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OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301-3140

DEFENSE SCIENCE
B80OARD

MEMORANDUM FOR UNDER SECRETARY OF DEFENSE (ACQUISITION &
TECHNOLOGY)

SUBJECT: Report of the Defense Science Board (DSB) Task
Force on Persian Gulf War Health Effects

I am pleased to forward the final report of the DSB Task
Force on Persian Gulf War Health Effects. In the Terms of
Reference, Dr. Deutch directed the Task Force to review
information regarding the possible exposure of personnel to
chemical and biological weapons agents and other hazardous
material during the Gulf War and its aftermath. The entire
matter of unexplained illnesses reported by some Gulf War
participants has become one of intense political and emotional
interest, and the work of this Task Force contrlbutes materially
to the debate.

In the course of their work, the Task Force heard
presentations from a wide range of scientific and medical experts
from within and outside of the Department of Defense. The
members reached consensus on a number of key points, the most
viable one of which they found no evidence that either chemical
or biological weapons were used against US service members. The
report also concludes that none of the proposed etiologies have
caused chronic illness on a significant scale in the absence of
acute injury at initial exposure.

Another significant finding was that there is insufficient
epidemiological evidence at this time to support the concept of
any coherent "syndrome". Because many veterans report symptoms
similar to "Chronic Fatigue Syndrome: (CFS); the Task Force feels
that it would be advantageous to coordinate further research on
veterans' illness in this category with ongoing studies of CFS in
the civilian population. While much remains unknown about the
organic origin of CFS, severe stress, infection and trauma
experienced during Desert Storm may well be precipitating causes.
Much further work is needed to verify whether the incidence of
symptoms can be associated with any specific aspects of ODS
experience, or indeed is provably different among ODS veterans
compared to other armed forces or the civilian population.

Despite the intense external interest in the results of the
report, the Task Force confined their recommendations to actions
within the purview of the Secretary of Defense. Specifically,




the Task Force noted that substantial improvements are needed in
pre- and post-deployment medical assessments and data handling.
The report advises that while carefully controlled treatment
protocols may assist in carving out specific syndromes from the
broad range of symptoms noted, treatment would be managed on a
case-by-case basis directed at the symptoms presented. Finally,
high-tech, low-casualty campaigns in exotic places will probably
continue to engender a preoccupation with residual health effects
as a fact of life for the foreseeable future.

I would like to echo the Task Force's feeling that the
‘Department must clearly enunciate its commitment to care for
those that fight their country's wars. The controversy
surrounding this issue will likely continue, but implementation
of recommendations in this report should move the medical and
scientific communities toward a more complete understanding of
the problem of Gulf War veterans who are ill. I endorse the

report and recommend that you forward it to the Secretary of
Defense.

,
02;(;;\ P ,’l‘//('i’t‘oti’.ﬁﬂ"- .

Paul G. Kaminski
Chairman




OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON. D.C. 20301-3140

DEFENSE SCIENCE
BOARD

MEMORANDUM FOR CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Report of the Defense Science Board (DSB) Task
Force on Persian Gulf War Health Effects

Attached is the final report of the DSB Task Force on Persian Gulf War Health
Effects. The Task Force was established by the Under Secretary of Defense
(Acquisition & Technology) to review information regarding the possible
exposure of personnel to chemical and biological weapons agents and other
hazardous material during the Gulf War and its aftermath. Specifically, the
terms of Reference requested that the Task Force review:

e all available intelligence and reports of chemical or biological agent
detection or exposure during the Persian Gulf War

¢ scientific and medical evidence relating to exposure to nerve agents at low
levels and possible long term effects

¢ other potential health consequences resulting from low level chemical
exposure, environmental pollutants, Kuwaiti oil fires, endemic biologics
or other health hazards attributed to Persian Gulf service

The Task Force heard presentations from a wide range of scientific and
medical experts from within and outside the Department of Defense. We also
reviewed written information from published and unpublished sources that was
pertinent to our terms of reference.

In this report, we confine ourselves to conclusions for which there is
substantial supporting evidence. There is a substantial hiatus between the
imaginable and the plausible and the proven.

