dyspnea, after both the airway and evye
exposures

200 ——— P = 0,007 —
LE— 150%
(=]
(=N
~ 100
&
2
501
|
N e
Control Rhinitls
subjacts sublects

Sanico et al. Am J Respir Crit Care Med. 2000 May; 161(53:1631-5.

Plasma Levels of substance P,
VIP, NGF

» Controlled study
» Three groups
-MCS
— Atopic eczema/dermatitis
— Nomal control group
* Measurements at baseline and after
chemical challenge
— Qil based paint

MGF & histamine in patients with self-reported chemical sensitivity.
Int J Hyg Erviro Health 2004;207:158-163.

REF: Kirnata H. Effect of exposure to WOCs on plastma lefvels of neuropeptides,

Results

= Baseline plasma levels of SP, VIP. NGF,
but not histamine were elevated in MCS
group but not other groups.

» VOC exposure increased plasma SP, VIP,
NGF in MCS pts but not other two groups.

» Exposure to VOCs increased skin wheal
response to histamine in MCS but not
other two groups.

REF: Kirnata H. Effect of exposure to VOCs on plastma lefvels of neuropeptides,
MNGF & histamine in patients with seff-reported chemical sensitivity.
IntJ Hyg Enviro Health 2004,207:159-163
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Controlled Study of Male Painters
with MCS

+ Controlled challenge booth study, community recruitment
+ no difference in sensations of smell

+ Mo difference in CNS symptoms Mechanisms
+ Difference in subjective rating of symptoms related to
imitation {i.e., eyes, nose, throat, skin, and breathing

difficulties)

+ Mo differences in nasal cavity, eve redness and serum
cortisol levels.
+ Trend (P =0.056) in decline of serum prolactin levels

- Georgellis et al. Multiple chemical sensitivity in male pairters; a
controlled provocation study Intemational Journal of Hygiene &
Environmental Health. 206{51531-8, 2003 Oct.

Older Concept Contemporary Concept
» Extrinsic Airway Inflammation + Allergic Airway Inflammation
— Allergic in origin — Inflammation initiated by airborne proteins on
L . pollen grains, mold spores, dust mite feces,
* Intrinsic Airway Inflammation coach roach debri, airborne mammalian
— Allergy testing is negative proteins
— No extrinsic cause, intrinsic to the system + Irritant Airway Inflammation
— Non-allergic or Intrinsic asthma — Inflammation initiated by non-protein, lower
_ _ p P molecular weight chemicals such as solvents,
Non-allergic rhinitis fumes, products of combustion, VOCs
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Mechanisms Crossover Network

* Nerve fibers have histamine receptors
- (some) Mast cells have substance P receptors

Chemijcal Irftant Allergen

= Allergic Inflammation

— Proteins cross link IgE molecules on Mast
Cell surfaces, leading to the release of

histamine and other allergic mediators Semory N N - e
i i = ey = PR i
= Neurogenic Inflammation \ . <,‘":..$.":_ -
— Chemicals hind to chemoreceptors on Substance P and 4 THatcen
sensory herve C-fibers, lzading to the releass e manstion  Elstamine and ather
of Substance P, Calcitonin Gene Related e R
Peptide, and other neurogenic mediators

e

Effector Cell (vasodilation, bronchospasm, b ronchorrhes, chemetaxis .. )

Organ system involvement in
chemical sensitivity

Wh?lt abO_Ut eXtra'alrW’_ay Respiratory Asthma, Rhinitis,
manifestations of chemical Sinusitis, Pneumonitis

sensitivity? Musculoskeletal Myositis, Arthritis,
Collagen Vascular
diseases
Gastrointestinal Imitable Bowel Syndrome,

Inflammatory Bowel
Disease

Dermatological Dermatitis, Rosacea,
Cutaneous Vasculitis
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Organ system involvement in

) o Neurogenic Switching
chemical sensitivity

. f::‘? ent
Cardiovascular hypertension, * The site of 6@__‘;_\_ ih;i
Arrhythmias, Vasculitis, inflammation can be 24 “g‘@:\ "
Recurrent Anaphylaxis switched from the '
site of stimulation '
Neurological Migraine, Fatigue, + Occurs in both o
Cognitive dysfunction, allergic and irritant /
Seizures, Coma airway inflammation Aneﬁ o
Psychiatric Bipolar disorder, ST L e Ol R
) . many disease T
Depression, Psychosis processes A - e
Effector Cell

Examples of Neurogenic Switching

= (Gustatory rhinitis
Food allergy leading to asthma & rhinitis MCS & Gulf War llinesses
Millgvist perfume challenges
» Airbourne contact dermatitis
= Systemic anaphylaxis

— Animal models with ablation of neural
pathways
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Bell IR, Warg-Damiani L, Baldwin CM, Walsh ME,
Schwartz GE. Self-reported chemical sensitivity and
wiartime chemical exposures in Gulf War veterans with and
without decreased global health ratings. Mil Med. 1998
Mo, 163(11).725-32.

» “Among PGW veterans, the subsst with worse
health associated with marked increases in
chemical odor intolerance since their military
service had a significantly higher odds ratio for
exposure to multiple chemicals, notably wartime
pesticides and insect repellent, than did
comparison groups.”

MCS & Gulf War Related lllnesses

+ British cohort study MCS CFS
+ “Operational Criteria”
+ Gulf cohort: MCS &

pesticide exposure, Gulf 1.3% 2.1%
{adjusted OR =12.3,

95% CI [5.1, 30.0]}

— Reid 5 etal. Multiple .
chemical sensitivity and Bosnia [0.3% |0.7%

chronic fatigue syndrome in
British GuIf War veterans.

American Journal of
Epidemiology. 153(6):604- | Era 02% |1.8%
5, 2001 Mar 15

Froctor SP. Chemical sensitivity and gulfwar veterans'
illnesses. [Review]. Occup Med. 15(3):587-89, 2000 Jul-
Sep

* "In several studies of GW veterans, using
differing criteria and varying assessment
measures for CS and MCS, the
prevalence rates for CS are reported to be
36-86% in Department of VVeterans' Affairs
patient populations and 0.8-20% in
general cohorts of GW veterans. The rates
of MCS are 2-6%."

Kipen et al. Prevalence of chronic fatigue and chemical
sensitivities in GuIf Registry Veterans. Archives of
Environmental Health. 54{5)313-8, 1999 Sep-Oct

+ VA's Gulf War CFS 15.7%
Registry

* Questionnaire
responses MCS 13.1%

* “CFS &MCS may
constitute an

appreciable portion
p,EJ B Both 3.3%
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Animal Model of MCS

Flinders Sensitive Line (FSL) rats

selective breeding for increased responses
anticholinesterase agent

increased sensitive both to a variety of drugs
* Increased broncheal hyper-responsiveness

— Overstreet DH. Djuric V. & genetic rat model of
cholinergic hypersensitivity: implications for chemical
intolerance, chronic fatigue, and asthma. [Review] [56
refs] Annals of the New York Academy of Sciences.
033:82-102, 20071 Mar.

Research Needs: Study of Specific
Diseases in Environmental Control Units

= Controlled studies
— Blinded whenever possible
— Consider sleep challenges to odorous chemicals

» Diseases with definite parameters that can be
followed

— Subjective symptoms, physical findings, laboratory
parameters

» Longitudinal studies
* Longterm follow-up

Summary

+ Environmental medicine grew out of and
extended the scope of allergy
— Extended diseases with environmental factor
— Extended substances that induce disease in

humans

+ Research needs to be done to define the
extent of and indications for specific
diseases being induced and/or
exacerbated by environmental exposures

References to Early Works

» Randolph TG, Moss R. An Alternative Approach
to Allergies. Perennial, 1990.

* Dickey LD. Clinical Ecology. Thomas 1976.

* Rea WR. Chemical Sensitivity. Vol 1-4. CRC.
1992-1996.

« Randolph TG. Human ecology and susceptibility

to the chemical enviornment. Thomas, 1962,

Ashford NA, Miller CS. Chemical exposures,

Low levels and high stakes. VVan Nostrand

Rheinhold. 1991. 2" edition 1998.
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Appendix
Presentation 3 - Bell

Presentation 3 — Iris Bell

TIME-DEPENDENT

SENSITIZATION

IN CHEMICAL INTOLERANCE
;E\ND GULF WAR ILLNESSES

Chemical Odor Intolerance

Iris R. Bell, MD PhD

The University of Arizona
College of Medicine

» hegative hedonic response in the
host

n illness symptoms from low levels of
chemicals tolerated by most people
= headache
= NAUSea
» difficulty concentrating
» dizziness

Prevalence of Chemical
Intolerance

Rates of Worsened Symptoms from

Environmental Chemicals
{Buchwald & Garrity 1994)

& 15-30% of general population, mild,
usually without disability

+4-6% of general population, MCS,
severe, usually with disability

CFS FM MCS
pollutioni 53% 60% 97%
exhaust
cigarette smoke SV Bl 87%
gasipaint/ 67% 67% 97%

solvent fumes
perfumes S7% A6% Q0%
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Chemical Intolerance Modifies Heart R ate Physiology
of Fibromyalgia (Baff af a/. 2601)

tdean Heart Rate Aweraged ower Four Sessions
2-way interaction, covaried for Hormone and Antidepre ssant Use

Wilks Lambda FE 482 1, p=0.05

N

—~

baseline 18min 30 min 45 min 60 min
TIME IN SESS IO NS

-
3

~ -
[

-
=

@
E3

@
Iy

Heart Rate (beats per minuts)
@
K

=0 Mormal Controls
= Fhd without CI
- Fhl with CI

@
w

Chemical Intolerance Modifies Blood Glucose
Response to Sucrose Ingestion over Time
in Fibromyalgia (Belf et al. 2001)

Blood Glucose Measurements over Sessions
2-way interaction (sucrose in $1-3; water in 54}
F{B.B4)=4 37 p=0.0007

3 130
o
E 125
a

120 - {
% 118 |
§ |
= 110 1
- o |

108
¢ : ;
5 100 E %
2 es| °
£ . . | o Normal
2 80 ; . - H n=10)
E s | = FMonty
s o | {n=10)
& et 3 | -= FMwhCl
E | sucrose 1 sucrose 2 sucrose 3 distifled water 4 {r=11)

SESSION

Medical Comorbidities in
Chemical Odor Intolerance

= ovarian cysts/breast cysts
= menstrual disorders
migraine headache
irmtable bowel syndrome
food intolerances
sinusitis

rhinitis

Family Histories in Chemical
Odor Intolerant Individuals

|
» hypertension and heart disease
= diabetes mellitus
= rhinitis/"allergies”

» substance abuse,
esp. paternal alcoholism
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Phenomenology of Low Level Representative Initiating & Eliciting
Chemical Intolerance Agents in Chemical Intolerance
‘e multiple symptoms in multiple systems ! Initiating Eliciting
¢ different agents trigger similar symptoms = solvents"/OCs = solventsA/OCs
in an individual patient (non-specificity) » cleaning products
<+ non-specific symptoms, with no clear = pesticides = pesticides
relationship to toxicological properties of = tobacco smoke
a specific chemical = perfumes
< single symptom in all cases is = automotive exhaust
‘cacosmia,” i.e., illness from low level = natural gas
chemicals with negative hedonic rxn = new carpet

Two Step Dynamical

Working Hypotheses Process
| |
s Chemical odor intolerance is a manifestation
of neural sensitization.

Initiation
» Individuals high in chemical odor intolerance
are especially sensitizable.
= The capacity to demonstrate sensitization in Elicitation

chemically intolerant persons requires proper
experimental design (2 or more sessions).
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Neurochemistry of
Neural Sensitization Definition ‘ Sensitization: Neural Plasticity
olneural sensitization is the progressive -II\/IesoIimbic dopaminergic pathway
increase in the size of the host's - from ventral tegmental area to
response to repeated, intermittent nucleus accumbens (reward
exposures to an initially novel stimulus. pathway)
eanimal model for multiple chemical » Prefrontal dopaminergic pathways
sensitivity, chronic fibromyalgia pain, and limbic excitatory amino acid
temporal lobe epilepsy, craving in drug pathways modulate process
addiction, PTSD, recurrent depression

. . . Agents that Favor Mesolimbic
Animal Studies Showing Sgnsitization
Sensitization to Chemicals over Time
| . X
» formaldehyde (Sorg et al. 1996, 1998) & cocaine, amphetamine
= psychomotor activity to cocaine * physical or psych ological stress
= toluene, peppermint (Kay 1996) . .
« limbic field potential 15-30 hertz activity ¢ lindane (pesticides)
= toluene {vonEuler et al. 1994; Beyer et al 2001) ¢ cthanol
= psychomotor activity to apomorphine, cocaine
» ethanol (Antelman et al. 1991; Grahame et al. 2000) s toluene (solvents)
» haloperidol-induced catalepsy + formaldehyde (other VOCs)
= lindane (Gilbert 1995) interleukin-2: subst = ist
= electrical kindling of amygdala O ey e S_ance Gl it
(endogenous mediators)
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EEG Alpha-1 Sensitization by Repeated Cocaine EEG Al_pha _Magnltude S_en5|t|zes
Exposures {20 mg/kg )Ferger et al 1996) over Time in Women with
. — : ‘ IChemical Intolerance (ge/ et a/. 1998)
00 __m |
1. I ] !
i fo < S 1]
Y - Y 2 ] ol e e
- skl P R KA BN
. i 1 e T ] e
é“:; f=1— BN an i iy | “ ] 5 K .
P e merereerereiry o v . ~
- ST I . e
§‘=°= /"_ T i“" T o onlmm 2 Im F] .IEM T sEEBON 3 e i
i:l i ST o S ivm ;.——s—..——-q;_;f"::}rf%_.: . . .: . o i
= = =0 L bz ] L L]
a8 as _:\‘mTM:m e 'au___o':ﬂ‘rwm_ Fra-
Odor Sensitization R s cow Cross-Sensitization:
in Women with CS Pl 1 ap=
or SA | SIS S N IlAgent “Nonspecifity”
1
*EEG Alpha Highest Y : T . _Z)eIJinition. One agent initiates the sensitized state
inCs = i 3 of heightened reactivity over repeated intermittent
*EEG Alpha sensitized 3 . a— exposures, then a different, structurally-unrelated
in CS & SA 2 agent elicits the same level of reactivity upon its
S H [ J—— first exposure
3]
_ L It e r = Siress with amphetamine or cocaine
CS = Chem Sensitive = ) i )
= Cocaine with amphetamine
SA = Sexually Abused S — 3 3 » Cocaine with morphine
Cont = Norm Controls 4 M‘*ﬁ_-_——.é » Fomaldehyde with cocaine
= Toluene with apomorphine or cocaine
{(Fernandez ef af 1999) oatime) = Sucrose with amphetamine or cocaine
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Formaldehyde Cross-
Sensitizes with Cocaine Host Factors in Animals that
(Sorg et al. 1996) Increase Sensitizability
I 1
e  y wira » genetic vulnerability
§ m] 2 » sucrose/sweet preference
g m] . = hyperreactivity to novelty
% mj » female gender
il n_7; » lateral asymmetry (leftward turning)

Highest Prevalence of Family Alcoholism Diagnoses

Human EVidence for MeSOIimbic in Chemically Intolerant with Lifestyle Changes
Neural Sensitization Model in CI

o

& #7(2)=7.1,p=0.02, CULSCHH

o increased family histories of drug or alcohol &0 -

problems in Cl
(genefic vilnerabiliy)

« increased scores on Carbohydrate Addicts Test
in Cl
(increased sucrose infake praedicts sensitizability)

« Altered resting EEG alpha & beta activity in Cl
(cf., afcahalics’ offspring & in stimulant drug-sensitized
animals)

a0

40 -

20

20 -

A

clLEC Clonly Mormal

+ more women than men report Cl tn=10) m=g) n=12)
(female animals are more senstizable than males)

% of Group with Family Akohol ProblemDx

_
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_ Mighest Rate of Paternal Aleoholism Different Rates of Psychiatric
in MCS with Identifiable Chemical Initiator |C0m0rbldlty by Group
50 (Ftedleret al. 1996)

L
|

¥2(2)=7.2, p=0.027

Current Psychiatric Disorders (p=.002)

» MCS (identifiable chem initiator) 26%
» CS (no identifiable initiator) 62%
» CFS 39%

Lifetime Psvchiatric Disorders (p=.004)

&N n MCS (identifiable chem initiator) 43%
v S e - = CS (no identifiable initiator) 69%
n=13) (n=4) (n=14) « CFS 2%

Detoxified Alcoholics Prefer Very

High Sucrose Concentrations Sucrose & Stimulants Cross-
| | (Kampov-Polevoy et al, 1997) | Sensitize (Avena & Hoebel 2003)
| I *
807 Nonalcoholic Subjscts (N = 37) 807 Detoxified Alcoholics {N = 20) 050 - |**—|
| i 2 | I Sugar
g % 2 * 2 200
g Q G E O Water
3 w0 LR <10t
w i w i o ©
g 20—% % ;’20_ ngo'
] ] Q5
o % % . % o ’_| . l_‘ i I|_| . g & 50
0.05 010 a.21 042 083 Q.05 010 0.21 042 0.83 -
PREFERRED SUCROSE PREFERRED SUCROSE 0 T 1
CONCENTRATION {M) CONGENTRATION {M} Amphetamine- Sa]ine_treated

treated Group Group
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Sucrose
Enhances
Dopamine in
Nucleus
Accumbens of
High vs Low

Sugar Feeders
(Sills et al. 1998)

Percent baseline dopamine

I T T VT B T )

Intervals (15 minutes)

EEG Beta 1 Sensitization/ Oscillation in
Fibromyalgia after Lab Sucrose Ingestion
Bell et al. 2001 .
f / "Pew study subjects
o ey .
o | = 4 groups:
. || | - = Unhealthy (ill) Gulf vets with chemical
fuls A | IR | e intolerance (Cl) (n=22)
i i " | (2™ | » Unhealthy (ill) Gulf vets without chemical
i ' | § | | ‘ intolerance (n=24)
f oy PR | W | « Healthy Gulf veterans (n=23)
' ]ﬂ [1=°° "o | -~ Noma = Healthy veterans in military at same time but
T E I R iR i ] Mo not deployed to Persian Gulf (Era vets) (n=20)
AR RREE A RIS TR S
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PGW Study Design I

= 4 sessions, once/week, same
procedures for all subjects

» 1% 3 sessions —jet fuel (JP-8) or clean
air sham; 4 session - perfume

» 15 randomized trials of acoustic startle
stimuli during sessions for all subjects in
all sessions

PGW Study Design II

= Parallel groups, randomized, double-
blind assignment:
= Y% of each group received 3 sessions of

sub-olfactory threshold JP-8B jet fuel
exposures;

= ¥ of each group received 3 sessions of
clean air
» All groups received perfume exposure
in Session 4 (cross-sensitization test)

Descriptive Characteristics of
Veteran Sample

» Mean age 40 SD 8 years, 85% male
= Era veteran controls were clder than the other 3
groups {p=0.01)

» More Hispanic veterans in ill Gulf veteran
groups {both with and without chemical
intolerance

» No group differences for education, gender

distribution, marital status, employment
statusf/income

Novelty Hyperreactivity in Unhealthy Gulf
Vets with Chemical Intolerance:

Initial Blink Hy perreactivity to Noise AND
Chemical Exposure (JP-8 jet fuel)

—r—
—-—
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Unhealthy Gulf Vets with Cl Start Low and
Decrease HR Variability over Three JP-8 Jet Gulf War Study: Heart Rate

Fuel Exposure Sessions (Bell et al. 2003) e l,\lariability Conclusions

[

+ As a function of JP-8 jet fuel exposure vs SHAM
clean air over Sessions 1-3, all 3 contrasts for HR
variability (SD IBI) differed significantly, after
controlling for covariates:
= Unhealthy Gulf Veterans with ClI differ from

Unhealthy Gulf Veterans without Cl
* Healthy Gulf Veterans differ from Healthy Era
Veterans
= Combined Unhealthy Gulf groups differ from
Ln{Session) & JPB Combined Healthy groups

=
=
=}
=]
w

Testing Cross-Sensitization in Session 4 (Perfume)
after Repeated JP-8 Fuel Exposures
[Observed-Expected] SD IBI Differences

| | Cross-Sensitization
.
» Replicated animal studies demonstrate

that stress and drugs (stimulants)
cross-sensitize

» Replicated animal studies demonstrate
that drugs (cocaine) and
environmental chemicals
(formaldehyde, toluene) cross-

54
-10

Se n Sltlz e GulfIRCI GuFILLNOCI  HealthyGulf  HealthyEra

Difference from 0 for [Observed-Expected] SD 1BI
=] o
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Testing Cross-Sensitization in Session 4 (Perfume)
after Repeated SHAM Clean Air Exposures
[Observed-Expected] SD 1Bl Differences

Difference from 0 for [Observed-Expected] 5D I1BI
w0

Gulftich GuifiLLNOCI  HealthyGuli  HealthyEra

Prior Repeated Exposures to a Drug
Increase or Decrease the Response
to a Given Stressor: Oscillation

W

LATENCY (taconca)

MOTRT SHOGK 1€OC 2COC 31COC  4CO0C 6
OHL COCAINE PRETREATMENTS
SHOCK

(Lo sa et & 1995)

Intensity of a Prior Metabolic Stressor
Alters the Direction of Response to a

| Subsequent Exposure to a Different Drug

Catalepay (aea)
b

Cardiovascular Sensitization

I

» drug activation of mesolimbic dopaminergic
system (D1, D2 receptors) induces increases in
blood pressure & heart rate via vasopressin
release {Cornish & vandenBuuse 1995)

» repeated stimulant drug administration induces
sensitized increases over time in blood pressure,
heart rate, body temperature, & locomotor activity
(Yoshida et al. 1993)

(Anteiman &
7 n H ] ] Cagdeda 1995)

Minutes After HALC
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Sitting Diastolic Blood Pressure

Sensitization in CI (Be/ er al. 1998) Conclusions - MCS/CI
Sersitization of Sitting Diastolic B ower Sessions in Chem Intolerant
o) e o) = Chemical intolerance may be a nonspecific marker
“5 PR e of heightened sensitizability
0 = Chemical intolerance is physiclogically different

from depression or prior abuse

g " = Chemical intolerance may reflect in part dysfunction
- - S
22 of limbic & mesolimbic pathways
28w ’\t . : . .
£ . /‘ —_— T, = Past exposure history matters: chemicals, drugs, or
CI ey life stressors may all initiate subsequent chemical

" o\ -4 DEFRESSED intolerance

—o MORMAL H HH H
BT G T et 5 = = Dietary factors, e.g., sucrose, facmFate time-
sitig standiig dependent sensitization in susceptible persons

Gulf War Study Collaborators

[
s Carol M. Baldwin, RN PhD

s Mercedes Fernandez, PhD
s Susanne Haugebak, BA

» Audrey Brooks, PhD

» Aurelio J. Figueredo, PhD
» Gary E.Schwartz, PhD

Funded in part by a VA Merit Review
Grant and NIH K24 AT 00057,
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Presentation 4- William Reeves

Chronic Fatigue Syndrome Occurrence of Fatigue

Occurrence, Case Definition, Pathophysiology

Peroent Reporting Fatigue
]
Y

157]

10 Uneplained

&1 caronis Fatgus
21%

o Medioal Dn it

Various Outpatient Studies ‘_u
-;. Farah iy D1 74 '

Diagnoses in 200 Fatigue Pts

CFS Clinical Picture 1994 CFS Case Definition

FATIGUE
Persistent/relapsing = 6 o
Not alleviated by rest
m_; o Substantial reduction in activities
2 o M“q No explanatory medical or psychiatric causes
] : g : Accompanying
e Symptoms
= . impaired memory/concentration mustle pain
- post exertional fatigue multi-joint pain
unrefreshing sleep sore throat
headaches tender lymph nodes
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Preva_lence of CFS in Clinical CES in Gondor
Practice

Primarily women
— Primarily white
g Upper middle class

F - "‘ professionals
2 éill Most report sudden onset
.- ] Av duration illness 5+ years

Prevalence of CFS Prevalence of CFS-IIE;-:!(TGSS

in Defined Populations ATl el Urban 1,040

Survey all 7,317 residents for fatigue

Rural 1,670

Clinical evaluation neot practical
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CFS in the U.S.

hré.l o0
"Q :-LEITS; ..mzr:
T,

.!'\

Fatigue in the Population

Frimarily wormen

Upper middle class
professionals

gBox > 1T

Lower socioeconomic

Frirmarily white

Racia ethnic minorities

host report sudden onset
Av duration illness 5+ years

Ay 22 physician visits annually

Most report gradual onset
Av duration illness 5+ years
Only 16% DxTx

wam
@
o
am
am
Jam
m 2500
FFr ) oF Gcrsm crs oo Ciwormen
atigue Group Eivien
373
o ﬁl 83
I CFSike CFS

Age-Specific CFS Prevalence

2500
—

St CF5-like
3 CFS
$ 15m
2 om
o

B t

o I

in the Population

1247 1828 30-39 40-49 5059 60-69
Age Group

Prevalence of CFS & Other Diseases

Acthma | a.2%

CFEdIhe 18%
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Impairment and Disability (SF-36) : .
- F
558 84 CFS in the U.S.
. ... Limited a lot performing all Performs all type s of n
Ph YSlcal activ It)"ph\}sical activities induding phyeical activties including 90 59 46 57 5T T2
bathing or dressing dueto the most Wgorous without 4 !
health limitations due to health
! ».urﬁ ‘(p.
Social activit Exreme &frequent ) Performe nommal social 95 59 71 T T¢ 5T ‘ ‘
Ocial ACIMILY  jnterference with normal soial — activities without : % ﬁ
adtivities dusto physical or intererence dueto .En& “, ,‘-
emational probl emes physical or emotional =
problems e 'v
Problems with work or other Mo problem:s with wark or .“
Role p hysmal daily activities due to phyeical  other daily activities dusto 89 30 34 M B 44 A
health physical health
Problems with wark or other No problems with work or 95 69 64 60 75 40
Role Ematianal daily activities due to emotional  other daily activties dusto
bl otional probl B -
promE EeenE previems Duration of illness 2-7 years
Bodily pain ;f:i:‘yse\nere extremelylimiting tliopziar:n orlimitations due T8 45 63 55 55 59 16% of CFS Dw ar Tx
29% of upper vs § % middle income
Mental health tl;lrirewnus Zdepressad all the Peacedll, happy, calmallthe g8 T4 T5 68 T8 46 41% of sudden ve & % gradual onset
Wita lity Tired orwomoutallthetime  Pep andenergyalithetime 72 23 44 45 50 40 25% unemployed/receiving disability
Seneral health ::tr?uo;;lehealm poor Zlikelyte  Personal health excellent g5 59 47 & &0 53

Economic Impact of CFS
lost productivity

*Annual loss to each family with CFS $20,000

Economic Impact of CFS
lost productivity

Annual productivity losses $9 Billion Annual productivity losses  $9 billion
ornen $3 Billian Wornen $3 Billian
Men $1 Billion Men $1 Billion

*Annual loss to each family with CFS $20,000
UK estimated direct costs US $4 billion
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CFS - Unanswered Questions

0
7P

-
l' _i@l“-‘a

Rac efethnicity ) %
Socioeconomic

Health c¢are utilization Risk Factors
Rural vs. Urban Biomarkers
Economic impact

CFS has been studied for more
than a decade and there are 3,000
articles in MEDLIME investigating
the etiology or markers of CFS.

