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EXECUTIVE SUMMARY

Introduction

This six-section Annual Report highlights and summarizes research progr 
Report by analyzing the Federal Government’s portfolio of research on Gi

back to top

New Research Results
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As part of its coordination role, VA is required to submit to Senate and House Veterans' Affairs 
Committees an annual report on the results, status, and research priorities for the year covered 
by the report. This document, the 1998 Annual Report to Congress, is the fifth report on research 
and research activities.

Since the Annual Report for 1997, the earlier investment in research has seen the maturation of 
a number of new research studies that will bring insight into the health problems of Gulf War 
veterans. In addition, preliminary findings reported at scientific meetings have influenced efforts 
to develop reliable models for understanding the illnesses reported and observed.

iress since the last 
iulf War veterans’ 

illnesses, highlighting significant research and research-related events and milestones, 
discussing the management of federal Gulf War veterans’ illnesses research programs, including 
research oversight, peer-review and coordination, and articulating priorities for future research. In 
addition, important and relevant background information not strictly research -related, is provided 
to help better understand the overall context related to Gulf War veterans’ research issues.

This edition of the Annual Report to Congress reports on research funded by federal and non- 
federal institutions. All new peer-reviewed reports of high quality research, regardless of funding 
source, add to and build upon existing knowledge. Unpublished research results may be 
discussed with the anticipation of publication in the open peer-reviewed literature. However, the 
use of non-peer-reviewed results is done with caution because it does not have the weight of 
peer-reviewed research results.

On August 31, 1993, in response to Section 707 of Public Law 102-585, President William J. 
Clinton named the Secretary of Veterans Affairs (VA) to coordinate research funded by the 
Executive Branch of the Federal Government into the health consequences of service in the Gulf 
War. Section 104 of Public Law 105-368 (1998) expands the responsibilities of the Secretary of 
the Department of Veterans Affairs. VA carries out its research coordinating role through the

It remains important to note that all research studies have strengths and limitations. Among the 
limitations, epidemiological studies are frequently subject to a variety of biases. In particular, 
studies that rely on self-reported symptoms and exposures are subject to recall bias, and studies 
that rely on self-selected cohorts (such as registry participants) are subject to selection bias. 
Biases can distort the magnitude of differences between cohorts and affect the strength of 
associations between exposures and outcomes. Other factors potentially affecting
epidemiological outcomes include sample size and response rate.

A. Federally Funded Research Projects
B. Presidential Review Directive - 5 Executive Summary
C. 1998 DoD Broad Agency Announcement Solicitations for New Research
D. Military and Veterans Health Coordinating Board Charter
E. Plenary Session Summaries from the 1998 Federally Sponsored Gulf War Veterans' 
Illnesses Research Conference

auspices of the Research Working Group (RWG) of the Persian Gulf Veterans Coordinating 
Board (PGVCB). The Secretaries of the Department of Defense (DoD), Health and Human 
Services (HHS), and VA chair the PGVCB.

F. Program and Registration Information for the 1999 Federally Sponsored Gulf War 
Veterans' Illnesses Research Conference
G. Treatment Trials for Gulf War Veterans
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The presence of limitations in a particular study does not necessarily invalidate its findings or
conclusions but must be taken into account in evaluating a study’s overall weight and impact. For 
this reason, the strengths and limitations of each of the following new reports of study findings
are cited as a guide for the reader:

Brain and Nervous System

fire exposure.

Pyridostigmine Bromide (PB)

Symptoms/General Health

http ://www. va. go v/resde v/pgulf9 8/g wrpt9 8. htm 7/5/2000

among Gulf War veterans which could not be explained by variance attributed to demographics,
lest

>ut oil

The results of Stage 1 show that participants in the Gulf War feel their health to be worse than 
comparable military personnel not deployed there or who served in Bosnia. The pattern of 
symptoms appears to be the same in the Gulf, Bosnia, and control groups suggesting that the 

In the present reporting period a paper has appeared evaluating the long-term effects of 
Operation Desert Storm on the psychological distress of US Army Reserve and National Guard

Laboratory evidence in rats bred to have reduced levels of the PB scavenger 
butyrylcholinesterase, suggest that PB exposure could enhance the central nervous system- 
mediated acoustic startle response in these animals. This suggests that PB may penetrate the 
blood-brain barrier to elicit CNS effects. After repeated exposure to PB the enhanced startle 
effect was reduced.

An epidemiologic study in the United Kingdom is currently in process with an overall design in 
two stages. Stage 1 is complete. It was a questionnaire survey of United Kingdom Gulf War 
veterans and a sample of Bosnia veterans with appropriate control groups for each. Stage 2 will 
cull out individuals who fall above a cut-off defining subject ill health for further study.

Research using animal models is also subject to limitations in its applicability to a specific 
situation for humans. Sources of limitations include extrapolation of biological processes from 
one animal species to another and extrapolation of experimental dosing regimens (route of 
administration, amount, and duration) in animals to real human exposure situations.

Researchers in France studying guinea pigs, found that heat stress did not alter the ability of 
Pyridostigmine to penetrate the blood-brain barrier. This is a different finding from previous work 
in mice suggesting that exercise stress increases the penetrance of Pyridostigmine through the 
blood-brain barrier. This work is provocative, but also illustrates the problems inherent in working 
with animal models of human conditions.

The effort to organize reported symptoms into a case definition has continued. In a study of Air 
Force Gulf War veterans a cross-sectional questionnaire was completed by 3,723 currently 
active duty Air Force service members. In addition, 158 GW veterans were clinically evaluated. 
From a case definition adopted to facilitate analysis, it appeared that the prevalence of mild-to- 
moderate and severe cases was 39% and 6% respectively, among Gulf War veterans versus 
14% and 0.7% among non-deployed personnel. Among those medically examined, 37% were 
identified as non-cases, 54% were mild-to-moderate cases, and 8% were severe cases. The 
investigators identified a chronic multi-system condition that was significantly associated with 
deployment to the Gulf War but also affected non-deployed personnel.

A pharmacodynamic study of PB, the agent used for prophylaxis against a nerve agent which 
was believed to have been available for employment against soldiers in the Gulf War, provided 
information on the distribution and metabolism of the agent in the human body. In volunteer 
subjects results show that both gender and weight influence the action of PB. The effect of the 
drug correlates closely with its plasma concentration. This study may help in relating dose­
response studies performed in animals to humans.

veterans. In a comparison of soldiers who deployed to the Persian Gulf region to those who 
deployed to Germany and those who did not deploy, investigators found elevated symptom levels

or current life stress events. The role of petrochemical fires was studied. The authors suggei 
that further research is needed on soldiers reporting high levels of distress and concern aboi
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The investigators also conducted factor analysis on the symptom data from their population­
based survey of Gulf War veterans, Bosnia conflict veterans, and Gulf War era veterans. 
Exploratory factor analysis on the Gulf War veterans uncovered three factors that loaded

A study reported in 1996 found no consistent increase in overall risk for hospitalization of 
deployed Gulf War veterans compared to nondeployed Gulf War era veterans. A question 
remained as to whether a risk remained undetected due to an inadequacy in the standard

A study that focused on the Gulf War Veterans’ Health Registries (maintained by DOD and VA) 
sought to identify risk factors for Gulf War veterans to seek medical evaluation. Up to February

during the twelve months prior to the deployment period.

during the last 5 months of 1991, just after deployment. The higher risk did not carry over into
1992 or the first nine months of 1993. In a study now completed the hospitalization rates have
been tracked to March 1996 to provide information concerning the more long-term risk of

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

conclusions. The investigators have observed that the elevated risk of the deployed in the latter 
part of 1991, which followed the reduced number of cases in 1990 and earlier in 1991, could be 
ascribed to selection effect and deferred care during deployment.

classification of diagnoses. A new study was designed to remedy the difficulty. After 
"recalibrating" the case-finding method, it appeared that active duty Gulf War veterans were not 
at increased risk for hospitalization for unexplained illness.

A prior epidemiological study had found no consistent increase in overall risk for hospitalization 
of deployed Gulf War veterans compared to nondeployed era veterans. The study did, however, 
find an increased risk of hospitalization for testicular cancer among deployed Gulf War veterans

testicular cancer in deployed veterans. The new study tracks only admissions to U.S military 
hospitals. Among other findings the present study confirms that deployed personnel had a 
greater risk than non-deployed personnel in the early months after deployment. The increased 
risk persisted, at a constant level, for approximately 3 years. At the conclusion of the follow-up, 
the cumulative probability of hospitalization was 0.034% for deployed and 0.035% for 
nondeployed. The data have been modeled in various ways in order to reach certain

symptoms associated with mood, respiratory system, and peripheral nervous system. 
Confirmatory factor analysis with the symptom data from the Bosnia conflict and Gulf War era 
cohorts resulted in a similar factor structure compared with the Gulf War veterans. The 
researchers cautiously suggest that these results do not support the existence of a unique "Gulf 
War Syndrome".

Another recent study has focused on veterans with fatiguing illnesses drawn from the VA Persian 
Gulf Registry Program. Seventy-two Registry participants with complaints of fatigue and/or 
chemical sensitivity who agreed to participate were sent a screening questionnaire to identify 
subjects who fit a contemporary set of criteria for Chronic Fatigue Syndrome (CFS) and/or 
Multiple Chemical Sensitivities (MCS). Screening questionnaires yielded provisional diagnoses 
allocating subjects to one or the other or both disorders. These were followed by careful medical 
evaluation for the purpose of providing an accurate outcome diagnosis. This yielded a revised 
allocation of diagnoses in which 15 of the 68 subjects selected for the study were excluded 
based on psychiatric diagnoses. Eighty one per cent of the remainder retained diagnoses of CFS 
or MCS or both. Nineteen per cent did not fulfill any case definition. Analysis of the results 
showed that the screening questionnaire was not predictive of the diagnostic outcome. Veterans 
were found to be substantially less ill than indicated by the screening questionnaire. In 

profile of the illness is not unique to the Persian Gulf. With regard to specific etiologic factors 
(e.g. petrochemical fumes, vaccinations) both Gulf-deployed and non-deployed showed the same 
statistical association of a perception of poorer health, but multiple vaccinations, used in Bosnia 
and the Gulf, were linked to reported health effects in the Gulf group only.

Studies of three cohorts of Gulf-era veterans at two VA Medical Centers have been ongoing 
since service members have returned from the Gulf. Utilizing a health symptom checklist and 
psychological testing 220 Gulf veterans in one study, 73 Gulf veterans in a separate study, and 
50 Germany-deployed subjects have been analyzed. Researchers found that the prevalence of 
self-reported symptoms was greater in the Persian Gulf-deployed cohorts compared to the 
Germany cohort. These symptoms included neurological, psychological, pulmonary, and 
musculoskeletal symptoms. Associations of specific medical symptoms with specific etiologic 
factors were made.

1997 the study included a combined total of 74,653 registry participants and was compared to 
data collected from 678,587 Gulf War deployed veterans who had served in all military branches. 
A number of characteristics were associated with registry participation including but not limited to 
being older, having a home of record in the southeast U.S., being female, and being hospitalized
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comparison with a nonveteran study population, the same result was found.

back to top

Funding of Federal Research

research from FY 94 through FY 99. Through 1998, 40 projects have been completed, 1C 
projects are ongoing, and 2 projects have been awarded funds and are pending start-up.

back to top

New Research Projects, Initiatives, and Milestones
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Currently, the Federal Government is projecting cumulative expenditures of $133.5 million for 
research from FY’94 through FY’99. Through 1998, 40 projects have been completed, 103

Thus far, the overall emphasis of research has been greatest in the focus areas of the Brain and 
Nervous System and in Symptoms and General Health. The third largest investment in research 
is in the focus area of Diagnosis. These are examined in more detail in the Report.

Gulf War veterans' illnesses research funds finance a broad-based portfolio with respect to 
research type and research focus. Epidemiology and clinical research each account for 
approximately one third of the total number of projects, and the remaining third is divided 
between mechanistic research and development. Since there is a decreasing need for additional 
studies of symptoms and illnesses, the number of epidemiology projects has become relatively 
stable and the number of clinical and mechanistic research projects has increased over time.

The UK Ministry of Defence (MoD) published its findings on a clinical case series of the first 1000 
Gulf War veterans who registered in MoD’s Medical Assessment Programme. Using ICD-10 
diagnostic coding, investigators were unable to establish a single illness that could account for 
the variety symptoms reported by Gulf War veterans. Although these observations are useful it 
must be borne in mind that the subjects were a self-reporting sample of veterans and not 
necessarily representative of all Gulf War veterans. Thus the data cannot be used to draw any 
generalized conclusions about Gulf War veterans’ health.

Research sponsored by the Federal Government is conducted at laboratories inside and outside 
of government. Government researchers conduct less than half of the government-sponsored 
projects and take advantage of resources unique to the Federal Government and really cannot 
be duplicated by the non-government sector, e.g. the outstanding in-house military expertise in 
the area of leishmaniasis research and the large military health and demographic databases. 
Non-government researchers, primarily university scientists, have been exclusively conducting 
approximately 30 of the projects. The remaining projects have involved government and non­
government consortia of institutions and researchers.

Appendix A presents the current contents of the Gulf War Veterans’ Research Database that 
includes 145 projects, and it was last updated during the first quarter of FY’99. Virtually all the 
current 145 federal research projects directly related to Gulf War veterans’ illnesses started since 
1994 are sponsored by VA, DOD, or HHS. The scope of the federal research portfolio is broad, 
from small pilot studies to large-scale epidemiology studies involving large study populations and 
major research and academic medical center programs utilizing significant amounts of 
appropriated research funds.

The number of research projects in the various research focus areas has changed over time 
since 1994 as a reflection of the evolution of issues centered on Gulf War veterans’ illnesses. Of 
note is a relatively greater increase over the years of research on chemical interactions, chemical 
warfare agents and pyridostigmine bromide. These increases are an outgrowth of increased 
concern over the health risks posed to veterans by exposures to multiple toxic agents at low- 
levels.

The investigators also observed that the rate of MCS in veterans with CFS, compared to the rate 
of MCS in nonveterans with CFS, was not significantly different in their study. This casts some 
doubt on the hypothesis of chemical sensitivities arising from exposure to various chemicals 
during deployment, but one must remember that this was not a population-based study and 
therefore caution must be taken when interpreting the findings.
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Committee on Gulf War Veterans’ Illnesses (PAC, 1996b), the Institute of Medicine panel on the 
Health Consequences of Service in the Persian Gulf War (IOM, 1996), and the RWG (PGVCB,
1995, 1996b).

Research Projects:

Initiatives:

< communication. The NAS/IOM is also studying a variety of deployment 
The President established the Military and Veterans Health Coordinating

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

• Multi-Center Treatment Trials (1998). Two new VA Cooperative Studies Program
Treatment trials were designed, the Exercise/Behavioral Therapy (EBT) trial and the 
Antibiotic Treatment (ABT) trial. Start-up of the trials commenced in the Spring 1999.

• VA National Survey Phase III Examinations. September 1998 saw the initial examinations 
of 1000 randomly selected deployed and non-deployed veterans and families at 17 VA 
Medical Centers nation-wide.

• The activities of the Baltimore VA Depleted Uranium (DU) program have expanded to 
include service members who may have been exposed to DU by routes other than 
wounds, such as inhalation or ingestion.

Besides new research findings appearing in the scientific literature and at national meetings, 
there have been several important events since the 1997 Report to Congress and include the 
awarding of new research projects and the development of new research initiatives including 
solicitations for new research. Many of the new research projects and initiatives are the direct 
result of recommendations from a variety of sources including the Presidential Advisory

• New DoD 1998-99 Broad Agency Announcement. DoD funded 9 new projects addressing:
1) the pathogenesis of some unexplained illnesses; and 2) the understanding of basic 
disease mechanisms to help ill veterans and avoid or reduce the occurrence of 
unexplained illnesses in deployed troops.

• VA/DOD 1998-1999 Neurobiology of Stress Initiative. A varied group of proposals were 
approved and $5.0 million awarded. Some of these projects address the stress and 
neurobiology of stress issues of the PAC.

• DoD Birth Defects Registry. The Naval Health Research Center, San Diego, established 
the Birth Defects registry to begin surveillance, determine prevalence information, and 
provide annual reports. As the registry grows, common birth defects can be enumerated 
and then predicted and subgroup rates established.

• DoD Program Element for Gulf War Illnesses Research. About $20 million per year (FY99 
- FY02) has been allocated for Gulf War and deployment research with the research 
program plan coordinated through the RWG.

• Deployment Health Initiatives and Strategies. The National Science and Technology 
Council developed an interagency plan to focus on deployment health, research, records 
and health risk communication. The NAS/IOM is also studying a variety of deployment 
health issues. The President established the Military and Veterans Health Coordinating 
Board on November 11, 1998.

• HHS Report to Congress on Multiple Chemical Exposures and Gulf War Veterans’ 
Illnesses. A goal contained in the Report of holding a research planning conference was 
met when The Health Impact of Chemical Exposures During the Gulf War: A Research 
Planning Conference was held Feb 28 - Mar 2, 1999.

• DoD Center for Deployment Health. The FY99 Defense Authorization Bill authorized DoD 
to establish a Center for Deployment Health. Centers for clinical, research, and 
surveillance are planned.

• Gulf War Veterans' Illness Research Advisory Committee. In accordance with section 104 
(b) of Public Law 105-368, VA is establishing a public advisory committee to provide 
advice on proposed research studies, research plans, or research strategies relating to 
the health consequences of military service in the Southwest Asia theater of operations 
during the Gulf War.

• 1998 Medical Defense Bioscience Review: Low-Level Chemical Agent Research. The 
conference was held in late May and early June 1998 and selected papers have been 
published in a peer-reviewed journal. One comprehensive review states that exposures to 
organophosphorus nerve agents at levels causing no acute signs or symptoms do not 
produce chronic illness.

• 1998 Conference on Federally Sponsored Gulf War Veterans' Illnesses Research. This 
June 1998 three-day meeting was well attended and saw general plenary sessions on a 
variety of issues and oral and poster presentations of research project results.
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IOM:

back to top

Research Priorities

Among the many issues that confronted the RWG during 1998, the question of future research 
priorities was of great importance. Over the course of 1998, the RWG established the following
priorities for future research:

back to top

I. INTRODUCTION

Services (HHS), and VA chair the PGVCB.

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

As part of its coordination role, VA is required to submit to Senate and House Veterans’ Affairs 
Committees an annual report on the results, status, and future directions of research activities. 
This document, the 1998 Annual Report to Congress, is the fifth report on research and research 
activities.

This edition of the Annual Report to Congress reports on research funded by federal and non- 
federal institutions. All new peer-reviewed reports of high quality research, regardless of funding 
source, add to and build upon existing knowledge. Unpublished research results may be 
discussed with the anticipation of publication in the open peer-reviewed literature. However, the 
use of non-peer-reviewed results is done with caution and because it does not have the weight of 
peer-reviewed research results.

This Annual Report is divided into six sections. Following this section, Section II highlights and 
summarizes research progress since the last Annual Report. Section III is an analysis of the 
Federal Government's portfolio of research on Gulf War veterans’ illnesses. Section IV highlights 
significant research and research-related events and milestones since the last Annual Report. 
Section V discusses the management of federal Gulf War veterans’ illnesses research programs, 
including research oversight, peer-review and coordination. Section VI discusses research 

• Research on treatments for Gulf War veterans’ illnesses
• Longitudinal follow-up of Gulf War veterans’ illnesses
• Research on improved disease prevention, especially in the area of stress-related 

symptoms
• Research to improve environmental and occupational hazard identification and risk 

assessment

• NAS/IOM Assessment of the Health Effects Associated with Exposures During the Gulf 
War. A three-phase strategy was chosen to develop criteria for identifying health 
outcomes and exposures and conduct a literature review, review remaining exposures, 
and finally perform periodic updates on recently published scientific literature and possible 
health outcome associations.

• Measuring the Health of Gulf War Veterans. VA and DoD have contracted with NAS/IOM 
and a committee has been selected to develop research designs and methods to measure 
the health of Gulf War veterans.