On the order of 1 per thousand or less of the troops deployed in Operation
Desert Shield/Storm (ODS) have reported symptoms and complaints for which
there is not a conventional medical diagnosis and explanation. Many :
conjectures could be entertained, and would be hard to prove or disprove, about
exposures and consequences at this level of outcome; ODS was not conducted
as a controlled clinical experiment for our analytical convenience. It might
take many years of further investigation to run every conjecture to ground
beyond any remote possibility of doubt. In our proceedings, we relied on the
veracity of reports briefed to us by the analysts from the Department of
Defense, the intelligence community, and other government agencies. In our
view, we had unstinting cooperation from all of these; but beyond our
examination for face consistency, and an effort to get corroboration from
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primary records, e.g. log books, we had no resources or procedure to challenge
that veracity.

Accordingly, our conclusions are as follows:

¢ There is no persuasive evidence that any of the proposed etiologies
caused chronic illness on a significant scale in the absence of acute
injury at initial exposure. In fact, the overall health experience of US
troops in ODS was favorable beyond previous military precedent,
with regard to non-combat as well as combat-related disease. This
remarkably low background has probably put into relief the residual
health problems that have instigated this inquiry.

¢ The Task Force found no evidence that either chemical or biological
warfare was deployed at any level against us, or that there were any
exposures of US service members to chemical or biological warfare
agents in Kuwait or Saudi Arabia. We are aware of one soldier who
was blistered, plausibly from mustard gas, after entering a bunker in
Iraq during the post-war period.

¢ The Task Force felt that there is insufficient epidemiological evidence
at this time to support the concept of any coherent “syndrome”. We
do recognize that veterans numbering in the hundreds have
complained of a range of symptoms not yet explained by any clear-
cut diagnosis -- a number of cases in many respects resemble the
“Chronic Fatigue Syndrome”; it would be advantageous to coordinate
further research on veterans’ illness in this category with ongoing
studies of “CFS” in the civilian population. This is not to deny the
possibility of service-connectedness, as severe stress, infection and
trauma may well be precipitating causes of “CFS”.

¢ Much further work is needed, even to verify whether the incidence of
symptomatic events, beyond the reports of complaints that can be
elicited by wide publicity, is associated with any specific aspects of
ODS experience, or indeed is provably different among ODS veterans
compared to other armed forces or the civilian population. This
remark is not to be read as denying service-connectedness, but
simply a reflection of the tenuous state of the available
epidemiological data in the absence of controlled surveys and studies.

Despite the intense external interest in the results of this report, as our
report is to the Secretary of Defense, we confine our recommendations to
actions within his purview:

¢ The Department of Defense needs substantial improvements in pre-
and post-deployment medical assessments and data handling. These
must obviously be coordinated between DoD and DoVA.




o The appropriate Service medical facilities should ensure that clinical
treatment, absent a proven etiology, is managed on a case-by-case
basis, directed at the symptoms presented. Carefully controlled
treatment protocols might assist in carving out specific syndromes
from the broad range of symptoms noted.

¢ The Task Force advises that high-tech, low-casualty campaigns in
exotic places will engender a preoccupation with residual health
effects as a fact of life for the foreseeable future. If chemical or
biological weapons are ever actually employed, there will be a gross
multiplication of those residuals (on top of obvious acute physical
and psychological casualties), and further research is needed on long-
term consequences of exposure.

In light of the consequences of a perception to the contrary, the Task Force

believes that DoD must clearly sustain its historic commitment to
providing the hlghest quality health care to those who serve the nation in

their military missions.
Joshua Lederberg
Chairman /
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. OVERVIEW

The Undersecretary of Defense (Acquisition & Technology) established the
Defense Science Board (DSB) Task Force on Persian Gulf War Health Effects to
review:

-all available intelligence and reports of chemical or biological agent
detection or exposure during the Persian Gulf War

-scientific and medical evidence relating to exposure to nerve agents at low
levels and possible long term effects