*Infectious
—-EBY, enteroviruses, HTLY, other viruses
—Bacteria, rickettsia, novel agents

simmune function
—Immune systermn characterization
=celltypes, cytokines
—Functional analysis
stransformation, MK activity

sMeuroendocrne
—HPA axis
—MNeuroendocringfimmune
interaction

*Environmental

CFS has been studied for more than a
decade and there are 3 000 articles in

MEDLINE investigating the etiology or
markers of CF5.

Why haven’t we identified a consistent
association?

o Problems with case definition
o Studies have been clinic-hased
o Only prevalent cases studied

o CFS not amenable to classic case control design

CFS has been studied formore
than a decade and there are 3,000
articles in MEDLINE investigating
the etiology or markers of CFS.

Why haven’t we identified a
cohsistent association?

“Problems with case definition
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Problems with Case Definition

FATIGUE
Persistent/relapsing = § o
Not alleviated by rest
Substantial reduction in activities
MNo explanatory medical or psychiatric causes

Accompanying

Symptoms
impaired memorgiconcentration ruscle pain
post exertional fatigue roulti-joint pain
unrefreshing sleep sore throat
headaches tender lynph nodes

Limitations of the CFS Case Definition

Developed by consensus not empirically

Based on clinical experence not population-based
Defined by symptoms and disability
Focuses on Fatigue

Sensitivity/specificity not defined

Specific pathophysiologic process associated with CFS not
identified

Empiric Case Definition Population Data
Is the Consensus Construct Cormrect?

Tdephine Soreener nberview
0000 ko
Elﬁw
Hom fatigued
=36 »r."..ﬂs
Frobongel | [Chron icFet.gu
Fmgue
MedPrych Dx i ThrnE Haditerch T
s |

Wichita - Symptoms Lasting «~6 Months

Unrefreshing sleep 2% = Severe headaches 34%
Go sleep or wake up B1% = MNumbnesstingling 32%
Muszde aches/pain S0% = Shorness of breath 32%
Jaint P ain 49% = Stomachfabdominal pain  24%
Sinus/nasal problem 47 % = Diarrhea 16%
Depression 44% = Mausea 14%
Forgetfulness 44% =  Tender lymph nodes 11%
General weakness 43% = Chils 1%
Drifficutty thinking 43% = Sorethroat 7%
Fatigue post exertion 43% = Fewver E%
Photophobia 36%

a4 CFS Synmptoms 13%
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Wichita - Factor Analysis

+ Dichotomous factor analysis
— Symptoms coded as 0 or 1
+ Exploratory phase (n=718)

— Toestimate number of factors and factar
structure

+ Confirmatory phase (n=673)
— Totest exploratory model

Wichita - Three-factor Model
Musculoskela al

Muicls acher or pain HER
Jointpaln k14
Unuirual fatigue port-+:arton 45
General waakne 40
Shortns 11 of breath 31 Inflammation- hfection
Sore hroat i
Tandsriym phnodss T
Naursa 81
Fawar ar
Clariea E4]
Stomach or abdominal pain E4]
(=)} 4
SInu arna ial problem 1 4  Cognition- Mood- Sleep
CiMculty tunking or concentrating 50 ¢
Forgetfulner 1 or memary problamy e
unrafra ing tlasp ELR
Dupra nlon 40
Probilem 1 go tlesp or wake up L
FRChS corme s 055,027,033

Is the Consensus Construct Cormrect?

22 Countries
50 Sites

15,749 Com munity
19 472 Primary
2503 Referal

Empiric Case Definition Population Data

37,724 chronic fatigue patients

International Study - Factor Analysis
The Construct

Key Elements
Mood
huz culosk eletal
InflammatiorInfection
Cognition
Sleep

Consistent across cultures
Tertiary care unstable
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Clinically Empirical Case Definition
1997 — 2000 Wichita Surveillance Subjects

Hewer Fatigued
rtervew ed no
fiéeg

Core Constructs CF3 and GWI

CFS GWI - US/UK
Fatigue Mood cognition
Cognition Fatigue CF3-Like
Slesp Concentratio dmemone Evaluated Clinicall
————— Unrefresh or poor sleep :
- - Respiratary (allergy) [} T T 1
S mimEten Nen Fatigued | oy Ever CF Ewer CF 5-MODM Ever I5F Ewer |SF-DDM
lifly 70 0 41 152 70 39
Peripheral nervous
Age
Race
Sex 2-day in-patient study
BMI

Clinically Empirical Case Definition

FATIGUE
PeriirBnEMap Iing =§ Mo,
Motallewamd by mat
Substrmial edwcionnacivien TP
ical Sl
Mo azplanatory madlca\or.pl';cnlamc caunel  — Paychistric SCID
Accompanying Symgents

I pa e O oo e ion mutch pain

portesrionl wigus muli-pintpain

unreReling wieep Wl Tircat
Twagaalel ender i;mphnoder

Clinically Empirical Case Definition

FATNGUE
Foralimmtrsbapaing = & &o.
Wotaleabd b rent
Hucrndul redugtoninasi Wi
Mo eiplanatory madical or prychlatrc caumn

. Disabilify 5F-36
Accomapanying Syrpfonts
Im palrad msmor; oncammton muncls pain
pants Ieriondl WG muintpain
UrmaRahling Ikep 190 Amaat

oeesing wnderi;mphinode s
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Function/Well Being SF-36

Ph | functighimit=d a ot perbrming il Performs all types of
ysical un ctio Ehysical activties ind uding physical acivities induding
bathing or dressing due to the most vigorous without
health limitations due to health
. B Edrame & fequent Perfarms normal social
Social function inererence with nomal social - astivties without
activities due to physical or inerferance dus o
emational problems physical or emotional
problems
Problems with work or ather Mo problerms with work or
Role physical  dailyactiities due to physical — other daily actities due o
health physical health
. Problems with work or ather Mo problems with workor
Role Emational daily activities due to emotional  other daily activties dus to
problems emational probl ems
Eo d”y- p ain “wiary 2 vere extremelylimiting Mo pain or limitations due
pain to pain

Mental health Mervous & depressed allthe Peaczful, happy, calm all the time
time
\/i{amy Tired or worn out all the time Pep and energy all the fme

General health Personalbealth poor & likelyto  Personal heatth excellent
get worse

Clinically Empirical Case Definition

FATMGUE

Farul ierirsapaing = 6 fo. /" Fafigue WF!
Notthe uand by reat
1

Huc Tl reduatoninasy wiee,
No ezplanaory medical or pazshlatr;

muscls paln

mui-foimtpan
urmialing ikep tors Trat
Neadaciwn TN Mp NoM L

Fatigue Characteristics MFI

General fatigue | fael fresh 1 feeltired
Physical fatigue Physically | & el able to do a lot Physically | fel onlyable to do a litde
Mental fatigue Ittakes e effortto concentrate  Irtakes alot of effort to concentrate
Reduced motivation el can do anything

Reduced activity

| don't feel like doing anything

Ithink | do a lot in @ day Ithink: | doviery litle ina day

Clinically Empirical Case Definition

FATNGUE
Foralimmtrsbapaing = & &o.
Wotaleabd b rent
Hucrndul redugtoninasi Wi
Mo eiplanatory madical or prychlatrc caumn

Accompanying Symofonts

Im paired memear; enaendraton Munale pan

ponte zerfonl BEge mu-gimpain
190 Aot

urmaraaing Ihap
Neadaciw RN Mp oM

Symgfont Complex COC-5!
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Symptom Characteristics
CDC Symptom Inventory

Case Definition

— Postexerional malaise

— Unrefreshing sleep — Diarrhea

— Irmnpaired memoryfconc entration — Chills

— Muscle pain — Mausea

— M ulti-joint pain — Stornachfabhdaminal pain
— Headaches — Sinusinasal problems

— Sore throat

— Tender cervicaliaxillary nodes

+«  Other symptoms
— Feverishness

— Shortness of breath
— Sensitivity ta light
— Depression

CDC Symptom Inventory

+ Freguency + Intensity
— 1=rarely -1 =Mild
— 2= Some of the time * - 2.5=Moderate

— 3= host of the time — 4 = Severe
— 4= Allof the time

Clinically Empirical Case Definition

SF-36

WFI

CDC sl

FPhysical Function %70

SocialFo:.lncﬁon £ 75

Role pl'zy:sical €50

Role Emotional £ 67
and

General fatigue =12

Reduceot; activity 210
and

Postexertional malaise
Unrefreshing sleep
Impaired memongconcentratio

M= cle pain * 3 Symptoms
Wuttijoint pain and
Headaches Soore > 24
Sore throat

Tender cenvicalaxillary nodes

Comparison of Standard 1994 and
Clinically Empirical Definitions

Standard 1994 Empiric Definition

Definition CFS |SF ME
CFS 10(E3%) 6 (38%) i 16
IS5F 32042%)  38(B0%) 6 (B%) 75
Mot Fatigued i 13(18%)  &8(82%) 71
42 a7 =]
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Correlations of disability, fatigue, and symptoms
with classification

CFS |ISF NF
Fhysical function 23 T a0
Soclal function a0 T4 a5
Roie physical 14 61 a9
Roig Emdtional a6 7B 95
Buodily pain 42 60 78
Mental health 41 75 a7
General health a1 7o a5
Witality 19 37 T2
General fafigue 18 15 g
Reduced activiy 15 11 3
Physical fatigue 14 11 T
Mental fatigue 14 10 T
Reduced motivation 12 10 6
Symptom Inventory 47 18 G

Other Parameters to Evaluate in Context of
Clinically Empirical Case Definition

Polysamnograpty
Cogritive Function
Autonomic Mervous System
MNeuroendochng

Immune system
Psychometrics

Gene Activity

Proteamics

CFS has been studied for more
than a decade and there are 3,000
articles in MEDLIME investigating
the etiology or markers of CFS.

Why haven't we identified a
consistent association?

o Studies have been clinic-based

= Cinly prevalent cases studied

CFS Not Amenable to Classic
Case-Control Design

CFSis a Complex
lliness

lliness represants alterations in

cornplex systerns of homeostasis ‘
Mot & result of & single rutation or [~ 2
single environmental factor (. - .

Arise fram a corrbined action af -
many genes, ervirnmental factors o o
and rigl —confernng behavior -

Understanding complex illness ma 4
elucidate the carmman pathway s g
other cormplex diseases

The Puzzie
of Complax
Diseases
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CFS is a Complex lliness CFS is a Complex lliness
The pathophysiology of The pathophysiclogy of
CFS appears to involve CFS appears to involve
afferent and efferent afferent and efferent
pathways of brain-body pathways of brain-body
communication “Chronic Fatigus Syadroma—snt It was, but ten it spread communication

that all in your head 7 Ao the rest of my body.”

A

/
—
<;’II )

L.-

>

S

CFS, what to sample? Is Peripheral Blood a Reasonable

Sample?
+ Moidentified lesion
+« PBEMC reflect immune
« What sample i systemn
representative of CFS « PBMWC reflect endocring
disease? i system

« Leukocytes in CNS in normal
and disease states
— Activated T cells —
enterfleave
— MK cells — enterfleave
— B cells — randarn traffic

— Monocytes —assist in
raintenance and function of
BBEB enterfleave CMS
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Central Dogma of Molecular Biomarker Discovery Strategy

Biology
DNA
T mRNA Protein Protein
/ Aburidance Function
}

. ) Activity-based
[ Genomics J [Pr-ofeomlcs] E’r‘ofein Pr'ofilingJ

Gene Expression Profiling Gene Expression Profiling
+ An attempt to measure $ " « An attempt to measure

expression levels of all exprassion levels of all

- a2
genes in acell and to genesinacell and to
correlate the pattern with ! Q" correlate the pattern with .
disease phenotype 4 g '&‘._ disease phenotype » A
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Microarray Technology

Microarray Production Sample Preparation

TPhana)
DM & clones gy
] —_—
3 lizormcleotides Blmdﬁ o rELICE QPBMCS
Eryihwoctes
PCR amplification Brevlocites L
Punificaion T "‘_E

Fobotic pristine "'—E‘I:hel d cDNA
Bd

Hybridization

Microarray Technology

Scanning E i 8 -::.."..1

Biotin Anti-Biotin [

White light i i o

Labeled cDNA

Sample 2

Oligonucl entide

Microarray surface

How do we use microarray
data?

« Compare the intensity of one
spot (CFS3) to the intensity of
the corresponding spot

(contral) CFS |Cont |Ratio

QRO |~ = =

@@ @@ 3 1} 80

=N EY N

CFS Cont 4 100 100

Aflanta Case Control Study Gene
ExprESSion CFS Control Array s

CFS Case Arays
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Atlanta Case Control Study Gene Atlanta Case Control Study Gene
Expression . ... .. Expression

NS

Expression Profiles

CFS Case Arrays

Hierarchical Cluster Analysis

Gene Expression Intensity L '

Subjects

8

Atlanta Case Control Study
Conclusions

ot To Empirically Subtype CFS

+  The majority of the people with + 23 women with CFS from Wichita
CFS (red) grouped separately * Measure expression of 3,800 genes
from the non-fatigued people +  Question:

(green) — Could gene expression profiles

and differentially expressed
genes distinguish subtypes of
CFs?
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. ' Hierarchical cluster analysis on genes
Gene Expression to Define According to CFS onset

In
C FS fan ‘mﬁﬁ Of the 3,800 genes, 117 were significantly

Different between gradual vs sudden onset

+ Gene expression profiles compared by clinical
characteristics \

- Gradual onset versus sudden onset

- =50 years of age versus >50 years of age

- =210 years of illness vs. >10 years of illness

- 4 or 5 symptoms vs. 26 symptoms

- Body mass index (normal, overweight, obese)

- Symptom severity group

1)
SO WD 000 Ord e A
IEGRRREBERESR aRONEEg
NEIRNIERRFLSN SEoEaaT
o] 032 00 S 0 00 0 0 0 S o0 rnd o S e
C8S8S238383C3E g g e g
NRERARGaN NG AN AEANEEN

CFS Subtyping - Conclusions Biomarker Discovery Strategy

LTy Protein Protein

«+  First “molecular” evidence of a difference between people whose T mRNA > Abundance Function

CF$ occurred suddenly & those with gradual illness onset

& . o N . Activity-based
« Different profiles imply different pathophysiology Proteomics Protein Profiling

+ Several immune, endocrine and metabolic genes and pathways

involved « Gene expression of
PBMC tells us how
- Differentially expressed genes in RNA processing and metabolic the body is
pathways account for most of the (significant) differences between responding to the
CFS and controls illness fromthe
perspective of the

PBMC
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Biomarker Discovery Strategy

DNA Pratein Protein

T mRNA — A bundance Funet ian

Genomics I Proteomics |

Gene expression of = Protein profiling (proteomics) of

PEMC tells us how the serum will tell us about any

the body is process going on in the body

responding to the — Serum s ideal for biormarker

illness from the discavery as it samplesthat ertire

perspective of the body and contains protein

EEMC spillover from most bodil
processes

Act u.-ny bosed
Protein mellmg

Proteomics

Sebert Cp Array

Mass spectrometry of = | asssssssaisens

serum proteins to v I wsarareea, D

identify biomarkers of | rw || seew al_; P e
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Principal Components Analysis

Putting It All Together

| ———
| Non Fatigued |¢.>| CFS || ISF |

Omix
CAFTIE Endscrinedmmune Gencix
H H Aok Brignain
1 S eskinee oo i
minsrabios € b ik resimier
pnedal st
T nagr e T el

Putting It All Together

| e———
| Non Fatigued |9‘ oFs H 15F |
& Bse
S PP,
L e -
% ’ ‘

— ‘o
Identify diagnostic markexs ’
Elucidate clinical p arameters
Define p athop hysiology
Identify risk faciors

Devise control and prevention strategies

" that's whiy we nbed § compaiter.”




Appendix
Presentation 4 - Reeves

RAC-GWVI Meeting Minutes

April 6-8, 2005
Page 108 of 224

Genomics &
Proteomics

Meuroendocrine

Epidemiology

Clinical

CFS Program Bioinformatics Strategy

Pratesmics

Biwnfermaticsd ||| Col ond System |||

Genomics | Infarmetion Mansgemeni | Modeing

Asalysis Tosks,
||| Dats Intagration,
|| Computationsl Bislegy

Chaical Hetwarks and
Pathaays

Epidemislogy

Therapestic
1| Intervention

Preventisn

pie
Morker
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The Pathophysiological Basis
of Fibromyalgia

Daniel J. Clatw, VD

Professor of Medicine, Division of Rheumatology
Assistant D ean for Clinical and Translational Research
Director, Chronic Pain and Fatigue Research Center

Uni ity of Michig:

| Center

Paradigm Shift in

Fibromyalgia

+ Discrete iliness

+ Pain, focal
areas of
tenderness

* Psychological
and behavioral
factors nearly

always present

+ Part of a larger
of continuum

Y » Many somatic
symptoms,
diffuse
tenderness

* Psychological
and behavioral
factors play

tendet points oles in some
%?3“;" individuals
i

Tenderness in the General
Population

+ Pain and other somatic
symptoms occur as a
continuum rather than as
“yes” or “no”

In fact, all of the defining
features of somatic syndromes
such as FM, IBS, etc. occur as
a continuum

+ Inthe absence of a peripheral
injury tenderness throughout
the body is highly correlated

% of Population

16
14
12
10

]

Tenderness

Prevalence of Chronic Somatic
Symptoms/Syndromes in U.S.

Widespread Pain
Regional Pain
Fatigue

Irritable Bowel
Migraine

Tension HA

O Males
1 O Females,

|

—
—

0% 20% 40% 60% 80%

Wolfe et. al. 1994; Chey 2002; Saito 2002; Jason 1999
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Overlap between Fibromyalgia and
other “Systemic” Syndromes

FIBROMYALGIA MULTIPLE CHEMICAL

2 -4% of population; SENSITIVITY - symptoms in
defined by widespread multiple organ systems in

pain and tendemess response to multiple substances

CHRONIC FATIGUE
SYNDROME 1% of
population; fatigue and
4/8 “minor ctiteria”

SOMATOFORM
DISORDERS 4% of
pepulaticn; multiple
unexplained
symptoms - no
organic findings

EXPOSURE
SYNDROMES e.g.
Gulf War llinesses, silicon
breastimplants, sick building
syndrome

Symptoms and Syndromes
Related to Fibromyalgia

Tension/migraine headache —_._,.!“._._—-— Cognitive difficulties

Affective disorders ——————————= *=————ENT complaints (sicca sx.,
Tempocomandibular —————"""=" thinits, accommadation problems)
joint smdrome 4 Vestibular complaints
Congtittional Multiple chemical sensitivity,
Weight fluctuations “allergic” symptoms:

Hight sweats Esophageal dysmodtility
Weakness

Sleep disturbances L vp
mitral valve prolapse
Irritable bowel

smdrome Hon-cardiac chest pain, dyspnea due

to respiratory mm. dysfunction

Hondermatomal
paresthesias Interstitial cystitis,

fermnale urethral syndrome,
vulvar vestibulitis, vulvodynia

Summary : Whatis
Fibromyalgia?

+ A discrete disorder

« The prototypical chronic central pain state, that
can help us understand central mechanisms
that may play arole in pain and other symptoms
seen in chronic multisymptom illnesses

Summary

Peripheral (nociceptive) s« Central (non-nociceptive)

— Primarily dueto inflammation — Primarily dues to a central
or mechanical damage in disturbance in pain processing
periphery — Tricyclic, neuroactive

— NSAID, opioid responsive P oAty

— Respohds to procedures Behavioral factors more

| N prominent
— Behavioral factors minor — Examples
- Examples + Fibromyalgia
+ OA + Irritable bowel syndrome

+ Acute pain models (e.g. + Tension headache
third melar, pest-surgery) + Idiopathic low back pain
+ RA + Interstitial cystitis /
+ Cancer pain vulvodynia, hen-cardiac
chest pain / etc.
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What causes fibromyalgia?

¢ Genetics
e “Triggers”

¢ Mechanisms

—Relationship between physiologic and
psychologic factors

—Disordered sensory processing
—Autonomic/neuroendocrine dysfunction

Genetics of Fibromyalgia

» Cleary is a strong familial predisposition
— Most recent work by Amold, Hudson, et. al. suggest
> 8 OR for first degree relatives, and much less familial
aggregation {OR 2) with affective disorders
» Genes that may be involved
— 5 HT 2A receptor polymorphism TIT phenotype (Bondy 1999)
— Serotonin transporter (Offenbaecher 1999)
— COMT (Catecholamine O-Methyl Transferase)
+ Shown to be involved in pain transmission (Zubieta 2002)
+ Slightly different in FM (Gursoy 2003)

What causes fibromyalgia?

¢ Genetics
¢ “Triggers”
¢ Mechanisms

—Relationship between physiologic and
psychologic factors

—Disordered sensory processing
—Autonomic/neurcendocrine dysfunction

“Stressors” capable of triggering these
illnesses — supported by case-control
studies

-

Infections (e.g., parvovirus, EBY, Lyme, Q fever;
not common URI)

Physical trauma (automobile accidents)
Psychological stress f distress

Hormonal alterations (e.g., hypothyroidism)
Drugs

Vaccines

Certain catastrophic events (war, but not natural
disasters)

#* & 2 3 B 8

Claow, Chmosos; Neyrolmmnb homod igtion, 1997
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What causes fibromyalgia?

¢ Genetics
e “Triggers”
¢ Mechanisms

—Relationship between physiologic and
psychologic factors

—Disordered sensory processing
—Autonomic/neuroendocrine dysfunction

The Physiological /
Psychobehavioral Continuum

>
Population Primary Care Tertiary Care
Neurobiological Psychosocial factors
+ Abnormmal sensory + General “distress”
processing + Psychiatric
+ Autonomic dysfunction co-morbidities
+ HPA dysfunction + Cognitive factors
+ Smooth muscle + Maladaptive illness
dysmotility behavior
+ Secondary gain
issues

What causes fibromyalgia?