• VA Center for War-Related Illnesses. The NAS/IOM is advising VA on the most effective 
implementation section 103 of P.L. 105-368 to develop a plan for establishing a National 
Center on War-related Illnesses and Post-Deployment Health Issues.

On August 31, 1993, in response to section 707 of Public Law 102-585, President William J. 
Clinton named the Secretary of Veterans Affairs (VA) to coordinate research funded by the 
Executive Branch of the Federal Government into the health consequences of service in the Gulf 
War. Section 104 of Public Law 105-368, signed into law in 1998, further clarifies the 
responsibilities of the Secretary of VA. VA carries out its research coordinating role through the 
auspices of the Research Working Group (RWG) of the Persian Gulf Veterans Coordinating 
Board (PGVCB). The Secretaries of the Department of Defense (DoD), Health and Human
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II. RESEARCH RESULTS IN 1998

New Research Publications

Mechanistic Research using animal models is also subject to limitations in its applicability to a 
specific situation for humans. Sources of limitations include extrapolation of biological processes

back to top

1. Brain and Nervous System

In 1994 the investigators measured general distress symptoms and correlated and compared 
them among soldiers who deployed to Germany, the Persian Gulf region, and throughout the

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

The Long-Term Effects of Operation Desert Storm on the Psychological Distress of US 
Army Reserve and National Guard Veterans (DoD Funded)

Stuart and Bliese (1998) report on factors related to the long-term psychological health of a 
sample of U.S. Army National Guard and Reserve Unit veterans who served during the Gulf War.

It is important to note that all research studies have strengths and limitations. Among the 
limitations, epidemiological studies are frequently subject to a variety of biases. For example, 
studies that rely on self-reported symptoms and exposures are subject to recall bias, and studies 
that rely on self-selected cohorts (such as registry participants) are subject to selection bias. 
Biases can distort the magnitude of differences between cohorts and affect the strength of 
associations between exposures and outcomes. Other factors potentially affecting
epidemiological outcomes include sample size and response rate.

In the past year there have been several research studies that have yielded results that provide 
new and expanded information on the health problems of Gulf War veterans. This section 
provides brief summaries of research projects for which results have become available in the 
past year. Because all credible scientifically peer reviewed research must be considered in any 
future science-based assessments of Gulf War veterans' illnesses, these summaries are 
inclusive of both federally funded and non-federally funded research. The primary source of 
information on non-federally funded research is from the peer-reviewed scientific literature. The 
RWG tracks all federally funded research projects reported to the RWG related to Gulf War 
veterans’ illnesses. These projects are described in greater detail in Appendix A.

from one animal species to another and extrapolation of experimental dosing regimens (route of 
administration, amount, and duration) from animal experiments to real human exposure 
situations.

priorities established in 1998 for future new research. In addition, preliminary findings reported at 
scientific meetings have influenced efforts to develop reliable models for understanding the 
illnesses reported and observed.

United States and with soldiers who did not deploy. Elevated symptom levels found in Gulf War 
veterans could not be explained by variance attributed to demographics, or current life stress 
events. Reported exposure and the degree of then current concern due to petrochemical fires in 
Kuwait were found to be significantly related to elevated symptom measures beyond the effect of 
combat-zone-related stresses. The authors suggest that a subset of Gulf War reserve veterans 
continued to have elevated levels of distress related to oil fire exposures approximately two years 
after the event and indicated that further research is needed on soldiers reporting high levels of 
distress and concern about oil fire exposure.

The presence of limitations in a particular study does not necessarily invalidate its findings or 
conclusions but must be taken into account in evaluating a study's overall weight and impact. For 
this reason, the strengths and limitations of each of the new reports of study findings are cited as 
a guide for the reader.

In previous reports to Congress and other publications, research has been categorized according 
to the particular focus of the research. The research reports summarized below are grouped 
according to those focus areas, which are defined in Section 111-1.
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2. Pyridostigmine Bromide

ly was conducted to determine the pharmacokinetics and pharmacodyi 
30 mg of PB every 8 hours in healthy subjects (Marino, et al, 1998). PI

max

room temperature (maintaining body core temperature at 39.8 degrees C), and two other groups 
of animals maintained for two hours each at two different elevated temperatures sufficient to
maintain core temperatures of 41.5 and 42.6 degrees C respectively were injected with 
Pyridostigmine 90 minutes into the exposures. Passage of Pyridostigmine into the brain
assessed by measurements of brain acetylcholinesterase activity and by autoradiography 
injected radiolabelled Pyridostimine. Neither assessment method was able to detect a

strains of laboratory rats - the Wistar-Kyoto (WKY) rat that has low BuChe activity and the 
Sprague Dawley (SD) rat that has normal BuChe activity. Each set of animals received PB for 7

back to top

3. Symptoms/General Health
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Pyridostigmine 90 minutes into the exposures. Passage of Pyridostigmine into the brain was
 r of

persons with reduced BuChe activity. However, it is estimated that a very small fraction (less 
than 1%) of Gulf War veterans may have had reduced BuChe activity.

Heat Stress, Even Extreme, Does Not Induce Penetration of Pyridostigmine into the Brain 
of Guinea Pigs (Non-Federally Funded)

temperature effect on the blood brain barrier with respect to penetration of Pyridostigmine into 
the brain. Other research on BBB penetration of Pyridostigmine suggested that exercise stress 
altered the BBB of mice allowing penetration of Pyridostigmine into brain (Friedman, et al., 1996). 
This research points out the effect varying experimental conditions may have on outcomes, 
including the use of different animal models. If choice of animal model played a role in the 
different findings of this study it reinforces the difficulty of extrapolating laboratory results from 
one animal species to another.

Persistently Exaggerated Startle Responses in Rats Treated with Pyridostigmine Bromide 
(VA Funded)

Population Pharmacokinetics and Pharmacodynamics of Pyridostigmine Bromide (PB) for 
Prophylaxis Against Nerve Agents in Humans (DoD Funded)

This study was conducted to determine the pharmacokinetics and pharmacodynamics of PB 
given as 30 mg of PB every 8 hours in healthy subjects (Marino, et al, 1998). Plasma PB 
concentration and red blood cell acetylcholinesterase activity were measured in blood samples 
collected during a 3-week period. Population analysis was performed using standard 
pharmacokinetic and pharmacodynamic models. The pharmacokinetic model that best fit the PB 
plasma levels was a two-compartment open model with first-order absorption, a lag time, and 
first-order elimination from the central compartment. The pharmacodynamic model that best fit 
red blood cell acetylcholinesterase activity was an inhibitory Emax model with an effect 
compartment linked to the central compartment. The results showed that the pharmacokinetics of 
b-» a a a a a a a a ** a a a a a .a*

•om

To further explore the potential for stressors to alter the blood-brain barrier (BBB) and thus allow 
Pyridostigmine to pass into the central nervous system, Lallement et al. (1998) studied the 
effects of heat stress on BBB penetration of Pyridostigmine. A control group of guinea pigs at

Servatius, et al. (1998) were interested in whether low butyrylcholinesterase (BuChe a natural PB 
scavenger) activity could enhance central nervous system responses to PB by effectively 
increasing the amount PB available to inhibit acetylcholinesterase (Ache) activity, thereby 
increasing levels of this neurotransmitter. The researchers compared the startle responses in two

consecutive days. At 15 days following the initiation of dosing the WKY rats exhibited a PB dose­
dependent enhanced startle response, in comparison to the SD rats, from a noise stimulus. The 
enhanced startle response decreased over a number of days following PB. Acoustic startle data 
from a second exposure to PB suggest that the effect of PB on startle responses in the WKY rats 
diminish with repeated exposure. This research shows the potential for CNS effects from PB in

PB bromide is both gender and weight dependent. The drug effect does not lag significantly fn 
the plasma concentration and returns to near normal within 8 hours, with the blood cell 
acetylcholinesterase inhibition >10% at the time of the trough. This study may help in relating 
dose-response studies performed in animals to humans.
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A Chronic Multisystem Illness Affecting Air Force Veterans of the Gulf War (HHS Funded)

by 3,723 currently active volunteers from four Air Force populations. Additionally, cross-sectional 
clinical evaluation was performed on 158 Gulf War veterans from one unit, irrespective of health

This research addresses the prevalence of unexplained illnesses, including chronic fatigue-like
symptoms, in members of the United Kingdom Armed Forces who were deployed to the Persian 
Gulf during the Gulf War, and who have served, or are serving in Bosnia (Unwin, et al., 1999).

Is There a Gulf War Syndrome? (DoD Funded)

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

A Controlled Epidemiological and Clinical Study into the Effect of Gulf War Service on 
Servicemen and Women of the United Kingdom Armed Forces (DoD Funded)

Fukuda et al., (1998) attempted to organize symptoms reported by Air Force Gulf War veterans 
into a case definition, characterize clinical features and evaluate risk factors for symptoms. The 
investigators utilized a cross-sectional population survey of individual characteristics and 
symptoms combined with a clinical evaluation. The cross-sectional questionnaire was completed 

In addition to these findings, the research found that of 29 potential causes of veteran's illnesses 
inquired about, all were statistically associated with poorer perceived health in Gulf veterans. 
Those who did not serve in the Gulf and were exposed to the same things (e.g. petrochemical 
fumes, routine vaccinations, dealing with casualties, etc.) showed the same statistical 
association with poorer health. Potential causes of ill-health confined to the Gulf (e.g. protection 
against chemical and biological weapons) showed the same kind of association with ill health. 
Multiple vaccinations (used in Bosnia and the Gulf) were linked to reported health effects in the 
Gulf group only.

Stage 1 results show that British service members who served in the 1991 Gulf War and who 
completed the detailed health questionnaire, feel their health to be significantly worse than 
comparable military personnel who were not deployed there or who served in Bosnia. Of the 
approximately 3000 service members studied, most, but not all, have relatively mild disorders 
and complaints but all symptoms (e.g., headache, fatigue, chest pain, poor concentration etc) 
and all conditions (e.g., asthma, arthritis, dermatitis etc) were more common; chronic fatigue and 
post-traumatic stress are about twice as common. The pattern of symptoms, when analyzed, was 
the same in the Gulf, Bosnia and control groups suggesting, according to the researchers that 
there is no specific "Gulf War Syndrome" - although this does not mean that sick veterans do not 
have a genuine illness.

In conjunction with their population-based health survey of UK Gulf War veterans, Bosnia conflict 
veterans, and non-deployed Gulf War era veterans (Unwin et al., 1999 and above), investigators 
at the Gulf War Research Unit at Guy’s, King’s, and St. Thomas’s Medical School used the data 
from the survey to conduct exploratory factor analysis to identify underlying factors and describe 
the factor structure of the symptoms reported in the Gulf War cohort (Ismail et al., 1999).

This study is a two-stage cohort study. Stage 1, which is complete, was a questionnaire survey of 
Gulf War veterans selected at random, and an equivalent sample of Bosnia veterans, with 
appropriate control groups for each. Stage 2 will involve interview, examination, and testing of all 
those (approximately 10%) in stage 1 who fall above a cut-off defining subjective ill health. 
Information gathered at stage 2 will be used to estimate the prevalence of diagnosed and 
unexplained morbidity, including chronic fatigue symptoms, in UK service personnel, and to 
calculate whether there is an excess associated with Gulf War and/or Bosnia service. If there is, 
then the researchers will be able to examine pre-morbid and psychological factors which may be 
implicated in such an increase, as well as identify avenues for further research. This 
epidemiological study should ascertain if service in the Gulf War by UK armed forces personnel 
was associated with an increase in physical and / or psychosocial morbidity, and if so, if there is 
evidence of an increase in either new or ill-defined conditions such as chronic fatigue syndrome, 
or an illness peculiar to Gulf War service.

status. A case was defined as having one or more chronic symptoms from at least 2 of 3 
categories (fatigue, mood-cognition and musculoskeletal). The prevalence of mild-to-moderate 
and severe cases was 39% and 6%, respectively, among Gulf War veterans versus 14% and
0.7% among nondeployed. Fifty nine (37%) clinically eva uated Gulf War veterans were 
noncases, 86 (54%) mild-to-moderate cases and 13 (8%) were severe cases. The investigators 
identified a chronic multisystem condition that was significantly associated with deployment to the 
Gulf War but was not associated with specific Gulf War exposures and also affected 
nondeployed personnel.
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factors, they labeled the factors mood, respiratory system, and peripheral nervous system. The 
confirmatory factor analysis on the Bosnia and Gulf War era cohorts revealed a similar structure

Scud missiles and CBW agents were significantly associated with neurological,
neuropsychological, and psychological scores. The most prevalent symptoms that were reported

As the researchers caution, the relationships between self-reported symptoms and exposures 

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

Health Status of Persian Gulf Veterans: Self-Reported Symptoms, Environmental 
Exposures and the Effect of Stress (VA Funded)

were the same in Gulf-deployed and Germany-deployed groups with the Gulf-deployed veterans 
reporting higher prevalence rates than the Germany-deployed veterans.

Confirmatory factor analysis was used to test the fit of this factor structure in the Bosnia and Gulf 
War era cohorts. The investigators found that three factors in the Gulf War cohort together 
accounted for about 20% of the common variance. According to the symptoms that loaded on the 

The expanded HSC was scaled from 0 to 4 for symptom frequency (0 = no symptoms; 1 = 1-2 
times in all; 2 = some, 1-2 times/week; 3 = often, several times/week; 4 = very often, almost 
every day). Each of the 52 symptoms was assigned by four independent judges to one of nine 
body systems (cardiac; dermatological; gastrointestinal; genitourinary; musculoskeletal; 
neurological; neuropsychological; psychological; and pulmonary). A body-system symptom score 
(BSS) for each subject was created as the sum of the ordinal symptom frequency scale (0-4) for 
symptoms in each system.

The researchers found that the prevalence of self-reported symptoms from the expanded HSC 
was greater in both of the Persian Gulf-deployed cohorts compared to the Germany cohort. 
Analyses of the BSS, weighted to account for sampling design, and adjusted by age, sex, and 
education, indicated that Gulf-deployed veterans were more likely to report neurological, 
pulmonary, gastrointestinal, cardiac, dermatological, musculoskeletal, psychological, and 
neuropsychological system symptoms than Germany-deployed veterans. Using a priori 
hypotheses about the toxicant effects of exposure to specific toxicants, the relationships between 
self-reported exposures and body-system groupings were examined through multiple-regression 
analyses, controlling for war-zone exposure and post-traumatic stress disorder (PTSD). Self­
reported exposure to smoke from tent heaters was significantly associated with cardiac 
pulmonary symptom scores; self-reported exposures to pesticides and CBW agents were 
significantly associated with musculoskeletal scores; and self-reported exposures to debris from 

The complete protocol included medical and occupational history questionnaires; an expanded
52 item HSC; several psychometric measures to assess psychological symptomatology (e.g., the 
Brief Symptom Interview); an environmental interview; a neuropsychological test battery; and 
psychological diagnostic interviews (including the Clinical Administered Scale for PTSD (CAPS)). 
The Boston-studied cohort (also known as the Fort Devens cohort) consisted of n = 220 subjects; 
the New Orleans cohort, n=73; and the Germany-deployed cohort, n = 50).

Researchers at the Boston VA Environmental Hazards Research Center and the New Orleans 
VA Medical Center studied three cohorts of Gulf-era veterans. Two of the cohorts were deployed 
to the Gulf (one which had been followed by Boston VA Medical Center researchers since their 
members had returned from the Gulf War in 1991 (Proctor, et al., 1998), and the other which had 
been followed by New Orleans VA Medical Center researchers since their return). The third 
cohort was composed of members who were meant to deploy to the Gulf, but only deployed as 
far as Germany.

to that identified in the Gulf War cohort. Recognizing the problems of interpretation of these types 
of factor analytic models, the investigators cautiously suggest that these findings do not support 
the existence of a unique "Gulf War Syndrome".

The Gulf-deployed veterans that were studied were selected from larger cohorts (Wolfe, et al., 
1998) by a stratified, random sampling strategy designed to produce an equal representation of 
higher and lower symptom reporters and to oversample for women. The symptom reporting 
stratification used the results from a 20 item health symptom checklist (HSC) in which each 
subject was asked to report the frequency that he/she experienced symptoms over the past 
several weeks. Each response was scaled from 0 to 3 (0 = none; 1 = a little; 2 = often; 3 = very 
often). "High symptom reporting units" were defined as those for which > 50% of the members 
reported > 5 symptoms. "Low symptom units" were defined as those for which >= 50% of the 
members reported <= 5 symptoms. Likewise, high and low symptom reporting individuals were 
identified using the same symptom number cutpoint. The Germany-deployed cohort was 
represented by a sample of a National Guard unit from Maine.
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hospitalizations are attributable to participation by some individuals in a DoD program for clinical 
evaluation the (The Comprehensive Clinical Evaluation Program (CCEP)) rather than for clinical

selected for deployment are, on average, slightly healthier than those not selected. Strengths 
cited by the authors for the study are: (1) large group sizes; (2) availability of numerous group

;; (2) separation of servicemen during the 4.67 years of the follow-up (59.8% of deployed 
i% of nondeployed veterans separated by April 1, 1996 and were therefore ineligible for

and up to February 28, 1997 from the VA Persian Gulf Veterans' Health Registry (VA registry, 
52,313 veterans) and DoD Comprehensive Clinical Evaluation Program (DoD registry, 23,654

data included sex, date of birth, paygrade, race, ethnicity, home of record, service branch, 
service type, marital status as of 1991, DoD primary occupational specialty, beginning and

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

Gulf War Veterans’ Health Registries. Who is Most Likely to Seek Evaluations? (DoD 
Funded)

This historical cohort study (Gray, et al., 1998) sought to characterize risk factors for Gulf War 
veterans to seek medical evaluation. The study used the combined data collected between 1993

Hospitalizations for Unexplained Illnesses among U.S. Veterans for the Persian Gulf War 
(DoD Funded)

management. After correction for participation in the clinical program, active duty Gulf War 
veterans were not at increased risk for hospitalization for unexplained illness.

veterans). Because the population is self-selected, the symptoms and diagnoses do not reflect 
those of a population-based sample of the entire deployed population and should be interpreted 
cautiously. The data of the combined total of 74,653 registry participants (10.7% of Gulf War 
veterans) was compared to the 97.4% of Gulf War deployed veterans (678,587) for whom 
demographic data was available and who served in Army, Navy, Marine Corps, Air Force, or 
Coast Guard for one or more days during from August 8, 1990 till July 31, 1991. Demographic 

The study conclusion is that, after exclusion of CCEP hospitalizations, deployed Gulf War 
veterans were not at greater risk than those not deployed. A slightly lower hospitalization risk for 
deployed than for nondeployed is ascribed to a "healthy service member effect" where those

ending dates of Gulf War Service, and date of service separation. Of combined registry 
participants, 30.6% consisted of personnel who sought medical attention, with or without 
symptoms, for whom no clinical diagnoses were evident. The nineteen most frequent diagnoses 
were similar to previously reported general and nonspecific symptoms. The highest risk for 
registry participation was for Army personnel, National Guard, reserve, and active duty personnel 
who separated after the war as opposed to remaining on active duty after the war. Other 

In a previous epidemiologic study (Gray, etal., 1996) found no consistent increase in overall risk 
for hospitalization of deployed Persian Gulf War veterans compared to nondeployed Gulf War 
era veterans. However a question remained as to whether a risk remained undetected due to the 
possible inconsistency in classification (using the International Classification of Diseases, 9th 
Revision, Clinical Modification system: ICD-9) of a new or a poorly recognized syndrome. The 
present study (Knoke, et al., 1998) compares the postwar DoD hospitalizations for diagnoses 
consistent with an unexplained illness of Persian Gulf War veterans with their non-deployed 
counterparts as a means of determining whether a difference in DoD hospitalization risk had 
been undetected in the previous study. The study used a collection of 77 diagnoses assembled 
by the Emerging Infections Program, Centers for Disease Control and Prevention as a 
determinant of study outcome: i.e. whether a record would or would not be included in the study. 
The results of the study indicate a slightly higher hospitalization risk for unexplained illness 
among deployed Gulf War veterans than among those not deployed. However, the excess 

could be the result of attribution bias where people who feel they are sick are more likely to 
report environmental exposures. However, it should also be noted that associations predicted by 
a priori hypotheses about known toxicant effects from self-reported exposures were observed. 
The unresolved nature of the relationships underscores the need for more objective exposure 
and health outcomes data to draw definitive conclusions regarding causation.

covariates provide high statistical power for detection of differences in the hospitalization risk 
between groups; (3) discharge diagnoses are recorded and edited by DoD hospitals; (4) and 
active duty personnel are said to have few opportunities for hospitalization outside the DoD 
system so that there are few missing values. Limitations that the authors found to affect their 
study are: (1) probable miscoding of the deployment status of small number of Gulf War 
veterans; (2) separation of servicemen during the 4.67 years of the follow-up (59.8% of deployed 
and 54.3% of nondeployed veterans separated by April 1, 1996 and were therefore ineligible for 
the study population); (3) the broad categorization of deployment status (deployed for 1 or more 
days during the August 8, 1990 through July 31,1991) may have masked illness resulting from 
time or geography specific exposures; (4) illnesses that were considered insufficiently serious for 
hospitalization were not included in the study; and (5) the collection of diagnoses used as the 
outcome measure in the study was not designed specifically for the purposes of the study.
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Testicular Cancer and Persian Gulf War Service (DoD Funded)

the period immediately after deployment. The higher risk did not carry over into 1992 or the first 
nine months of 1993. The objectives of the present study (Knoke, et al, 1998) were to compare

risk among deployed (0.038%%) is lower than among nondeployed (0.046%) 
of the deployed in the latter part of 1991, which followed the reduced number

days during the August 8, 1990 through July 31, 1991) may have masked illness resulting from 
time or geography specific exposures. Lastly, the study only addressed risk in the 4.67 year

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

In a previous epidemiological study (Gray, et.al, 1996) found no consistent increase in overall 
risk for hospitalization of deployed Persian Gulf War veterans compared to nondeployed Gulf 
War era veterans. The study did, however, find an increased risk of hospitalization for testicular 
cancer among deployed Gulf War veterans during the last 5 months of 1991 which coincides with 
the period immediately after deployment. The higher risk did not carry over into 1992 or the first 

rates of hospitalization for testicular cancer in deployed and nondeployed active-duty Gulf War 
era veterans from the end of the deployment period to March 13, 1996 and to provide additional 
information regarding the increased risk of testicular cancer in deployed veterans that was noted 
in the previous study. The study population included: all members of the study population who 
were on active duty (either Army, Air Force, Navy, Marine Corps or Coast Guard) when the Gulf 
War ended July 31, 1991, were either deployed to the Persian Gulf War for 1 or more days 
during the deployment period (August 8, 1990 through July 31, 1991), or were not deployed but 
were on active duty for at least part of the Gulf War deployment period. Members of the U.S. 
Reserve and National Guard forces were not included in the study. Only admissions to U.S. 
military hospitals reported to the DoD computerized hospitalizations database from July 31, 1991 
to March 13, 1996 were included. Outpatient visits (of which there was one noted in hospital 
records) were not included. No evaluation of hospitalizations prior to the conclusion of the 
deployment period was included. From a population of 517,223 active-duty male personnel 
deployed to the Persian Gulf War and 1,291,323 Gulf War era male personnel not deployed, a 
study population of 505 individuals whose records listed a principal diagnosis of testicular cancer 
were selected. This included 134 deployed veterans and 371 nondeployed veterans. An analysis 
using a multivariate model analysis including deployment status and the reduced set of 
covariates was performed on a population of 1,290,494 nondeployed and 517,050 deployed 
servicemen a significant risk factor for testicular cancer, including all 505 cases of testicular 
cancer. The analysis indicated deployment status overall was not important (RR = 1.05; 95% Cl 
= 0.86-1.29). A separate model analysis for deployed and nondeployed groups with computation 
of probabilities of hospitalization for testicular as a function of follow-up time indicates that 
deployed personnel had a greater risk than non-deployed personnel in the early months after 
deployment. The increased risk persisted, at a constant level, without rising, for approximately 3 
years. At the conclusion of the follow-up, the cumulative probability of hospitalization was 0.034% 
for deployed and 0.035% for nondeployed veterans.

The analysis substantiates the findings of the initial study. When the analysis was repeated but 
using January 1, 1990 as the beginning of the follow up to determine if the increase in cases 
among deployed veterans was related to transient factors resulting from service in the Gulf War, 
the model indicated that risk for deployed veterans was not elevated (RR = 0.89%; 95% Cl = 
0.75-1.06). In the second model analysis, the rate of testicular cancer is lower among the 
deployed than among the nondeployed during the predeployment and deployment periods and 
then increased after the deployment ended. By the end of the follow-up period, the cumulative 
risk among deployed (0.038%%) is lower than among nondeployed (0.046%). The elevated risk 
of the deployed in the latter part of 1991, which followed the reduced number of cases in 1990 
and earlier in 1991, could be ascribed to selection effect and deferred care during deployment. 
Strengths cited by the authors for the study are: large group sizes; and availability of numerous 
group covariates providing high statistical power for detection of differences in the hospitalization 
risk between groups. Discharge diagnoses were recorded and edited by DoD hospitals; the DoD 
health care system provides a centralized source of cases with equal availability of care for the 
deployed and nondeployed populations; almost all cases of testicular cancer result in at least one 
hospitalization ensuring that relevant cases are included in the data set; and, though the follow 
up period was relatively brief, it included several years of the age range when men are at the 
greatest risk of developing testicular cancer. Limitations that the authors found to affect their 
study were: separation of servicemen during the follow-up period (59.9% of deployed and 54.3% 
of nondeployed veterans separated by 1 April 1996 and were therefore ineligible for the study 
population). Furthermore, broad categorization of deployment status (deployed for 1 or more 

characteristics associated with registry participation included: being stationed in the Gulf War 
theatre during the fighting; being older; being enlisted or a warrant officer; having a home of 
record in the southeast U.S.; being a supply handler; being female, and being hospitalized during 
the twelve months prior to the deployment period. In addition to quantifying the independent risk 
factors of registry participation, the study yields the observations that there is increased risk for 
registry participation for personnel who were in the Gulf War theater during combat periods, who 
were construction workers, who separated from active duty, and who were hospitalized during 
the 12 months prior to the deployment.



Annual Report to Congress - 1998 Persian Gulf Veterans Coordinting Bd. Research Work..Page 15 of 57

period after the conclusion of deployment.

diagnoses. Of the remaining 53, 33 received a diagnosis of CFS based either on the relaxed
1994 case criteria (CFS94) or on the criteria for CFSsevere. Fourteen of the 33 with diagnosed

The UK Ministry of Defence (MoD) has been conducting a medical assessment program similar 

between October 11, 1993 and February 24, 1997 (Coker et al., 1999). Outcome measures were

back to top
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stable over time. The reason for this is not known but could be due to self-report symptom 
amplification, test-retest unreliability, or the natural history of CFS.

Clinical Findings for the First 1000 Gulf War Veterans in the Ministry of Defence’s Medical 
Assessment Programe (Non-Federally Funded)

to VA’s Gulf War Registry Program and DoD’s Comprehensive Clinical Evaluation Program. The 
MoD reported on the results of a_case series of 1000 UK veterans who presented to the program

diagnoses of veteran’s conditions according to the International Classification of Diseases, 10th 
revision (ICD-10). This clinical case series found that many Gulf War veterans had a wide varie' 
of symptoms, however there was no evidence of a single illness, psychological or physical,' 
explain the pattern of symptoms seen in veterans in the assessment program. It should be

The investigators note that the rate of MCS in veterans with CFS compared to the rate in 
nonveterans with CFS was not significantly different in their study. This casts some doubt on the 
hypothesis that chemical sensitivities developed as a result of exposures to various chemicals 
during deployment. It must be stressed, however, that this was not a population-based study of 
fatigue and chemical sensitivities in Gulf War veterans, and therefore caution must be taken 
when interpreting the findings. Furthermore, the study sample size was small.

Medical Evaluation of Persian Gulf Veterans with Fatigue and/or Chemical Sensitivity (VA 
Funded)

emphasized that this program and the report cited here does not represent a population-based 
research effort and results should be approached with caution. The veterans in the Assessment 
Programme were all self-selected, and it is not known whether the veterans in this study were 
representative of sick veterans as a group.

wnd that many Gulf War veterans had a wide variety 
........... ............................. I, to

Pollet, et al., (1998) reported on a study of veterans with fatiguing illnesses drawn from the VA 
Persian Gulf Registry Program. Seventy-two Registry participants with complaints of fatigue 
and/or chemical sensitivity, and who agreed to participate in this study, were sent a screening 
questionnaire to identify potential study subjects with Chronic Fatigue Syndrome (CFS) and/or 
multiple chemical sensitivities (MCS). Based on the screening questionnaire study subjects were 
excluded using criteria from the 1994 CFS case definition. Inclusion criteria for the category of 
CFS were based on the more stringent 1988 case definition that was modified to assess self­
reported symptom severity. Besides the inclusion criteria of the 1988 case definition, CFS 
subjects also had to endorse the severity of their symptoms at 3 on 0 to 5 Likert scales ranging 
from none to severe. The latter requirement meant that included CFS subjects had "severe" CFS 
or CFSsevere. Subjects included on the basis of MCS had to report sensitivity to 5 of 8 listed 
chemicals, report an unusual sensitivity to everyday chemicals, endorse 2 of 4 possible life style 
changes due to chemical sensitivity, and not satisfy the criteria for CFSsevere. Subjects who were 
included under the category of CFSsevere/MCS had to satisfy both sets of criteria. Similar criteria 
were used to recruit and evaluate 95 nonveterans with CFS for comparison with the veterans 
with CFS. Four veterans were excluded for medical reasons. Of the remaining 68 veterans, 31 
fulfilled screening criteria for CFSsevere, 17 for CFSsevere/MCS, and the remaining 20 for MCS 
alone. These veterans were extensively evaluated medically for the purpose of providing an 
accurate outcome diagnosis. Fifteen of the 68 were eventually excluded based on psychiatric

severe.
CFS also had concurrent MCS using published criteria. Four veterans had "idiopathic chronic 
fatigue", or CF, which was defined as CFS94 with < 4 symptoms of any intensity. Six veterans 
satisfied the operational case definition of MCS alone. Two of the latter had concurrent CF and 4 
had fatigue that did not produce a substantial decrease in activity. The remaining 10 veterans 
(19% of the 53 evaluated) did not fulfill any case definition. Of the 53 patients, two received a 
concurrent diagnosis of fibromyalgia. When clinical diagnoses were compared with screening 
questionnaire results, it was found that the screening questionnaire was not predictive of the 
diagnostic outcome. Veterans were found to be substantially less ill than indicated by the 
screening questionnaire. When the same extensive evaluation was applied to the nonveteran 
study population, the same result was found. This indicates that self-reporting of symptoms is not
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III. RESEARCH FUNDING TRENDS

1. Overview

Each entry in the database includes:

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

Appendix A comprises the current contents of the Gulf War Veterans’ Research Database. 
Research projects are grouped according to the Department that is responsible for the conduct or 
sponsorship of the research.

The other descriptor for each project is Research and Development Type. The Federal 
Government defines Research as systematic study directed toward more complete scientific 
knowledge or understanding of the subject studied. Within this definition there are two broad 
categories of research: Basic Research and Applied Research. In Basic Research the 
objective is to gain knowledge or understanding of phenomena without specific application in 
mind. In Applied Research the objective is to gain knowledge or understanding necessary for

• Project Title
• Responsible Federal Agency
• Study Location
• Project Start-up Date
• Project Completion Date (estimated if ongoing)
• Overall Objectives of Project
• Specific Aims of Project
• Methods of Approach
• Expected Products (Milestones)
• Current Status/Results
• Publications

• Prevalence and risk factors for symptoms and alterations in general health status
• Brain and nervous system function
• Chemical weapons
• Environmental toxicology (e.g. studies focused on specific environmental toxicants such 

as pesticides, oil well fires, etc.)
• Reproductive health
• Depleted uranium
• Leishmaniasis
• Immune function
• Pyridostigmine bromide
• Mortality experience
• Interactions of exposures (chemical, environmental, biological, pharmacological, etc.)
• Prevention of diseases and illnesses (i.e. studies that will produce knowledge that could 

inform disease and illness prevention strategies.)
• Treatment
• Diagnosis (i.e. studies that will improve the ability to diagnosis previously undiagnosed 

conditions, or to better refine diagnoses with new tools applied to existing definitions.)

Two descriptors can approximately categorize each research project. The first descriptor is a 
series of research focus areas. These are research areas that have been defined as being 
particularly important. The current areas of research focus are categorized as follows:

The number of focus areas has expanded since last year by the addition of four new focus areas: 
Interactions, Prevention, Treatment, and Diagnosis. Each project is assigned up to three focus 
areas as categorical descriptors. This allows accounting for projects that cover multiple focus 
areas. For example, a project on the neurophysiological effects of exposure to sarin in animals 
would have a focus on the brain and nervous system, and a focus on chemical weapons. The 
number of focus areas (between one and three) assigned to a project depends on the project 
itself.
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2. Research Funding
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EPIDEMIOLOGY RESEARCH: includes population-based studies focused on outcomes such as 
mortality, symptoms, hospitalizations, etc., using devices such as postal surveys, telephone 
interviews, and records reviews.

The following sections provide a quantitative overview of the current research portfolio on Gulf 
War veterans’ illnesses and the evolution of the portfolio over time since 1994. Topics that are 
covered include overall research expenditures from 1994-1999 (projected), and the types and 
areas of research in which the Federal Government has invested.

The Gulf War Veterans’ Illnesses Research Database catalogs only research and development 
activities that either directly involves Gulf War veterans, or has been initiated to answer specific 
questions about risk factors. A case of the latter is a research project using animal models for 
low-level chemical warfare agent health effects. The database does not account for the vast 
accumulated knowledge derived from the nation’s investment in biomedical research over the 
past 40 years.

Lastly, it is not possible to accurately track research efforts that fall within the private sector or 
otherwise outside of the purview of the Federal Government. Notwithstanding, the Research 
Working Group attempts to stay abreast of all research relevant to Gulf War veterans’ illnesses. 
The Research Working Group accomplishes this by monitoring the peer reviewed published 
scientific literature, attending scientific meetings, and even using newspaper reports and 
personal accounts of researchers.

Regardless of the entity that supports particular research projects, the Research Working Group 
will seek to ensure that all research that has undergone rigorous external peer review and has 
been published in peer reviewed scientific literature will ultimately be used in formal assessments 
of the nature and cause(s) of Gulf War veterans’ illnesses.

The Gulf War Veterans’ Research Database only contains research that is federally sponsored. 
This includes research conducted by federal scientists, as well as that by non-federal scientists 
supported by federal research funds through grants and contracts. Many early federal research 
efforts were pilot projects and were not subjected to national, external peer review. These pilot 
projects were necessary to build toward a more fully developed research program.

MECHANISTIC RESEARCH: research into underlying mechanisms of diseases and illnesses 
using in vitro and in vivo models.

CLINICAL RESEARCH: application of an intervention, such as in a controlled drug trial, or use 
of methodologies such as case-control studies to define disease risk factors.

DEVELOPMENT: An activity that satisfies the general definition of development described 
above, and is directed toward new biologically based prevention, intervention, and treatment 
measures.

In addition to the research on Gulf War veterans’ illnesses, the RWG also tracks development 
work. In general, development is the systematic use of the knowledge or understanding gained 
from research directed toward the production of materials; devices; systems; or methods, 
including design, development, and improvement of prototypes and new processes. It excludes 
quality control, routine product testing, and production. Within the context of Gulf War veterans’ 
illnesses, the RWG categorizes activities as development as follows:

meeting a specific need. All research on Gulf War veterans’ illnesses is virtually, by definition, 
applied research. Within the category of applied research, each research project on Gulf War 
veterans’ illnesses uses a method of approach to test a specific research hypothesis. 
Approaches range in type from mechanistic research, addressing potential biological 
mechanisms of causation, to clinical and epidemiological research that attempts to ascertain 
illness prevalence and risk factors. Although precise categorization of research types can be 
difficult because of overlapping methodologies, Gulf War veterans’ illnesses research projects 
can be divided into the following general types:
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now or in the past by the Federal Government. The appropriated funds centrally 
each program or project are shown in the fiscal years that funds were obligated.

50

Clinical Research

Development

- A

back to top
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A table in Appendix A lists all of the research and development projects and programs supported
distributed to

Table 111-1 is a summary of research expenditures by DoD, VA, and HHS between FY’94 and 
FY’98, and a projection of funding into FY’99. Currently, the Federal Government is projecting 
cumulative expenditures of $133.5 million for research from FY’94 through FY’99. Through 1998, 
40 projects have been completed, 103 projects are ongoing and 2 projects have been awarded 
funds and are pending start-up. Table III-2 is a year-by-year account of completed projects and 
new projects.

Virtually all current federal research projects directly related to Gulf War veterans’ illnesses are 
sponsored by VA, DOD, or HHS. From 1994 through FY’98, the Departments have sponsored
145 distinct research projects on Gulf War veterans’ illnesses. This does not include research 
projects that recently have been selected for funding but are currently in final negotiations. Nor 
does it account for anticipated projects arising from upcoming competition of proposals submitted 
in response to new initiatives, such as the upcoming DoD Broad Agency Announcement (BAA) 
for 1999.

I

1995
I

1998
I

1999

Mechanistic Research

Epidemiology Research

The scope of the federal research portfolio is broad. In size, projects range from small pilot 
studies to large-scale epidemiology studies and major research center programs utilizing 
significant amounts of appropriated research funds.

Many extramural projects are multi-year efforts for which funds are obligated at the beginning of 
the project period. An entry of $0 is placed in the fiscal year column for each project for years in 
which funds were not obligated, but the project was ongoing. Blank entries for a project in any 
given fiscal year indicate a period of no research activity (years before a project was initiated, or 
years after a project was completed).

I I

1996 1997

Fiscal Year

Figure III-1. Number of research projects by research type from 1994-1999. 
Note: Figures for 1999 are projections and do not account for possible new project 
starts in 1999.
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3. Diversity of Research Approaches

primary, secondary, or tertiary. By showing the data this way the multiplicative effects of research 
investments are demonstrated. A project that examines Brain and Nervous System outcomes as
a result of Pyridostigmine use is, therefore, counted under both of these focus areas.

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

As can be seen in Figure 111-2, the overall emphasis of research has been greatest in the focus 
areas of the Brain and Nervous System and in Symptoms and General Health. This reflects the 
focus of epidemiological efforts on the prevalence of symptoms and illnesses in Gulf War 
veterans, and the focus of clinical research efforts on risk factors for illnesses. The focus on the 
brain and nervous system is a result of both the dominance of health complaints in this area, and 
the fact that many of the potential exposures in the Gulf are neurotoxins. The third largest 
investment in research is in the focus area of Diagnosis. This is a natural outcome of the 
research centered on characterizing Gulf War veterans’ illnesses, and on specific diagnostic 
tests such as the research on a serological assay for leishmaniasis.