¢ Genetics
¢ “Triggers”
¢ Mechanisms

—Relationship between physiologic and
psychologic factors

—Disordered sensory processing
—Autonomic/neurcendocrine dysfunction

Sensory Processing in Fibromyalgia
A problem with pain “volume control”

+ Patients display a normal “detection threshold” to

sensory stimuli, but an decreased “noxious threshold”

+ This is not just to pressure, but also other stimuli, e.g.

heat, noise, electrical stimulation.

+ The general increase in sensory sensitivity could

theoretically be due to:
* psychological {e.g. “expectancy” or hypervigilance) or
+ neurobiological changes in nociceptive processing
(e.g., sensitization or reduced descending pain
inhibition).
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Neurobiological Pain
Amplification Mechanisms

» Peripheral
—Sensitization

—Recruitment of silent nociceptors (e.g. Abeta
fibers in inflammation)

—Alteration in phenotype
—Hyper-innervation {(Ruda, 2001)

» Central
— Central sensitization (Woolf, 1983)
— De-afferentation
—Disinhibition
— Structural reorganization

Using Experimental Pain Testing to
Examine Pain Processing

+ Hyperalgesia f allodynia distant from site of pain
— FM Petzkeic y

ICasey/C

— IBS (Mayer, Haliboff, Chung; Whitehea dy

— TMD (Maixner; Kashima)

— Tension HA (Langemark)

— Low back pain crauw

— Vulvodyniafvulvar vestibulitis (GieseckeReed)
# Potential Mechanisms in FM

—Wind-up in FM rice, Staud)

— Absence of DNIC (Kosek Marchand)

Functional MRI in Chronic Pain
ft is “alf in your head”

» fMRI takes advantage of magnetic moment of
deoxygenated blood, and thus can detect
neuronal activations associated with stimuli

» Most imaging sequences take advantage of “on-
off”’ paradigms, where the difference between
the blood flow in a “neutral” condition {e.g.
touch) and pain is imaged

« PET and fMRI have identified a number of brain
regions involved in pain processing

Pain Processing
(Melzack & Wall; Melzack & Casey)

PAIN
e |
Sensory Affective‘\“_P Cognitive
Dimension Dimension Dimension

+ Primary somatosensory » Anterior cingulate + Anterior cingulate
cortex (5 1) cortex cortex

+ Secondary somatosensory  * Anterior Insula * Anterior Insula

cortex (5 10

+ Amygdada + Prefrontal cortex
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fMRI in Fibromyalgia and Related fMRI in Fibromyalgia and Related

Conditions Conditions
* Is there objective evidence of augmented pain processing in « Is there objective evidence of augmented
fibromyalgia? (Gracely et. al. Arthritis Rheum 2002) pain processing in fibl’omyalgia?

* Role of depression in pain processing in FM (Giesecke et. al. Arthritis
Rheum, in press)

= Role of cognitive factors in pain processing in FM * Role of cognitive factors in pain processing in FM
~ Locus of control —Locus of control
— Catastrophizing (Gracely et. al. Brain, 2004) _ Catastrophizing
» Is there objective evidence of augmented pain processing in L ) .
« Is there objective evidence of augmented pain

idiopathic chronic low back pain? (Giesecke et. al. Arthritis Rheum, 2004) . L - . .
L ) processing in idiopathic chronic low back pain?
* Is FM a more global problem with interoception?

* Role of depression in pain processing in FM

Stimuli & Responses During Pain Scans

Functional MRI in
Fibromyalgia

s

i
—
’+‘ 1
-~

-

"=
;'/ A [FICIRVETRIE (n=16)
e
l f‘ Subjective Pain Control (n=16)
- |_]Stimulus Pressure Controll (n=16}

Pain Intensity

2.5 3.5
Stimulus Intensity (kg/cm?) STG, Insula, Putamen Cerebellum
0
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fMRI in Fibromyalgia and Related
Conditions

* Isthere objective evidence of augmented pain processing in
fibromyalgia?

Role of depression in pain processing in FM
* Role of cognitive factors in pain processing in FM

— Locus of control

— Catastrophizing

« Is there objective evidence of augmented pain processing in
idiopathic chronic low back pain?

* Is FM a more global problem with interoception?

Influence of Depression on
Pain Processing

* 30 subjects with FM and various levels of
depressive symptomatology

* Received painful stimuli to left thumb
+ Neuronal activations in pain processing areas

— Correlated with depressive symptoms as
measured by CES-D

— Group comparisons performed comparing FM
with major depression, FM without major
depression, and controls

Correlational Results
PAIN
Sensory Affective Cognitive
Dimension Dimension ~ Dimension
*Primary somatosensory = Anterior cingulate Anterior cingulate
cortex (SI) r=.28 cortex r=.10 cortex r=.10
*Secondary somatosensory  *Anterior Insula -Anterior Insula
cortex (S IT) r=.10 r=.51 r=.51
*Amygdala *Prefrontal cortex
r=.4/.5 r=.06

fMRI correlations with CES-D

Amygdala

Insula

xiyliz -20/0/-12 t
18/0/-10 x/y/z 32/2/14
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Graphical presentation of fMRI
findings with equal pain fMRI in Fibromyalgia and Related
Conditions

Healihy Comirols (n=T) FM without dep ression (n=T) FMwithdepression (n=T)

= Is there objective evidence of augmented pain processing in
fibromyalgia?

= Role of depression in pain processing in FM

= Role of cognitive facters in pain processing in FM
— Catastrophizing

— Locus of control

= Is there objective evidence of augmented pain processing in
idiopathic chronic low back pain?

- Is FM a more global problem with interoception?

Healihy comirols and FM without depression show activations in Fid with depression have

primary; 't cortex, d: coriex, } tivations in amyg
amd anterior insula and aerior insula

Internal Locus of
Control & Sl Powerful Doctors & IPL BA 40

£MRI Signal
G hg e mow e oa
.
5

8 12 16 20 @
Bediefs in Pain. Comirel
(Tndernaly

L8 12 18 m 2
EBdiefs in Pain Conirdl
(Powerful D octors)
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Influence of Catastrophizing on Correlational Results

Pain Processing PAIN
Sensory Affective Cognitive
Dimension <> Dimension™™ Dimension

+ Refers to the fact that individual characterizes pain
as awful, horrible, unbearable

+ Predicts poor response to therapy

+ 29 fibromyalgia subjects had fMRI performed with +Primary somatosensory *Anterior cingulate sAnterior cingulate
pressure on left thumbnail and correlations between cortex (S T) r=NS cortex  r=.42 cortex  r=.42
neuronal activations and residual catastrophizing . PO )
were calculated, after controlling for depression *Secondaty somatosensory  *Anterior Insula il EI:J;IS Ll

cortex (SIy r=.41 r=N8§ r
*Amygdala Prefrontal cortex
Gracely et. al., Brain, 2003 r=NS r=.47

fMRI in Fibromyalgia and Related
Conditions

« Is there objective evidence of augmented pain processing in
fibromyalgia?

« Role of depression in pain processing in FM

« Role of cognitive factors in pain processing in FM

— Locus of control

— Catastrophizing

Is there objective evidence of augmented pain Patient A - Low pain threshold Patient B - High pain

processing in idiopathic chronic low back pain? threshold Prominent bulging disc

« Is FM a more global problem with interoception?

Normal MRI of spine No pain or symptoms

Severe back pain Clauw et. al. Spine 1999
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fMRI in Fibromyalgia and Related Functional Imaging in Other
Conditions “Central” Pain Syndromes
* Is there objective evidence of augmented pain + Innumerable studies showing abnormalities in
processing in fibromyalgia? PET, SPECT in a number of chronic pain states
* Role of depression in pain processing in FM + Proton spectroscopy (Apkarian)
* Role of cognitive factors in pain processing in FM — Proton spectroscopy abnormal in chronic low back pain

(Grachey, Pain, 2000)

—Catastrophizing — The degree of abnormality is influenced by co-morbid

—Locus of control anxiety (J Neural Transm 2002)
+ Is there objective evidence of augmented pain —May be atrophy of brain regions in low back
processing in idiopathic chronic low back pain? pain (J Neuroscience 2004)

+ Is FM amore global problem with interoception?

HPA axis and autonomic nervous
What causes h JTOTO
) o~ system in chronic pain syndromes
fl bromyalg Ia - + HPA abnommalities have been consistently identified in
. fibromyalgia, TMD syndrome, LEP
+ Genetics « Autonomic abnomalities have been consistently
« “Triggers” identified in FM, IBS, tension and migraine HIA

+ The precise nature, and even direction, of these

+ Mechanisms abnormalities is dependent on

— Relationship between physiologic and —the methodologies used,
psychologic factors — the population studied, and
— Disordered sensory processing —whetherthese axes are studied at baseline
— Autonomic/neuroendocrine dysfunction (Where there is sometimes increased actl\”ty)

orin response to stressors (where there is
usually an attenuated response)
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Why Should the RAC on Gulf
War Veteran’s llinesses Care?

Studies of Physiology of Gulf War
Veterans vs. Healthy Controls, with FM as
“Positive Control” Group

* Sensory processing
» Autonomic function

Sensory Processing in Gulf War
Veterans

* Quantitative sensory testing for pressure
pain threshold
— 20 W participants with chronic multisymptom
ilnesses
— 36 age- and gender-matched controls
— 27 individuals with fibromyalgia
* fMRI in a representative cohort from above

Pressure Pain Threshold

Stimulus Pressure (kg
IS

MRS Low MRS Medum MRS Hoh

Subjective Pan Level
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Gulf War Veterans Fibromyalgia
EruinBogin | Xeord | Yoo | Beerd | areerd Bumegin | teord | vewn [ oo | s
A mena Crapuloi: E 2 [l I — - 4 b IS
51 # - 5 IE 51 55 -1z 2 I
s s 24 u 51 s 54 i [ &
tanlaad 5t -al 7 18 55 teplamd 5 - E i i
Fa 1ot Fruad imalgia Pajon o 30 Fp—
L P‘g“‘# a4 ) 474 fefel Panaal N E = 41
- st -1 S0l chetelum - 54 s s
@ 62 ] 49 o Fiaad ] 6l -1 ]
Tz

Healthy Controls

I E rain Fugien | Hevord. I T esord. | Teeard. I aroem I I

I 5 | [H) I ] | 2 I FES I

Studies of Physiology of Gulf War
Veterans vs. Healthy Controls, with FM as
“Positive Control” Group

* Sensory processing
» Autonomic function

Heart Rate Variability as a Surrogate

Measure of Autonomic Function

Subjects included 26 (19F, 7h ) with FW, 11 (BM 8F) with
G and 38 (18M,18F) normal controls. HRY was
determined from Holter recordings ohtained in the Clinical
Research Center.

In FM and in GW females, HRW was significantly lower than
in FM and GW males. HRV was similar in male and female
contrals. When HREW was compared by group within gender,
HRY was significantly decreased in fermale FWM and G and
no significant differences were seen for males with these
canditions.

Decreased HRY in FW and G\ appearsto be gender
dependent. Results suggest that different mechanisms may
he aperative in symptam expression in males and fermales
with this spectrum aof illness.

Summary

+ Recent research is giving significant insights into the
underlying m echanisms of Chronic Multisymptom
llinesses

— CNS disorder
—Triggered by a variety of “stressors”

— Abnormalities in brain function, especially in
= Sensory processing
= Aut ic nervous syst
= Hypothalamic pituitary ad | axes
+ Yery few mechanistic studies have compared GWY to
those with CMI that are in general population, but this is
an essential “control” group to interpret findings of
physiological studies in GWY
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Presentation 6 — Daniel Clauw

Treatment of Fibromyalgia and Summary
Other Chronic Multisymptom
I I I nesseas « Peripheral (nociceptive) « Central (non-nociceptive)
— Primarily due to infiammation — Primarily dues to a central
or mechanical damage in disturhance in pain processing
periphery — Tricyclic, neuroactive
— NSAID, opioid responsive gzr:g\zgrj:sf:;;::rﬁnﬂve
Daniel J. Clauw, MD ~ Respondsto procedures prominent
— Behaviora factors minor — Examples
- Examples + Fibromyalgia
Profi of Medicine, Division of Rt tology + OA + Irritable bowel syndrome
Director, Chronic Pain and F atigue Research Center + Acute pain models (e.g. + Tension headache
Assistant Dean for Clinical and Translational Research third molar, post-surgery) + Idiopathic low back pain
The University of Michigan Medica Center + RA + Interstitial cystitis /
+ Cancer pain vuhmdyr!ia, non-cardiac
chest pain ! etc.

The Physiological / ) )
Psychobehavioral Continuum Sub-grouping FM patients

Population Primary Care Tertiary Care « 97 FM patients (35 fermale) were administered a battery of self-

Definition factors (e.q., tender points, behavioral components) repart questionnaire s and subjected to evoked pain testing
+ The study variables were chosen a priori to reflect

a) measures of hyeralgesia thatwere less influenced by distress

Physiologic factors Ps?‘_;c.:;oof:hawora! than tenderpaints (e.g. dolarimeter and supra-threshold random
* Abnorm_al sensery General “distress” pressure esting),

processn?g : Pevchiatric b} affect (i.e. CES-D (depression), STP (trait anxiety))
+ Autonomic and HPA co%orbidities £) cognitive/evaluative factors (i.e. catastrophizing and control

axis dysfunction L subscales of the Coping Strategies Guestionnaire ).

Peripheral f « Maladaptive illness ol ) ¢ st . b
+« Peripheral factors behavior + Clustering of patients into subgroups

+ Secondary gain Gieseckeat . al.
issues Arthritis Rheum 2003

HPA = hypcthalzmic-pitaitary-acreral .
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Subgroups of FM patients

Group 1{n=50)
*Low depression/anxiety

-Not very tender Psychological factors neutral
*Low catastrophizing

*Moderate control over pain

Group 2 (n=31)
~Tender Psychelogical factors

=High depression/anxiety worsening symptoms
“Very high catastrophizing
-No control over pain

Group 3 (n=16)
=Extremely tender .
-Low depression/anxiety Psychological factors
“Very low catastrophizing improving symptoms
=High control over pain

Dually Focused Treatment

“STRESS" Psychological and
f:> Behavioral
Consequences of
GEQES — Symptoms Symptoms
+Decreased activity
+Isolation
+Poor sleep

POOR

+Increased distress
ENVIRONMENT

+ Maladaptive illness
behaviors

Treatment of Fibromyalgia and
Other Central Pain Syndromes

e Education

e« Pharmacologic

+ Aerchic exercise

¢ Alternative therapies

« Cognitive behavioral therapy

Treatment of Fibromyalgia and
Other Central Pain Syndromes

e Education

e« Pharmacologic

+ Aerobic exercise

¢ Alternative therapies

+ Cognitive behavioral therapy
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Pro-nociceptive influences
(hyperalgesia or allodynia)

+ Substance P (slow)
. nociceptive pathways
+ Excitatory AA (fast) (norepinephrine,
» Prostaglandins serotonin)
+ Kinins + Opioids
» Nerve Growth Factor = GABA
+ Cytokines + Dopamine
« CRH + CRH

Antinociceptive influences

+ Descending anti-

Pharmacologic Therapy Relative Serotonin and Norepinephrine
Supported by RCTin FM Re-uptake Amongst Antidepressants
+ Low doses of tricyclic drugs (e.g, amitriptyline, A A A A
cyclobenzaprine) best studied Serotonin Mixed Norepinephrine
—tolerance increased by starting at low dose - >
{210/mg), giving several hours before bedtime,
increasing slowly Citalopram Venlafaxine Amitriptyline Maprotiline
#+ S5RIs, NSAIDs ineffective orless effective Fluvoxamine Duloxetine Milnacipran Desipramine
¢ Mixed noradrenergic / serotinergic agents , i i L
— Atkinson et. al. Pain 1989: Mapretiline > Paroxetine > Sertraline Imipramine Nortriptyline
Placebo for non-depressed LEP Paroxetine Reboxitine
+ Symptom-based therapy Fluoxetine
— Tramadol
- Gab ape ntl n ME8 10z = nonsteroidal artiird ammatory drogs: RCT = mndomized
cnmmlledtrial_s: S5R1— sﬂue serctonin reuptake inhibitors
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Milnacipran Phase Il Trial
Daily Pain: Binary Responder Analysis -
y ty ~esp 4 Patient Global Scores
Responder Defined as 4.0 Gracely Unit (50%) Reduction st Endpoint an-
70- L mproved
O Mo Change
Sk B0 - Worss
35% _
% a0% & -
= T
2 25% 5 40-
5 —
EC]L 20% o
L a0 -
= 0%
10+
5%
wm O . .
Placebo MILZ00 Q0 ML 100 BID = = =
P = 0066 Compieter analysis: BID 39/51, QD 35446, PL 22/28. MIL vs placebo A= 0.003 Completeranalysiz BID 39051, @D 3546, PL 22025,

Duloxetine Phase Il Trials

Responder Analysis and Patient Global Pregabalin
0% Reductionon BRI Average Pain PGl Bndpoirt Score

40 4

Binds to a,8 subunit of voltage-gated
* ] * S calcium channels of neurons

¢ Reduces calcium influx at nerve
terminals and therefore inhibits release
o5 05 of neurotransmitters

! u . . — Glutamate, noradrenaline, substance P

study 1 sudy 2 Ewuidy 1 Etudy 2
=*pe 1 v, placebo
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Phase Il Pregabalin
Proportion of Pain Responders

—tidld

@ e * A significantly larger
3 proportion aof
§ 407 patients receiving
& pregahalin
T 307 PR 450 mgfday
2 189 experienced pain
=t o - relief (defined by a =
2, ] : 50% reduction in
Sl |_| ’_‘ H pain from baseline to

0 endpoint)

Placeho 150 300 450

Fregabalin Dose (mofday)

*P =003 vz placebo.

Global Impressions of Change

jacle CEIC
By orze By orse
g0{ ONoChange . 0] BNoChange
o Improve = B Improve
=1} =1)
® *®
a0 0
20 20
o
FBO FEB PR F&BE FBO [xcl] FcB FcB
180 20m 460 150 20m 480
Treatment Group Treatmert Group

FRE001

FP&IC = Patients Global Impression of Change.
C3IC = Clinician's Global Impression of Change.

Treatment of Fibromyalgia and
Other Central Pain Syndromes

o Education

¢ Pharmacologic

e Aerobic exercise

¢ Alternative therapies

+ Cognitive behavioral therapy

Exercise

= Aerobic nearly universally beneficial; tolerance,
compliance, adherence are biggest issues

» To maximize benefits:
— Begin several months after pharmacologic therapy

— Begin with low-impact exercises; avoid strength
training until late

— Both physician and patient should consider this as a
“drug!!
» Less evidence supporting strengthening,
stretching
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Improvements in aerobic exercise
VS hon-exercise controls
(combined data 4 studies)

0% —
LIRS

20444
15% 71
1044

5% 11 Oexercise
o - 7 Ocontrol
L] . ™ —- = —
5 | I Ty sigmificant

-10%

5

aerobic mean tender  pain intensiy

performance point pain i
threshold Busch A, et. al. Cochrane R eview 2003

Exercise Tolerability

» High intensity (heart rate » 150) aerobic exercise is
poorly tolerated with high drop-out rates overtime

» Moderate intensity programs (50 to 70% of age-
adjusted maximal heart rate) can be well tolerated

» Exercise should start at just below the capacity of
the participant and gradually increase in duration
to goal of 30 min of moderate intensity aerobic
exercise

Zowans SE et al Curr Opin Rheumatol. 2004

Treatment of Fibromyalgia and
Other Central Pain Syndromes

o Education

¢ Pharmacologic

e Aerobic exercise

¢ Alternative therapies

+ Cognitive behavioral therapy

Complementary and Alternative
Therapies

= Some evidence supporting

—Acupuncture

—Physical modalities
+« Myofascial release therapy
+« Trigger point injections (dry needling may

be as effective)

+ Chiropractic manipulation

—Biofeedback
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Treatment of Fibromyalgia and
Other Central Pain Syndromes

o Education

¢ Pharmacologic

o Aerobic exercise

¢ Alternative therapies

o Cognitive behavioral therapy

Coghnitive behavioral therapy

s A program designed to teach patients
techniques to reduce their symptoms, to
increase coping strategies, and to identify and
eliminate maladaptive illness behaviors

= Shown to be effective for nearly any chronic
medical illness

= Not all CBT is created equally; very dependant
on therapist and program

Improvements noted, CBT vs

standard care over 12 months
(n=122)

10%%
O Routine
o%a *

P ical pain a
functioning

OR 2.8, p=0.05 .
‘Williams DA, et al. J Rheum 2002

Veterans Affairs Cooperative
Study (CSP #470) CSP #470

# Multi-center trial carried out at 18 VAMC and
Department of Defense military hospitals

= Hypothesis — The proportion of patients who
had a clinically important difference in self-
report physical function would be better with
either exercise or CBT than those receiving
usual care, and the combination of the therapies
would be more effective than either single
therapy
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Inclusion criteria Subjects / Methods
» To be eligible veterans had have been deployed + 1092 veterans who satisfied the eligibility criteria and gave
to the Gulf War between August 1990 and written inform ed consent were random_ized to one of four
August 1991, and to endorse > 2 of the following LCE ks a";' s: 1) ?BT alone, 2) exercise alone, 3) CBT +
symptoms: exercise, or )usua_care. ] ] ]
+ Both CBT and exercise were delivered in groups of three to eight

— fatigue limiting usual activity

participants.
— pain in > 2 body regions

+ CBT Treatm ent sessions were 60-90 minutes long and met weekly

— heurocognitive sym ptoms for 12 weeks.

# These symptoms had to begin after August + Exercise prescriptions focusing on low impact exercise were
1990, last for more than six months, and be individualized for each participant after they performed a
present at the time of screening submaximal cycle ergometer exercise test at baseline. Veterans

in the exercise group were asked to exercise oncelwk in the
presence of the exercise therapist, and 2 — 3% [ wk independently
during the 12 aweek treatm ent phase.

Results — Demographics of PCS (SF-36)
Participants

85% male

. Mean 591 —| — Healthy Normals (n=2,329)
+ Mean age 0.7 Score 456 —1— Hypertension (n=816)
+ 81% presented with all three cardinal symptoms of T 437 —1— Type |l Diabetes (n=123)
GWVI at the ime of screening 427 —— Myocardial Infarction (n=50)
+ The mean duration of symptoms was 6.7 years 383 —]— Congestive Heart Failure (n=69)
+ Based on the Prime MD:

— 45% percent of veterans had either a major depressive disorder
or dysthymia ] _
— 3A% had an anxiety disorder 337 Vets GWI (n=1086)

— 43% had posttraumatic stress disorder
+ 24% percent of veterans had a pending disability claim —— Vets FMS (n=4,195)
and 42% were receiving disability paym ents.

Kazi§ (1999; P.C.); Ware, I(osinskiI Keller, 1995
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Response to Treatment Recommended Approach
+ Therewas amodest difference in the proportion of » For patients that need or want medications start
veterans who reported an improvem ent in physical with low doses of tricyclics; start low, go slow

function at one year am ong the treatment groups:

_ 11.5% for usual care » If patient tolerates and but symptoms persist:

— 11.7% for exercise — Add mixed reuptake inhibitor {e.g. venlafaxine, duloxetine)

- 18.4% for CBT or SSRI

— 18.5% for CBT + exercise — For additional analgesic effect add gabapentin, tramadol,
+ More significant improvements in fatigue, cognitive tizanidine

symptoms, distress, and m ental health functioning were » If patient doesn’t tolerate TCA use zolipidem,

observed with exercise alone, and with exercise plus
CBT compared to usual care. zaleplonz trazgdone .
+ CBT alone had a statistically significant effect on * Aggre;swely In_troduce n_on-pharm acologl_cal
cognitive symptoms and in m ental health functioning. therapies, consider tapering pharmacologic
therapies
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Presentation 7 — Mark Melanson

Depleted Uranium CAPSTONE Aerosols
Study and Human Health Risk Assessment

Introduction

Depleted uranium (DU is the by-product of enriching
uranium for use as a fuel orweapon

DU is 40 % less radivactive than the natural uranium
that we all eat, drink, and breathe daily

The health effects of uranium {including DU) are very
well understood and are based on over a half-century
of scientific research that continues to this day

As with all potentially hazardous materials, the
amount of intake determines the risk

LTC MARK A MELANSON, Ph.D., CHP
Program Manager, Health Physics
LIS Army Center for Health Promotion and Preventive Medicine

ZISTHRENL FIESSTHRENT

Military Applications of Depleted Uranium Military Unique Exposures

= Faraver 30 years, the DoD has evaluated the safety of OU munitions
DU is usedin armor-penetrating munitions and tank and armnor with this rost recent assessment in 2004

amaor packages
P € .5, used DU for the first time in cormbat during Cperation Desert

Its ability to "self-sharpen” makes DU the most Storrmin 1991

effective anti-armor munition on the batlefield Fratricide {"friendly fire"}) involving six Abrams tanks and fourteen

DU munitions allow U 5. Forces to kil enemy tanks Bradley Fighting Vehicles in 1391

at greater distances - Asreported inthe USACHPPM 2000 Report, existing data were not
robust enough for modeling doses ta personnel inside Abrams and

When used in armor, DU resists penetration — it has ;
Bradleys perforated by DU munitions

never been perforated in combat
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Appendix
Presentation 7 - Melanson

DU Exposure Categories DU CAPSTONE Aerosol Study and
Human Health Risk Assessment

Category Description
- % 6 Million Project

Service members in, on, or near (within 50
| meters) of armored vehicle struck with DU at the
time of penetration by the DU munition

- 5 years to complete

« Rigorous science

Service members whose military occupational
l specialty (MOS) require entering vehicles - External Peer Review

damaged by DU

« Transparent process

Service members who have incidental exposure

[}
to DU « Unlimited release of data

Batielle DU CAPSTONE Process

The Business of Innovation
Eatelle Memoral inctiu

) .
Pacific Northwest — ek e Phase |- DEVELOR TEST
¥ / CELT e s ) Pear R aview PLAN & EXPERIMENT
National Laboratory ' + Los Alamos. (D20s)
U e A plis Lovelace MATIONAL LABORATORY
Phass Il — T Phasella —
PEEF REVIEW e FEEF REWIEW

¥

U.E. armz Ma eriel Camm ang U.E. frm:; Heaw; Mo alc 0o U.E. Army Te ot Evaluadan Cammand
Capstone Test Fhaselll — Phase V-
Report FEER REWVIEW HRA FEER REVIEW Final
HEA

&w J

ULE. 4rm Centor b Hrealh

Pasfio Northe ot Natonal laboraory Lo wlaoe Rewiratory Feoarsh incitut Locolamo = Kedonal Lao oratany
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Other Depleted Uranium Initiatives

Environmental Base Camp
Assessments

+ Sampling includes

- Analysis includes

Environmental sampling
at bivouac sites to
ensure areas are safe

direct measurements,
air, soil, and water
sampling

radioactivity and DU

Post Deployment Screening for

Reevaluation of Areas of Potential
DU Contamination

Depleted Uranium

24-hour urine specimen
analyzed by Inductively Coupled
Plasma Mass Spectroscopy
(ICR-MS)

DoD policy requires testing for
Level | and Il personnel Level
Il may be tested if desired

Lab analysis by accredited lab
with over 30 years experience

Cwer 1,700 personnel tested
with 5 DoD Service Members
identified as having elevated DU
in their urine and referred to the
Baltimore VA DU Medical
Follow Up Program

+ As Samawabh, Iraq,

+ Allegations of DU

location of the 442nd
Military Police
Company, New York
Army National Guard

contamination

Laboratory analysis of
samples is ongoing
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International Cooperation

+  Participation in three United
Mations Environment
Programme (UNEF)
missions to the Balkans
(Kosova, Serhia and
Montenegro, and Bosnia)

»  Consultative support to the
Wiorld Health Crganization
(WHO)

+  Consultative support to the
Intemational Atomic Energy
Agency (IAEA)
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Presentation 8 — Mary Ann Parkhurst

Estimating Depleted Uranium Aerosol Doses

and Risks: Study Objectives

An Overview of the Capstone Depleted » Generate data to fill knowledge gaps
Uranium Aerosol Study about aerosols created by perforation of
and the Capstone Human Health Risk armored vehicles with DU munitions
Assessment
« Apply data in dose and risk assessment
Research Advisory C A ze on Gulf War Vet ’ Ninesses Df DU aerosol exposures
pril 7, 2005
—Retrospective assessments
Mary Ann Parkhurst .
acific jonal L. v —Prospective assessments

Richland, Washington

Datato Be Generated Peer Review Committee

Dr. Roy Reuter, Team Coordinator
Dr. Arthur Upton—Radiobiology

Underlying question: Are health risks high Dr. John Doull—Taxicology
enough to warrant Changes in Dr. Rogene Henderson—Inhalation Toxicology
Dr. David Hoel, Health Physics, Industrial Hygiene
— Medical policy for tfreatment? Dr. Morton Lippmann—Air Sampling
—tdonitoring? Dr. Paul Strickland—T oxicology

Dr. Wes Van Pelt—Health Physics

Dr. Paul Baron—Aerosol Physics

Dr. Tony James—Health Physics, Computer Modeling
Dr. Wesley Bolch—Health Physics, Computer Modeling

— Protective Measures?




Appendix RAC-GWVI Meeting Minutes
Presentation 8 - Parkhurst April 6-8, 2005

Page 135 of 224

Capstone DU Aerosol Study Field Tests

- Phase | — Abrams tank with conventional
armor

— Crossing shots {4)
— Breech shots (&)

+ Large-scale field testing of aerosols generated by
perforation of armored vehicles with depleted
uranium (DU} penetrators

+ Highest priority on aerosols created inside vehicle at = Hull shot (1)
time of and immediately after perforation + Phase Il - Bradley Fighting Vehicle
- Fired at ballistic turrets and hulls > Sl ey

— Turret’breech shot (1)

+ Collected aerosol and deposited particulate material « Phase Il - Abrams tank with DU armor
+ Characterized chemical composition and particle size — Armor packaged shots (2]
collected over first 2 hours + Phase IV — Abrams operational tank

Bradley Fighting Vehicle—Conventional Armor

Abrams Tank— with Conventional or DU Armor
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Perforation Shot Lines

P12 g i)

pRCIOIONS0)0K

ATC SUPERBOX FACILITY

T

Exhaust Air

§ Filtration System
S 9. sl

Superbox

Instrumentation Tunnel
" Buildings

Staging

Pad

ATC SUPERBOX SHOT
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Sampling Environments Sampler Requirements

+ Interior {primary sampling)
— Turret air (and passenger compartment in
Bradley) imm ediately after shot
— Periodically up to 2-hr post shot

— During recovery operations — Sampler Redundancy

— Turret interior surfaces . Accommodate computerized time sequencing
- Exterior (secondary sampling) control

+ Survive a high energy environment
— Robust aerosol samplers

— Physical shielding against imnmediate pressure
and temperature pulses and fragments

+ Overall sampling rate <200 Lpm

Interior Sampling Equipment Selected Interior Sampling Equipment Selected (Cont.)

Filter Cassettes
{(IOMSs). used for time-
sequenced sampling

+ stainless steel
+ Gelman Supor
membrane discs

+ Replaced with Zefluor
filters

Cascade Impactors:

used for timesequenced
sampling

34-pm, 8 stage, inlet modified,
with backup filter

= Effective cutoff diameter at
ZLlpm: 21,15, 10,6, 35,16,
0.8, 0.5 mm, respactivaly

» Mxed cdluloss ester
substrate

= Medium of 0.2-prm pore size
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Sampling Arrays—Placed at Commander, Driver, Gunner, Sampler Shielding
and Loader Positions (Right and Left Scout in BF') T = -

L rp bocasond s mnpactor f s
TOM fiker cassette

Phase IV Samplers Interior Sampling Equipment Selected {Cont.)

5-stage SRI cyclone
train
= Stage cutoff diameters of

aerodynamic diarmeters
{prri at 10 Lprn flove rate
10,43,29,2,1.2 (1.2
hackup filter)

Used for bulk aerosol

sampling
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Interior Sampling Equipment Selected (Cont.)

Merlin-Gerin auto-advance moving filter sampler
(AW19 filter tape; 28 Lpm sampling rate; discrete or continuous)
Used for sampling in first few seconds

Gast vacuum pump

Samplex controlbox

Pouer suply for HG 2000 Kodak HG 2000 high speed and standard video

Sampler controlbox
Particulate sampling array: 9 cascade impartors,
9 filtex cassettes, thermoconple

Loarder

Pressure gauge mouted on
underside of tunet 100§

Standard video

Moving filter sampler
and cyvlons 3-stage particle separator "
sammected to backup filter Chast vacuur pump

Driver Sampler contiol boxes under hull

Priséen grog mowited
o e e O gt g

Purticuliti sampling vaps o2 ww pasitisns

MIBP pmerving flier rasmpler
snehclone § stage particle sepantr
conmected b5 b kup fller

Insrumentatce i loader's 5ide of bastle

Samples comtrel box

R ol panicnlits sasnphing wvir

Eodak 65 2008
11900 &

Stan dard vedes () fram a/rec)

Dasi vaosum pump

Hear of particulate sampling amay

Standard vibes (0 Eramesiras)

Saupher svams] bz

T trum mtati on w commander’ s 6 da <f burde
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CAPSTONE Aerosol Sampling
Computer Control System

saasansnaa

Interior Surface Contamination Sampling

+ Deposition trays
—din by din. aluminum trays (100 cm2)
— Four an floor near each of 4 sampling arrays
« Wipe surveys
— At least 30 discrete, pre-marked wipe locations
+ Cotton gloves
— Woaorn by sample recovery personnel {over protective

8 895045900 glaves)
(22 hull - engine {26 turret - mmno
compartment ) compartment ) (23 turret) (3] above breech) 130 hally
| | ] J
Interior Exterior
Contamination Contamination
Surveys Surveys

| \
| (28 bilow-alT panchs) (25 turret) (29 hull)
(21 hull - engine (27 commander'’s (24 above breeeh)
compartments ath)
. Dyposition irays on Exterior
Nose of Tank

A= top af hull (rear)
B = top ol turret (frond)
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DU Aerosol Analysis Laboratory Analysis

+ Radioactivity on filters, gloves, wipes, cyclone
— Alphaibeta counts
— Zamma counts — cyclones, gloves
+ Analysis performed by 4 laboratories + Chemistry
— Uranium analysis
— DU/ analysis (U235/U238 ratios)
— (xide analysis
+ Morphology by scanning electron microscopy
+ In vitro solubility

+ 8,000 samples collected

Example of Filter Cassette

Samples Collected Mass Concentration
e ©® o . .
Uranium Mass Concentration {pg/m3)
{adjusted for ingrowth) =
e ©® [Sample Mass (Max U ng] — Field Blank {Max U pg)]

[Sample Volume (L) x 1.0 E-3 m3/L]
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Phase I, Shot 1

— T .
E b —e— Loader = W0 Mean Concentration (Pl, Shot 1)
2 —m— Driver 1 € *  Mean Concentration (Pl, Shot 2)
= g 4 Mean Concentration (Pl, Shot 5)
5 & *  Mean Concentration (Pl, Shot 6)
= 7 10 TR, *  Mean Concentration (P1, Shot 7)
= £ | ®  Mean Concentration (Pll, Shot 3)
£ ] | |
s 3 L1

(& £ |

= 3

£ g .

= E| = —

= - —

- v
= - o ]III\['I|||||'\I'|||[||\II|||I|I|‘III|[.
. ] 20 40 60 80 100 120 140
: . . Time (minutes)
[+] 25 50 75 100
Time after Impact (Minutes)

Cyclone Residues

DU Aerosol Summary Table

Mean DU Concentration izim’)
0 zec

Shot Descrip tion [ 30sec | 1man | Woun ]| 1h | Zh
Retrospective

b mms—emssing nll [11 [0 [ &0 Jon Jops? Joo4?
Emidley—turret and passenger comp’t | 3.0 | 27 [ 22 Jo13 [onpaz |ooz4
Prospectie

Ash ms—cmes ing taret &3 7.8 57 0.15 0064 i
iib mms—emssing tarret intobmech 16 12 &4 0.0 [op2e | onis
[ &b s —ime DU ammor 10 73 42 | 0ms | 00l7 | o0is
Ab mms—irto DU armor

[FIV -4, writh ventlation) 0.0s2 0.14 0zz | ool = =

() Dyverages Tuot e Mirapolate d past lact emple.
() Samplrs for both shots showed similarpattemn in large re duction from 1 ming most 30 min DT conc sndrations
were lovrer than ot 1h.
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Chemical Composition of Total Aerosol Mass

- DU Concentration
— 38 to 54% in the Abrams BHT/hull, conventional armor

— 43 to 72% in the Abrams EHT/turret shots, conventional
armor

— B0 ta 72% in the Abrams BHT/turret shat, DU armor)

— 1? to 29% in the Bradley BHT/passenger compartment
shots

+ Other Metals Concentration
— Mlostly aluminum and iron
— Some titanium, zing, and copper
— Additional trace metals

DU Particle Composition and Morphology

+ DU oxide using X Ray Diffraction

— Pradominant phase was U,0/U0, believed to be
primarily hyperstoichiometric forms of LI,Oy

— U, 04 also present especially in larger particles

— A small amount of schoepite (U0, 2H,0) found in several
samples

+ Morphology examined using scanning electron
microscopy

+ Composition of individual particles analyzed using
energy dispersive spectroscopy

cpslm 1388, /IO G647

Stages 1 and 4 Distributions




Appendix RAC-GWVI Meeting Minutes
Presentation 8 - Parkhurst April 6-8, 2005
Page 144 of 224

Less Dense Aggregates

Typical U Aggregates

In Vitro Solubility in Simulated Lung Fluid
Transient Fireflies

D e et
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Moving Filter Residues—Discrete Interval

Moving Filter Residues—Continuous Time
Sampling

Sampling

Example of Cascade Impactor
Samples Collected: Respirability of Particles

3.00 pm
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AMAD Graphs: 10 sec, 1 min, 3 min, 33 min

ARAN I dyy
T

i

gl

Agrodynamic Ciametes {um Astodynamic Diamates {us

WA i
1ALy

General Characteristics of Particle Size Exposure Categories for HHRA

Distributions
« Level | (modeling limited to the following)
+ Particle size distributions changed as a — Personnel in venicle at tme of Impact
. i i ; — First responders
function of time with larger particles . Level Il
settling out more quickly — Personnel whose job functions require them towork in

and around vehicles containing DU fragments and
particles, usually within hours to few days

- Level lll
— Personnel with brief or incidental exposure

— Includes those entering equipment, downwind of DU
impacts and fires
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Level | Scenario Development

+ Personnel in vehicle at time of impact
+ Firstresponders
— Stay-time in vehicle
— Breathing rates
— Type of breathing {(nose/mouth)
— Individuals' characteristics (Reference Many
+ Respiratary tract (| CRP-66)

+ Bone (ICRP-70)
+ Other organs (ICRP-23, ICRP-85)

Summary of Level |, In-Vehicle Personnel
Exposure Scenarios
- Exposure -
Scenario Time of E xposure Duration Breathing Rate
Crew Inside Vehicle
A From impact to exit 1 min post shot 1 min 3mth
B From impact to exit 5 min post shot 5 min 3 méh
3 mé hforfirst 15
C Fromimpact to exit 1 hpost shot 1h min, 1.5 méh
thereafter
3 mé hforfirst 15
1} Fromimpactto exit 2 h post shot 2h min, 1.5 méh
thereafter
First Responder
e Ery § min past shot, cxit 0 min | 10 min | I

Primary DU Aerosol Characteristics used in
Intake and Dose Modeling

+ DU concentration as a function of time

+ Particle size distribution as a function of
time

+ In vitro solubility as surrogate for
dissolution and transfer of inhaled
particles within human body

Aerosol Concentration (Source Term)

* DU Concentration over time (|OM)

* Particle-size distributions over time (Cl)
—Also DU concentration

» Cl data selected
— |OM conc = Cl stages summed conc
— 100 conc = early time intervals (<10 min)
— Larger particle sizes caollected by 10M =
— Adjustments for Clhwall loss
— Field blank adjustments ta all time intervals except first
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Inhalation Intakes Median DU Intakes
+ Time integral of aerosol concentration times the I Uranium Iniake - Se.
. . | TATS | TATVS mdley H
scehario breathing rate Scemari Comventional | Abrams Tank: | DU Amwor, | Convenional
Amm,_ wﬁmn_r, ECI'NP:C Amnr,_
+ Statistical approaches No Veniilation| No Ventiktion | Cperating | No Ventihtion
| oozt Liliely
- Conventional approach ;-gf@w ex_i‘_inslm?n g ,2;3 4112 28233
. - Crear, exatin 5 mm
— Bayesian approach E - Fict msponders 160 200 il 99
Upper Bownd
C- Crew, exitinl h | 0 | 70 | 51 | 1)
D- Crewr, exitin2h | 770 | 1000 | 110 | 370

Quantities Calculated
Dose Calculations

+ Radiological quantities

. Dosimetry models — Committed eff.ective dp;e - E(a0)
— HRTM (ICRP-66) + |CRP-B8 with modifications
. —Gonadal H{50) - testes anly
+ Deposition T .
« Clearance (mechanical and absarption) —1—:1;;'228 and uterus eliminated from remainder
- Gl Tract _UCRP__SD)_ —No splitting applied — ET assigned wy =0.025
— U systermic hiokinetic (|CRP-78)

— Crgan dose equivalents — H{(50)
+ DU aerosol solubility in lungfextracelluar fluids

+ Lung, BS, ET, kidney, LMN-TH, RM, Liver reported
— In wiro solubility results rather than ICRP-68 defaults . Chemical concentration
(Types F, M, 3}

— Peak kidney concentration
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Median 50-yr Committed Effective Doses E(50) Relative to NRC Occupational Dose Limits

+ Annual occupation TEDE limit is § rem (10 CFR 20).

E(50} rem + Although the E(50) is different from the TEDE, the
S e e T‘“r‘,]“ AT concepts are similar, and for radiation protection
. {?rmnr,_ ND‘I;TArmn_r, EC/NBC N {?rmnr,_ purposes, can be compared {ICRP [60] 1991).
. o Veniilation | No Venilation | Operating | No Vensilution + The NRC's planned special expeosure limit is 10 rem in a
A - Crevwr, exitin | min 20 23 0080 0.5 year (two tim es the annual limit, not to exceed five times
B - Crew, exitin 5 min 37 &0 0.44 1.7 the annual limit in a lifetime [10 CFR 20.12067).
£ - First s penders il L Ol U] + Although the E{50)s exceed the occupational radiation

| Upper Bound T l l limits for some scenarios, all E(50)s are less than the

[ itin 1 h 48 1 imi
ren exitinlh | planned special exposure limit.

D - Crew, exitin2h | 50 | a7 | ] | 24
+ For all scenarios modeled, radiation doses are at levels
unlikely to cause adverse health effects.
Median 50-yr Committed Equivalent Doses HT(50) Relative to NRC Occupational Dose Limits
to the Lung
+ Annual eccupational radiation dose limits include a 50
rem com mitted dose equivalent (10 CFR 20).
. " v Tandes Bradley Vehicle: + Although the HT(50) is different from the committed
Scenario Conventional Comrentional dose equivalent, the concepts are similar, and for
Arnwor, Arnwr, nlan o o
No Ventilation h No Ventilation radiation protection purposes, the two gquantities can be
Most Likely compared {ICRP [60] 1991).
A — Crew, exdtin | min 14 18 068 52 . .
[B—Crow, evit ms mm 67 ) K] 13 + Except forthe case in which an Abrams tank was
E _ Finst responders X3 14 31 &7 perforated through DU armor and the stay-time was 1 to
C_U?&:l_ﬂlh I = I = I — I = 2 h, the predicted doses to the organs were less than
b & —= =3 —= this occupational limit.
+ For all scenarios modeled, organ doses are at levels
unlikely to cause adverse health effects.
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Radiclogical Dose to Risk

ICRP-60/NCRP-115 approach
Cancer mortality risk coefficients

Summed organ risk approach {non-uniform
irradiation)

Median Lifetime Risk Increase of Fatal
Cancer from DU Inhalation

Lifetime Risk Increase of Fatal Cancer (Vi)
Scenari TATS E TAmMS Bradley Vehicle:
Comwentional | Abrams Tank: | DU Armwor, Conventional
Armor, DU Armor, ECINBC Armor,
No Ventilation | No Ventilation | Operating TNo Ventilation
| Most Lilehy
A — Crew, exitin 1 min 0.11 012 0.004 0034
B - Crew, exitin 5 rin 0.2 032 0025 00se
|E - First responders 0050 010 0023 0052
Upper Boumd
C-Cew,Eaxtimm1h | 027 044 [ 0057 [ 0.12
D-Crew.ExtmZh | 023 045 | 0065 | 0.14

Radiological Risk

“Generic” lung cancer mortality risk coefficients were
based on alpha emitters.

Lifetime cancer mortality risks calculated using the
Linear Mo-Threshold model of effect, thought to be
protective of health.

For rapid exits {1 min or less), the risks are slightly
greater than the risks associated with the annual
general population dose limit of 0.5 rem.

For all vehicle types, the estimated risks at the 90th
percentile are below or slightly exceed (byless than
10%) the risks associated with planned special
exposures.

Risks for first responders are below the risks associated
with the occupational limit of 5 remiyr.

Risk

Median Radiation Risks w/ 10t & 90t Percentiles
for All Phases and Scenarios (Compared to
Radiation Standards and Emergency Guidelines)

E-First Respanders

= A Crew, Exit 1 min IR Crave, Exit & min

RES 1C (10 rem) RES 1D (25 rem)

CCrew. Ex 11y
====RES 1A(0.5 rem)
RES 1E {75 rem)

== Dcn
== RES 1B (5 rem
RES 2 (126 rem)

ALY §immrm ! m P s

1.0E-02

1.0e-03

1.0E-04

1.0E-05 ABCDE

Abrams [Noa-DU Armor,
Mo VonsRation)

A BCODE

Abwams (DU Armar,
ECINBC Vantilation)

A BCDE

Bradley
Mo Venitation)
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Development of a Risk Model

+ Goal: Predict the severity of renal effects following an
acute exposure to uranium

+ Methodology: Develop a model that was based upon
documented renal effects in humans following acute uranium
exposures, and the calculated Kidney burdens

— 27 cases were selected
— dlinical sysmptoms or the biochemical indicators of renal
dysfunction
— peak renal concentrations of uranium in the Kidneys
= Fisher et 2/ (1990 [health effects in workers following an
accidental exposure to uraniurm hexafluaride]

= The Royal Society (2002} [renal effects occurring within a few
days after acute uranium exposures]

|luodfied fomthe Poyal Society, 2002

Acute Human Exposures to Uranium

Chemical Intake FPeak pg
Intake Route (n) Form (ma U} kidney Effect
o 100 +++

Renal Effects Groups (REGs)

REG Effects D {range) pg Wy Kidney
0 Ho effect 20.0 2.2
1 Transient >0.0-2.0 > 2.2 -64
2 Protracted =2.0-4.0 =6.4-18
3 Severe > 4.0 >18

Median Peak Kidney Uranium
Concentrations

Peak Kidney Uranium Concenirations fug Uig Kidney)

Abrams Tank: Abrams T ank: | Bradley Vehicle:
5 Clo: iomal | Ah Tank: | DU Arnwr, Conventional
Armer, DU Armer, ECNBC Armor,
No Ventilation] No Ventilation Operating No Ventilation
Mozt Likely
A - Crew, exdtinl min 3.0 1.1 005 1.0
|B - Crew, exitin 5 min 64 26 023 29
E - First responders 15 0.57 014 14
Upp er Bound
C-Crew, exitinl b | [F] | 35 | 046 | 3.3
D Coew, exitinzh | =0 | 37 | 156 | 410

(4) The sampler data used to cakulate Scenarios Cand D d#fered slighth and was responeible for the lowmer
dose for the longer e 3posure time.
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HHRA Median Peak Kidney Burdens w/ 10t & 90t
Percentiles for All Phases and Scenarios (Compared to
Renal Effects Groups and Occupational Guideline)

DU Health Risks in Perspective

- ODS incidents involved crews of 6 Abrams tanks and 14 Bradley
Fighting Vehicles—104 survived.

=== A-Crew, Exit 1 min
[ D-Crew, Exit2 h
-+ Renal Effects Group 1

D B-Crew, Exit § min C-Crew, Exit 1 h
—————— Renal Effects Group 0 « Of those struck by DU fragments, most continue to be medically
secmemnzOccpational SM (8ugi), smionin Renal Etiects Sraup'2 monitored. To date, no clinical symptoms of DU toxicity have

been observed in this group.