The distribution of projects across different research focus areas is illustrated in Figure 111-2. 
Projects for each focus area are included based on whether the focus area is listed as one of the 
three focus areas assigned to each project. The total number of projects by research focus areas 
is shown in Figure II1-2 in two ways. For each focus area, a black bar represents the total number 
of projects for which that focus area is listed as being primary. A clear bar represents the total 
number of projects for which the focus area is listed as being secondary or tertiary. Thus the total 
height of a bar represents the total number of projects for which the focus area is listed as 

The funds that have been invested in research on Gulf War veterans’ illnesses over the years 
have gone into a broad-based portfolio with respect to research type and research focus area. 
Figure 111-1 illustrates the number of projects of each research type for each year since FY’94. 
On the average epidemiology and clinical research have each comprised approximately about 
one third of the total number of projects. The remaining third has been divided between 
mechanistic research and development with the larger share going to mechanistic research. 
However, as the number of clinical and mechanistic research projects has increased over time, 
the number of epidemiology projects has become stable. This reflects a decreased need for 
additional studies of symptoms and illnesses as the ongoing studies begin to provide results.
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4. Government and Non-Government Researchers

ready access to large military health and demographic databases. Non-government scientists, 
located primarily at universities, have been exclusively conducting approximately 30 of the

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

i i—i

J Secondary or tertiary focus area 
■ Primary focus area

Figure 111-2. Number of projects in each research focus area. Closed bars 
represent the number of projects with the focus area as primary; 
open bars represent the number of projects with the focus area being 
either secondary or tertiary.

Research funded by the Federal Government is conducted at a variety of institutions and 
laboratories inside and outside of government. It has been important to the government to have a 
research portfolio that taps into the widest range of intellectual resources. Of the 145 projects 
that the government has sponsored over the years, less than half have been conducted at sites 
that almost exclusively involve government researchers. Many of these projects have taken 
advantage of resources unique to the Federal Government and would have been difficult to carry 
out by the non-government sector. An example includes the outstanding in-house expertise the 
Walter Reed Army Institute of Research has in the area of leishmaniasis research. Another is 

' /
/

//

projects. The remaining projects have involved government and non-government consortia of 
institutions and researchers. Examples include the VA Environmental Hazards Research Centers 
which entail close collaborations between VA medical center clinician/researchers and scientists 
at each VAMC's affiliated university. Government/academic/private collaborations have been an 
invaluable asset to the research program because they combine the strengths of government 
and non-government laboratories and scientists. They also lead to outside ideas and 

z/ /•/ ° * /
/.

The number of research projects in the various research focus areas has changed over time 
since 1994 as a reflection of the evolution of issues centered on Gulf War veterans’ illnesses. Of 
note is a relatively greater increase over the years of research on chemical interactions, chemical 
warfare agents and pyridostigmine bromide. These increases are an outgrowth of increased 
concern over the health risks posed to veterans by exposures to multiple toxic agents at low- 
levels.
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back to top

IV. NEW RESEARCH PROJECTS, INITIATIVES, AND MILESTONES

back to top

A. New Research Projects

1. Two New Treatment Protocols

research approved by the Research Working Group, and in keeping with mandates from the 
Presidential Advisory Commission and the Congress, both trials underwent intense scientific • ■ . ■ ■ ■ I a I • ... “ ■ ■ ■ ■ a

Patient characteristics for entry into both treatment trials are similar. All Gulf War veterans who
served in the Gulf between August 1990 and August 1991 are eligible for the studies. Inclusion 
criteria for entry requires that Gulf War veterans have at least two of the following three

be explained by any clearly defined disease condition, like arthritis, and no "Gulf War Syndrome" 
has yet been defined using credible scientific information. The antibiotic trial consists of some

Exercise/Behavioral Therapy (EBT) Trial

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

Presidential Advisory Commission and the Congress, both trials underwent intense scientifi 
review and scrutiny by the Cooperative Studies Evaluation Committee, a Federally Charted 
Research Review panel. Also, both trials were subjected to intense human studies review.

criteria that may lead to patients being excluded from the study, for example, patients with a 
special requirement for antibiotics for other conditions, or patients with allergies to tetracycline.

As a result of the findings from epidemiological research to date, subgroups of ill Gulf War 
veterans have been identified for whom potential treatment trials are now appropriate, 
notwithstanding the lack of a comprehensive case definition for the symptom complex often 
called Gulf War Veterans’ Illnesses.

Many of the new research projects and initiatives are the direct result of recommendations from a 
variety of sources including the Presidential Advisory Committee on Gulf War Veterans’ Illnesses 
(PAC, 1996a), the Institute of Medicine Panel on the Health Consequences of Service in the 
Persian Gulf War (IOM, 1996), and the RWG (PGVCB, 1995, 1996a) 

symptoms which began after August of 1990 and have lasted for more than six months 
continuing to the present. Symptoms targeted for treatment in the trials include: 1) Fatigue that 
limits usual activity, including work, recreation, or social activities; 2) Musculoskeletal pain 
involving two or more regions of the body; and 3) Neuro-cognitive symptoms, for example, 
difficulties in memory, concentration or attention. We expect that these symptoms will not likely 

The four essential components of treatment trials include: 1) Strict criteria for entering the 
appropriate patients into the research study; 2) Provide treatments to patients with sufficient 
scientific rigor to determine definitively if the treatments work, and, if so, how well; 3) Systematic 
assessment of the treatment effect during active treatment and for a period of follow up after the 
treatment is stopped to see if an observed treatment effect is sustainable; and 4) Provide clear 
information to potential veteran research volunteers so they can make informed decisions 
regarding their participation in one of these trials.

approaches, and provide the government with objective and independent input into its research 
efforts.

In the fall of 1997, the Research Working Group for Gulf War veterans’ illnesses approved a plan 
initiated by the VA and DoD to begin developing treatment trials for Gulf War veterans. In the 
spring of 1998, the VA Cooperative Studies Program initiated planning for two treatment trials, 
subsequently known as the ABT (antibiotic treatment) and EBT (exercise-behavioral therapy) 
trials. The planning effort for both trials took nine months. VA, in collaboration with the DoD, 
assembled scientists from the university community, private sector experts, and experts from the 
Federal Government, including the National Institutes of Health, DoD, and the VA itself. For both 
trials, experts from Europe were consulted during various aspects of the planning. As with all

Besides new research findings appearing in the scientific literature and at national meetings, 
there have been several important events since last year’s Annual Report to Congress for 1997 
that deserve discussion. These include the awarding of new research projects and the 
development of new research initiatives including solicitations for new research.
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that patient behavior and patient thinking can improve some illnesses to the same or greater 
degree than traditional medical approaches. CBT cannot "cure" Gulf War Veterans’ illnesses, but
may help Gulf War veterans better manage their symptoms and improve their quality of life.

Antibiotic Treatment (ABT) Trial

undetermined numbers of ill veterans are taking the antibiotic Doxycycline for 
■ in hopes of improving their health. In addition, there are anecdotal reports

back to top
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The ABT trial focuses on a hypothesized infectious cause for the variety of symptoms 
experienced by Gulf War veterans. The putative organism is a species of Mycoplasma. Although 
there is no established, definitive link between infection with this organism and Gulf War

■ I'll • ■ ■ ■ • * • • • « ■ ■ • a a a 0 ■ a « • a a *veterans illnesses, i
as long as one year in hopes of improving their health
that this tetracycline has been useful in ameliorating the symptoms of Gulf War veterans.

The ABT is taking place at 30 sites, most in VA but including two DoD sites. Because this study 
will contain only two treatment groups, approximately 450 patients will be allocated to receive 
either antibiotic treatment or placebo. Patients are being enrolled over a one year period, treated 
actively for another year, then followed for an additional six months to assess the magnitude of 
the treatment effect and the durability of any observed benefit. The entire study will last about 2.5 
years and is projected to cost approximately $12.4 million. The manufacturer of Doxycycline, 
Pfizer Pharmaceuticals, is donating the study drug and a matching placebo. The estimated size 
of this donation will exceed $5 million.

The EBT trial is taking place at 21 sites, most in VA but including two DoD sites. In order to 
answer the question of the benefit of these treatments, more than 1,350 patients will be studied. 
Patients are allocated to receive both aerobic exercise and CBT together, either treatment 
individually, or usual and customary care. Thus, there are four treatment groups. Patients are 
being enrolled over a one year period and will be followed for an additional year to assess the 
magnitude of the treatment effect and the durability of any observed benefit. The entire study will 
last about two years.

A putative infectious etiology for Gulf War veterans’ illnesses provides an attractive hypothesis 
because antibiotics could possibly cure these patients’ symptoms. Unfortunately, anecdotal 
reports do not establish treatment benefit and a rigorous trial is necessary to address the 
question definitively. Accordingly, VA’s cooperative ABT trial's primary hypotheses is to 
determine whether a 12-month course of antibiotic treatment (Doxycycline) directed against 
Mycoplasma species will improve the functional status of patients with Gulf War veterans’ 
illnesses who are tested as Mycoplasma positive. Note: to be able to enroll in this trial, patients 
who have the above symptom categories must also test positive for the presence of Mycoplasma 
genetic material. The study will also determine whether antibiotic treatment reduces symptoms 
including pain, fatigue, and neuro-cognitive difficulties, converts Mycoplasma positive patients to 
a Mycoplasma negative status, and whether the treatment benefit persists beyond one year.

One or more of these proposed treatment interventions are employed currently for patients ill 
with such conditions as Chronic Fatigue Syndrome, fibromyalgia, arthritis and back pain, 
headaches, and irritable bowel syndrome. The CBT intervention is not a singular approach to all 
the patient’s problems. Rather, it is a set of techniques that can be tailored for specific problems 
or illnesses. The techniques are used to produce cognitive change and are based largely on the 
development of problem solving skills. Unlike a drug, physical manipulation, or surgery where the 
patient is the passive recipient of a given treatment, CBT works best when the patients take an 
active role in the management of their symptoms. A growing body of research supports the idea 

The EBT trial focuses on the use of aerobic exercise and cognitive behavioral therapy in an effort 
to provide comprehensive, coherent and effective treatments to veterans and active duty soldiers 
ill after their service in the Gulf War. The primary study objective is to assess whether aerobic 
exercise combined with cognitive behavioral therapy (CBT) will improve the physical functioning 
of ill patients, and whether the combination of exercise and CBT will be more beneficial that 
either therapy alone. Additional study objectives include evaluation of any improvements in the 
cardinal symptoms of Gulf War Illnesses, especially pain, fatigue, and cognitive difficulties. We 
will also evaluate our ability to decrease level of disease related distress and improve emotional 
functioning of persons with Gulf War Illnesses.
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2. New Research Projects from DoD Broad Agency Announcement

The specific request focused on areas of research interest:

improved understanding of health effects 
If War (including jet fuel vapor, pesticides

Table IV-1 New DoD Funded Projects for FY’98/99

Project # Title Institution Total Budget Summary

DoD-65 $3,000,000

DoD-66 Testing for Charles Engel, WRAIR, WRAMC, $263,825 11/30/99

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

University of TXSW
Medical Center at 
Dallas

Submitted proposals in response to this BAA were scientifically peer reviewed by the American 
Institute of Biological Science. Highly meritorious proposals were referred to the Research 
Working Group of the Persian Gulf Veterans Coordinating Board for secondary review based on 
programmatic relevance, repetition of previous research, etc. This latter process is outlined in 
Section V. Research Management.

and military materiel. Examples of studies sought in this topic include, but are not limited 
to, improved understanding of health effects of combinations of exposures specific to the 
Gulf War (including jet fuel vapor, pesticides and insect repellents, and pyridostigmine 
bromide), studies of biomarkers to denote individual exposure to toxic substances, anc' "bromide), studies of biomarkers to denote individual exposure to toxic substances, and the 
development of near-real time bioassays and bioelectronic sensor technologies for 
assessment of toxicological hazards in future deployments. This latter research should 
emphasize identification of fundamental physiological endpoints in bioassays which could 
be applied to bioelectronic sensor development to identify hazards from unidentified 
chemicals and chemical mixtures;

3. Studies of long-term health consequences associated with exposure to subclinical levels 
of chemical warfare agents. Examples include epidemiological studies of soldiers who 
may have been exposed to chemical warfare agent without acute symptoms and 
epidemiological studies on the health consequences of exposure in populations, such as 
passengers present during the Tokyo subway attack and individuals who participated in 
chemical agent research or worked in production plants or storage facilities.

Multi-disciplinary 
pathophysiologic 
studies of 
neurotoxic Gulf
War related 
syndromes 
leading to 
diagnosis and 
treatment

Principal
Investigator

Robert Haley, 
M.D.

As a result of this process nine new DoD funded projects were initiated in FY'98/99. Table IV-1 
lists each of these new projects providing brief summaries of the research approaches. In 
addition, DoD funded four other new projects (DoD-65-69) valued at over $7 million.

Premised on the assumption that Gu 
War Illness symptoms are due to 
nerve cell deterioration, the dual goa 
of this project are: to identify sites an 
pathophysiologic mechanisms of 
neurologic damage specific to the 
various symptoms and to use the 
acquired pathognomic information to 
set protocols for screening veterans 
for treatment. If successful the projec 
could provide both means of 
identifying patients needing treatmen 
and a basis for focused neurologic 
treatment.

The goal of the project is to compare

In collaboration with the RWG, DoD developed a new research initiative for FY’98 (see Appendix 
C for the full solicitation). Under this initiative DoD solicited new research proposals for studies 
on the possible health risks associated with service in the Gulf War. The goals of this research 
are (1) to continue investigation of the pathogenesis of unexplained illnesses of Gulf War 
veterans; (2) to use the understanding of basic disease mechanisms to help ill veterans, and 
avoid or reduce the occurrence of such unexplained illnesses in future military deployments. This 
particular initiative was directed only at U.S. institutions of higher education (other than Federal 
Government) with degree-granting programs in science and/or engineering, or by consortia led 
by such institutions. DoD committed to spend up to $8 million in FY’98 for this initiative. The 
submission deadline was February 4, 1998.

Est. Comp. 
Date

12/31/00

1. Investigation of the confluence of cognitive, emotional and physical factors which produce 
chronic, non-specific symptoms and physiological outcomes typical of the undiagnosed 
illnesses of some Gulf War veterans. Examples of studies sought range from sociological 
studies of the stress manifestations of military deployment to basic studies of 
psychoneuroimmunological mechanisms which could elucidate physical symptoms such 
as muscle weakness, fatigue, and joint pain;

2. Studies of toxicity and toxic interactions of environmental chemicals, prophylactic drugs,
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Jr., M.D. Washington, D.C. three tests used to detect
mycoplasma fermentans, a p; 
microorganism of the genital i

DoD-67 $3,400,000 6/31/99

DoD-69 $946,160 11/31/00

DoD-70 $734,687 12/31/00

than due to specific etiologic 
exposures during a specific conflict.

DoD-71 $566,000 12/31/99
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Antibacterial 
Treatment method 
based upon the 
excretion of dead 
and decaying 
spherical bacteria

War Syndromes 
from 1900 to the 
Present: Symptom 
Patterns and 
Long-term Health 
Outcomes

Royal Defence
Medical College,
London

Five Year Follow- 
Up of Army 
Personnel
Exposed to
Chemical Warfare
Agents

Louisiana Medical
Foundation

Naval Health
Research Center,
San Diego, CA

Lt.Col Ian P. 
Palmer

Christopher G.
Blood

Institute of
Medicine/Medical
Follow-up Agency

Dr. Phillip 
Renzullo

Edward Hyman,
M.D.

polymerase chain
reaction

mycoplasmal 
infection 
replicability of 
nucleoprotein 
gene tracking and 
forensic

larasitic 
mucosa 

which is difficult to culture, as a 
causative agent of suspected Gulf 
War related health problems. If 
successful, the project would provide 
a means of establishing differential 
diagnoses for specific symptoms in 
some Gulf War veterans.

The goals of the project are to 
determine whether there are commo 
health effects on veterans of two 
specific conflicts (Desert Storm and 
Vietnam), and to determine whether 
specific types of duty within the 
operations theatre correlate with pos 
conflict health complaints in veterans 
Information from the study may 
indicate the specific types of health 
complaints common to participation 
within a theatre of operations and 
distinguish types of complaints and 
risks of adverse health affects due to

This information would aid in 
diagnosis of types of treatment 
necessary for veterans and in 
predicting interventions needed to 
reduce deleterious health effects pos 
conflict.

A Comparison of 
Post Deployment 
Hospitalization 
Between Vietnam 
and Gulf War 
Veterans

The goal of the project is three-fold: 
(1) to identify the distinctive genotype 
of a suspected bacterial infectious 
agent in order to (2) establish and

A U —I. Am — • « ma — m Sclarify a suspected link to symptoms 
in ailing Gulf War veterans, and (3) 
evaluate existing diagnostic and 
treatment methods for the agent for 
use with ill Gulf War veterans. If 
successful, the project would provide 
basic data on the infectious agent an 
clarify modes of infection and related 
symptomology useful both 
prophylacticly and in treatment.

The two goals of this project are to 
correlate illness and deaths of Gulf 
War veterans with possible exposure 
to chemical warfare agents at
Khamisiyah, and to study the effect o 
an individual's health of self-concern 
of exposure to such agents whether 
or not actually exposed to them. 
Successful conclusion of the study 
may provide probabilities as to 
whether exposures to potentially 
harmful agents occurred and whethe
specific ailments in the Gulf War 
Illness constellation of symptoms 
correlate with that exposure site. The 
study may also provide information a 
to whether illness and death due to 
specific environmental exposures in 
Gulf War veterans can be reliably 
distinguished from ill health effects 
unrelated to specific site exposure.

The goal of the project is to determin 
whether there are common elements 
in the health complaints or symptoms 
of veterans across several past wars 
The project should provide 
information on types of health effects 
suffered by veterans due to 
involvement in war situations rather
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DoD-72 $996,000 12/31/01

DoD-73 $500,000 12/31/01

jping a

DoD-74 $2,152,819 10/31/02

ions an

DoD-75 $1,380,157 1/20/03

DoD-76 $448,369 1/31/02

exposures to pyridostigmine bromic 
DEET and Jet fuel on neurotoxicity
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Duke University
Medical Center

to Health in Gulf 
War Veterans

Duke University 
Medical Center

This project will clarify the effect of 
varying single and concurrent 

' ,J - line bromide

M. Abou-Donia,
Ph.D.

John A. Fairbank 
Ph.D.

Deborah Keil
Ph.D.

M. Abou-Donia, 
Ph.D.

Duke University
Medical Center

Medical University of 
South Carolina, 
Charleston

Relationship of 
Stress Exposures

Evaluations of
Immunotoxicity 
due to Concurrent 
Exposure to 
DEET,
Pyridostigmine, 
and JP-8 Jet Fuel

Nicole Bell
Sc.D., MPH

Toxic Interactions 
of Prophylactic 
Drugs and 
Pesticides

and, because of interdependencies o 
the immune and nervous systems, th 
resulting effect on immune function. 
The project may provide information 
on the potential effects of subchronic 
low-level and concurrent exposures o 
the mentioned agents on specific 
immune functions and the

Stress, Behavior 
and Health: 
Developing a 
Model for 
Predicting Post­
deployment
Morbidity, 
Mortality, and 
other Adverse 
Outcomes

Social Sectors 
Development 
Strategies, Inc; 
Natick, MA

Long-term Effects 
of Subchronic 
Exposure to 
Sarin, Alone and 
with Stress or 
Other Chemicals

The goal of the project is to correlate 
(from information captured in health 
databases) the effect of individual 
preconflict attributes (e.g.behavior 
patterns, risk behavior, past 
background, etc..) and conflict and 
post-conflict experiences with ill 
health symptoms in veterans. The 
project may provide a means of 
predicting soldiers at greatest risk an 
may provide a means of identifying 
areas of concern in selecting troops 
for assignments and deployment.

The purpose of this project is: to 
examine and compare health 
problems of veterans who were eithe 
deployed or not deployed to the Gulf 
War theatre: and to correlate the 
health problems with variables 
comprising and mitigating stress 
situations experienced by veterans. 
The project may distinguish between 
health problems of deployed and non 
deployed veterans and permit 
correlations with differentiating 
characteristics of stress situatir 
their impact on health.

The goal of this project is to clarify 
interactive effects and mechanisms o 
combined exposure to pyridostigmine 
bromide, DEET and permethrine. A 
second part will look at the integrity o 
the blood-brain-barrier during
application of pyridostigmine bromide 
DEET and permethrine and 
combinations of these chemicals. 
Successful completion of the project 
should provide information on how a 
mixture of chemicals affects the 
body’s health status.

specific types of duty during a conflic 
Such information could be useful in 
ameliorating adverse health 
consequences, in screening veterans 
likely to need treatment after a 
conflict, and provide insight into the 
types of treatments required.

The purpose of the project is to 
examine the effects of exposure to 
levels of sarin which normally are no 
associated with illness. The project 
studies will determine whether 
exposure, concurrently or 
sequentially, with other war-use 
chemicals or conditions (stress/heat) 
intensify the exposure consequences 
to low levels of sarin. The project will 
also explore the possibility that 
alteration in a natural neurologic 
protective barrier (the blood-brain- 
barrier) is a mechanism for possible 
increased toxicity of sarin exposure. 
Successful completion of the study 
will provide needed information on 
health effects of low level exposure t 
chemical agents, most specifically 
sarin, and to chemical interactions.
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DoD-77 $760,031 1/31/02

DoD-78 $2,179,097 1/31/03

resulting from exposure to novel 
stimuli. Successful completion of the

back to top

3. VA/DoD Neurobiology of Stress Initiative

Table IV-2 New VA/DoD Stress Funded Projects for FY’98/99

Project # Title Institution Total Budget Summary

DoD-79 $100,200 1/31/00

DoD-80 $297,400 1/31/01

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

WRAIR, Washington,
DC

Experimental
Models of Gulf 
War Syndrome

New York University 
Medical Center

Est. Comp. 
Date

Percutaneous 
Absorption of 
Chemical Mixtures 
Relevant to the 
Gulf War

Time Course of 
Stress-induced
Impairment of 
Blood Brain 
Barrier

The Final Report of the PAC (PAC, 1996b) recommended that additional research efforts be 
made in the area of stress and the neurobiology of stress. In 1997 VA and DoD issued a request 

Jim E. Riviere 
D.V.M., Ph D.

Hugh Evans
Ph.D.

Jeffery Harmon, 
PhD.

CCTRP, North
Carolina State Univ.; 
Raleigh

Molecular 
Regulation of 
Corticosteroid 
Receptor 
Expression in 
Stress-

USUHS, Bethesda,
MD

for proposals (see Appendix C4) from intramural VA and DoD clinician/scientists for research on 
stress and stress-related disorders. The neurobiological aspects of stress were emphasized in 
this solicitation. Proposals were submitted to VA by January 15, 1998. The Proposals underwent 
external scientific review by a joint VA/DoD appointed panel of experts, followed by 
programmatic review by the RWG. Nine new projects with a value of up to $5.0 million were 
funded in July 1998. Table IV-2 lists each of these projects with brief summaries of their research 
approaches.

Principal
Investigator

gTj. Kant, Ph.D.

project should provide information on 
the effects of organophosphates 
delivered by inhalation (which is the 
route by which veterans may have 
been exposed) and permit estimation 
of whether toxic effects of the 
compounds are reversible.

The goal of this project is to determin 
whether prophylactic treatment for 
organophosphates with 
pyridostigmine bromide results in 
neurotoxicity under conditions of 
stress and intensifies the 
physiological or behavioral 
consequences of stress. Results of 
the project will provide information on 
pyridostigmine’s impact on 
cholinesterase blood and brain levels 
in animals under stress and will 
provide correlates of cholinesterase 
on stress-related hormones and 
cognitive performance.

The purpose of this project is to 
investigate specific genetic 
determinants (glucocorticoid recepto 
expression mechanisms) associated 
with dysfunction of the normal 
regulation of acute stress provided b

consequence of associated immune 
alterations for adverse health effects

The purpose of this project is to 
quantitate dermal absorption and 
cutaneous toxicity of chemical 
mixtures that veterans may have bee 
exposed to during the Persian Gulf 
War and determine biomarkers 
associated with application of these 
mixtures. The project may provide 
information on chemical mixtures and 
their effects when applied dermally. I 
may also indicate specific biological 
alterations (biomarkers) useful in 
future research and diagnostic 
applications.

This project will develop experimenta 
animal models for use in identifying 
causes and therapies for symptoms o 
Gulf War Syndrome that result from: 
inhalation of the organophosphate 
compounds soman or sarin, exposur 
to pyridostigmine bromide with its 
associated effects on cholinesterase 
activity, and psychological stress
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Responsive Cells

DoD-81 $300,000 12/31/01

DoD-82 Seth Eisen, M.D. VAMC St. Louis, MO $172,000 9/30/00

DoD-83 $299,700 9/30/01

DoD-84 VAMC Bronx, NY $300,000 9/30/02

DoD-85 $299,100 9/30/02
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VAMC Cincinnati,
OH

PTSD are registered in an existing 
DoD health database. Results of the 
study would provide an investigationa 
registry which could be used to

Registry of PTSD 
Affected Veteran 
Sib Pairs

Risk for Stress- 
related Substance 
Abuse: the Effects 
of Family History 
of Alcoholism

Immunotoxicity 
due to Co­
exposure to

Frances
Gabbay, Ph.D.

USUHS, Bethesda,
MD

Dewleen Baker 
M.D.

Julie Golier,
Ph.D

Gary Gilkeson,
M.D.

VAMC, Charleston,
N.C.

The goals of the study are to 
determine if sibling pairs at risk for

explore linkage of genetic loci and

Psychobiologic 
Alterations in 
Persian Gulf War 
Veterans with and 
without PTSD

exposure to 
DEET,
Pyridostigmine, 
and Stress

Feasibility of 
Developing a 
Registry of

The purpose of the project is to use 
the factors of family history which 
affect attentional processes and whic 
existing studies link to substance and 
alcohol abuse for correlation with 
results of behavioral and 
electrophysiologic tests. Results of th 
project may permit construction of 
specific testing regimes to identify 
individuals at risk for substance abus 
and who may be more sensitive to 
stresses related to military 
assignment.

The purpose of the project is to 
evaluate whether neuroendocrine 
profiles of Gulf War veterans with 
unexplained health problems can be 
correlated with similar profiles known 
to be associated with PTSD in
Vietnam veterans and which are 
distinct from alterations seen in 
biologic responses to stress and othe 
psychiatric disorders. The project wil 
also attempt to determine whether 
there are correlations between 
profiles of neuroendocrine alterations 
and the health factor complaints 
described by Dr. Robert Haley. 
Results from the project may permit 
description of a common 
neuroendocrine profile useful in 
further research, diagnosis, and 
treatment of PTSD.

The first purpose of the project is to 
determine correlations between 
multiple unexplained Gulf War 
veteran health symptoms and 
concentrations of specific CNS 
cytokines and their neurohormonal 
modulators. The study will then 
assess the function of the 
hypothalamic-pituitary-axis in Gulf 
War veterans with unexplained 
physical symptoms compared to 
veterans without these symptoms an 
to a control group of individuals with

the hypothalamic-adrenal-pituitary 
axis (HPA). Successful completion o 
the project may provide insight into 
the specific aberrations of the body’s 
regulatory mechanisms in stress 
situations. Knowledge of the specific 
aberrations should allow both a bette 
understanding of somatization of 
stress-related disorders and tailored 
therapeutic interventions.
The goal of the project is to clarify, 
using an animal model, whether co­
administration of DEET and 
pyridostigmine, in conjunction with 
and without physical stress, 
contributes to signs or symptoms of 
Gulf War Syndrome or other 
conditions by deleterious effects on 
the normal interaction of the nervous 
and immune systems. Results from 
this project may aid in determining th 
causal relationship between signs an 
symptoms of Gulf War veterans and 
exposure to DEET, pyridostigmine, 
and stress.

CNS Cytokines 
and CRH in Gulf 
War Veterans with 
Multiple
Unexplained
Symptoms
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DoD-86 $597,600 9/30/01

glucocorticoid mediated atrophy. 
Results of the study should provide a

DoD-87 VAMC Boston $289,100 9/30/01

DoD-88 $242,300 1/10/01
study hypothalamic-pituitary-axis
(KPA) effects on immune function by

DoD-89 VAMC Ann Arbor, Ml $288,500 9/30/02
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Effects of Combat 
Stress on 
Structure and 
Function of the 
Hippocampus

Limbic Blood Flow 
and Opiate 
Receptor PET in 
Posttraumatic
Stress Disorder

Danny 
Kaloupek, Ph D. 
and Steven
Woodward, 
PhD.

Daniel King,
PhD.

Peter Morganelli,
Ph.D.

VAMC White River 
Junction, VT

VAMCs Boston & 
Palo Alto, CA

Measurement and 
Validation of
Psychosocial Risk 
and Resilience 
Factors 
Accounting for 
Physical and 
Mental Health and 
Health-Related 
Quality of Life 
Among Persian 
Gulf War 
Veterans

Clinical
Relevance of 
Novel
Immunological
Markers in PTSD

Lorraine Fig,
M.D.

examination of expression of the 
glucocorticoid regulated glycoprotein 
p155 and other immune system 
parameters altered during a 
dexamethasone suppression (stress) 
test. Further, the project will correlate 
alterations in pl 55 expression and 
other parameters with specific 
symptoms and severity of PTSD. 
Results of the project may provide 
information on the relationship 
between HPA activity and immune 
function in PTSD and permit 
construction of diagnostic and 
management tests.

The purposes of the project are to 
study hypothalamic-pituitary-axis 
(HPA) effects on immune function by 
examination of expression of the 
glucocorticoid regulated glycoprotein 
pl 55 and other immune system 
parameters altered during a 
dexamethasone suppression (stress) 
test. Further, the project will correlate 
alterations in pl 55 expression and 
other parameters with specific

known stress related condition: 
fibromyalgia. Results of the project 
may provide diagnostic test strategic 
for specific veteran health complaints 
and indicate specific therapeutic 
interventions.

The purposes of the study are: to 
examine hippocampal volume in Gul 
War veterans and Vietnam veterans 
with and without PTSD or alcohol 
abuse using enhanced-resolution 
magnetic resonance imaging and 
memory assessment; and to correlat 
the findings with existing studies 
which demonstrate reduced 
hippocampal volume in high-stressed 
groups. The project will also explore 
purported mechanisms of 
hippocampal volume reduction due t

means of integrating findings from 
anatomic and biochemical 
measurements with correlated 
functional changes associated with 
hippocampal changes in Vietnam 
veterans with PTSD and Gulf War 
veterans with memory complaints.

The goals of the project are to: 
provide an inventory of psychosocial 
risk and resilience factors (war-zone 
stress, predeployment and post war) 
for physical and mental health in 
military personnel, and to determine 
the risk factors correlate with specific 
self-reported physical and mental 
health complaints of veterans. Resul 
of the project may permit constructio 
of an assessment inventory useful in 
future research, may assist 
identification of individuals at risk for 
adverse health effects, and may be a 
effective planning aid for prophylactic 
and treatment programs for future 
deployments.

The purposes of the project are to
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DoD-90 $300,000 12/31/01

suggest diagnostic and therapeutic 
strategies for stress-related illness.

DoD-91 $599,000 9/30/01

DoD-92 $249,700 9/30/02

back to top

4. Other New Initiatives and Research Related Initiatives
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VAMC West Haven,
CT

Robert
Servatius, Ph.D.

VAMC San Antonio, 
TX/Armstrong Lab

Persistently 
Enhance Cue­
dependent 
Learning: Toward 
an Animal Model 
of Chronic Stress 
and Posttraumatic 
Stress Disorder

Neurological and 
Circadian 
Substrates of 
PTSD-like 
Behaviors

National Surveillance for Birth Defects Among Department of Defense (DoD) Health Care 
Beneficiaries

Traumatic 
Experiences

Alan Frazer, 
Ph.D., Randy

Robert Innis, 
M.D.

VAMC East Orange, 
N.J.

SPECT
Benzodiazepine 
Receptor and MR 
Imaging in PTSD

Strong, Ph.D., 
and Michael A. 
Rea, Ph.D.

The goal of the project is to use an 
animal model (with genetically based 
alterations in behavioral and 
physiologic responses to stress) to 
examine changes in circadian 
function, fear potentiated startle, and 
region-specific differences in biogeni 
amine systems to acute induced 
stress. Information provided by the 
project may provide a basis for furthe 
study of links between genetic 
susceptibility to stress-related 
disorders such as PTSD and 
alterations in specific brain systems 
(central catecholaminergic and 
serotonergic neuronal systems) and 
brain regions (amygdala, 
hippocampus, locus coeruleus, and 
suprachiasmatic).

The goals of the study are: to 
determine whether induced, persiste 
neurobehavioral abnormalities, in an 
animal model, are correlated with 
persistent neuroendocrine changes; 
and whether conditioned behaviors 
affect startle sensitization. Successfu 
completion of the study may clarify th 
effect of stressors in: altering learning 
processes, sustaining a chronic 
neuroendocrine stress state, and 
inducing and maintaining stress- 
related illness.

symptoms and severity of PTSD. 
Results of the project may provide 
information on the relationship 
between HPA activity and immune 
function in PTSD and permit 
construction of diagnostic and 
management tests.

The first goal of the project is to 
measure: hippocampal volume 
(involved in memory function), 
decreased density of hippocampal 
and frontal cortical BZ/GABA 
receptors (believed to play a role in 
anxiety), and memory in patients with 
PTSD. The second goal is to correlat 
findings with similar measures in 
PTSD patients from the Gulf War and 
Vietnam conflict. Results from the 
study may provide information on 
neurochemical and neuroanatomic 
correlates of PTSD, may provide 
information on the developmental tim 
course of abnormalities (due to the 
difference in length of time since the 
Gulf and Vietnam conflicts), and may
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methodology that screens existing DoD inpatient, outpatient, and Civilian Health and Medical 
Program of the Uniformed Services (CHAMPUS) data for infants meeting birth defect definitions.

the accuracy and completeness of the passive data, the information gathered during this acti 
surveillance process at NMCSD will be matched to the passive data for the same catchment

investigations. By using this hybrid approach, a high proportion of military personnel infants with 
birth defects will be detected. By not having to conduct active surveillance throughout the DoD, it
will be possible to create a cost-effective birth defects registry.

The registry will meet the objectives of establishing surveillance, calculating semi-annual 
prevalence figures, and providing annual reports. As the registry grows, it will be possible to

Depleted Uranium (DU) 

Depleted Uranium was used by the U.S. military during the Gulf War in projectiles and armor for 
tanks. The medical effects of DU exposure are continuing to be evaluated. At a special DU

back to top
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population and time periods. The percentage of agreement between the active and passive 
surveillance systems at this one site will be used to estimate the percentage of DoD birth defects 
collected using the passive system and to indicate if more aggressive data collection is needed. 
The active system will also permit comprehensive data collection for resultant epidemiological 

determine those birth defects that are most common, to calculate and to analyze rates for 
subgroups, and to create a data repository.

The Assistant Secretary of Defense for Health Affairs established National Surveillance for Birth 
Defects among Department of Defense (DoD) Health Care Beneficiaries on November 17, 1998.

The purpose of the VA National Health Survey of Gulf War Era Veterans and Their Families (VA- 
2) is to estimate and compare the prevalence of various symptoms, medical conditions, and 
unexplained illnesses in Gulf War veterans and their family members, and those of non-Gulf War 

B. VA National Survey of Persian Gulf Veterans and their Family Members: 
Phase III

Upon conclusion of the feasibility study, NHRC proposed a Department of Defense (DOD) birth 
defects registry employing a hybrid case-finding approach that would include using passive 
methodology that screens existing DoD inpatient, outpatient, and Civilian Health and Medic;'

clinical program at the Baltimore, MD, VA Medical Center, a group of Gulf War veterans with 
retained DU fragments from DU-contaminated wounds is being followed. The mission of this 
program was expanded in 1997 as other service members beyond those first identified by DoD in 
the 1993-94 timeframe, were also potentially exposed to DU, particularly through ingestion or 
inhalation. In coordination with VA Headquarters and the Baltimore VA program, the Office of the 
Special Assistant for Gulf War Illnesses (OSAGWI) initiated a program to assess potential DU 
exposure by job assignment or friendly fire involvement and to contact all soldiers to inform them 
of the possibility of exposure to DU and the availability of testing to determine current urine 
uranium levels. This approach to reviewing the toxicological and radiological effects of DU may 
improve the scientific basis for advice about fragment removal, to better understand uranium 
absorption in the body, distribution in human tissue, and how it is excreted. This may result in 
improved methods to assess uranium dose in humans. Thirty-three participants were evaluated 
between 1993 - 1997. While those individuals with evidence of retained shrapnel showed 
increased excretion of uranium, no association between uranium excretion and clinically 
detectable adverse health effects has been documented beyond those associated with their 
traumatic injuries. Efforts to improve both the assessment of uranium dose and the detection of 
toxic effects continue.

Building upon birth defect registry procedures established by the CDC and the California Birth 
Defects Monitoring Program, Naval Health Research Center (NHRC), San Diego recently 
concluded a feasibility study that screened 5,351 live births in San Diego County during the 
period 01/01/97 to 06/30/98. Six hundred fifteen individuals with birth defects were identified. The 
individuals were screened further for major birth defects of public importance, which yielded a 
prevalence of 3.2% major birth defects among 5,351 live births. This prevalence rate was 
consistent with birth defect data in the general population as reported by various states.

This passive surveillance would be supplemented with aggressive, active surveillance methods 
at Naval Medical Center San Diego (NMCSD), the largest DoD medical center. Active 
surveillance methods will include screening electronic discharge data and outpatient clinic logs 
for infants who fit the birth defect case definition. The data collection will use a standardized, 
computer-assisted abstraction program developed during the feasibility study. In order to verify 
X.------------------------------------------------1--------------------- rx.-----------------------:------------>_x_ XL. ;_x--------------x:----------------X.------------X.-!---------------------------------------Xjve
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Primary hypotheses:

Gulf War veterans will have an increased prevalence of the following medical and psychological 
conditions frequently reported in the literature compared to a control group of non-deployed era
veterans:

Secondary Hypotheses:

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

• The medical conditions that have been reported as more frequent among Gulf War 
veterans compared to non-deployed veterans will be of greater prevalence among 
deployed Gulf War veterans upon objective clinical examination. These include arthritis, 
dermatitis, hypertension, bronchitis, and asthma.

• The prevalence of the above medical conditions in the primary hypotheses and secondary

In Phase I, a questionnaire was mailed to each of 30,000 veterans (15,000 Gulf War veterans; 
15,000 non-Gulf War veterans) to obtain information on their exposures, presence of various 
symptoms, medical and psychological conditions, hospitalizations and reproductive health. 
Multiple follow-up mailings were made to increase the response rate. In Phase II, a telephone 
interview was attempted on all non-respondents using a CATI questionnaire, which includes a 
question on reasons for refusal. Telephone interviews with the non-respondents assist in 
assessing potential non-respondent bias and supplement the postal survey data. In addition, 
during Phase II, selected self-reported data collected by the postal questionnaire was validated 
through records review for 2,000 veterans from each group. Data collection from Phase I and II is 
complete with an overall response rate of 70% and data analysis is nearly complete.

veterans and their family members. The National Survey is a population-based study being 
conducted in three phases.

Phase III clinical examinations began in September 1998 and are being carried out at 17 VA 
Medical Centers across the country. All VA Medical Centers that are participating have major 
university affiliations. The veterans are examined at the VA Medical Centers, while the spouses 
and children may have examinations performed under contract to affiliated university medical 
centers. The medical evaluations are designed to test the following a priori hypotheses:

• Chronic Fatigue Syndrome
• Fibromyalgia
• Post-traumatic stress disorder (PTSD)
• Neurological abnormalities, including peripheral neuropathy and cognitive dysfunction, 

and
• Measures of general health status

Phase III is the most challenging part of the National Survey because it involves conducting 
medical evaluations on approximately 1,000 deployed and 1,000 non-deployed veterans, formed 
as a subset of participants from Phases I and II, and their immediate family members leading to 
medical evaluations of approximately 5,000 men, women and children. Because the National 
Survey itself is population-based, these veterans and family members must be drawn from 
across the nation thus creating potential logistical problems.