E-First Responders

5 * Crewmembers in these vehicles were exposed to DU oxide
aerosols in addition to any DU fragments resulting from impact.

Uranium is a much-studied material and its toxicity is relatively

Hg U/g Kidney
@3 N
H—

)
!
—
)
|
i
.

8 L well known. Although some risk may exist, no compelling
= I— s e - - - - - - - - Rt ||| R evidence from human epidemiclegic studies iate natural or
2 " [ =1 by
0 S 155 N == + = DU uranium with an increased cancer risk.
A B C D E A B C D E A B C D E A B C D E
Abrams (Non-DU Armor, Abrams (DU Armor, Abrams (DU Armor, Bradley
No Ventilation) No Ventilation) EC/NBC ilati (No Ventilati

The Bottom Line—Radiological Effects
The Bottom Line—Toxicological Effects

» For all vehicle configurations and modeled exposure
times, except for the unventilated Abrams tank

perforated through DU armor, predicted radiation doses
were within U.S. {routine) occupational limits.

* For the unventifated Abrams tank perforated through DU
armor, short exposures (about 1 min) were within
routine occupational limits, and exposuresupto 2 h
were within the emergency or planned special exposure
limits.

« For alf vehicle configurations and exposure times
modeled (up to 2 h), predicted radiation doses are not
likely to cause adverse health effects.

* In the case of the unventilated Abrams tank perforated

through conventional armor, the potential exists for
short-term adverse kidney effects for exposures 5 min
or longer.

In all other cases, predicted uranium concentrations in
the kidney are not likely to cause adverse chemically-
induced health effects.
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Presentation 9 — Lea Steele

DU in Relation to Gulf War Veterans Illnesses

Research on Health Effects of DU in
Relation to Gulf War Veterans” Ilinesses « Summary of findings of major DU reports

s Unanswered questions re: DU and the health of Gulf War
veterans

« Epidemiologic research on DU and the health of Gulf War

Lea Steele, Ph.D. veterans
« Brief review of relevant DU research previously presented to
Meeting of the Research Advisory Committee RAC
on Gulf War Veterans® llinesses
April 7,2004

R RAC GV V1] R RAC GWVI |

Major Reports on the Health Effects of DU:
Major Reports on the Health Effects of DU Summary of General Conclusions

+ Chemical (heavy metal) toxicity of greater concern than radiological

o RAND (1998) effects of DU

+ Concern about increased cancer risk

+ 1OM (2000) +  Minimal concern re: possibleincresse in oversll cancer risk (primarily lung)
»  Occupstional studies of Uranium exposures often too small to provide information re
&= common cancers
¢ Royal Society (UK, 2002) « Concerns about renal toxicity

» Transiant effacts demonstrated, but minimd concern re: longer-term kidney effects
axcept with large exposures (2.4, Gulf weterans with significant amourt of ambadded

+ USACHPPM shiraprel)

+  Solubility of uraniu m =ffects outcomes inoanimal stodies

+ Little research available re: possible damage to other systems and
organs (cardi ular, | logical, respiratory, neurological,
immunological, etc)

AL CW YT R 2 AL CWYT |




Appendix RAC-GWVI Meeting Minutes
Presentation 9 - Steele April 6-8, 2005
Page 155 of 224

Unanswered Questions re: Unanswered Questions re:
DU and the Health of Gulf War Veterans DU and the Health of Gulf War Veterans

+ Baltimore VA studies have followed a cohort of 40-60 Gulf veterans

« DUreports have focused on modeled and observed effects of with embedded DU shrapnel; focus primarily on renal effects of DU
DU exposure on the kidneys, cancer risk » Little information re: GWA-type problems in this cohort
» Cohort too small to determine risk from most types of cancer, other health
problems
» Route of DU exposure in majority of Gulf War veterans was inhalation,

+ Reports have not specifically addressed questions re: possible
relationship between DU and multisymptom illnesses in Gulf
veterans

ingestion

+ Animal research presented to the RAC indicates:
» Embedded DU pellets can be associated with chromo somal, mutag enic,
neurological, and immunological chang es
» Embedded DU pellets result in DU accurnulation in different regions of the

hrain
» Masal penetration of inhaled DU into the brain is enhanced by nasa
inflammation
*o+ | EENERETRNN * o+ | IR

Epidemiologic Studies: Association of DU With GWI-related
Unanswered Questions: ealth Outcomes

Is DU Associated with Gulf War Ilinesses?

Study E xposure Outcome  OR
g:tencer, 2001 w sir Eﬁ: case  OR=369 (154-0.01
= q e A ‘41 GWI cases, 113 c ontrols) EXpOSUre ase OR =446 (1.T4-11.
¢+ Biological plausibility of association between GWI . \ ol
and DU? SuadidGini, 1999 sl Jtneuro-  OR=23 (095537
(636 Danis h Gulf War vets) LI exposure psych
symptoms
¢« Requires information from human and animal studies Australian study sivcontactwith  functional — OR=1.1 {(0.3-1.6
{1,456 fustaKan vets) DU shell casings |mpa|5mentl:;1
prioT 2 weel

ARl AC CWVI | * | NN
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Unanswered Questions: Unanswered Questions:
Is DU Associated with Gulf War Ilinesses? Is DU Associated with Gulf War Ilinesses?

LumaniSiUdies DOD has identified 3 levels of DU exposure in Gulf War veterans

« Little epidemiologic information » Level1: ~ 150 people with high exposures ass ociated with

« Baltimore VA cohort: ongoing longitudinal study of 40-60 Gulf UL AT BT R EL D G

veterans with embedded DU shrapnel

€ ) 3 : » Level2: ~730 people exposed during cleanup operations
» MNeurocognitive and hormonal (prolactin and thyroxine) differences following the Doha fire, and cleanup of destroyed U.S.
in Gulf veterans with elevated urine DU levels vehicles
+» Additional information on multisymptom illnesses, effects of » Level3: unknown | exy | to ke from Doha
inhaled DU exposures requires larger studies that compare DU- fire, burning U.S. and Iraqi tanks, entered DU-
exposed Gulf veterans to nonexposed contaminated equipment
*o+ | EENERETRNN -+ |

. AFRRI Animal Studies
Unanswered Questions: Non-homogeneous distribution of uranium in the brain
Is DU Associated with Gulf War Illnesses?
Pelimaret al, Newrotcwicol, 20, 785-792 (1999)
R R 13
¢ Animal Studies
125 oz
» Animal studies of neurclogical, immunef/inflammatory, and s
behavioral effects of DU exposure L 1m Se -+
» Studies of DU in combination with other exposures of § . £
interest z l
so T TJ_
[A A ]
" [ . 1
Corte: Hippocampur  Frontal Cork 3 Mdbrain o rabe llum Warmlx
AFFRIstudies presented by Dr. Terry Pellmar at Feb, 2004 RAC Meeting

ARl AC CWVI |

* | NN
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AFFRI Animal Studies:
DU Alters Electrophysielogical Activity in the Hippecampus

Pelirar et &l Newrotcekeol 20, 785-792 (1999)

| oCortrol
200 i’ BLow DU
T 150
5
S 4op L I
R I
L1 — —
0 T
Synaptic Potential E zecitability

*o+ | EENERETRNN

AFFRI Animal Studies: Inmunotoxicity of DU

“Sofuble DU is taken up and concenirated by cuitured macophages,
affecting their metabolic viability, and eveniuaily leading to their death”

DU Uptake Effect of DU on Cell Viability
—_ m
w aim
E @mwowm
P S gim m
e £
[ i
¥ 5@
i E3
:li o
>
=] o

a4 Jite

* o+ | IR

Inhalation of Uranium Oxides:
Preliminary Results Presented by Dr. Johnnye Lewis

« Very Short'High Dose — Tank-impact scenario
+ ho detectable CN'S uptake regardless of solubility
» Solubility-related neuroinflammation
+ Most solublc forms result in cxtensive rena doposition and renal toxicity
» Femaes more sensitive to CNS & renal toxicity

s Short-termf Moderate Dose — March-Through Scenario

» Masa inflammation increases the probability of CNS deposition and
transport with low dose inhalation for 6 hr durations

* Longer-durationf Moderate Dose — Clean-Up Scenario
» No uptake observable in animals without inflammation

Results presented by Or. Johnnye Lewis & Feb, 2004 RAC Mesting

+_+ | e

Ongoing Animal DU Studies Potentially Relevant to
GWI

+ AFRRI: Continuing studies of immunotoxic effects of
embedded pellets of DU, tungsten alloys

+ Lewis {New Mexiceo): Continuing studies of neurological effects
of inhaled DU

+ Lasley {lllinois): Neurochemical effects of chronic DU exposure

+ Aschner (Wake Forest): Blood-brain barrier transport of
uranium

Ml AC N YL
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Animal DU Studies Relevant to GWI:
Our speakers

« Dr.Wayne Briner: Behavioral changes and Brain Lipid
Oxidation Following Uranium Exposure

s Dr. David Barber: Neurological and Behavioral Effects
Following Coexposure te Uranium and Stress

*o+ | EENERETRNN
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Presentation 10 — Wavne Briner

Behavioral Changes and Brain
Lipid Oxidation Following
Uranium Exposure

Wayne Briner
Jennifer Murray

Animal Findings

DU accumulates in brain as well as skeleton, muscle,
spleen, liver, heart, lung, lymph nodes, testes
(Pellmar et al., 1999).

DU accumulates in hippocampus & striatum, as well
as cortex & striatum (Barber et al., 2003)

DU pellets inhibited spike formation in the
hippocampus of rats, no evidence of renal damage
(Pellmar et al., 1998 & 1999).

Rats given high doses of U exhibit tremors
(Domingo et al., 1987).

U may compete with calcium at the cellular level, in

particular the neuromuscular endplate (Lin et al.,
1988)

* No effect of U on DA or 5-HT or catabolite levels

in a variety of brain structures {(Houpert et al.,
2004).

* No behavioral effects seen after 6 months DU

pellet implantation (Pellmar et al., 1998)

+ Developmental Effects

* U produces variety of adverse effects when
administered prenatally on litter size and viability.
Some teratogenic effects, esp. skeletal (native U,
Domingo et al, 1989; Bosque et al, 1993;
Paternian et al, 1989)

+ Gestational day 10 {neural tube formation) most
vulnerable time (Domingo, 1994)

* DU implanted rats demonstrated no effect on
pregnancy or rat pups. DU does cross placental
barrier and fetal tissue accumulates DU (Benson,
1998)
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Human Findings

+ DU found in urine of those exposed (Hooper et al.,
1999, MceDiarmid et al, 1999, 2000, 2001; Hodge

et al, 2001). Tssues concerning utility.

et al, 2000).

+ Relationship between urinary DU and
computerized neurocognitive testing (McDiarmid

+ Relationship between urinary DU elevated serum

prolactin levels (McDiarmid et al, 2000).

Decvelopmental Research

Female mice were exposed to 0, 19, 37, or 75

mg/L of uranium acetate for two weeks, then
mated. Exposure of dams and pups continued
until sacrifice. Mice were assessed using the
Fox Developmental Scale until age 21 days. At
21 days of age the pups were assessed with a
Functional Observation Battery after-which the
brains were removed for study.

Swimming
Swrimaming
'—:'—,53 _ -;lt‘-’)
= I.\\.r,.:"':'
! /' y

Fox Scale Score

Righting

Righting

=

Age (dayspost natal)
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Forelimb Placing

Forelimb Placing

9
-
L) L
.—"/" //
S

Fox Scale Score
-1
4
)
A
1Y
TR

—a—Corrl — -1

4 5 L] T
Age (days post-mataly

Approach

OF, Line Crossing

Interaction Bar Plot for Lines
Effect: Dose

Cell Mean

75

Adult Mice

» Male adult mice were reared under
standard laboratory conditions and
exposed to DU acetate in drinking water
at 4 dosage levels (0, 19, 37, and 75
mg/L) for 2 weeks.




Appendix RAC-GWVI Meeting Minutes
Presentation 10 - Briner April 6-8, 2005
Page 162 of 224

Rearing Reactivity & Visual Placing

Fig 1, Rearing Pl
e ctivity and Vieval Phong

TSN

TR

Rat Behavior (adult) Weight Gamn
* Rats were were exposed to depleted uranium acetate - ot o A P, Dt D » D
dihvdrate in drinking water at doses of 0, 75, or - T
150mg/1. for 2 weeks or for 6 months. At the .

conclusion of exposure, animals were tested in the

open-field maze. ) JT_
+ Lipid oxidation levels determined using TBA v

method. .

3
g [
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=y
"
S’E'lz
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Line Crossing, 2 weeks

Figu ro

Lins Crossing, § Wk Exposurats I in Drink ing Whtar

Rearing, 2 weeks

Figured
Feearing Eehavior, 2 Wesk Exposurets I in Dirink ng Wtar
w

¥
=

— = e
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Line Crossing, 6 months Rearing, 6 months
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Lipid Oxidation (adult, 2 weeks) Lipid Oxidation (adult, 6 months)

Figures Egu=l0
Lip # Oxietion, 2 Week Exposurets I in Drinking Whtsr o e e e b T e LT A
m
-
i |
I "
- |
H -
. ™
EDM
1
|
H biee
Dome
E
vien
voen
M M M |
M ] ™ ™ |
o | Gecanra vemer

Lipid Oxidation Seen in Mice Lipid Oxidation & Behavior

Fumf
Opm FioH Eshaviars and Lip M Oxidation, 2 Wk Exp osu rto DT
n Dirink hg Whtar
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Lipid Ox & Behavior (mice) Lipid Ox & Mice (cont)
Bwariate Scattergram with Regression Birariate Scattergram with Regression
035 A lo L L L L L L A L A 1 A - 035 ] M 1 N I N L a 1 1L L 6 -
o] 5 i 5
025 '_ _— s - L
= 27 8 ™ Loz (s ] o -
% ois ‘ i .' %‘ nis A ° B
S m -_\g\g\: & m A o B
ons '- B : s —- 8 L
0 B | .
=005 T T T T T T _0os ] - T T T T T ~—T T T T
k] 1 12 14 16 18 2 22 k3 i 12 1.4 16 128 2 22
wizple Teact
Cridfprot= 018 - 006 * wizple, ™2 = 145 Cridiprot =001 + .006 * react, "2 = 152
OF Behavior
Neurotransmitter Studies
Interaction Bar Ploi for OF 1 Lines
. Effect: Dose * Gender
* Mice exposed to 0, 39, 75 mg/L. DU acetate 160 7] '

dihydrate for 2 weeks.

* Open field followed by repeat with
apomorphine trial.

» HPLC determination of monoamines using
an ion-pairing method with UV detection.
Midbrain.

* PRELIMINARY FINDINGS!!
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Apomorphine Effect

Interac tion Bar Plot for OF2 Lines
Effect: Dose * Apomorphine dose
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Norepinephrine

Epinephrine

Frberartion Bar Flet for NE (82 a0l Treractiom Bar Floifor E(#2mhl)
Effert: Dose * Gander Effect: Dise * Gender
004 ooz
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0 [
a E 75
Cell Cell
Overview
HVA Behavioral changes in adults and developing
animals
] Changes seen in two species
Treraction Bar Flotfor HV A (#6,mbl)
e Produces lipid oxidation in CNS (direct/indirect?)
o Lipid oxidation related to behavioral alterations
s _— Complex effects on midbrain neurofransmitter
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Thanks

* Research Services Council
* Mary Burkhart

+« Dawn BelleIsle

* Kevin Byrd

+ Carmen Richman

* Brenda Petersen

* Bridget Abboud

¢ Daniel Davis
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Presentation 11 — David Barber

Background

= Many symptoms of GWI are potentially
. neurological in origin
NeurOIOQIFaI Effects of Acute = Two studies indicated that depleted uranium
J:T;W Uranium Exposure may have neurological effects

» Pellmar af &/ (1999) Hippocampal dysfunction in
rats implanted with DU pellets

5 = McDiarmid ef af. (2000) Neurological deficits in
David Barber exposed veterans with highest uranium excretion

University of Florida = Chemical similarity of uranyl ion to lead and
calcium

= Stress may alter the uptake of uranium

Goals of Study

= Several studies have shown that uranium m— control
enters the brain, but litde information on e,
kinetics of deposition and elimination or L VA siress
effects of DU on the nervous system

L1

et i

-+

» Examine the deposition and elimination of uranium 2 ; [
in the brain [

» Determine if acute exposure to uranium produces 7

neurological effects

» Determine if prolonged exposure to uranium
produces neurological effects

» Determine if stress alters uranium deposition or
neurological effects

Uranium (ngig wet weight or ng/ml serum)

RRIRRTIRANRIRNR

serum

Barberetal. 2005
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Cortex Hippocampus

uranium in corteo (DG wet weight)

Diays postenposure Days past-exposure

Striatum Cerebellum

weig
a3+
—.

H
>

ST —

N 2

uranium

6 s w4 oW B oW B 0 s 5 W B W B

Dags posienposire Qais posiiosus

= This study demonstrated that:

= There are regional differences in brain
uranium distribution

= There are several phases of uranium
elimination from the brain with the last
phase heing very long

= Prior stress did not exacerbate the entry of
uranium into the brain, if anything
increased its elimination

Research Questions for Acute
Toxicity Study

= [tis clear that acute uranium exposure
increases brain uranium levels, but are there
observable effects on neuronal structure or
function?

= Does the application of stress at the time of
uranium exposure alter the effects of uranium
on the nervous system?

Experimental Design

= Male Sprague Dawley rats

= Stress applied for 5 days prior to uranium
exposure (restraint + swim)

= 0,0.1, 0.3, and 1.0 mg uranium/kg
administered as uranyl acetate by i.m.
injection

= Tissue samples taken at 1, 3, 7,and 30 days
for uranium levels, neurotransmitters, GSH,
receptor number, and histopathology
= Rats perfused with cold saline

» Cerebral cortex, hippocarmpus, striatum, hypothalarmus
and cerebellum remave

= Whole body perfusion fixation for histopathology
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Stress

= FOB, motor activity, and passive avoidance
performed on day 6, 13, 20, and 27 illlly .

» FOB evaluated behavioral and CNS excitability,
autonomic effects, effects on muscle tone and
equilibrium, effects on sensory systems, and effects
on general physiology

s

» Horizontal motor activity was determined by beam
breaks in 2 minute segments over 30 minutes

Plasma Corticosterone (ng/ml)
L) -,
= =
= =

= Passive avoidance was used to evaluate memory.
Rats trained prior to study initiation and examined
weekly for retention of training.

Unstressed Stressed

Serum uranium | Brain Uranium
! , ,

== Gonrol, ureressed H
—@— O.img kg, urekessed E)
== 03mg Uikg, ureressed F)

== imp Ukg, urekesed e —3

—8— Conral, sreszed 1
—f— 0.img Ukg, skessed \

—d— 03ng Ukg, skessed Y
—#— 1mg kg, skessed .

rg g hppomp

D pem-dmng Eay poa-dnarg

ng UimL=serum

g Uy mateum

Day post-dosing
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Striatal Dopamine on PD 3 Ambulatory activity on PD 6
-— |
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Other Results R
1 | 100
g B 0 mgikg uranium
» DU treatment initially produced decreased weight g w0 ;gm‘;gk;-::;-i::'us stress
gain, but weights were equivalent to control by PD27 2 e M & 0.1 mg/kg uranium plus stress
=) m 0.3 mg/kg uranium
= DU and/or stress did not affect GABA, serotonin, g “ i Blilins toee e —
norepinephrine, or glutathione content in striatum, @ 20 O 1 mg/kg uranium plus stress
hippocampus, cortex, or cerebellum [}
» DU did not affect performance in the passive 3 Tereatinine H
avoidance assay, or indicators of CNS excitability, 5 25 ki
autonomic activity, equilibrium, or sensory perception %’ 20 n
= No histopathological lesions in the CNS were visible g 15 N
on H&E stained sections £ 0
n All doses of DU produced some degree of renal injury g :
and uremia 0
Kidney uranium |

Exposures DU

- 304 * [ control
fn 3 0.1 mg/kg
g 0.3 maglkg
% 204 1 N 1 mg/kg
=
-
=

10 » i

|
0

control Day1 Day3 Day7 Day30
Days after Uranium Dosing

bR e SR e

Dﬂ( 30, lm kg
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Summary
- B
= A single intramuscular injection of uranyl acetate i
increased brain uranium ]for at least 30 days. " AII_do§e_s produced some c_:legree of uremia.
Hippocampus and striatum accumulated higher It is difficult to separate direct neurological
uranium levels than cortex and cerebellum. effects of ur{:mium from secondary effects
= A single exposure to uranfyl acetate is capable of due to uremia.
producing neurological effects that last for at least 27 - .
days after exposure = The timing, duration, and effect of stress
= Stress at the time of uranium exposure had little suggest that effect on glopamme and forelimb
effect on uranium levels, but did alter some grip strength may be direct effects of
behavioral and neurochemical parameters uranium,
» Dose dependent decreases in ambulatory activity were
observed. These effects were not significantly altered by
prior stress,
= A transient decrease in striatal dopamine was observed,
This was ameliorated by prior stress
» Small dose dependent decreases in forelimb grip strength
were observed. These were ameliorated by prior stress.
Future Studies Acknowledgements

s We are completing assays of D2 receptors in
striatum, nACh receptor numbers in cortex
and NMDA receptors in hippocampus.

= We are currently conducting a 6 month study
utilizing implanted uranium and tantalum
pellets (Pellmar et al., 1999) with stress

applied throughout study.

» Collaborators
= Dr. Bernie Jortner
= Sandy Hancock
= Jonathan Hinckley
= Alex McNally
= Tamece Knowles
= Mike Kopplin
» Studies funded by the US Army MOMRP
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Presentation 12 — Lea Steele

Possible Association of Gulf War Illnesses with
Vaccines Received during the Gulf War

Gulf War Ilinesses and Vaccines:
Overview of Epi Findings, Remaining Issues

« Review of Epi Findings and RAC Discussions to Date

« Remaining Issues re: Vaccines and GWI

Lea Steele, Ph.D.

Meeting of the Research Advisory Committee
on Gulf War Veterans® llinesses
April 7, 2004

* -+ | EEESEE * o+ | I

Vaccines and Gulf War Illnesses: Vaccines and Gulf War Illnesses:
Issues Discussed Remaining Issues

+ Research re: squalene antibodies in Gulf War veterans, AVA recipients

« Epi studies consistently show association of GWI with
vaccines + Additional research related to long-term followaip of AVA recipients

« Greatest concerns have been raised about the anthrax vaccine + Problems with vaccines other than anthrax given during the Gulf War?
» High rate of acute reactions, little info re: long-term effects

+ Problems associated with manufacturing process? « Additional research related to receipt of multiple vaccines

» Probl with individual F ts of the vaccine? + Considerations re: combinations of specific vaccines, vaccines with other

. exposures?

« GWi-type problems among nondeployed veterans, recipients
of the anthrax vaccine? s Ewidence related to chronic immune activation ass ociated with receipt of

vaccines, TH1-TH2 shift (Rook hypothesis)

+ Other aspects of vaccine safety (e.g. g, individ K

x| IEHNGRETNY * -+ | NN

le
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) . Vaccines and Gulf War Illinesses: Remaining [ssues
Vaccines and Gulf War Illnesses: Remaining Issues

Squalene Squalene Antibodies in Ill Gulf War Veterans?
Asa, Cao, Garry (2000)
e Anti-squalene antibodies in Gulf War veterans? ASA assay
» Do veterans with Gulf War illnesses have an elevated level of . positive
antibodies to squalene? Egﬁeﬁ ia(m=3|§) 059
ibodi sick {n
» Is presence of these antibodies a marker for andior acause PGW, well (n=12) 0%
of GWI?
Nondepl Gulf era (n=6) 100 %

« VWas squalene in vaccines used during the Gulf War?
» Used as an adjuvant to enhance vaccine immunogenicity? Unblinded sample
» In vaccines for some otherreason? Gulf veterans (n=86) 59%
» Lewvels capable of causing chronic illness? Elood bank denors (n=48) 5%

*o+ | EENERETRNN * o+ | IR

Vaccines and Gulf War Ilinesses: Remaining Issues

Squalene Antibodies in Post-Gulf AYA Recipients? Squalene: Additional Information
Asa, Wik on, Garry (2002)
ASA + Mo other identified studies have compared levels of anti-
Symps? Dositive squalene antibodies in ill vs. healthy Gulf War veterans
Filot: 6 AVIP with GW-like symps all by def)  100% o Squalene and related compounds are knownh to cause an

. auteimmune condition when injected into animals
Blinded sample

il o + FDA testing identified extremely low levels of squalene in
19 healthy nonmilitary (age/sex matched) 0 (by def) e several lots of AVA, aswell as diptheria and tetanus vaccines

25 AVIP vaccine recipients 52% 32%
+ Govemment reports indicate that squalene has never been used
- 17 got AVA from 5 lots 76% 47% as an adjuvant in AVA
- 8 got AVA from other lots 0% 0%

ARl AC CWVI | * | NN
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The Squalene Issue: The Squalene Issue: The primary question
Are anti-squalene antibodies associated with

Boils down to a simple question
. Gulf War illnesses?