To design and operationalize Phase III, the VA Office of Research and Development (ORD) 
brought in the expertise of its Cooperative Studies Program. This program has a long history of 
designing and conducting complex multi-center drug and treatment efficacy trials. A Planning 
Committee for Phase III was headed by the Director of VA’s Cooperative Studies Coordinating 
Center at the Hines VA Medical Center in Chicago, Illinois. The other members of the Planning 
Committee came from VA National Headquarters and from VA Medical Centers around the

' ~ ‘ ‘  Thecountry. These are researchers actively engaged in cooperative studies and epidemiology. 
Planning Committee developed and submitted a comprehensive and detailed protocol to a 
subcommittee of the Cooperative Studies Evaluation Committee (CSEC, a federally chartered 
advisory committee) for an expedited mail review. The subcommittee approved the protocol for 
implementation in November 1997. During the six months following the protocol approval, data 
collection instruments and procedures were developed, study sites were selected, study 
personnel were hired and trained, and the data collection forms were submitted for requisite 
OMB approval. A letter of invitation to participate in the Phase III study was sent to the first group 
of 1181 veterans in June 1998.
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C. New DoD Research Initiative

including issues identified in both the research plan of the PGVCB (PGVCB 1995, 1996a) and 
the Presidential Review Directive 5 (NSTC, 1998). This planned funding (approximately $19.5M

back to top

D. Strategies for Future Deployment Health

1. National Science and Technology Council (NSTC)

As the PAG investigated the wide range of government health-related activities leading up to, 
during, and following the Gulf War, it identified a number of deficiencies in these activities that

http://www.va.gov/resdev/pgulf98/gwrpt98.htm 7/5/2000

New funding for programmed research was established by the DoD. This program element 
funding is to address Gulf War Illnesses issues which may be of concern in future deployments, 

throw
Gulf’

per year for FY99 to FY02) makes it possible to organize multiyear research and improves the 
ability to respond to new research needs based on discoveries in the currently funded programs. 
The program is guided by an interservice panel and coordinated with the Research Working 
Group.

The overall objective of this effort is to enhance force health protection in future deployments 
jgh research specifically targeted to solving problems which emerged from service in the
War. Specific research thrust areas include: (1) prevention and treatment of persistent 

stress symptoms, (2) methods to assess health hazards from toxic chemicals and mixtures and 
to monitor exposures, (3) improved safety assessments of medical materiel, including potential 
interactions in operational environments, (4) epidemiological studies to continue longterm 
followup of Gulf War veterans and to improve health status monitoring in future deployments, and 
(5) improved and accelerated research on Leishmaniasis prevention, diagnosis, and treatment.

PRD/NSTC-5 was issued in April 1997. Since that time an Interagency Working Group 
composed of four Task Forces (deployment health, research, records, and risk communication) 
developed strategic plans for their respective areas. These separate strategic plans were 
submitted to the Office of Science and Technology Policy of the Executive Office of the President 
in January 1998 for merging into one single strategic plan. A consolidated draft plan was 
submitted to the President’s Council of Advisors on Science and Technology (PCAST) for review 
and comment. A revised plan was then be submitted to NSTC in early spring, 1998, for final 

Subject enrollment into Phase III is expected to take approximately 18 months. As of December 
1998, 495 veterans agreed in writing to participate in the study.

Specific research solicitations will be used to develop focussed research efforts in several of 
these areas, including interdisciplinary studies incorporating psychosocial and neurobiology 
studies, development of toxicology hazard assessment methods and improved understanding of 
military environmental interactions by researchers working closely with DoD researchers, and 
new epidemiological studies pertaining to force health protection by investigators with access to 
relevant populations and/or new approaches to data analysis. The program will also extend the 
efforts of the Naval Health Research Center in San Diego as the DoD Center for Deployment 
Health Research, and accelerate science and technology efforts in the development of 
diagnostics, treatment drugs, and a vaccine for Leishmaniasis in the DoD Military Infectious 
Disease Research Program.

have contributed to current problems and controversies relating to Gulf War veterans’ illnesses. 
A major outcome of a recommendation contained in the Final Report of the Presidential Advisory 
Committee on Gulf War Veterans’ Illnesses has been the issuance of a Presidential Review 
Directive (PRD) instructing the National Science and Technology Council (NSTC) to develop an 
interagency plan to address future deployment health. Implementing this recommendation is 
significant in that it recognizes the importance of planning for the future while learning from the 
past.

hypotheses will be greater among the spouses of Gulf War veterans than among spouses 
of non-deployed veterans.

• The prevalence of medical conditions and major birth defects found on a pediatric physical 
examination in the children conceived after the war will be greater for Gulf War veterans 
than for non-deployed veterans.
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back to top

2. National Academy of Sciences/lnstitute of Medicine
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3. Military and Veterans Health Coordinating Board
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The Coordinating Board will improve the level of coordination and communication between 
Federal agencies that have programs and expertise that can be brought to bear on the special 
needs associated with troop and veteran health. This has gone on in the past, but through the 
activities of the Board and its working groups this will become a more focused and effective

DoD has requested the advice of the IOM on a long-term strategy for protecting the health of our 
nation's military personnel when deployed to unfamiliar environments. The project will draw on 
the lessons of the Gulf War and subsequent deployments as well as a variety of other evidence 
to offer recommendations for: (1) an analytical framework for assessing the risks to deployed 
forces from a variety of medical, environmental, and battle-related hazards, including chemical 
and biological agents (CBA); (2) improved technology and methods for detection and tracking of 
exposures to these risks; (3) improved technology and methods for physical protection and 
decontamination, particularly of CBA; and (4) improved medical protection, health consequences 
management and treatment, and medical record keeping. The study began in October 1997 and 
will be completed by October 2000.

This strategic plan will serve as an important complement to the recently released NSTC-5 
strategic plan (NSTC, 1998). Whereas the NSTC-5 plan will provide a broad road map for the 
government to follow, the NAS/IOM plan will provide a greater level of detail with specific 
recommendations for improvements, modernization, or efficiencies.

This strategic plan will provide a broad road map for all relevant departments to follow to ensure 
that the health of deployed servicemembers is optimal. Furthermore, it will enable the
government to readily ascertain the nature and extent to which deployments affect the health of 
service members. The PRD/NSTC-5 can be accessed on the Internet at
http://www.whitehouse.gov/WH/EOP/OSTP/NSTC/html/directive5.html.

During the first year, principal investigators for each arm of the project have been selected and 
advisory panels of experts have been appointed. A large number of briefings, workshops, and 
site visits have been accomplished and an additional number of similar activities are planned for 
the second year. The purpose of these activities is to document current procedures, equipment, 
doctrine, and training as well as to review what is being developed or planned for the future. Draft 
outlines of the four reports due at the end of the second year are under review by the advisory 
panels. These reports will form the base for the final year’s activity - the production of a strategic 
plan for protecting the health of deployed forces in the future.

This document, along with the President’s directive, sets a course for improved cooperation and 
coordination among Federal agencies in addressing the health needs of our military, veterans, 
and their families. Through the release of this report and through the establishment of the 
MVHCB, the President is challenging the agencies to work together to achieve program synergy. 
What worked through the Persian Gulf Veterans Coordinating Board is being applied to future 
deployments. We expect continued coordination of research programs, record-keeping initiatives, 
deployment health efforts, and health risk communications.

President Clinton announced on November 11,1998 the release of Presidential Review 
Directive/NSTC-5 (NSTC, 1998) that lays out an interagency plan for improving the Federal 
response to the health needs of our military, veterans and their families. In addition, the 
President took the first step in acting on this plan by directing the Secretaries of Defense, Health 
and Human Services, and Veterans Affairs to establish the Military and Veterans Health
Coordinating Board (MVHCB) to oversee the plan’s implementation.

review and concurrence. On November 11, 1998 the final plan (NSTC, 1998) was released in 
conjunction with the announcement by President Clinton of the formation of the a new Military 
and Veterans Health Coordinating Board (MHVCB) (see Appendix B and D, respectively, for the 
Executive Summary of PRD-5 and the Charter of the MHVCB).
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ige of health care and research issues relating to past, present, and future military 
U.S. Armed Forces. The MVHCB is modeled on the Persian Gulf Veterans

back to top

the relationship between chemical exposures during the Gulf War and illnesses affecting Gulf 
War veterans. To accomplish this goal the Centers for Disease Control and Prevention (CDC)

The format for the conference included plenary sessions and concurrent workgroups. The 
plenary sessions included a presentation on current research findings regarding the health 
impact of the Gulf War; a panel discussion of the experience of Gulf War veterans; a series
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The President established the Persian Gulf Veterans Coordinating Board in January 1994. The 
Secretaries of Defense, Veterans’ Affairs, and Health and Human Services are the official 
members. PGVCB has Clinical, Research, and Disabilities/Benefits working groups. PGVCB staff 
includes a VA Senior Medical Officer Executive Director, a DoD physician, a DoD research 
scientist, and an HHS administrator. The staff is located at VA Headquarters.

The principal goal was to develop a five-year research plan to investigate the potential 
relationships between biological and chemical exposures in the Gulf War and subsequent 
illnesses in Gulf War veterans. One of the first activities was to convene a conference to provide 
a forum for broad public input into the development of a multi-year research plan for investigating

The MVHCB does not replace the PGVCB. The staff of the PGVCB will support the MVHCB with 
the addition of one military officer to work deployment health issues. This arrangement will 
ensure a gradual transition to a board with a broader mandate and will highlight our long-term 
commitment to an interagency approach to future issues regarding the health of veterans and 
their families.

In addition, there was a special Veterans Forum that served as an open forum for veterans to 
provide input regarding research priorities.

In response to House Report 105-205, in December 1997 HHS submitted to Congress a report 
(HHS, 1998) on its plans to develop a research program on the health effects of exposure to 
multiple chemicals. The report provided the Department’s initial plans.

E. HHS Report to Congress on Multiple Chemical Exposures and Gulf War 
Veterans Illnesses

Concurrent workgroups were held to develop research recommendations in the areas of 
pathophysiology/etiology of illnesses among Gulf War veterans; the most appropriate methods 
for assessing and diagnosing the health impact of chemical exposures; the most appropriate 
treatment approaches; and the prevention of similar illnesses in future military deployments.

The PGVCB has provided a successful forum to address and coordinate DoD, VA, and DHHS 
activities regarding health care, benefits, and research programs for Gulf War veterans and Gulf 
War veterans' illnesses. DoD/VA meetings and DoD participation in interagency task forces 
responding to Presidential Review Directive/NSTC-5 (NSTC, 1998) further highlighted the 
importance of formally continuing interdepartmental collaboration.

;; a series of 
presentations on the possible health outcomes of low level chemical exposures focusing on 
nervous system, immune system, and pulmonary system outcomes; a series of panel 
discussions on research and clinical findings regarding multiple chemical sensitivity among Gulf 
War veterans and civilian populations; a series of presentations on possible mechanisms of 
action of chemical exposures; and a panel discussion on methodological considerations in 
studying the health impact of chemical exposures during the Gulf War.

process. Once established, the MVHCB would ensure coordination among VA, DoD, and DHHS 
on a broad ram  ' ' '  
service in the L._ ..._   
Coordinating Board, which is enhancing interagency coordination, especially on research and 
clinical care related to health issues of Gulf War veterans.

To accomplish this goal the Centers for Disease Control and Prevention (CDC), in 
coordination with the Office of Public Health and Science (Department of Health and Human 
Services), the National Institutes of Health, and the Agency for Toxic Substances and Disease 
Registry, sponsored a conference to address the health concerns of Gulf War veterans. This 
meeting, The Health Impact of Chemical Exposures During the Gulf War: A Research Planning 
Conference, took place on February 28 - March 2, 1999 in Atlanta, Georgia.



Annual Report to Congress - 1998 Persian Gulf Veterans Coordinting Bd. Research Work..Page 35 of 57

As a result of this initiative, NIEHS funded two new research projects. The first project is entitled 
Imunotoxicity of Dermal Permethrin and Cis-Urocanic Acid (HHS-7). The main objective is to

immunotoxicant exposure. The second project is entitled Strategy to Identify Non-Additive 
Response to Chemical Mixtures (HHS-8). The overall goal of this project is to demonstrate
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G. Measuring the Health of Gulf War Veterans.
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Scientific evidence concerning association of exposures and illness will be examined taking into 
account the strength of the scientific evidence and the appropriateness of the methods used to 
identify associations; whether the evidence indicates the levels of exposure of the studied 
populations were comparable to the exposures of Gulf War veterans, and whether there exists a 
plausible biological mechanism or other evidence of a causal relationship between exposure to 
the risk factor or factors and the medical conditions.

F. NAS/IOM Assessment of the Health Effects Associated with Exposures 
During the Gulf War

Longitudinal follow-up of the health status of Gulf War veterans is challenging, especially for ill- 
defined or undiagnosed conditions. VA and DoD have contracted with National Academy of 
Sciences/lnstitute of Medicine to develop a research design(s) and methods that could be used 
to measure the health of Gulf War veterans. The NAS/IOM established a committee to consider 
these methodological questions:

examine immunotoxicity resulting from combined dermal exposure to permethrin and sunlight. 
The primary goal will be to provide new data to assist the estimation of risk from the combined

During phase two the remaining exposures will be subject to review and analysis. The final 
phase will be a series of updates of the literature and the associations, to be conducted every 
two or three years. An important aspect of this assessment is the development of research 
recommendations to fill identified gaps in knowledge.

a new
strategy for identifying chemical mixtures that have non-additive biochemical response at 
relevant low exposures in order to eliminate the current strategies that depend on uncertain 
extrapolation of high dose, single compound data.

The ultimate value of the government’s investment in research on Gulf War veterans' illnesses 
can only be realized when general conclusions can be drawn regarding such issues as the 
nature and cause(s) of the illnesses affecting Gulf War veterans. An assessment must 
encompass all research, whether directly related to the illnesses of Gulf War veterans, or

The project will be conducted in three phases. During the first phase, criteria will be developed 
for the identification of health outcomes of interest and for the selection of exposures to be 
examined. A review of the literature regarding some prototypic exposure-health effect 
associations will be conducted to develop methods to be used for analysis and synthesis of 
different types of research findings, e.g., animal toxicology data, occupational exposure data, and 
epidemiological data. In conducting reviews the committee will, for each medical condition 
considered, assess the latency periods, if any, between exposures to the potential risk factors 
and the manifestation of illnesses.

In addition to the CDC Conference, in FY’98 HHS augmented funding for an existing NIH Grant 
Announcement entitled "Chemical Mixtures in Environmental Health" (RFA: ES-98-002, NIH 
Guide, Volume 26, Number 38, November 21,1997). This announcement was a joint effort of the 
National Institute of Environmental Health Sciences (NIEHS) and the Environmental Protection 
Agency (ERA). The announcement sought to fund research projects that would expand 
knowledge involving the characterization of "real-life" chemical mixture exposures based on 
human exposure or human body burden and to better understand the mechanisms of action 
involved as they relate to human health.

indirectly related but highly relevant. Because of the important policy implications surrounding 
such an assessment, VA followed the advice of the PAC in its Special Report (PAC, 1997) to 
contract for the assessment with an independent scientific organization. VA contracted with 
NAS/IOM to carry out the assessment.
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H. New DoD Center for Deployment Health
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The Department shares with the President a firm commitment to "improve the health of our 
veterans, their families, and all who serve our nation, now and in the future." This responsibility 
includes minimizing adverse health effects that may be experienced during deployment. Critical 
to achieving this commitment will be establishment of Centers for the study of Deployment 
Related Health Concerns.

The goal of the DoD Centers is to ensure identification of trends in diseases, illnesses, or injuries 
among such members as a result of such operations.

• Develop a systematic approach to monitoring the health of Gulf War veterans after their 
initial examination.

• Provide information on the effectiveness of the treatment they had received or whether 
they were better or worse than when first examined.

• Design of a system to track and evaluate longitudinal information on the health of veterans 
who reported diagnosed and undiagnosed illnesses after the war with a focus on those 
conditions that have proven intractable or resistant to current therapies.

• Recommendations for additional scientific studies to resolve the areas of continued 
scientific uncertainty related to the health outcomes and treatment efficacy in Gulf War 
veterans.

The proposed mission of the Centers for Deployment Health would focus on four primary areas: 
force health protection, surveillance, clinical care, and research.

The Defense Authorization Bill for Fiscal Year 1999 authorized the Secretary of Defense to 
establish a center devoted to "...longitudinal study to evaluate data on the health conditions of 
members of the Armed Forces upon their return from deployment..."

• Programs would include management of services such as the Comprehensive Clinical
Evaluation Program and the Specialized Care Program with related quality improvement, 
service evaluation and continuing medical education efforts.

• Clinical research efforts evaluating risk factors, etiologies, new treatments, and prevention 
strategies targeting deployment health concerns.

• Risk communication interventions and evaluation.
• Surveillance for patterns and risk factors for illnesses, injuries and symptoms.
• Planning, coordinating and conducting epidemiologic analysis of medical surveillance data 

relevant to specific deployments.
• Epidemiological studies investigating the longitudinal health experience of previously

deployed military personnel, and the development and evaluation of appropriate health

An IOM report was issued of a workshop held May 7, 1998 which reviewed completed 
population-based studies, VA and DoD data bases, descriptive statistics of Registry and CCEP 
participants, and a DoD draft protocol to evaluate the current well-being of CCEP participants. 
Information obtained is being used along with additional material and discussion to complete the 
task of designing measures for longitudinal comparison of the health status of Persian Gulf 
veterans to those who were not deployed to that conflict and methodologies to analyze 
longitudinal information in order to provide an accurate assessment of the health outcomes and 
treatment results in Gulf War veterans (IOM, 1998).

Longitudinal studies to evaluate data on health conditions of members of the Armed Forces will 
include a wide range of clinical services, medical surveillance, and research activities. We 
envision Centers building on existing programs at Walter Reed Army Medical Center, the Army 
Center for Health Promotion and Preventive Medicine, and the Naval Health Research Center in 
San Diego. The Centers for Deployment Health will build and expand upon past Army, Navy, and 
Air Force experience. The goal of the Centers will be to improve our ability to prevent, 
investigate, and ameliorate future outbreaks of unexplained illness after deployments. The 
Comprehensive Clinical Evaluation Program and Specialized Care Program for Gulf War 
Veterans will be programs within the proposed Clinical Center.
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I. VA Center for War-Related Illnesses
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J. Gulf War Veterans’ Illnesses Research Advisory Committee
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The committee will be called the Research Advisory Committee on Gulf War Veterans’ Illnesses 
(RACGWVI). The purview of the Committee will include the policies and programs overseen and 
coordinated by the RWG with respect to research on Gulf War veterans’ illnesses conducted or 
sponsored by any agency or department of the Executive Branch of the Federal Government.

Membership on the Committee will include, but not necessarily limited to: (i) Gulf War veterans 
and/or their representatives; (ii) basic biomedical researchers; (ill) epidemiological researchers; 
(iv) clinical researchers; (v) environmental and occupational health researchers; and (vi) mental 
health and behavioral researchers. Close attention will be given to equitable geographic 
distribution and to ethnic and gender representation.

The federal charter for the Committee is currently under review, and nominations for membership 
are^eing solicited. It is expected that the first Committee meeting will occur in the last quarter of 

As a part of its function, the Committee may accept suggestions for research and development 
from Congress, VA and non-VA scientists, veterans and their representatives, and the general 
public.

K. 1998 Medical Defense Bioscience Review: Low-Level Chemical Agent 
Research

surveillance strategies.
• Longitudinal studies of health outcomes including studies of reproductive outcomes. 

These studies will involve investigations of personnel who will remain on active duty and 
who have left military service.

Section 104 of Public Law 105-368 directs the Secretary of VA, as the designated Executive 
Agent for the coordination of all Gulf War veterans’ illnesses research activities funded by the 
Executive Branch of the Federal Government, to establish a public advisory committee on Gulf 
War veterans’ illnesses research. Specifically, the purpose of the committee will be to provide 
advice and make recommendations to the Chairperson of the RWG (VA’s Chief Research and 
Development Officer) and other appropriate entities including Gulf War veterans, on the nature, 
scope, and direction of federal research activities overseen and coordinated by the RWG.

Section 103 of P. L. 105-368 requires VA to enter into an agreement with NAS/IOM to help VA 
develop a plan for the establishment of a "VA National Center on War-Related Illnesses and 
Post-Deployment Health Issues." On December 18, 1998, the lOM's Division of Health 
Promotion and Disease Prevention submitted a proposal to VA (No. 99-IOM-127) for a study of 
such a plan. The IOM study will assess preliminary VA plans and make recommendations 
regarding such efforts. Elements of the proposal include the establishment of an expert 
committee, a planning workshop, and two additional committee meetings. The expert committee 
will provide VA with a final report detailing its recommendations on the feasibility and possible 
structure and mission of the proposed National Center. VA strongly supported this legislative 
proposal because a National Center will enhance our ability to care for post-conflict veterans and 
extend VA’s research capabilities in this area.

This mission would require collaboration with multiple agencies, including the Departments of 
Veterans Affairs and Health and Human Services. The inter-agency collaborative effort will be 
managed through the Military and Veterans Health Coordinating Board.
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V. RESEARCH MANAGEMENT

Overview
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Besides the research sessions, there were a number of clinical sessions targeted more at 
clinicians treating Gulf War veterans’ illnesses.

The RWG organized and hosted an international meeting, "Conference on Federally Sponsored 
Gulf War Veterans’ Illnesses Research" June 17-19, 1998 in Crystal City, VA. The purpose of the 
meeting was to bring federally sponsored researchers on Gulf War veterans’ illnesses together in 
a common forum to:

Communicate and exchange new results from ongoing research programs
Engender new ideas on Gulf War veterans’ illnesses
Establish connections/collaborations with other researchers
Hear from experts about the broad methodological issues and problems in Gulf War 
veterans’ research
Learn how different aspects of Gulf War veterans’ illnesses research (clinical, 
epidemiological, basic) should fit together to form a comprehensive view of these illnesses 
Provide research and policy leaders in federal agencies with the latest research 
information

Over 240 participants registered for the Conference that involved plenary sessions with invited 
speakers, and oral platform and poster presentations from scientists who submitted abstracts of 
their research findings to the Conference Technical Planning Committee. There were 16 invited 
plenary speakers from government and university institutions discussing a range of topics from 
establishing case definitions to the future offeree health protection. Nine breakout sessions 
featured oral presentations by 44 speakers who had submitted abstracts. In addition the poster 
session featured 45 posters on a range of research topics.

L. 1998 Conference on Federally Sponsored Gulf War Veterans’ Illnesses 
Research

In 1999, the RWG will host another Conference on Federally Sponsored Gulf War Veterans’ 
Illnesses Research June 23-25, 1999 in Crystal City, VA. The overall purpose and goals of the 
meeting will be similar to the 1998 meeting, but there will be a greater emphasis on translating 
research into clinical practice. In addition, although the Conference is targeted toward federally 
sponsored research, the meeting will be open to the general public on a space-available basis. 
More information on these meetings is available in Appendices E and F.

Research on Gulf War veterans’ illnesses is a complex undertaking, involving a number of 
different approaches. The federal research effort on this problem involves scientists in federal, 
academic, and private institutions, both in the United States and abroad, conducting research 
sponsored by VA, DoD, and HHS. Each of these Departments has distinct, though 
complementary, capabilities and capacities for conducting and sponsoring research on Gulf War 
veterans’ health issues. In addition, each Department has its own appropriation for extramural 

The Department of Defense sponsored and conducted its 1998 Medical Defense Bioscience 
Review in Hunt Valley, Maryland May 31 - June 4,1998. The overall topic of the 1998 Medical 
Defense Bioscience Review was low-level chemical agent research. Selected papers from that 
meeting were published in the Journal Drug and Chemical Toxicology. Specific topics ranged 
from the toxicokinetics of sulfur mustard to the neuromuscular effects of low-level exposures to 
sarin, PB, DEET, and chlorpyrifos. One paper (Moore, 1998) was a comprehensive review of 
existing data on the health effects of exposure to low-levels of nerve agents. The author 
concludes that at the present time controlled studies of human exposures, reports of accidental 
exposures, and animal studies collectively indicate that exposures to organophosphorous nerve 
agents at levels causing no acute signs or symptoms do not produce chronic illness.
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and intramural general biomedical research programs.

The biomedical research programs in VA, DoD, and HHS have well established management 
structures for science policy formulation and the solicitation, scientific peer review and fundinc structures for science policy formulation and the solicitation, scientific peer review and funding of 
both extramural and intramural programs. Each Department’s research management hierarchy

Oversight of Research
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Academy of Sciences. The IOM was charged with reviewing existing scientific, medical and other 
information on the health consequences of military service in the Persian Gulf area during the

have had medical complaints of varying degrees of severity that are not explainable based on 
identifiable health hazards or physical illnesses. This observation echoes work by Hyams et al.
(1996) tracing such a phenomenon back at least to the Civil War.
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As directed by P.L. 102-585 Section 706, in 1993 VA and DoD jointly entered into an initial 3 year 
contract with the Medical Follow-Up Agency (MFUA) of the Institute of Medicine, National

Gulf War. The IOM was also mandated to review the research activities and plans of the various 
involved agencies and make recommendations.

In the final IOM report of September 1996 (which stands as a separate document from its initial 
January 1995 report) the IOM panel stated that it could find no scientific evidence to date 
demonstrating adverse health consequences associated with service in the Gulf War beyond the 
few documented cases of leishmaniasis, combat-related or injury-related mortality or morbidity, 
and increased risk of psychiatric sequelae of deployment. The panel went on to state that there is 
a strong likelihood that no single hypothesis could account for all illnesses reported by Gulf War 
veterans, whether or not they resulted from service in the Gulf War. Finally, the panel observed 
that after previous wars and conflicts, a proportion of military service personnel and veterans 

for Gulf War veterans’ illnesses research has been linked through an overall policy and 
management coordination effort carried out by the Research Working Group (RWG) of the 
Persian Gulf Veteran’s Coordinating Board (PGVCB). As an operational policy, RWG works 
through the line management authority each department maintains over its intramural scientists, 
scientific program managers (responsible for extramural research), and their budgets. The RWG 
has no budget authority itself, however. As a consequence, all funds for research flow through 
the funding agency or department.

1. Institute of Medicine/Medical Follow-up Agency (under contract to VA and 
DoD): Health Consequences of Persian Gulf Service

Four of the most important oversight activities are briefly discussed below. Although each has 
had a broad mandate encompassing virtually all issues related to Gulf War veterans’ illnesses, 
the discussion below will focus on their research oversight activities, findings, and 
recommendations.

On January 4, 1995, the IOM issued a report entitled "Health Consequences of Service During 
the Persian Gulf War: Initial Findings and Recommendations for Action" (IOM, 1995). In general 
the IOM panel endorsed previous findings of the Defense Science Board (DSB, 1994) and a 
National Institutes of Health Technology Assessment Conference (NIH, 1994) that no single 
disease entity with no single etiology could be identified for the health complaints expressed by 
Gulf War veterans. The panel also strongly emphasized the importance of population-based 
studies, which are currently ongoing in a number of areas. At that time the panel found no 
evidence that either chemical or biological warfare (CBW) agents were used against coalition 
troops during the Gulf War and, as a consequence, recommended that this not be a factor in 
future considerations of the causes of Gulf War veterans’ illnesses.

Each Department engaged in research on Gulf War veterans' illnesses endorses the need for 
both prospective and retrospective scientific peer review of research. Because of the urgency of 
the health concerns of Gulf War veterans and their families, and the diverse nature of the 
reported illnesses, review and oversight of research have been important. VA, DoD, HHS, and 
the Executive Office of the President have established multiple oversight mechanisms to capture 
the full spectrum of the overall effort; some oversight mechanisms are broad-based, 
encompassing all research issues, whereas others are more focused on individual research 
projects and programs.
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The IOM panel made the following research recommendations:
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2. Research Advisory Committee on Gulf War Veterans’ Illnesses
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The committee will be called the Research Advisory Committee on Gulf War Veterans' Illnesses 
(RACGWVI). The purview of the Committee will include the policies and programs overseen and 
coordinated by the RWG with respect to research on Gulf War veterans’ illnesses conducted or 
sponsored by any agency or department of the Executive Branch of the Federal Government.

3. Executive Office of the President: Presidential Advisory Committee on Gulf 
War Veterans’ Illnesses (PAC)

The federal charter for the Committee is currently under review, and nominations for membership 
are being solicited. It is expected that the first Committee meeting will occur in the last quarter of 
FY’99.

As authorized by P.L. 102-585 sec. 706, the agreement with IOM has been extended for the 
general purposes of providing core epidemiological support for research on military and veteran 
populations. This support is a valuable infrastructural base to carry out epidemiological research 
on Gulf War veterans’ illnesses.

• Determine factors for possible response differences among active and non-active duty 
service members;

• Conduct mortality studies on Gulf War veterans out to at least 30 years;
• Determine the reason for excess deaths by external causes among Gulf War and other 

veterans;
• Continue and extend the Defense Medical Epidemiological Database;
• Refine geographical information systems (GIS) for troop locations and plan for future 

conflicts;
• Conduct reviews of the Total Exposure Assessment Methodology used to predict pollutant 

exposure in the Gulf War;
• Study gender issues when assessing health effects of deployment;
• Conduct studies on the consequences of assigning men and women to serve together;
• Complete and publish the Naval Health Research Center epidemiology studies;
• Complete and publish the VA National Survey of Persian Gulf Veterans;
• Complete evaluation of predictors of VA registry enrollment;
• Strengthen the epidemiologic capabilities of the armed forces; and
• Submit all research (intra- and extramural) for peer review publication in a timely manner.

The President established the PAC by Executive Order on May 26, 1995. Between August 1995 
and January 1997 the committee met a total of 23 times either as a full committee or in 
subcommittees. The 12 member committee was composed of scientists, health care 
professionals, veterans, and policy experts. The Committee was charged with reviewing and 
providing recommendations on the full range of activities relating to the government’s response 

As discussed in Section IV-J above, section 104 of Public Law 105-368 directs the Secretary of 
VA, as the designated Executive Agent for the coordination of research on Gulf War veterans’ 
illnesses funded by the Executive Branch of the Federal Government, to establish a public 
advisory committee on Gulf War veterans’ illnesses research. Specifically, the purpose of the 
committee will be to provide advice and make recommendations to the Chairperson of the RWG 
(VA’s Chief Research and Development Officer) and other appropriate entities including Gulf War 
veterans, on the nature, scope, and direction of federal research activities overseen and 
coordinated by the RWG.
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Report stated that VA, DoD, and HHS research programs are generally well-designed 
should lead to meaningful answers to issues concerning Gulf War veterans-related he

The Final Report made the following research recommendations:

up on recommendations the Committee’s Final Report, the President extended the Committee 
through October 1997. At that time the PAC issued a Special Report (PAC, 1997). In the Special
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to Gulf War veterans’ illnesses. In addition the Committee evaluated the available data on the 
nature of Gulf War veterans’ illnesses and on potential health effects related to Gulf War risk 
factors.

The Final Report of the Committee was released in December 1996 (PAC, 1996a). The PAC 
came to the following conclusions:

With respect to federally funded research on Gulf War veterans' illnesses, the PAC concluded 
that the government has been adequately and appropriately responding to its recommendations. 
The PAC particularly commended the government for its new initiatives targeted on health effects

The Final Report also concluded that stress (known to affect the brain, immune system, 
cardiovascular system, and various hormonal responses) is likely to be an important contributing 
factor to Gulf War veterans’ illnesses.

Report the Committee did not alter its findings and conclusions with respect to potential causes 
of Gulf War veterans' illnesses. The Special Report did not contain any specific 
recommendations for research.

• Many veterans have illnesses likely to be connected to service in the Gulf War;
• Current scientific evidence does not support a causal link between the symptoms and 

illnesses reported today by Gulf War veterans and exposures while in the Gulf to:

Because of concern over the adequacy of DoD investigations into reports of possible chemical 
and biological warfare exposure incidents during the Gulf War, and because of a need to follow

• Require any new large-scale epidemiologic studies to have scientific and public advisory 
committees;

• Develop more accurate and reliable troop locator systems;
• Plan and conduct further research on low-level exposure to organophosphate chemical 

warfare nerve agents;
• Monitor Gulf War veterans for increased rates of cancer through mortality studies;
• Conduct research on the health status of individuals with embedded depleted uranium 

fragments;
• Collect and archive serum samples from U.S. service personnel when feasible;
• Conduct basic and clinical research on the physiologic effects of stress and stress-related 

disorders; and
• The Research Working Group should consult more thoroughly with other federal agencies.

The Committee released an interim report in February 1996 (PAC, 1996b). Although the Interim 
Report stated that VA, DoD, and HHS research programs are generally well-designed and 
should lead to meaningful answers to issues concerning Gulf War veterans-related health issues, 
it also had several recommendations. The Committee’s recommendations covered issues such 
as peer review, coordination of agency research activities, the use of public advisory committees 
and the availability of information on troop exposures. The Committee made no findings about 
specific illnesses or risk factors in the Interim Report. In response to the Interim Report, the 
agencies developed a coordinated plan of action (PGVCB, 1996b) that responded to the 
Advisory Committee’s interim recommendations.

Pesticides
Chemical warfare agents 
Biological warfare agents 
Vaccines
Pyridostigmine bromide
Infectious diseases
Depleted uranium
Oil well fires and smoke 
Petroleum products
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4. Other Oversight

In addition to the broad oversight that has been provided by the three committees cited above, 
there are several standing and special committees responsible for oversight on individual

Additionally, valuable review and oversight has been provided by the Senate Veterans Affairs
Committee Special Investigations Unit, the House Committee on Veterans’ Affairs, the House 
Government and Reform Oversight Committee, the Presidential Special Oversight Board, and 
the General Accounting Office.
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C. Research Coordination

the Research Coordinating Council became the Research Working Group operating under the 
auspices of the Coordinating Board (Beach, et al., 1995). Because of the potential link between 
environmental factors and Gulf War veterans’ illnesses, the Environmental Protection Agency
was asked to be a member of the Research Working Group. Figure V-1 shows the structure

Figure V-1. Research Working Grocji

VA Chief R&D Officer
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The RWG of the PGVCB will continue to endorse peer review and competition as the means of 
obtaining the best research products.

research projects and programs. Projects and programs receiving continuous or ad hoc oversight 
include:

The RWG also continues to encourage that all large epidemiological studies establish public 
advisory groups that include representation of Gulf War veterans.

• The National Health Survey of Persian Gulf Veterans (VA);
• Health Assessment of Gulf War Veterans from Iowa (HHS); and
• Each of four Environmental Hazards Research Centers (VA).

In 1993, VA, DoD, and HHS recognized the importance of a coordinated approach to research on 
Gulf War veterans’ illnesses and formed the "Persian Gulf Interagency Research Coordinating 
Council". By January 1994, when the Secretaries of VA, DoD, and HHS formed the Persian Gulf 
Veterans Coordinating Board,

of low-level exposure to Chemical Warfare (CW) agents. As the PAC noted in its Final Report, 
"the amount of data from either human or animal research on low-level exposures [to CW agents] 
is minimal." However, in its Special Report, the PAC concluded that planned research on the 
health effects of low-level exposure may address any uncertainties and inconclusiveness 
identified in the Final Report.

acknowledged that benefit can accrue from small-scale, short-term funding on a sole source 
basis for pilot projects or to address narrow scientific questions (e.g., DoD's recent funding of 
$100,000 for technical issues related to a test for possible Mycoplasma infection). The 
Committee stated, though, that such approaches should be rare and that protocols still should be 
peer reviewed prior to funding, limited in the amount of funds released, and not subject to 
renewal without competition.

The PAC approved of the government's targeted solicitations for research and the process used 
to make such awards. However, the Committee expressed reservations about a perceived 
degradation in DoD's processes for funding research related to Gulf War veterans' illnesses. The 
Committee noted that "competition and external peer review of research proposals are essential 
to guarantee scientific merit, relevance, and level of priority generally." The Committee 
acknowledged that benefit can accrue from small-scale, short-term funding on a sole source
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Chair

of the Research Working Group. Figure V-1 includes various subcommittees that have been in 
existence over the past several years. The Planning Subcommittee for Annual Meetings ofexistence over the past several years. The Planning Subcommittee for Annual Meetings 
Federal Researchers has been responsible for organizing three meetings of federally fui

applied to research conducted and sponsored by the Federal Government. Membership on the 
Research Working Group consists of senior research scientists and clinical managers from VA,
DoD, HHS, and EPA.

Programmatic Review of Extramural Research Proposals

An important function of the RWG is programmatic review and recommendation to

1
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RWG Re-Ranks 
Sub missions

RWG Makes
Recom mend at ions 

to Funding 
Ag en cy

Subcommittee for Project 
Funding Recommendations

Planning Subcommittee for Annual 
Meetings of Federal Researchers

RWG Reviews
Sub missions 

for Relevance

reviewing research concepts as they are developed, collecting and disseminating scientifically 
peer-reviewed research information, and insuring that appropriate peer review and oversight are

review the RWG may re-rank proposals based on relevance, but it will not recommend funding 
any non-meritorious proposal, irrespective of relevance or funds availability, to any agency.

 „ , mded
researchers, and is currently planning a fourth. These meetings provide an opportunity for 
researchers to gather together to share recent research results and to discuss research 
problems of mutual interest. The June ‘99 conference will be an open meeting allowing for 
extensive interactions among researchers, veterans, and other members of the public.

The RWG is charged with assessing the state and direction of research, identifying gaps in 
factual knowledge and conceptual understanding, identifying testable hypotheses, identifying 
potential research approaches,

providing secondary review of proposals for relevance. This material is redacted for personal and 
institutional identifiers. Relevance determinations are guided by programmatic needs articulated 
through the RWG process and reflected in the Working Plan. In its secondary

DoD, and HHS to establish research needs and identify agency-specific funding mechanisms to 
support that research. For a specific research funding activity, the responsible funding agency 
works in coordination with the RWG to develop a targeted solicitation for research. Proposals 
that are submitted to the funding agency in response to a solicitation are scientifically peer- 
reviewed using agency-specific peer review programs (e.g., DoD/Department of the Army (DA) 
uses a contract with the American Institute of Biological Sciences). Abstracts of peer-reviewed 
proposals, written reviews of the peer-reviewers, and the scientific merit scores assigned by the 
peer-reviewers, are provided to a subcommittee of the RWG charged with

funding agencies of research proposals that have been competitively peer reviewed. Figure V-2 
illustrates the general approach the RWG has taken to extramural research (research funded by 
an agency, but carried out by organizations outside of the agency such as universities, private 
laboratories, or other independent government agencies). The RWG works collectively with VA,
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Though scientists within intramural research programs do not compete for their funding in the 
same way as non-federal extramural scientists, the RWG works with agencies to ensure that
intramural programs and projects are adequately peer-reviewed.

Notable among the activities of theJRWG are:

back to top

VI. RESEARCH PRIORITIES

During 1998, the Research Working Group, as a part of its regular functions, undertook the 
matter of research priorities for FY’99 and beyond. Key factors that guided the RWG in it

A. Research on Treatments for Gulf War Veterans’ Illnesses

et al.
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The RWG will continue to work diligently to foster the highest standards of competition and peer­
review for all research on Gulf War veterans’ illnesses.

discussions were: recent research findings; the current breadth and depth of the research 
portfolio in key areas; and the availability of resources to develop needed new initiatives.

clinical studies, have been unable to define a specific syndrome, or assign a specific cause for 
these symptom complexes. The RWG has noted that these symptom complexes significantly

Agency 
Funding

Determination

RWG 
Develops

Solicitations

With respect to research findings, the RWG continues to take note of the growing population­
based epidemiological evidence, including very recent publications by the GDC (Fukuda, et al. 
1998) and by researchers from Great Britain (Unwin, et al. 1999), suggesting that Gulf War 
veterans with unexplained illnesses are suffering from a complex of symptoms such as fatigue, 
musculoskeletal pain, and cognitive problems. Furthermore, such studies, along with smaller

• Development, production, and dissemination of the 1995 A Working Plan for Research on 
Persian Gulf Veterans’ Illness (PGVCB, 1995), and its 1996 revision (PGVCB, 1996a);

• Production and dissemination of Annual Reports to Congress for 1994 - 1997 on 
progress, status, and results of federal research activities;

• Secondary programmatic review of research proposals submitted to funding agencies;
• Presentations by federal and non-federal researchers before the Research Working

Group;
• Organization of meetings of federally funded researchers (3 meetings, 4th in planning);

• Organization of an international symposium in conjunction with the Society of Toxicology 
on the health effects of low-level exposure to chemical warfare nerve agents;

• Development of a strategy for research on the health effects of exposure to low-levels of 
chemical warfare nerve agents;

• Follow-up investigation of preliminary reports of positive experimental serological tests for 
leishmaniasis.