-If MO, there is no issue

- . R -IF YES, secondary questions:
Are anti-squalene antibodies

associated with Gulf War illnesses? Do anti-squalene antibodies result from an immune response to

squalene in AVA (as an acjuvant or for some other reason),
which caused chronic iliness?
OR

Are anti-squalene antibodies a marker for other pathological
mechanisms underlying Guif War ilinesses
fe.g., poorly understood immune abnormalities resulting from
multiple vaccines, specific vaccines, or other causes)?

*o+ | EENERETRNN

* o+ | IR

The Squalene Issue: The primary question Vaccines and Gulf War Illnesses: Remaining Issues

Are anti-squalene antibodies associated with Other Potential Problems with AVA?

Gulf War illnesses?

* Asal Garry paper on GWI and squalene antibodies raises a

straightforward question and testable hypothesis

+ GAO report concurred, and recommended that a study be done
to address this question

+ If Asa findings are refuted, the issue can be put to rest

+ If anti-squalene antibodies are found disproportionately inill
Gulf veterans, additional gquestions should be addressed

+ Problems with manufacturing process, quality control?

+ Problems with specific components of the vaccine?
» Earlier review by Dr. Melling
» PA common to both UK and US vaccines
» Higher level of PA ass ociated with change in manufacturing process?

+ 1990 AVA vs. current AVA?

ARl AC CWVI |

* | NN
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- - . IMMUNITONG ALRMY LEILS AR FORCE MARNECORPE (T, BT OU ARD
Vaccines and Gulf War Illnesses: Remaining Issues AmENT
Adeno Wruc B B B E H
Other VYaccines Received During the Gulf War i
Chaolera F F F F F
HepaitcE EQH EQH EG.H EG.H =N’}
Infuenzm EN:-R AEBR 2,BR ABR BGH
Identified problems with vaccines otherthan AVA? D EQ C] C] C] Eo
Mening oooooal EH EH EH EH EH
A5,V MBS )
» Hasn'tbeen looked at in detail, among U.S. persennel with mme L L 22 22 =
complete shot records = e = e = =
Pallo AR AR AR AR a
R Rablec (1N} oG H OGH OGH H
» No long-term follow up data for most vaccines; some known Rubeila ) B B B ]
to be associated with rare cases of chronic neurological smalipas H Y] W W Y]
complications Tewnusdinh hiona L8R L8R 2,8R 0.ER B
Tiphod GEH H GEH L] E
Yello:: & wr C.0,E AR GE AR EBE
AAIBAEOUY ErsaTEl F:Ony WEnEQUED DY fosl Tanry Tenry
B:Reaul G2 Hgh sk coup ol groups
C: Ferl s oms H:fsdmeckd by =applicehie SugeonCerersl
[ Fpeckl Opoalng Fores canporent R:Re=oue canponents
*o+ | EENERETRNN TN VBl | AC G W V1]

Association of Individual Yaccines with Health of Gulf
Veterans Vaccines and Gulf War Ilinesses: Remaining Issues

Multiple Vaccines

Study Qutcome Vaccine Findings

Boyd, 2003 High vs. love # Botunum

(55 Gulfvets in symptoms finthrax e Problems with Receipt of Multiple Vaccines
Fagiiry Heningococows

Simultaneously?
» Epi studies of Gulf-era veterans suggest association of GWI

ery

Caradian HOD  Chronic fatigue “nonroutine”

OR =1.92*
(33Ul veta) Cogn dysf {anthrax, plague  OR =1.28 with # of vaccines received
ray, 2002 GWI case def Heningococouws OR =3.64" (unadj); 1.30°(adj) . . ) . . . .
(3831 FOW veta) Botulinum OR =49 {unadj): 1.28 (adp » Little detail re: combinations of specific vaccines
fi\]'rthax OR =2.72* {unadj); 1.01 (adjp
ague OR =3.23* {unadj); 094 (adj) H i i i
Typhoid O =2.31* (anadh: 093 (ad) > S:mjasttizglses of effects of multiple vaccines in other
Wolfe, 2002 CHI Anthrax OR =1.5" (adj) pop
[1290 Gulf vats)
Urwvin, 1999 CHI Anthrax OR =1.5"
(2725 Gulfveta) Plague OR =13
Tetanus OR =17
Any biological OR =15
1 NS

* Indicates statistical significance, p<0.05

ARl AC CWVI | * | NN
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Association of Multiple Vaccines with Health of Gulf Veterans Vaccines and Gulf War Illnesses
Study Qutcome Vaccine Findings
Gherry, 2001 Symptom AIF Periph*
(3210 Gulfets) €Uty score 0 20 &l
Jj 28 27
e - ¢ Epi studies suggest associations
10+ 45 W4
Hotopf CHll P"Melff'l"l"mm e » ORs not particularly large for individual vaccines, but little
E’f:s:]”““’”'“”“t 2 ORo2 attempt to look at exposure subgroups
OR=24
;, ggfg-g » Role of multiple vaccines and combinations of individual
) vaccines requires additional study
Australian study  # of symptoms 0 Ratio of means =1.0
(1,425 4 ietralian vats, 14 RHM =09
iged shot roords) f1) RM =10
10+ RH={F
® Indicates statistical significance, p<0.08
*o+ | EENERETRNN * o+ | IR
Vaccines and Gulf War Illnesses: Vaccines and Gulf War Illnesses:
Recent Research Informs Remaining Questions Speakers

¢ Additional research related to long-term followup of i
AV A recipients e Dr. John Grabenstein

¢ Research re: squalene antibodies in vaccine
recipients L

e Dr. Phillip Pittman

* Additional research related to receipt of multiple
vaccines

ARl AC CWVI | * | NN
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Presentation 13 — John Grabenstein

e

20 Studies to Evaluate Adverse Events
After Anthrax Immunization

7Apras
COL John D. Grabenstein, RPh, PhD, U.S. Army

Department of Veterans Affairs
Research Advisory Committee
on Gulf War Veterans' llinesses

@ Anthrax Vaccinees and Vaccinaions
5,000,000 —
4,000,000 —
3,000,000 OPeople —

O Doses
2,000,000 1
1,000,000 —
0

1991 " 19908-2004 2

@ World War II Shot Records

AT BTN & =
i — IMMUNIZATIOMN REGISTER?

ANE (o, o [aam
Grébenstein, Herman J|Jr0863988

conprs) | w | o |
TaaLLrod arEmE h :
ATE TTTR OF REAGTIGN NI O, LPOX VACCIN
TONGVAS | Trmure
——— Z i 43
‘THIMLE TYPHBID VASEME TYPHS VAECIE L "
e SATHS Ehm DO {1000 OFF, TRIPLE TYPHOID VACCTNE
Comp
Comp 1%Apra% | i
NovE M,j’kg- Qot3? wH
18Nova3 | A) |
1900t4% [ TAT &
Afepds | U

@ Science

Anthrax: Evidence for vaccine effectiveness

+ Brachman study, 1,249 people, Am J Fublic Health 1962
+ Rhesus monkeys: 62 of 65 survive inhalation challenge
+ Rabbits: 114 of 117 survive inhalation challenge

+ FDA decisions: 1970, 1985, 2004 Jan +Dec

+ National Academy of Sciences: 2002

Anthrax: Evidence for vaccine safety

+ 20 human safety studies, 34 peer-reviewed publications
+ FDA decisions: 1970, 1985, 2004 Jan +Dec

+ National Academy of Sciences: 2002

« ACIP-2001, CDC-2005
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@ TOM Report, 2002, Tables 4-1, 6-1, 6-2 @ Anthrax Vaceine Safety Litany
Vaccinees
Systemic, | Ernythema or : % Brachman Study, Am J Public Health 1962 379
Fever ysA rg,\, i Pain, Any & CDC Ohservational Study, Fed Reg 1985 6986
ny elling @ Ft Detrick Multi-Vaccine Studies, BIHH 58, Ann fntern fied 1965, 1974 99
Acellular @ Ft Detrick Long-Term Health Study, Vaccine 2004 142
erussis 0-7% | 17-29% 12-15% 51-77% ® Fort Bragy Booster Study (after Persian Gulf War), Vaccine 2002 495
P & USAMRIID Reduced-Dose/ Route-Change Study, Vaccine 2002 173
Hepatitis A 0-3% | 4-22% 4 - 40% 40 - 52% @ Fort Detrick Special | ization Program, Vaccine 2001 1583
P & Canadian Forces Safety Evaluation, Vilitary Medicine 2004 403
Hepatitis B 0-4% 10% 1-99% 11-43% & TAMCSE01 Survey, MR 2000; 49:341.5, J Occup Environ Ved 2003 601
@ US Forces Korea Records, AfAVR 2000; 49:341-5, Vaccine 2003 2824
L] review 5 FIRCOoe) mio, rug Safe %
Influenza 1-13% | 11-34%| 11-21% |24-86% VAERS review by AVEC, Pha idemiol & Drug Safety 2002, 2004 1623
i - - . ® ROTC Cadets, Ft Lewis, Mad Survell Mon Rep 2001 73
Rabies 2-18% 3% 1-18% 4-52% ® USAF Air Combat Command Study, Mlitary Medicine 2002 4,045
Tetanus - ® Fort Stewart Pregnancy Study, JA/MA 2002 4092
diphiheria (Td) 1-9% | 17-26% | 22-35% |43-8%% ® Army Disability Discharge Claims Database, J Occup EnvirMed 2004 154456
P & USAF Visual Acuity Study 958
Sore: & Awviator Flight Physical Examinations 3356
Anthrax 1-8% | 1-36% 3-42% & DMSS Hospitalization Cohort Study, Vaccine 2002 757 540 py
67-83% ® NHRC Hospitalization Cohort Study, Vaccine 2002 120870 py
www.nap.edu/catalog/10310.html @ Male Fertility Study (sperm parameters), Fertility & Sterility 2005 254
il Mycopl Study, Emerging Infections Diseases 2002 (laboratory) &
VAN Hierarchy of Research Mefhtods A Antlrax Vaccine Safety Surveillance
e Do Wikl avmbnen Tz
Value of Inform ation, WIS?&ZT,'&’E:EE,_;....
Absence of Bias, L —— VIR e A B Faairg Bemam . .
Scientific Objectivity ”mﬂséﬁzi;';i:aymﬂ = + Mar 98 to Oct 04, > 5.2 million doses of anthrax vaccine to
L > illi
Placebo-controlled, rand omized clinical trials |§¢jantific c%sc"gagtéﬂ? 1.3 million people.
DM 55,4 CC, TAIHOD, . itchi i injecti ite:
Epidemiology (group comparis ons): Power £5 AT TRINE Soreness, redness, itching, swelling at injection site
Cohort studies, case control studies A wi};ﬁ@f‘:;m +Lessthan 2.5 cm: 30% of men, 60% of women.
Y Karea, Tripler, . .
“NCase-series of like people | Rt Bragg, ft. Detrick, More than 12 cm: 1% to 2%, both genders
~C COC1%0s, Canada R ; .
« Inject over deltoid (nat triceps)
AVEC-revi ol e Arthrax accine o ]
VAERS reports Paer resime? || s oo « Lump at injection site common, lasts a few weeks, goes away.
i Replicged? R L
e pos_smle & otrs Food & Dnig + Systemic symptoms—muscle or joint aches, headaches,
explanations Ackniri stration (FOA.) .
& Certersfor Disese rashes, chills, low-grade fever, nausea.
Critd & Preu [COC) . .
\ — + 5% to 35%, like other vaccines
Medical jourrals,
Bt
Shpr0s g
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il & F) i i i key Anding: Nocaegony
Rate Ratios for Hospitalization & Anthrax Yaccination | o hospitaizaion i 5 . .
10 ik aion A AR ArkhracVetioReckiats | | domsndamiiar @ Institute of Medicine (I0M) Report April 2002

Divided by Rate Among Monredipients, for Active-Duty Personnel) S‘f;‘f;z;f"gm;;
el

Recipients = 350 208 pemon-years of experkace
Novrecipients = 2,298 mifiion person- ears of expereme

Hational Academy of Sciences, www.nap.edu/catalog/10310.html

Bateper 100000 per Yoar  Eafe Batios  95% Corfidence  Significant
Category Yacoinated Umnaccinged Unad| Adjudted _ interval [Ad]) — Elewstion? ®EFFECTIVE: "The committee finds that the available evidence from
0.52

Mental Heslth 3834 7287 oss 0.54 —0E3 no i i i i i
sl A O s das: he fae e i studies with humans and animals, coupled with reasonable assumptions of

Blood / Blood Formtn, 128 218 053 073 0.55 — 0,96 i analogy, show that AVA as licensed is an effective vaccine for the
Musculaskel aal 4324 087 061 074 070 — 079 no protection of humans against anthrax, including inhalational anthrax,

# Connective Tissue i i i ot
B S S 67l B D o caused by all known or plausible engineered strains of B. anfhracis.
Resp\ratc)ry 1567 2289 oes 021 072 — 080 no
ﬁ:g:f‘;”r;‘:ry—“"a'e et e orh % b T ® SAFE: "The committee found no evidence that people face an increased
Nervous Systam G617 916 0E7 o 074 099 o gy risk of experiencing life-threatening or permanently disabling adverse
Circulztory 1102 152.9 072 088 073 —033 ne accine events immediately after receiving AV4, when compared
Injury or Poisoning 5552 5206 095 089 084 —0.94 ne 9003 th th | | t N dd t f d Gany
Digestive 4060 4792 025 092 087 —098 re 5 (AIIJIZ)' \"\‘1_ £ general population. Nar al |_ ng any CUnY|nC|ng
skin 82.2 100.0 ngz 0% 084 —1.04 na i evidence that people face elevated risk of dewveloping
Infecticus ad5 027 o 1M 040 — 113 ne 1620-38
Genitourinary-Female G952 EE) 108 14z 097 — 132 . adverse health effects over the longer term, although
Lupphicstions o ST, By s 4L data are limited in this regard (as they are for all vaccines)”

Pregnzncy Rat & ratios adjusted by standard manner (regressionto control

independent offects of age, gender rank, deployment, serdce,
Be e sy e ;2;;%;’{;;1?.“@33‘??{2; y;:é—?r?; O RO @ SAFE: Side effects “comparable to those observed
L Nicriinie 6 S vaGeTATSd o = At & i 4 Iy ST S with other vaccines regularly administered to adults.”
@) The Everyday Environment @ Simultaneous Immunization
* Al a summer picnic: + At a fraining carmp or barracks: Advisory Committee on Immunization Practices. MMWR 200Z;

— Bacteria in unrefrigerated food — Bacteria in unrefrigerated food 51(RR'2):_1'35 ftp.pdc.govfpubfPubllcatl.orjsfmmwrfr.rfrrﬂ02.pdf

— Abrasions sliding into 2nd hase — Abrasions on ohstacle course —"Experimental evidence + extensive clinical experience strengthen

— High-fives after garne — High-fives after tearn success scientific basis for admlnlsterlng_vaccmes smultaneously.

. " . " Simultaneous administration critical when preparing for foreign

— Sneezes from summer "colds — Sneezes from summer "colds . . . )

) o ; travel + if uncertainty exists that person will return for further doses

— Water swallowed while swimming - Water shared from buddy's canteen e incL

— Didn't wash hands after bathroom - Didn't wash hands after latrine '

— Bee stin — Bee stin . . . .

s ) ) s ) ) Armed Forces Epidemiological Board {(AFEB), Symposium on

— Ragweed pollen in the air — Ragweed pollen in the air Simultaneous Immunization Feb 2004

= el RS ETE SIS eSS = —wiwiy.ha.0sd milfafebimesting/021704mestingy default. cfm

— Unprotected intercaurse — Unprotected intercaurse (7) —wiwin.ha.05d.milfafebs2004/2004- 04 pdf

+ 'support the practice of concurrent immunization’
«The human body is built to function normally amid + offers 'strategies to | concurrent vaccinations, minimize discomfort’
an environment filled with rnultiple antigens. . Bibliography on simultaneous vaccinations: 94+ articles .
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2 Hotopf, et al. BMJ 2000

« Hotopf b, David &, Hull L, et al. Role of vaccinations as rigk
factors for ill health in veterans of the Gulf war: Cross sectional
study. BAMJ) 2000:320:1363-7

kultiple vaccinations given in a theater of war, but not multiple
vaccinations given before deployment, associated with multi-
symptom illness, fatigue, psychological distress, health
parception, and physical functioning.

Analysis limited to veterans who kept waccination records.
Exposures other than waccination not controlled, except pesticide
use. Anthrax vaccine was not analyzed independently.

Authors recommend Armed Forces be vaccinated befare
deployment: " folly to allow service personnel to be committed
to a modern battlefield without all necessary means of protection
against endemic infection and biological weapons "

Shaheen, editorial, B 2000;320:1351-2; avidence
“inconclusive," design limitations, contrary findings.

@; Length of Anthrax Vaccine Safety Studies
Surveillance points Total surveillance
after each dose afterdose# 1

Fort Bragyg 0,1,2,3,7,30 days =30 days

RIID DR-RC 0,1,2,3,7,30 days =6 months

Korea 2 weeks to 5 months =6 months
ACC-Langley nia 6 months

USAF Vision nia * 6 months

Langley AFB nia > 6 months

YAERS !/ AVEC nia minutes to years

Canada nia 8 months after retum
Tripler {TAMC) > T days > 1year

Brachman 24,48 hours > 1.5 years

Inpt ! Qutpt Cohort nia > 6 to 18 months
CDC DR-RC days 2,14, 1428 3.5 years

Disability Evaluation nia 4.25 years

Fort Detrick long-term-83  nia 27 years

Fort Detrick long-term-142 nia 15 to 55 years (mean 43)

14

VAN Disability Discharge Evaludations

+ Sulsky SI, et al. Disahility among U.S. Army personnel vaccinated against
anthrax. Jouwrnal Qocupational & Environmental Med 200446 1065-1075.

Subjects; U .S, Army personnel receiving 2 1 dose of anthrax vaccine
adsorbed (AVA) between Mar 98 and Feb 02 vis-a-vis disability evaluation

Metheds: 20, 332 disability evaluations among 716,833 active-duty Soldiers
(154 456 waccinated) over 4.25 years. Cox proportional-hazard models for
risk of disability evaluation.

Results: Adjusted hazard ratio (HR) 0.96 (82% CI: 0.92, 0.99). Unadjusted
rates: 140 per 100,000 person-ronths if unvaccinated, 68 per 100,000
person-months if anthrax-vaccinated.

. Separate adjusted HRs for men, women, permanent and
termporary disahbility, musculoskeletal and neurological conditions similar,
0.80to 1.04. Latency assumptions did not affect results.

Conclusion: Anthrax wvaccination does not increase risk of disability
evaluation, nor granting of disahility finding.

@ Long-term Sefety Data: Lab Workers

Pittman PR, &t al. Long-term health effects of repeated exposure
to multiple vaccines. Yacoine 2004, 2352536,

Workers: 155 former biolab workers, 1943 to 1969, median 154
waxtns or skin tests, median 17 3y elapse. 92% received anthrax
waccine. 1943 to 1996, Interval from 1st waccination to survey was
T5to 55y (mean 43.1y). Mean age: 649 years old.

Controls: 265 community controls from central Maryland matched
on age, ethnicity and gender.

Results: Lab workers reported fatigue more than controls, but
fatigue not associated with # of injections, # of waccines, or time.
Mo differences for self-reported medical conditions. Several
laboratory abnormalities were more commaon in workers, but none
clinically significant. Frequency of monoclonal spikes or
paraprotein peaks (12.5% w5 4.5%), but no association with
lifestyle, vaccine exposure, or medical conditions.

Conclusion: Intensive vaccination is not associated with an
elevated risk of disease or medical condition
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@ Myo-pericarditis gfter Smailpox Vaccine @ Preumorda After Smallpox Vaccine
50
24 Feb05 Data asof 8 Sep 03
40
30
20
10
ota———= = =an 0 ma = B B . n
—,—— N R h AR NB PR RN ESPND PP ra
1.2 3 4 5 6 7 8 910 1112 13 14 15 16 17 18 19 20 21 22 23 24 o &
Weeks between smallpox vaccination Weeks between smallpox vaccination
and myo-pericarditis encounter e and pneumonia admission "
@ Myo-pericarditis qfter Anthrax Vaccine @ Puenmonia After Anthrax Vaceine
50
2arenos
= 40
50 1 m# of i carditi s Cases
30
40
30 20
2 10
10
oinll-nllng-0 n - - e s e e ]|
) DD N R YT T L A AW N A o
NAERBEAEIAIIEL SO DT FP P '\’\'o"\’\““\N\@W’D’?W“ﬁ"fﬂﬁn?@a@@%@éﬁ@
Weeks between anthrax vaccination ? e Weeks between first anthrax vaccination
and myeo-pericarditis encounter § . and pneumonia admission 20
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@ Squalene as an Adiuvant

Squalene is an oil. Produced in human liver, required for life.

Squalene naturally presert in blood at 250 parts per billion
{ppb). Fingerprint oils. Food. Supplements (clive oil).

Squalene alone may induce antibodies, but it is not an adjuvant
(help antigens) by itself.

Squalene needs fo be in the form of an emulsion (like
mayonnaise) o be an adjuvant.

To be an adjuvant, squalene needs to be present at 1% to 5%
10,000,000 parts per billion (1%) to
50,000,000 parts per billion (3%)

FluAd (ltalian influenza vaccine), given to > 10 million people,
contains MF59 adjuvant, which includes
1.95% squalene, 19,500,000 parts per billion

21

@ Squalene and Squalene Tests

A. SRl tests 17 lots of anthrax vaccine, all negative.
Test capable of detecting as little as 140 ppb. Spanggord
et al, 2002

B. FDA tests 3 vaccines: diphtheria, tetanus, anthrax. Finds
squalene in each at 10to 83 ppb. Tells Congress: “trace,
naturally occurring, safe”

C. SRlimproves test. Tests 33 lots: no squalene in 32 lots.
Squalene in one lot at 1 to 9 parts per billion,
or 1to 9 parts per 1,000,000,000. Manuscript in progress.

Summary: Squalene not added as adjuvant to any US-
licensed vaccine. Trace quantities may be present,
concentration less than naturally present in human blood

VAN Antibodies that Bind Squalene

A1 Asa, Garry, et al. reported anti-squalene antibodies in Gulf War
vaterans Vanify Fair 1999 Exp Molec Fath Feb 2000

|00 " does not regard study as providing evidence that
investigators successfully measured antibodies to squalene. "

A2 Exp Moise Path Alug 2002 Test positive: 825 vacciness, 3/139
unvaccinated Antibodies associated with specific lots

B1. Watyas, Alving, et al. J frmmunol Methods Apr 2000, Mice given
T1% squalens make squalene-binding antibodies. Antibodies don't
cross react with squalane or cholesteral.

B2 Jimmunal Methods Mar 2004, Sgualene antibodies found: 0% of
Fort Fnox blood donors, 7.5% of Fort Detrick alumni, 15% of

Frederick civilians. Conclusion: age-related effect. 2

A Outr Responsibility

+ “Yaccines, of one sort or another, have
conferred immense benefit on mankind but,
like aeroplanes and motor-cars, they have
their dangers . . . it is for us, and for those
who come after us, to see that the sword
which vaccines and antisera have put into
our hands is never allowed to tarnish
through over-confidence, negligence,
carelessness, or want of foresight on our
part.”

- The Hazarnds of Immunization, Sir Graham Wilson, 1967

249




Appendix RAC-GWVI Meeting Minutes
Presentation 13 - Grabenstein April 6-8, 2005
Page 186 of 224




RAC-GWVI Meeting Minutes
April 6-8, 2005
Page 187 of 224

Appendix
Presentation 14 - Pittman

Presentation 14 — Phillip Pittman

| USAMRIID |

‘
=

Studies on the Health Effects of Multip
Vaccines: Completed and Ongoing

Research Advisory Committee on Gulf War lliness Meeting
U.S. Department of Yeterans Affairs

Lafayette Building

811 Vermaont Street, NWW Rm 819

Washington, D.C.