Sub mi ssions 
Peer-Reviewed 
and Ranked for 

Merit

Research
Need
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back to top

B. Longitudinal Follow-Up for Gulf War Veterans’ Illnesses

back to top

C. Disease Prevention

back to top

D. Improved Hazard Assessment

anticipate environmental and occupational hazards prior to deployments could potentially 
morbidity, and even mortality, associated with unintended or unanticipated exposures. Th,

back to top

E. Departmental Responses

Also, in 1998 the DoD established new funding for programmed research. This "progi 
element" funding, explicitly put into DoD’s budget requests, is to address Gulf War V«
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As has been recognized in Presidential Review Directive (PRD; NSTC, 1998), the ability to better
reduce

leRWG, 
in conjunction with the Working Groups that developed PRD/NSTC-5, recommend enhanced 
research efforts aimed at improving methods of hazard identification and risk assessment for 
environmental and occupational hazards. Such research efforts should emphasize the reality of 
complex multiple exposures to more than one hazardous agent.

jram
'eterans’

Illnesses issues which may also be of concern in future deployments, including issues identified 
in both the research plan of the PGVCB (PGVCB, 1995 and 1996a) and the Presidential Review 
Directive 5 (NSTC-5).

With respect to treatment of Gulf War veterans’ illnesses, in 1998 VA and DoD designed two 
major multi-site treatment trials. Protocols for these two trials were approved by outside peer 
review in late 1998 and funded to begin recruiting subjects in Spring 1998. Details of those two 
trials are provided in Section IV.A of this Report. Total investment by VA and DoD for these two 
trials are likely to be in excess of $15 million and $5 million, respectively.

The approximately 10% of veterans who have reported ill health following deployment to the Gulf 
War represents a significant level of morbidity that might be preventable. In concert with the 
growing need to better understand the health problems of Gulf War veterans so that future health 
problems in future deployments can be prevented, the RWG has endorsed future research aimed 
generally at disease prevention, and more specifically at prevention of stress-related symptoms 
and conditions. As a result of RWG recommendations in the past, the federal investment in the 
pathophysiology of stress-related illnesses has markedly increased. With this investment in 
better understanding the pathophysiology stress-related illnesses, it is also appropriate to initiate 
research that can take advantage of new findings in that area and how they might lead to better 
disease prevention, and even treatment.

Although several individual research projects funded by the Federal Government have 
longitudinal components built into them, no research is specifically directed toward understanding 
the progress of Gulf War veterans’ illnesses over time. The RWG has concluded that to the 
extent feasible, research approaches need to be applied to determine the long-term health of 
Gulf War veterans in contrast to the several cross-sectional epidemiological research projects 
recently completed or still ongoing.

overlap with other symptom complexes identified in the civilian population such as Chronic 
Fatigue Syndrome (CFS) and Fibromyalgia (FM). As with Gulf War veterans’ illnesses, no clearly 
defined etiologic agent has been identified for CFS and FM. With these observations in mind the 
RWG felt that experimental treatments methods that have been applied to persons with CFS or 
FM deserve further exploration in the context of Gulf War veterans’ illnesses. Consequently, the 
RWG established the development of treatment protocols for unexplained illnesses as a research 
priority for future years.
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More information on the DoD initiative can be found in Section IV.C of this Report.

back to top
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MEMORANDUM

Secretary William Perry, Department of Defense
Secretary Donna Shalala, Department of Health and Human Services 
Secretary Jesse Brown, Department of Veterans Affairs

Final Report

December 31,1996

aS °Ur Febru?ry 1996 ,nterim RePort'we make several recommendations we believe can 
improve our governments approach to addressing the concerns of the men and woman who served our 
country dunng Operations Desert Shield/Desert Storm. We emphasize, however that in the main these

RreXn?franS Cl!ariy are exPeriencin9 medical difficulties connected to their service in the Gulf War 
rirst and foremost continuing to provide clinical care to evaluate and treat veterans’ illnesses is vital 
At the same time, however, a causal link between a single factor and the symptoms Gulf War veterans 

«mive- And while the Comrnittee finds stress is likely to be an important 
? Gulf.War veterans’ illnesses, the story is by no means complete: Veterans, their 

physicians, and policymakers clearly stand to benefit from the broad array of ongoing research. 

This benefit can only be achieved with a thoughtful, inclusive dialogue between veterans and your 

Departments. In light of public skepticism arising from recent revelations related to chemical weapons, 
the Committee strongly believes that a sustained risk communication effort is the only way to repair 
what many believe has been a breach of the governments compact with Gulf War veterans. This effort' 

cannot begin soon enough.

SnJ^AfS P31'^ by1the current atmosPhere of government mistrust that now surrounds every 

2! lf^nVe erans ll,nesses- 11 is regrettable—but also understandable. Our investigation of 

f artm!n Ou .Defense's efforts re,ated to chemical weapons led us to conclude these early efforts 
Zz1? •Ub Lc »our government Hence, evidence of possible chemical warfare agent 
nmrf d ♦T9 tfl®Gulf War must be thoroughly evaluated by a group independent of DOD. This

EgssBsssszass^ ■■■.. 

2SXS^mhne<l W™5 over^ight-could begin to rsstore public

confidence in the governments investigations of possible incidents of CW agent exposure.

n°tas 0131 in preparing this report’we rclied on the generosity of hundreds of 
tSn r T? d add£ess,n9 concerns about Gulf War veterans' health. We gratefully acknowledge 

conWbufionrwe^invaluable^^individUalS Wlthin and 0Utside 9overnment devoted to our effort—their 

wAHid’n^h00'11!?ittee has been fortunate t0 have a ta,ented and dedicated staff: This Final Report 
untaue nnnn^T P0S!lbJe Wlthout 01601 • 1116 Committee members, staff, and I thank you for the 
unique opportunity to contnbute to this critically important issue.



related to Gulf War service. The Committee, a 12-member panel made up of veterans, scientists,

l)

EXECUTIVE 
SUMMARY

ADDRESSING GULF WAR VETERANS’ ILLNESSES

Overall, the Committee is encouraged by the government's response to the range of health-related 
problems experienced by Gulf War veterans. We found the Vet Centers and Persian Gulf Family 
Support Program established by the Department of Veterans Affairs (VA) to be effective outreach 
programs and recommend that these field-based initiatives serve as models for health education 
and risk communication campaigns.

The Committee agrees with the Institute of Medicine's conclusion that the clinical evaluation pro­
grams of the Department of Defense (DOD) and VA are excellent for the diagnosis of Gulf War veterans' 
illnesses. We found some shortcomings in the availability of treatment, particularly with regard to mental 
health and reproductive health, and recommend better follow-up care in th e s e areas.

concerns of Vietnam veterans became increasingly obvious over time. Thus, the Committee also

health concerns.

President Clinton established the Presidential Advisory Committee on Gulf War Veterans' Illnesses 
in May 1995 to ensure an independent, open, and comprehensive examination of health concerns 
related to Gulf War service. The Committee, a 12-member panel made up of veterans, scientists, 
health care professionals, and policy experts, held 1& public meetings between August 1995 and 
November 1996. We heard invited testimony'and received public comment at each meeting. Staff 
held in-house consultations, received briefings, conducted literature reviews, interviewed veterans, 
and reviewed government documents throughout our tenure. We analyzed information on the full 
range of activities specified in our charter—research, coordinating efforts, medical treatment, out­
reach, reviews conducted by other governmental and nongovernmental bodies, risk factors 
(exposure and health effects), and chemical and biological weapons—to reach our findings and rec­
ommendations. The Final Report presents the Committee's conclusions in three major parts:

• an evaluation of the government's response to Gulf War veterans' illnesses;

• an evaluation of available data on the nature of Gulf War veterans' illnesses; and

• an evaluation of available data on the health effects of Gulf War risk factors.

Findings and recommendations specific to the needs of Gulf War veterans appear throughout the 
Final Report and are summarized here.

The Committee's primary focus was on Gulf War veterans' illnesses, but parallels with the health

decided to include in its analysis, recommendations on how to anticipate and avoid post-conflict



disorders that are likely to improve our understanding of Gulf War veterans'

ical warfare agents and on the synergistic effects of pyridostigmine bro- 

nude — a chemical warfarp a<rpnt __ z-’—ir tar !_T_ _
tors. We also recommend

in the ongoing clinical and research programs, many veterans 

cal warfare agents, biological warfare agents, vaccines, pyri- 

population-based epidemiologic studies now'underway will shed h^t on

V

tinue, since some health effects, such as cancer, would not be expected to

t UtdHUnd that' f°r Uie m°St part'1116 Sovernment h35 acted in good faith

- soouc lxic gweiiunenr s perrormance in one 
Key area: investigation of possible exposures of U.S. troops to chemical

I

°f G?^?yar veterans' data from clinical evaluation and treatment------------

— ----- yuuuuncu Muuauire irom aecaaes or toxicologic
research, enabled the Committee to reach some conclusions about the nature

• stress is known to affect the brain, immune system, cardiovascu­
lar system, and various hormonal responses. Stress manifests in 
diverse ways, and is likely to be an important contributing factor

well fires and smoke, and petroleum products.

c
lar system, and various hormonal responses. Stress manifests in 
diverse ways, and is likely to be an important contributing factor 
to the broad range of physical and psychological illnesses cur­
rently being reported by Gulf War veterans.

Currently, the extent of service-connected illness among Gulf War vet- 
e^T3SHUn^I0V?' thS Committee anticipates results from the large, 

tins issue. In addition to the government's existing research, the Commit­
tee also recommends that mortahty studies of Gulf War veterans con- 
tmue, since some health effects, such as cancer, would not be expected to 
appear until a decade or more after the end of the Gulf War.

Although somewhat slow to act at the end of the Gulf War, the govern­

ment is now providing appropriate medical care to Gulf War veterans and 
has mitiated research in the areas most likely to illuminate the causes of 

50minittee identified ways to fine-tune those efforts, 

to address veterans' health concerns. °

The Committee takes issue with the government's performance in one

Presidential Advisory Committee

The Committee found that the government's research portfolio is appro­
priately weighted toward epidemiologic studies and studies on stress-related - 
disorders that are likely to improve our understanding of Gulf War veterans' 
illnesses. To close gaps in the current knowledge base, we recommend addi­
tional research on the long-term health effects of low-level exposures to chem­
ical warfare agents and on the synergistic effects of pyridostigmine bro­
mide - a chemical warfare agent pretreatment- with other Gulf War risk fac­
tors. We also recommend more emphasis on basic and applied research on 
the bod/ s physical response to stress.

The existing knowledge base, including results from epidemiologic studies 
of Gulf War veterans, data from clinical evaluation and treatment programs 
for Gulf War veterans, and published literature from decades of toxicologic

and causes of Gulf War veterans' illnesses. We found that

* tiie subset of the Gulf War veteran population examined 

nave illnesses likely to be connected to their service in the Gulf.

• current scientific evidence does not support a causal link between 
the symptoms and illnesses reported today by Gulf War veterans 
and exposures while in the Gulf region to the following environ­
mental risk factors assessed by the Committee: pesticides, chemi­
cal warfare agents, biological warfare agents, vaccines, pyri­
dostigmine bromide, infectious diseases, depleted uranium, oil-
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pating and avoiding these types of problems. We offer the following find-

v

)

ate, should be asked to review the plan 12 months after the PRD is

AVOIDING POST-CONFLICT HEALTH CONCERNS

The Committee was impressed by the professionalism of the individuals re­
sponsible for the government services we evaluated. We believe the exper­
tise needed to improve technical performance and implement policy and 
procedural changes resides within the government, but we also believe that 
DOD and VA have much to learn from their peers in other agencies. There­
fore, the Committee recommends that

• A Presidential Review Directive (PRD) be issued to instruct the 
National Science and Technology Council (NSTC) to develop an 
interagency plan to address health preparedness for and readjust­
ment of veterans and families after future conflicts and peacekeep­
ing missions. The President's Committee of Advisors on Science 
and Technology and other nongovernmental experts, as appropri-

and biological warfare agents in the Gulf. We found substantial evidence of 
site-specific, low-level exposures to chemical warfare agents. Moreover, we 
found DOD7 s investigations to date superficial and unlikely to provide credi­
ble answers to veterans' and the public's questions. DOO'S failure to seriously 
investigate chemical warfare agent exposures also adversely affected deci­
sions related to funding research into possible health effects of low-level ex­
posures to chemical warfare agents. At the Committee's final meeting in 
November 1996, DOD announced plans to revamp its investigatory and re­
search programs related to low-level chemical warfare agent exposure. The 
Committee believes these efforts—combined with independent, high-quality 
oversight—could begin to restore public confidence in the government's in­
vestigations of possible incidents of chemical warfare agent exposure. Given 
that these steps come too late for the Committee to evaluate, however, we 
emphasize the importance of the following recommendation:

• To ensure credibility and thoroughness, further investigation of 
possible chemical or biological warfare agent exposures during 
the Gulf War should be conducted by a group independent of 
DOD. Openness in oversight activitips—inrhiding public access 
to information and veteran participation—public notice of meet­
ings, opportunity for public comment, and regular reporting are
essential Full public accountability is criticaL

The government has a significant amount of ground to recover with Gulf 
War veterans and the American public, who have come to question whether 
a lack of data—on possible chemical warfare agent exposures, on the pre- or 
post-deployment health of veterans, or on the location of troops in­
theater—indicates a lack of commitment to veterans' health. We recognize 
the many laudatory actions taken to address the concerns of Gulf War veter- 
ans, but the Committee believes the government ran do a better job of antiri- 
]........................... ........
ings and recommendations in that spirit.
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issued and again at 18 months to ensure national expertise is brought 
to bear on these issues.

The NSTC's agenda should include the following recommendations

during the Committee's evaluation of issues related to Gulf War veter- 
illnesses (see Final Report, chapters 2-4).

for better communication, data, and services, which were developed 
• .. J • . . - .  _■  *

ans' illnesses (see Final Revort. chanters

Better Communication

Clearly, the volunteers who serve in defense of our Nation deserve complete 
and accurate information about the risks they face. An open democracy de­
mands that the public, as well, has the opportunity to engage in policy de­
bates that accompany the commitment of troops abroad. Therefore, the Com­
mittee recommends that

• DOD and VA immediately develop and implement a comprehen­
sive risk communication plan. This effort should move forward in 
close cooperation with agencies that have a high degree of public 
trust and experience with risk communication, such as the Agency 
for Toxic Substances and Disease Registry and the National Institute' 
for Occupational Safety and Health.

• FDA solicit timely public and expert comment on any rule that per­
mits waiver of informed consent for use of investigational products 
in military exigencies. Among the areas that specifically should be 
revisited are: adequacy of disclosure to service personnel; adequacy 
of recordkeeping; long-term followup of individuals who receive in­
vestigational products; review by an institutional review board out­
side of DOD; and additional procedures to enhance understanding, 
oversight, and accountability.

Better Data

Many of the health concerns of Gulf War veterans may never be resolved 
fully because of the lack of data. The Committee identified problems related 
to missing medical records, the absence of baseline health data, inaccurate 
records of troop locations, and incomplete data on the health effects of what 
should have been viewed as reasonably anticipated risks. To help prevent 
similar problems in the future, we recommend that

• DOD officials at the highest echelons, including the Joint Chiefs of Staff 
and the Commanders in Chief, assign a high priority to. dealing with the 
problem of tost or missing medical records. A computerized central 
database is important Specialized databases must be compatible with 
the central database. Attention should be directed toward developing a 
mechanism for computerizing medical data in the field (including dassi- 
fied information, if and when it is needed). DOD and VA should adopt 
standardized recordkeeping to ensure continuity.



Final Report

DOD should make full use of global positioning technologies.

’’•J*'

V:

sic and applied research on the physical effects of stress and on

• the Persian Gulf Veterans Coordinating Board and other appropri­
ate departments and agencies be charged to develop a protocol to 
implement the following recommendation, which was made in the 
Committee's Interim Report Prior to any deployment DOD should 
undertake a thorough health evaluation of a large sample of troops 
to enable better postdeployment medical epidemiology. Medical 
surveillance should be standardized for a core set of tests across all 
services, including timely postdeployment followup.

• the government develop more accurate and reliable methods of 
recording troop locations to facilitate post-conflict health research.

r

• the government plan for further research on possible long-term 
health effects of low-level exposure to organophosphorus nerve 
agents such as sarin, soman, or various pesticides, based on studies 
of groups with well-characterized exposures, including: a) rasps of 
U.S. workers exposed to organophosphorous pesticides; and b) 
civilians exposed to the chemical warfare agent sarin during the 
1994 and 1995 terrorist attacks in Japan. Additional work should 
include followup and evaluation of an appropriate subset of any 
U.S. service personnel who are presumed to be exposed during the 
Gulf War. The government should begin by consulting with ap­
propriate experts, both governmental and nongovernmental, on 
organophosphorus nerve agent effects. Studies of human popula­
tions with well-characterized exposures will be much more reveal­
ing than studies based on animal models, which should be given 
lower priority.

• the government continue to collect and archive serum samples 
from US service personnel when feasible.

• research on possible causes and methods of prevention of ex­
cess mortality from external causes among veterans receives 
high priority.

• the government consider methods for routinely sampling military 
populations regarding reproductive health so that an appropriate 
baseline exists for evaluating reproductive outcomes following de­
ployment In particular, DOD should consult with the National 
Center for Health Statistics and strongly consider implementing its 
National Survey of Family Growth and related methodologies for 
collecting data.

• the entire federal research portfolio place greater emphasis on ba-
I * * •

stress-related disorders.
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health problems.. Unfortunately, the government continues to give short

War veterans' principal remaining concerns: How many U.S. troops

their families.

War veterans-for all current and future veterans-is a priority for all 

that goal. We have given our full dedication to President Clinton's charge

CONCLUSION

Approximately 697,000 men and women answered the call to serve in Opera-

))

Better Services

The Nation has long provided care to veterans for service-connected 

shrift to veterans' legittaate co^'about ^du^e

ety at large continues to stigmatize mental health concerns. Therefore, the 
Committee recommends that

• the government conduct a thorough re view of VA's policies concern­
ing reproductive health and seek statutory authority to treat veterans 
and their families for service-connected problems. When indicated, 
genetic counseling should be provided-either via VA treatment fa­
cilities or referral—to assist veterans and their families who have re­
productive concerns stemming from military service.

• the government continue and intensify efforts to develop stress 
reduction programs for all troops, with special emphasis on de­
ployed troops.

tions Desert Shield/Desert Storm. In many important ways - through medi­
cal care, outreach, and research- the Nation has begun to pay its debt to these 

service members. It is essential, now, to move swiftly toward resolving Gulf 
War veterans' principal remaining concerns: How many U.S. troops were 
exposed tochemical warfare agents, and to what degree?

A continued and sustained commitment to a healthy future for Gulf 
War veterans-for all current and future veterans-is a priority for all 
Americans. This Final Report represents the Committee's contribution to 
that goal. We have given our full dedication to President Clinton's charge 
and have appreciated the opportunity to serve Gulf War veterans and
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