Phillip R. Pittman, MD, MPH
COL, MC, USA

Chief, Division of Medicine
USAMRID

Fort Detrick, MD

7 April 2005

Hyper Immunization

Repeated vaccination with a variety of antigens
has become common practice for immunization
against a variety of pathogens.

Common reactions have included acute local
and/or systemic reactions and rare
hypersensitivity reactions

Otherwise, few other adverse events have been
clearly linked to vaccination.

Experimental animals injected with large doses of
antigens may produce delayed adverse effects,
such as, amyloid deposition, arteritis, etc., but
similar reactions have not been observed in
humans

Hyper Immunization

* Studies have been done to assess the long-term
medical risk of repeated injections with multiple
antigens at Fort Detrick for many years.

* In the 1950s Fort Detrick had a group of workers
who had received repeated injections with
multiple antigens of bacterial, rickettsial and viral
origins.

What are the Fort Detrick Vaccine Safety
Studies

1958 - Peeler RN, Cluff LE, Trever RW. Hyper-im munization
of man. Bulletin of the Johns Hopkins Hospital
1958;103:183-98.

1965 - Peeler RN, Kadull PJ, Cluff LE. Intensive
immunization of man: Evaluation of possible adverse
consequences. Annals of internal Medicine 1965;63:44 -57.
1974 - White CS Ill, Adler WH, McGann VG. Repeated
immunization: Possible adverse effects: Reevaluation of
human subjects at 25 years. Annals ofinternal Medicine
1974;81:594 600,
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Study 1: The Peeler Study 1956-7: M & M

99 Caucasian males

Ages 2865 years

Duration of immunization 8-12 years (1944--1956)
Total amount of antigen 35.8 ml --74.4 ml

All subjects received the followed antigens:

+ hotulism, tularemia, Rocky Mountain spotted fever, @ fever, typhus,
plague, psittacosis, and the viral encephaltides. In addition,

+ brucellosis = 34; smallpox = 95; anthrax = 28; etc.
93 had com plete medical history and physical examination

Hospital and outpatient records were reviewed for each
subject for the period.

Peeler 1: Results

+ Clinical Evaluations

* Men MOT ill as a group!
* Qccupational illness
— tularemia 1
— brucellosiz 1
— G fever
— fehrile illness of undetermined origin (URI=) 9
+ Physical findings
— hepatomegaly 7
" 2 tularemia & brucellosis
= 5 7 Efiology
— macroglossia 1

Peeler 1: Conclusion

* Mo clinical abnormality found

* Twa clinical laboratory deviations nated
— abnormal PEP pattern {~23%)
— lymphocytosis (~25%)
* Mo demagraphically matched control group

Study 2 ;. 5-year follow-up 1962: M & M

76199 Caucasian males

Ages 3370 years (mean age 46.3)

Duration of immunization 12-18 years (1944--1962); mean
13.3 years

Total volume of antigen 42 ml -- 101 ml {(mean 21 ml}

All subjects received the followed antigens:

+ hotulism, tularemia, Rocky Mountain spotted fever, @ fever, typhus,
plague, psittacosis, and the viral encephalitides. In addition,

+ brucellosis= 34, smallpox = 70; RVF 66, Diphtheria 20, influenza 54,
anthrax = 72, etc.

76 had complete medical history and physical examination

Hospital and outpatient records were reviewed for each
subject for the period.
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Study 2 : 5-year follow-up 1962: M & M

+ Additional clinical laboratory tests added compared to
1956: BUN, SGOT, SGPT, Urea clearance, Fasting glucose,
UiA, VDRL, serum hexosamines, Zinc turbidity test for
gamma globulin level, RF, ete

+ Gingival () & renal punch biopsies 3)were performed; 4
died of intercurrent and unrelated illnesses.

+ Controls for electrophoretic data and hexosamine
determinations were 102 serial serum specimens from
healthy blood donors at the Johns Hopkins Hospital Blood
Bank. Same age group but not matched by other
demographics.

¢+ Clinical Laboratory Findings

Study 2 : 5-year follow-up 1962: Results

+ Hemataologic
— HCT -- normal in all men.
— Leukopenia 4
— Leukocytosis11
— Monocytosis 0 (3 subjects had monocytosisin 1956 -not seenin 1962)
— Lymphocytosis
" 1956 27 % had = 40%
= 1962 31.6%
— Eosinophilia (= 3%) 17 in 1956; 23 in 1962
+ Renal Function
— Proteinuria
+ Liver Function
— Alkaling Phosphatase dightly elevated in 3 men

Study 2 : S-year follow-up 1962: Results

+ Clinical Laboratery Findings

+ Serum Electrophoresis --
— Mo quantitative sbnom alities ofthe warious protein fradtions in 1958 report
orin 1962,

— Same qualitative abnomality described in 23% in 1956 now in 34%
+ Serurn Hexosamines-- mean hexosamine value elev ated for test group

+ Pathological Studies
* 4 deaths between 1956 -1962
— M3
— carcinoma of colon 1
— sectionz ofliver, spleen and kidneys were examined ater staining and
showed no evidence of amyloid deposition or ather abnomality
+ Gum biopsies (7 of the most suggestive lahoratary abnormalities).
Fercutaneous renal punch biopsy on 3 men demonstrating persistent
proteinuria. All of these sections were normal for hematoxylin and easin
and thioflavin-T.

Study 2 : S-year follow-up 1962: Conclusion

“Follow-up examinations of these intensively imm unized
men failed to dem onstrate any evidence of illness
attributable to the immunizations.”

“There is no indication that intensive im munization
interfered with the ability to produce adequate antibody
titers after antigenic challenge.”

Several clinical laboratory abnormalities were noted but of
no clinical significance

Mo proper control group
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Study 3 : 25«ear follow-up 1971: M &M

77199 Caucasian males
Ages 43-79 years (mean age 55)
Number of immunogens = 21

Total volume of antigen 52 ml -- 134 ml {m ean 97 ml); mean
skin tests =55

Control group was 26 age-matched, long-term, civilian,
male employees from Fort Detrick who had never received
special inmunizations or been exposed to laboratory
infections.

Study 3 : 25-year follow-up 1971. Results

* Laboratory Evaluations

+ Serums concentrations of 1aG, 194, lgM, or C3 were similar for both
groups.

+ Mean lymphoproliferative response to phytohemagalutinin was not
significantly different for the immuniz ed subject group and age-matched
control group

* In 1971, 15.58 years after their selection for study, 11/99 immuniz ed
persans had died, a mortality rate in agreement with the 10.76 deaths
predicted by actuarial data.

— ASCWD 4
— Cancer 3 (pat-cell ca of lung, colon adenocarcinoma, braintumor)
— COPD 2
— 2 died suddenly without postmorntem examination
= IDDM 1
* LBEB & PVCs on old EKGs

— Tissue zections obtained from 4 postmortem examinations and one biopsy
showed no evidence of amyloidosis

Study 3 : 25year follow-up 1971: Discussion

+ Evaluations in 1962 suggested that laboratory abnommalities might be
transient because there was no continuing abnormality in some
individuals and seven men who had not received an immunization
within the preceding 2 years had no antigammaglobulin factors.

Hexosamine elevations noted in all 3 studies—the significance of this
finding is not known. Thetest is no longer done.

Other unexplained differences: ESR, Serum iron and copper levels;
serum albumin, alpha-2 globulin and beta globulin values and PTT.
The significance of findings for the alpha and beta globulins is less
impressive because most values for the immunized subjects fall within
the 95% confidence limits of the control mean.

Study 3 : 25-year follow-up 1971: Conclusion

* “These data and the accompanying evaluation of an
intensively immunized population provide evidence that no
obvious adverse effects result from repeated
immunization.”

There are some laboratory mean values that are different
but the means often were within the norm al range and do
not support a clinical illness.

There were no disease or clinical symptom complex found
related to multiple inmunization in either studies over a 25
year period.
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Long-term health effects of repeated exposure to multiple vaccines™

Phillip R. Pittman®*, Kevin M. Coonan®!, Paul H. Gibbs?, Helen M. Scott?,
Timothy L. Cannon®, Kelly T. McKee Jr.
dastituce of Ieciions

orae of Information
Camber Corparation/tISAM

iseases, 1423 Portor Sirven, Fort Detrich, Marvland 207015011, tse

magomams, Fors Dervick, Maryland 24 702-501, USA
Fors Desrich. Marylamd 117035611, USA

Heceived 14 January 2004; oo evised form & May 2004; accepted ¢ Juse 2004
P

leonline 23 July 2004

Long-term health effects?

* The health of 155 former workers in a US military
research program who had received multiple
vaccines and 265 matched community controls
was assessed.

* The vast majority of the study group were
recruited and enrolled during a biannual alumni
meeting in 1996 at Fort Detrick, MD.

* Controls were recruited from among age, race,
gender matched community controls within
Frederick county.
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able 6
Manoclona! paraproteins
MONOCLONAL GAMMOPATHY
Study-8V97 Maonoclonal spike 1gM lambda
Study-6899 Menoclonal spike 156 larmbda
Study-9H18 Manoclonal spike Unk* Unk®
Study-SNO1 Monoclonal spike 1gM keppa
Study-3P02 Monoelonal spike 1gM lappa
Study-4519 Parsprotcin Unk kappa
Study-TE1S Monaclonal spike 138G Kappa
Study-IM64 Monoclonal spike G kappa o .
Study-SW67 Monoslonal spike IgA larabda Positive Negative
Study-8R54 Paraprotein 186 kappa o, o,
Study-1U44 Paraprotcin 154 kappa n (%) n (%) TOTAL
Study-5526 Maonocl onal spike: 12G lambda
Study-SD4S Paraprotein I3A kappa GROUP
Swdy-2041 Parsprotcin 156 lambda
Stdy-3C28 Manoclon! spike igA lambda Study 16 (10.3) 139 (89.7) 155
Stwdy-7Y83 Parsprotcin 186 kippa
Study-TK37 Paraprozein Unk® kappa
Swdy-8L76 Manoclons! spike 1zM Kappa
Study-0Ad7 Manaclonal spike: 18G keappa
Contol V34 parsprowin e et ControlEes2IGES) 253(95.5) =
Control-0NOG Paraprotein IgA Iambda
Conirol-1G06 Monoclonal spike G ksppa
Control- 3371 Monoslons! spiks 1M kppa
Controkx66 Farspratein Unee lambca TOTAL 28 302 420
Contrel-024 1 Monaclonal spike 18G lambda
Control-0Wd | Paraprotein gM Iambda
Conirol-2T41 Manaclonal spike IeM kappa . § .
Control-4C44 Manaclonal spike 18G lambca P-value by Fisher's exact test (1-tailed) = 0.0196
Coniral-6L20 Monaclona! spike 18G lambda
Conirol- W13 Monoclona! spike 18G lambca
Control-9C83 Monoclonal spike IgM lambda
* Uk, unknownindcscrminat.
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Further study to determine if there are there
long-term ad verse effects of AVA?

Hypothesis: The frequency of death, chronic disease,
laboratory abnormalities, andior degradation of quality of
life in individual s who received Anthrax Vaccine, Adsorbed
(AVA, BioPort Corporation) plus other vaccines
administered in the Special Immunizations Program (SIP)
andior Special Procedures Program (SPP) at the U.S. Army
Medical Research Institute of Infectious Diseases
(USAMRIID), Fort Detrick, Maryland, is not greater than that
observed in individuals in SIP/SPP who received other
vaccines but not AVA.

Further study to determine if there are there
long-term adverse effects of AVA?

Objective: To determine whether AVA accounts for
differences in the frequency of death, chronic
diseases, laboratory abnormalities, and
degradation in quality of life in individuals in a
population that is receiving or has received
multiple vaccines over time.

Further study to determine if there are there
long-term adverse effects of AVA?

Objective: This retrospective, single-site study will
enroll current and former SIP/SPP volunteers
{those who are currently enrolled in the SIP and
those who were previously enrolled). Table &
profiles the characteristics of the SIP/SPP
participants from which the study subjects will be
drawn. The maximum number of eligible SIP/SPP
volunteers is 3421. Ofthose, 2102 have heen
exposed to AVA and other vaccines, whereas 1319
have been exposed to other vaccines but not to
AVA.
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Further study to determine if there are
there long-term adverse effects of AVA?

* Primary outcome measures are:
+ Death (from all causes)
+ Chronic diseases (latency)

+ Degradation of quality of life (as determined by SF-36
guestionnaire)

+ Abnormal laboratory results of blood testsfassays and
salivary cortisol test

Further study to determine if there are
there long-term adverse effects of AVA?

* The measure of AVA exposure is whether or not
the subject received the AVA vaccine. The
measures of concomitant SIP/SPP exposure are
the following:

* Years in SIPISPP

+ Mumber of non-AvA doses received

* Wolume of non-AVA doses received

* Number of different non-AVA antigen exposures

Further study to determine if there are
there longterm adverse effects of AVA?

* Demographio wrabies:

- rao
= Enmcey
= Oherewo wre wrabies:
" Langho e ance g SRR
[ et ————
" rolacmum
- ncaralum
* Ocumimaeman
" ramiymmica foary
= Oheroutome wriables:
* D [y caoma)
" Fapolus sy dooides

Further study to determine if there are
there long-term adverse effects of AVA?

* Study Progress
+ LONG-TERM SAFETY STUDY (Cngoaing)

— Enrolled 1124
— 5F36 1124
— CATI 958

— Blood draws 616
* Enrollment closes 27 April 2005
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Project Whitecoat Program

An Assessment of Health Status among Medica Research Volunteers
Who Served in the Project Whitecoat Program at Fort Detrick,
Maryland. Military Medicine. 170, 3:183, 2005,

COL Phillip R. Pittman, Sarah L. Horris, Kevin M. coonan, Kelly T. McKee.

Project Whitecoat Program

Between 1954 and 1973, more than 2000 men entering
military service as conscientious objectors participated in
Project Whitecoat as medical research volunteers for the
Army’s biological warfare defense program.

Project Whitecoat was the title given to the Army research
program “to use hum an volunteers in medical studies to
evaluate the effect of certain biological pathogens upon
hum ans in an effort to determine the vulnerability to attack
with bielogical agents.

The objectives of the studies involved were to develop
medical defenses against biological warfare and included
techniqlues for rapid diagnosis, improved therapeutic and
Ero hylactic agents, and development of vaccines against

iological weapons and endemic disease threats.

Project Whitecoat Program

The program evolved after a series of m eetings in 1954-1955
between representatives of the Army Surgeon General and
the Seventh Day Adventist Church.

With the background of the Church’s philosophy and
practice of medical service and encouragement of
noncombatancy and its longstanding cooperation with the
military in health and medical practice, Project Whitecoat
became an accepted and respected vehicle by which
conscientious objectors could serve the nation.

From its inception in 1954 to its termination in 1973,
approximately 2300 individuals participated in this
program, more than 90% of whom were Seventh Day
Adventists.

Project Whitecoat Program

The group participated in more than 135
clinical research studies involving exposure
to live agents, receipt of investigational
vaccines, and studies of metabolic and
psychological effects of environmental-and
infection-{nduced stress.

This study was designed to assess the long-
term effects on health of these men
resulting from their involvement in this vital
program.
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METHODS

* Volunteers recruited from Whitecoat Alumni
Association in 1998
* Questionnaire survey; retumed by mail
v 527 respondents

* Records of study participation abstracted from
USAMRIID archives

EXPOSURES

* 358 volunteers “Exposed” (received study
product) to:
* Investigational vaccines: 1587
* Disease-causing agents: 211
+ Antibiotics/other therapeutic agents: 48

* 164 “Controls” (did not receive study product)

EXPOSURES
(CONT)

* Participated in 1 study: 303
* Participated in 2 studies: 75
* Participated in 3 studies: 17
* Participated in 4 studies: 1

VACCINE EXPOSURES

+ VEE: 73 + Gfever 11

* Tularemia: 45 + Rift Valley fever: 8§
* Yellow Fever: 31 + Anthrax: 7

+ EEE: 29 * Chikungunya: 6

+ WEE: 28 * Adenovirus: 4

* Plague: 13
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DISEASE AGENT EXPOSURES

* Coxiella burnetii (Qfever): 58

* Sandfly fever: 30

* Staphylococcal enterotoxin B (SEB): 20
* Francisella tularensis (tularemia): 11

* Venezuelan equine encephalitis (VEE): 7
* Pseudomonas endotoxin: 2

NON-AGENT EXPOSURES

* Tetracyclines: 25
* Amino Acids: 15
* Chloramphenicol: 4

* Tyrosine: 4

DEMOGRAPHICS
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REPRODUCTIVE OUTCOMES

TABLES
REPRODUCTIVE OUTCOMES
sTUDY CONT ROL p-valus *
35T Q=161
TumBir ofchigrin T 20(0) 2006 502
1nd ény Chidnn 313 @1 44) 141 (26 %) [FT]
00 GRIGFEN WAT EIFD 01Tt OF MINE) A AR TOn 250 0% 15 @.1% 03zl
Lumbnr ofChiidren | 1=1,062|
" lormaldAnihy” 69Z @S E%) | 306 (5 0%) 050
With ElrthiConginial Dt 26034 T4 3%)
W ith Ma el Brw o don 24t ERTIN

“Tesis am 24dkd

MEDICAL CONDITIONS

(FREQUENT)

TABLE 4
SELF-REPORTED DISEASES AND CONDITIONS

STUDY | STUDY CONTROL CONT ROL prvalue*
CONDIT ION N % %
Hyperten alan T P (il =% 1m0
Arfirita 55 15.4% % 157 1m0
Hay Favar 55 15.4% b3 155 100
Preumania 3 12 2 147 1m0
Cancar 6 i 17 10.4% 10
Asthma % 1M 1 24% 0.165
Dlabsten % 1M 17 10.4% 1.0
Ulsare 23 GA% 7 [ 035
FraqusntColie 20 i) 8 (X7 0.5
Ecayma 13 ;) 5 I 1m0

Whitecoat Project

* Mo definite association

+ Asthma reported more frequently among tularemia vaccine
recipients than contreols (13.3% vs 2.4%, p=0.049)

* Asthmareported more frequently in group exposed to non-
agents than controls (13.0% vs 2.4%, p=0.050)

* Small number and incomplete knowledge of total
N makes statistical assessment infeasible at this

time.

* No link found

DEATHS & DISABILITIES
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CONCLUSIONS

* “Exposed” and “unexposed” groups similarin
terms of demographics, education, current
employment status, and behavioral risk factors

* No differences between “exposed” and
“unexposed” with regard to self-reported general
health status and self-reported exercise activity

CONCLUSIONS
(CONT)

* No differences between “exposed” and
“unexposed” volunteers with regard to
reproductive outcomes

* No significant differences between “exposed”
and “unexposed” subjects with regard to self-
reported symptoms

CONCLUSIONS
(CONT)

* No significant differences between “exposed” and
“unexposed” subjects with regard to self-reported
diseases or medical conditions

Mo differences between individuals participating in one
and those participating in two or more studies with regard
to any outcome measured (general health, exercise level,
children, symptom s, or medical conditions)

Does receipt of multiple vaccines
increase risk for adverse health
effects?

+ Available evidence does not suggest there are any disease
or disease complex that result from rep eated injections
with multiple antigens.

* We are investing whether the finding of monoclonal
immune globulin represents an association oran
epiphenomenum.
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Are antibodies to squalene related
to receipt of anthrax vaccine or
related to any disease, symptom CONCLUSION

or symptom complex?

* We found no such association with anthrax vaccine or to
any disease, symptom or symptom complex.

* Squalene antibodies prevalence was related to increasing
age.

* Vaccines, including multiple vaccine antigen injections,
appear to have a safe long-term health outcome.
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Presentation 15 — Brian Schuster

Report to Research
Advisory Committee on
Gulf War Veterans Illnesses
April 2005

Brian G. Schuster, MD FACP

Director, Clinical Science Research &
Development

Department of Veterans Affairs

Agenda

m What is ORD?

= What is Deployment Health Research
and where does PGWI fit?

m Report an current PGWI research.
m Plans for PGWI research.
m Future Directions.

ORD Research Services

Intramural Program:

= Biomedical: basic hbiology and
physiology

m Clinical: clinical research, treatment
trials including multi-site cooperative
studies

= Rehabilitation: recovery of function

m Health Services: healthcare
outcomes, costs

ORD Research Services

m Further understand and treat
consequences of deployment,
including the ilinesses affecting Gulf
War veterans.

m Positively affect clinical care outcomes
through rigorous scientific
investigation.
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Funding Opportunities Deployment Health

= Merit/TIR mechanism m The deployment health research
(DHR) portfolio is a major priority for

= Training Programs _ _ ORD in meeting our goal of supporting
m Cooperative Multi-Site Studies research relevant to veterans’

m Center Based Research Activities healthcare needs.

Deployment Health Deployment Health

DHR portfolio includes the

» Research involving subjects who were following subject categories:

deployed to foreign military conflicts, )
h as Persian Gulf War I Pre-Vietnam
such as - Vietnam Era

» Basic research designed to improve Persian Gulf War I

. Operation Enduring Freedom
our understanding of problems related Operation Iragi Freedom
to deployment. Other Deployments
Deployment Related Research
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Persian Gulf War I Coordination
= Jlinesses (Dx and no Dx) affecting Gulf . . .
T S e e e ey o . ORD_ is Workmg with other federal
healthcare problem. funding agencies to develop a
research agenda and meet
= ORD continues to support an active reporting requirements for
research program to better understand illnesses affecting Gulf War
and treat Gulf War illnesses. veterans.
Deployment Health Working
Group Research Subcommittee Gulf War Report to
Congress
m DoD, HHS and VA representatives. a Updates from HHS and DoD on
m Coordinate research efforts on Gulf Gulf War research continue to be
War. sent to VA ORD for production of
m Provide and share information the annual report.
regarding funding.
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Collaboration

m With the RAC GWVI, ORD has
been working to advance
knowledge about GW illnesses by

Results of 2004 GW RFA

m 14 additional Merit Reviews starting in
FY 2005:
- Brain & Nervous System
- Pyridostigmine Bromide
- Symptoms & General Health

HNBRENE

m Brain & Nervous System 15
m Environmental Exposures 10
m Epidemiology

= Immune Function 1

expanding opportunities for ‘?iag’misF _
research funding and by active :T":e:t”n::nt”mm"
portfolio management.
Current PGWI Studies Current PGWI Studies
by Topic FY05 by Service FY05

m Biomedical 15
m Clinical 14
m Health Services 2
m Rehabilitation 1
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Current PGWI Studies
by Type FY05

m Epidemiology 6

Planned Efforts: FYO5

= Ongoing funding mechanisms
including Deployment Health Initiative.

m Treatment 5 m HSRD Solicitation for Deployment
m Pathophysiology 21 Health Research.
m Etiology 1 m RFA for Research directed to
understanding illnesses affecting Gulf
War veterans.
FY 2005 RFA FY 2005 RFA

m Published March ‘05.
m Studies may include:
- Long-term health effects of
hazardous substances to which
Gulf War veterans were exposed
during deployment.

- Improvements in understanding
pathophysiological processes and
identifying biomarkers associated
with GWI's.

- Epidemiologic investigations of
diagnosed conditions.
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FY 2005 RFA FY 2005 RFA
- Studies of the health of GW veterans’ m Proposals that address treatment
family members. issues will be given priority.
- Integration and utilization of - Identification of new treatments that

provide benefit to ill veterans.

current data resources.. - Evaluate the effectiveness of treatments
m PTSD proposals are considered under currently utilized.

other funding opportunities. - Investigate biological mechanisms that
are amenable to treatment.

FY 2005 RFA FY 06 Projected
= Current commitments ~4$9 M,
m Principal Investigators may = Planned Funding:
request up to 3 years of funding. - ~$3M RFA.
— ~%$1M Treatment Center.
m Budget of $200,000 per vear. — ~$1M Neuroimaging studies.
m Proposals are due June 30, 2005. — ~$575K New HSRD Projects.

— ~$250K New RRD Projects.
m FY 06 Total: ~$15.3 M,
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Begin Discussions about

Related Research Funding Center for Treatment

u ALS Research ~$3M. = Meeting planned for April 20.

u PTSD Research ~$3.3M. m Brainstorm how to make best use of
o resources for identifying, validating
m Deployment Related ~$32M. and implementing the treatment of

€.g.: Hearing _Ioss, wound healing, illnesses affecting Gulf War veterans.
IBS, other toxic exposures, lung

cancer, etc..

Gulf War Portfolio Manager Future Directions

m Focused Research Areas:
- Target a few specific high priority issues.
- Issue multiple, specific RFAs rather than

= Plan to hire is as soon as possible. large broad efforts.
— Develop and follow specific cohorts.

m Position has been posted.
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Future Directions

» Improve information exchange
between VHA and DoD.

= Share information with other federal
funding agencies to advance the state
of our knowledge.
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Update on Research in
Persian Gulf War Veterans

April 2005

Beatrice Alexandra Golomb, MD, PhD

EPIDEMIOLOGY

Australian factor analysis

55: 1322 male GWY from whole cohort of 1871 Australian
GWV; VS 1459 male era Australian Defence Force
controls, from 2924 stratified random sample of 26,411
era personnel

Data: 63 self-reported symptoms; sz in last 1m o omitted
due to low prevalence; Queried non, mild, mod, severe,

Analysis: Factor analysis of polycheoric correlations

Polychoric: resp categories “none” “mild” etc presumed
to bein a continuum with threshold for transition;
continuum presumed Gaussian with overlap;
Polychoric correlation coefficients are the bivariate
correlations btn two such underlying continua derived
by an iterative procedure. Reportedly robust to skewed
nonnormal distributions of the underying continua.

Australian factor analysis

Factor 1 Factor 1, cont’d Factor 2 Factor 3
Psychophysiologic Cognition Muscular
Vomiting Sore throat Loss concentration  Stiffness several joints

Sty h cramp Flatul bumping Feeling distant Pain sev joints
Diarrhea Bowelhladd ctrl Unrefreshing sleep  Gen muscle acheipain
Indigestion Burning sex organs Forgetful ISensation hands/feet
S0B Loss interest sex Low hack pain

Dry mouth Sleep problems Tingling burning

Feel feverish Avoid situati I I1sfeet

LN swelling Easily startled jumpy

Persistent cough Sex dysfcn

Pain on urination Distressing dreams
Constipation Fatigue

Trouble speaking Irrit ability/anger outburst

Dizzy, faint, blackout Word finding. Disoriented.
Loss haance/coordination Sensitive to noise; light; smells

Forbes et al 2004 Occup Environ Med 61: 10141020
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Australian factor analysis

Factor Rotation

- Factors: items internally intercorrelated; but anticorrelated
with one another

-VYarimax: goes for orthogonal solutions

- Promax: allows oblique l.e. correlated solutions

- How many Factors to retain: chosen by examination of
eigen values (crudely am ount of variation accounted for by
each factor)

- Arbitrary “but conventional” threshold of 0.4 chosen for
factor loadings (l.e. retain items with loadings >0.4 in each
factor)

Forbes et al 2004 Occup E nviron Med 61: 10141020

Australian factor analysis

Factor Analysis: Split halves sample:

Split to random halves & obtained factor structure in each

2,3, and 4-factor solutions obtained for each; congruence of
the solutions by Pearson product-m oment and one-way
random -effects intra-class cormrelation coefficients

Validation:

Construct validity by correlate PC5-12, MCS-12 of SF-12

Internal consistency of each factor by Cronbach’s alpha

Intraclass correl coeff to see if factor loading sim in GW &
comparison group

Invariance of obtained solution for GW & comparison gp

Forbes et al 2004 Occup Environ Med 61: 1014-1020

Australian factor analysis

Result: 3 factor solution. 41% of variance by 1st factor; then
33,2.7; then 1.9, 1.7%

Scree plot of Eigenvalues on vertical axis and factor number
on horiz; dominant 1st factor with possible contributions by
2 others, rest look like detritus (scree)
Factor 1: “Psychophysiological distress”
Factor 2: “Cognitive distress”
Factor 3: “Arthroneuromuscular distress”

Promax did better: more interpretable and distinct factor
solutions with nonorthogonal than erthogonal Varimax:

The underlying factors were mocerately correlated

Forbes et al 2004 Occup Environ Med 61: 10141020

Australian factor analysis

Similar factors in era controls -- not very informative.

+ Conditions with ANS problems {whether DM or Shy Drager)
will cause many ANS sx

+ Conditions disrupting sleep -- e.g. OSA or depression -- will
produce factor 2 symptoms

+ Conditions producing widespread musculoskeletal pain:
whether FM or statins or metabolic myopathy -- will cause
the items in factor 3

Even if items within each factor are not always correlated there
will be enough that are comrelated from these sources to
provide the factor structure...

Forbes et al 2004 Occup Environ Med 61: 1014-1020
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PGW ALS Replication Study PGW ALS Replication Study

Method:

A.Sample ALS by several approaches. O
1. VYA database

2.DoD database

Rationale: concern about case-ascertainment bias in prior GWV
studies: GWY may have all been captured but nonGWY may
have had less motivation or knowledge. Capture-recapture.

Coffman, Horner et al 2005. Edlmatlng the occurrence of ALS among Gulf War (1990- 3. Phone-line database (toll'free num ber}
a0 TH s using capture recapture methods. An t of case 4.ALS assn database {survey by natl ALS assn).
AsCer bias. k 2005: 2414 150

B. Cross-check list 3 ways to gauge differential undercount of
ALS in nondeployed (to model fraction missed in both groups):
log linear model; sample coverage; ecological models

Coffman, Homer et al 2005, Edlmatlng the occurrence of ALS among Gulf War (1990-
1991} uaerans using capture- p An of case
bias. Heuroepi i 2005: 24:1 41150

PGW ALS Replication Study RISK FACTORS

Result: Though all showed modest differential underc ount of
ALS in nondeployed, there remained an age-adjusted
increasein ALS among those deployed to SW Asia in 1991
PGW.

Comment: VA database: deployed & nondeployed listed at
similar rates {72% of deployed, 71% non)

DoD database: nondeployed are listed at slightly higher rate
(72%); & deployed cases at a lower rate (45%) than overall
population percent (62%)

Coffman, Horner et al 2005, Edlm‘atlng the oc cumrenc e of ALS among Gulf War (1990-
1991} veh usmg ture - ap ethods. An of case

bias. H pi ch gy 2005: 24141150
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Anthrax: Canadian Forces

Finding: anthrax vaccine did not cause health problems in
Canadian post-GW personnel

Actually: With two samples not comparable at baseline, who
were deployed at different tim es to different places, there were
not large differences in change rate for fraction-of-total dx (and
s¥ codes) for each among a set of most common dx and sx
codes -- based on chart abstraction (not active inquiry).

Symptom rates were not actively elicited.

Hunter D 2004 Military Med 169 (10) 833
Health effects of ination in Canadian Forces

Anthrax — Canadian Forces

55: N =848 total, actively deployed
Of 1143 identified for study: 571 vaccinated; 572 randomly
selected from larger group of 1655 not.

+ AVA exposed: Gulf-deployed; Feb-May 98
+ Control unexposed: Kosovo-deployed Jun-Dec 99

Anthrax vaccine Exposure:
Lot 010-1 fromBioPort; 3 inoculations on or about Mar 15, Mar
30, Apr 15 1998

Other systematic exposure differences: Time of deployment.
Place of deployment.

Anthrax — Canadian Forces

Design: “quasi-experimental” retrospective chart review.
(Collect data for 4.5 years; but confine analyses to Smo since
comparison group deployed later, don’t have fiu forwhole
group beyond 8mo)

Comment A quasi-experiment inveolves assignment
{intervention vs control) without randomization. But here: the
groups systematically differ in two otherways.

Anthrax - Canadian Forces

Outcome: % change in frequency of dx & sx rates by chart
abstraction between the 12-mo period before deployment and
the 8m o period after deployment

BUT states: rates were calculated by “dividing the number of
events (e.g. diagnoses) for specific codes by the total number
of events [sic] and multiplying by 10007 - vs by person-tim el!
Thus Sx 1 can “t” just bic Sx 2 dd (so fraction rises)

Also: AVA acute AE may have been included in predeploym ent
diagnosis.
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Anthrax - Canadian Forces Anthrax - Canadian Forces
Sx:-Dx procurem ent. T‘?:t”\::;w" comparable at baseline
ICD-10-CA codes from chart review abstraction blinded to L B
inati tatus: Each charted di is, tom, or inj

vaccination status: Each charted diagnosis, sym ptom, or injury Anthras Not
Chart retrieval rate: 86% control, 82% vaccinated hart S 26% 1a%

a Heval rate: contre vaccinated: some charts
T T T . Age 4554 1.5% 1.8%
not provided by Canadian Forces: 12 not found; 125 not ke o N

. K N Women 4.8% 8.5%
available since “in movem ent” or currently deployed; 27
required for current treatment.

Anthrax - Canadian Forces Anthrax - Canadian Forces
Fesult Sx decreased in AxVax-- incl those likely related to waccine. Deployment
Mot wholly cormparable; Different top diagneses effect? Vaccine predepl?

Top dx, PGW (Anthrax vaccinated) Eesult: Anthrax vax Mo vaccine o
_ Disorders of refraction & accommodation # symptams: later values are % of these numbers
- Soft tissue dfo related to use overuse & pressure —  2653pre»1712post 2689pre->2054post
% of symptoms caused by
Top dx, Kesove (not vaccinated) - Localized swelling, mass & lump of skin & subcutaneous tissue
- Acute URI of multiple & unspecified sites 57->33.-24 38-34,-04 ay
- Other disorders of muscle - Other skin changes
- Soft tissue dfo related to overfuse & pressure §-»3.3,-2.7 8-»5.3,+03 0.00
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Anthrax - Canadian Forces Anthrax - Canadian Forces
Diagnoses: Pre-post change as fraction of that groups total dx. Result Anthrax vax Mo vaccine B
Mot much difference by these categories. Selected findings: Disturbance of skin sensation

49232 17 34-23.9,+0.5 0.00
Hesulf: Ax change Abdipelic pain
Vo of refraction & accormmodation 3523, -05 28231, +04 089
-1.9% vs -0.2%, p = 0.08 Cther S&S invalving digestive systemn & abd
37-=32-058 34-=39,+0 5 048

+Tissue disorders relafed fo use, overuse & pressue
+0.3% vs -1.6%, p= 627 BUT asthese go down in vaccine group as % of total sx, something

else is goingup --as a %

+Soff fissue disorders relafed fo use, overuse, pressure
+0.6% vs +2.3%, p=0715

Anthrax - Canadian Forces Anthrax - Canadian Forces

Concerns: bias & confounding
- Diff populations: not comparable @baseline in demagraphics; Concerns
not comparable at baseline in proportion of prior diagnoses

- Systematic differences in "treatment” unrelated to anthrasx
vaccine:

Wihy not call it @ quasi-experiment of deployment place and time
(secular trend)?

- Small M But larger M wauld not overcome hias

- Says change rate: but as % of eventsll

- Zx DUE TO waccine may hawve amplified predeplayment rates:
Mate high rate of "localized swelling, mass and lump of skin and
subcutaneous tissue” before deployment for vaccine ws control

group, "decreased” after deployment
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MARKERS

Markers
HEART RATE VARIABILITY
« S5 FM N=26 ; 19 FEM
« GV MN=11: 5 FEM
« HEALTHY M=36; 18 FEM
ASSESSMENT: HRT 24° DAY MIGHT
RESULT:

HEALTHY CTRL: MALE=FEM

G & FM: HRY DECREASED IN FEM

BUT: that's not quite the whole stary:

Stein, ..., Clauww 2004, Am Coll Rheum atol 5105) 7005

HRY = hit rate variahil; HR = heart rate; SDNN = 30 of nlto nl intervals;
ULF = ultra low frequency, SONMDO = age DOS0 of nl to nl interval
over & minutes; pNNE20=% naormal to nl intervals =50ms dif from priar;
i S50 = root mean square dif bin successive nl-to-nl intervals, V0LF =
wvery low freq; LF = low freq; HF = hi freg

Long term HRY:

+ HiHR bpm 065
+ low SDNN 056
+ Low n ULF power: NS
Intermed term HRY:

+ Low SDNNDIX: 056
+ Low Ln LF power 054
+ Low Ln LF ratio 050
Short term HRY

+ Low pNN50(%) 023
+ Low rMSSD (msec) 036
+ Low Ln HF power 044

P-values for analysis of variance

GW FM
76 74
117 125
919 9.24

53 63
72 75
64 69

7 13
27 37
52 59

Markers: HRV (Stein 2004)

GW > FM>CTRL: GW ALWAYS MORE DIFFERENT- E.G. 24° HRY

CTRL
70
140
9.41

68
7.7
7.0

18
43
6.1

Markers: HRV

- Diffs are even more extreme for women: 24°, Day, & night

- Interm ed term HRY: GWY wom en are signif different from FM
women despite N=5 in female GWY group.

- Most GWY HRY are signif dif from normal, despite small N

- FM differs from Ctrl & GWY : Only for FM are ratio-bhased HRY
item s NOT different for men vs women

- In contrast, the remaining HRY factors show M-F differences in
GWY and FM but not control

-~ GWY shows both different pattem; and different quantitation
than either FM or control {small N, needs replication)

P-values for analysis of variance

Stein PK, ..., ClawwDJ 2004, Athitis and Rheum atism 510317 00-5




Appendix RAC-GWVI Meeting Minutes
Presentation 16 - Golomb April 6-8, 2005

Page 218 of 224

Markers: EMG with PN symptoms

Decreased prevalence of peripheral nerve pathelogy by
electrodiagnostic testing in Gulf War veterans

Ss: 56 GWY and 120 nonGW referred to EMG lab, Walter Reed.
Consecutive GW referrals 19945,

NonGWY med records randomly chosen from retained med
records of persons referred in same tim e.

GWVY ~ older (39 vs 36); fewer females (6 v62%)

More radicule pathy in nonGWY (p =0.000 for active duty males;
and for all). No diff peripheral or compression
neuropathyPasquina 2004. Military Medicine 169: 11

Markers: EMG with PN symptoms

Another difference from the civilian population: AMONG
THOSE citing sx that lead to referral for EMG, fewer have
postivie electodiagnostic testing.

They intempret this as lower threshold for referral.

These people still have sx; the question is, what is the
origin? (lower pain threshold? Other abnorm ality?)

Pasquina 2004, Military Medicine 169: 11

Markers: EMG with PN symptoms

Mot known true; can’t rlo a higher threshold.

It is equally consistentwith higher prevalence of a distinct
cause for these sx that does not show up on
electodiagn ostic testing; or that amplifies sx for the same
degree of subevident pathology. EMG may be another
mark er that, statistically, distinguishes GWY with similar
symptoms.

Pasquina 200 4. Military Medicine 169: 11

Markers: flow resp to Ach iontophoresis

Finding: Exaggerated response of bloodflow to ACh
iontophoresis in CFS vs controls; but NOT in GWYV; and NOT
in persons with fatigue associated with occupational
exposure to OP pesticides.

Another factor distinguishing GWY from the mass of CFS &
fibromyalgia patients — and rendering them similarto OP
cases.

Pasquina 2004. Military Medicine 169: 11
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Markers: Ach iontophoresis

Subjects:
+ CFS N=53 (randomly selected from prev studied group with
dx of CFS). Excluded 6 with DM, angina, other.

+ GWS MN=24 (from registry)
+ Post-Organophosphate: N=25 {Hx ill health from definite OP
exposure; from registry)

+ Healthy control: N=40, m atched on age, sex for each group

Pasquina 2004. Military Medicine 169: 11

Markers: Ach iontophoresis

Marker: blood flow response to iontophoresis of Ach and
methacholine challenge

lontophoresis = drug delivered on am, dissolved in water,
through administration of current. Laser doppler imaging to
assess cutaneous perfusion.

Outcome: median laser doppler flux over delivery site.

Result: GWY differ from CFS; sam e pattem as OP.

- Signif T bloodflow resp to ACh in CFS (p = .029).

- Normal {no 1) in GWS & OP-exposed

Pasquina 200 4. Military Medicine 169: 11

Markers: Pulmonary Function

Finding: No increase in pulm fcn abnormalities 10 years later
in GWY

Rationale: Published reports have documented increased
prevalence of self-reported respiratory sx among PGWY

Ss: 1036 deployed & 1103 nondeployed PGWY. Not selected
by illness status.

Phase lll cohort from Natl Health Survey of Gulf War Era
Weterans & Their Families -- Kang, Murphy etc

Gave “final list matched DV's & NDVs

Diffs: PGWY Jrage, twhite, tenlisted, Leducation.

Markers: Pulmonary Function

Result: No difference in distribution of PFT results: 64% nl; 16-
18% nonreversible awy ds; 10-12% restrictive; 6=7% small
airway; 0.9-1.3% reversible airway obstruction.

Mo diff MD visits for pulm complaints; pulm hospitalizations; #
documented episodes asthma, bronchitis, emphysema; pulm
meds in last year.

GWY more likely to cite smoking and wheezing.

Interpretation: If more SOB and not worse pulm fen, consider
som ething else going on. (BUT: tested subgroup not shown to
have more SOB)

Karlinsky... Eizen, Kang, Murphy 2004, Late p of respil W SYIp and
y functi b lities in GulfWar | veterans. Arch Intern Med 164: 2 488-

.
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Anthrax - Disability Study

Ss: 716,833 US Army;

includes 154 456 sip AVA w =1 day flu.

Active duty 12/97-12/01. Exclude if AVA pre1997
Exposure:Rec’d 21 dose AVA btn 3/198-2102

# dose; vaccine period; specific lots

Eollow-up: 4.25 years total: rates of eval for disability discharge
through 202,

Analysis: Cox proportional hazards. Person time accruing pre-
vaccine is considered “unexposed”

Adjustments: occupation, sociodem ographics

Sulsky &I, Grabenstein JD, Delbos RG 2004JO0EM 46 (10): 106575

Anthrax - Disability Study

Analysis:

Collinearity: check for correl coeff » 0.5, retain member of pair
most plausibly associated.

Candidate variables for inclusion: If lead to 15% change in HR
(hazard ratio) for vaccine in any stratum. Then check for
confounding in multivar:

Confounding: 15% change in HR for vaccination felt to ID
confounding -- not based on stat signif due to large sample
{everything significant)

Assumption: risks constant over the timeframe.

Sulsky 2004 JOEM 46 (10 1065-75

Anthrax - Disability Study

Additional analysis:

kMen vs wamen

By 1' reason disability: muscskel or neurologic
By disabil eval state: permanent vs temporary

Duty location within S¥W Asia - to partially mitigate healthy
vaccinee effect

Sulsky 2004 JOEM 46 (10): 1065-75

Anthrax - Disability Study

Results: 22% had at least 1 dose (154KI717K)
Higher fraction waccination in certain groups: special ops;
stationed abroad at any time.

9% of those in W Asia onfafter B-83 and 95% in Korea anfafter
1-98 got at least one dose

4% eval'd for disab of whom 15% had rec'd AvA

Unadjusted rate; 1/2 as high for vaccinated 68 ws 140 per 100,000
persan maonths

Unadjusted HRE: 0.77 (0.74-0.79): 23% lower likelihood of
undergoing disabil eval

Sulsky 2004. JOEM 46 (10): 1065-75
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Anthrax - Disability Study Anthrax - Disability Study

Results: adj for ever stationed abroad during f/u; major command.

Vaccinated vs not. Results: adj for ever stationed abroad during f/u; major

command. Vaccinated vs not.

AdiHRall:  0.96 (0.97-0.99)" ‘benefit
AdiHR men:  0.96 (0.92-1.00* "benefit’ _
Adj HR women: 1.04 {96-1.13) A el

2 dose AVA:  1.64 (1.43-1.87)

AVIP period 1: 1.04 (1.00-1.09)* *harm”
3 dose AVA:  0.91(0.87-0.94)

AVIP period 2: 0.84 (0.79-0.89)

Sulsky 2004. JOEM 46 (10): 1065-75
Sulsky 2004. JOEM 46 (10): 1065-75

Anthrax Vaccine: Disability
Anthrax Vacc: Disability vs Ti

Ll

% T~

A7 Tz

0. 0s T T T
0 10 20 30 40 a 10 20 30 40

Time since Anthrax Lot manufacture {(months) Time since Anthrax Lot manufacture (mon
Counting hack from April 2002: ~relaied to mo of foll C'ounting fram April 2002

Anthrax Vacc: Disability vs Th

11

AVA Disahility HR
AVA Disability HR
[
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Presentation 17 — Lea Steele

RAC Committee Business

RAC Committee Business
¢ Appointments

April 8, 2005 e Future Meetings, Reports

R FAC GWVI] *ox | N

Future RAC Meetings Next RAC Meeting

& Upcoming Meeting Topics
¢ Update from Dr. Concato re: AChE-R study

» Additional research related to Gulf War exposures
¢ Data presentation from Dr. Kang re: preliminary
results of lifestyle, treatment questions from

longitudinal survey

» GWI treatments research

» Special topics

* o | NG * o | IEENGEY
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Future RAC Meetings: Exposure Topics

« Outstanding items re: exposure topics already addressed

s Additional exposure topics: which are of interest?

Future RAC Meetings: GWI Treatinents

¢ Detailed review of research studies on treatments
for multisymptom illnesses

» Jet fuel
» CARC paint

» Sohlents
» Sand ¢ Information from clinical practices that treat Gulf

» Overview/analysis of research relating to combinations of veterans’ illnesses, other multisymptom ilinesses

exposures

s Overview/comparison of evidence re: all Gulf War+elated
exposures

*o+ | EENERETRNN * o+ | IR

Future RAC Meetings: Possible Special Topics Plans for 2005 Meetings, Next Committee Report

+ Development of Gulf War veteran brain tissue bank
Sept 20056 Meeting

+ What we know about diagnosed conditions in Gulf War . .
« Wrap-up of research on remaining exposure topics

veterans: Info from epi research, benefits information

+ Possible links and insights into GWI research from what is
known about eticlogy and treatment of neurodegenerative
conditions

+ Review of treatment information

+« Meuro-immune interactions potentially associated with GWI * Prelu.mnary _dlscusswn B
specific topics

({e.g. autonomic regulation of inflammation)

+ Methodological issues in GWI research: Standards of study
design, GWI case definition, etc.

* | NN
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Plans for 2005 Meetings, Next Committee Report Plans for 2005 Meetings, Next Committee Report
Dec 2005 Meeting Early 2006
s Clean up loose ends re: topics covered + Circulate draft 2006 RAC Reportfor review and comments

+ Review of VA GWI research program and progress

+ Discussion of content, findings, and recommendations of 2006
RAC Report

*o+ | EENERETRNN * o+ | IR

Future RAC Meetings, Report

¢ Questions?
RAC website: www.va.qovirac-qwvi

¢ Suggestions?
RAC email: RAC@med.va.qov

ARl AC CWVI | * | NN




	Table of Contents
	Attendance Record
	
	Members of the Committee
	Consultant to the Committee
	Committee Staff
	Guest Speakers


	Abbreviations
	Agenda
	Welcome, introductions, and opening remarks
	CFS, Fibromyalgia, and MCS:  Defined “Chronic Mul
	Chemical Sensitivity
	Time-Dependent Sensitization in Chemical Intolerance and Gulf War Illnesses
	Chronic Fatigue Syndrome:  Occurrence, Case Definition, and Pathophysiology
	The Pathophysiological Basis of Fibromyalgia
	Treatment of Fibromyalgia and Other Chronic Multisymptom Illnesses
	Public Comment – Day 1
	Depleted Uranium CAPSTONE Aerosols Study and Human Health Risk Assessment
	Estimating Depleted Uranium Aerosol Doses and Risks:  An Overview of the Capstone Depleted Uranium Aerosol Study and the Capstone Human Health Risk Assessment
	Research on Health Effects of DU in Relation to G
	Behavioral Changes and Brain Lipid Oxidation Following Uranium Exposure
	Neurological Effects of Acute Uranium Exposure
	Gulf War Illnesses and Vaccines:  Overview of Epidemiological Findings and Remaining Issues
	20 Studies to Evaluate Adverse Events After Anthrax Immunization
	Studies on the Health Effects of Multiple Vaccines:  Completed and Ongoing
	Vaccinations and Illness in Persian Gulf War Veterans
	Public Comment – Day 2
	Report to Research Advisory Committee on Gulf War
	Update on Research in Persian Gulf Veterans – Apr
	RAC Committee Business
	Public Comment – Day 3
	Appendix
	Presentation 1 – Lea Steele
	Presentation 2 – William Meggs
	Presentation 3 – Iris Bell
	Presentation 4- William Reeves
	Presentation 5 – Daniel Clauw
	Presentation 6 – Daniel Clauw
	Presentation 7 – Mark Melanson
	Presentation 8 – Mary Ann Parkhurst
	Presentation 9 – Lea Steele
	Presentation 10 – Wayne Briner
	Presentation 11 – David Barber
	Presentation 12 – Lea Steele
	Presentation 13 – John Grabenstein
	Presentation 14 – Phillip Pittman
	Presentation 15 – Brian Schuster
	Presentation 16 – Beatrice Golomb
	Presentation 17 – Lea Steele