-other potential health consequences resulting from low level chemical
exposure, environmental pollutants, Kuwaiti oil fires, endemic biologics or other
health hazards attributed to Persian Gulf service

Members of the Persian Gulf War Health Effects Task Force are:

Dr. Joshua Lederberg The Rockefeller University

Dr. George M. Whitesides Harvard University

Dr. Paul Doty . Professor Emeritus, Harvard University
Dr. Abba I. Terr Stanford University Medical Center

Dr. Joseph Bunnett University of California, Santa Cruz
Dr. John D. Baldeschweiler _ California Institute of Technology

Dr. Margaret Hamburg NYC Commissioner of Public Health
Major General Phil Russell, US Army  Johns Hopkins University School of
(retired) Medicine

- The following Government and special advisors assisted the Task Force:

Government Advisors Agency
Dr. Ruth Etzel . Centers for Disease Control,
‘ Department of Health & Human

Services

Dr. Susan Mather Department of Veterans Affairs

Dr. Ann Norwood Uniformed Services University
of the Health Services,
Department of Defense

Special Advi Aven




Dr. Richard Miller Institute of Medicine, National
Academy of Sciences

Dr. Graham Pearson Director General,
Chemical & Biological Defense
Establishment,
United Kingdom

Administrative and research support was provided by Colonel Frank Cox and
Major Ben Hagar, Office of the Assistant to the Secretary of Defense (Atomic

Energy).

Following a series of fact-finding meetings (Appendix A) the Task Force
developed the following principal conclusions and recommendations:

A. Conclusions

. There is no persuasive evidence that any of the proposed etiologies caused
chronic illness on a significant scale in the absence of acute injury at initial
exposure. In fact, the overall health experience of US troops in Operation
Desert Storm (ODS) was favorable beyond previous military precedent, with
regard to non-combat as well as combat-related disease. This remarkably
low background has probably put into relief the residual health problems
that have instigated this inquiry.

. There is no scientific or medical evidence that either chemical or biological
warfare was deployed at any level against us, nor that there were any
exposures of US service members to chemical or biological warfare agents in
Kuwait or Saudi Arabia. We are aware of one soldier who was blistered,
plausibly from mustard gas, after entering a bunker in Iraq during the post-
war period.

. The epidemiological evidence is insufficient at this time to support the
concept of any coherent “syndrome.” We do recognize that veterans
numbering in the hundreds have complained of a range of symptoms not yet
explained by any clear-cut diagnosis -- a number of cases in many respects
resemble the “Chronic Fatigue Syndrome *; it would be advantageous to
coordinate further research on veterans’ illness in this category with ongoing
studies of “CFS ” in the civilian population. This is not to deny the
possibility of service-connectedness, as severe stress, infection and trauma
may well be precipitating causes of “CFS.”

. Much further work is needed, even to verify whether the incidence of
symptomatic events, beyond the reports of complaints that can be elicited by




wide publicity, is associated with any specific aspects of ODS experience, or
indeed is provably different among ODS veterans compared to other armed
forces or the civilian population. This remark is not to be read as denying
service-connectedness, but simply a reflection of the tenuous state of the
available epidemiological data and the absence of controlled surveys and
studies.

ﬁecommendations

The Department of Defense needs substantial improvements in pre- and
post-deployment medical assessments and data handling. These must
obviously be coordinated with the Department of Veterans Affairs.

Clinical treatment, absent a proven etiology, must be managed on a case-by-
case basis, directed at the symptoms presented. Carefully controlled
treatment protocols might assist in carving out specific syndromes from the
broad range of symptoms noted.

We advise that high-tech, low-casualty military campaigns in exotic places
will engender a preoccupation with residual health effects as a fact of life for
the foreseeable future. If chemical or biological weapons are ever actually
employed, there will be a gross multiplication of those residuals (on top of
obvious acute physical and psychological casualties), and further research is
needed on long-term consequences of exposure. The Department of Defense
must plainly sustain its historic commitment to providing the highest quality
of health care to those who serve the nation in their military missions.

JERMS OF REFERENCE

The full text of the revised Terms of Reference, signed on February 1, 1994,

by John Deutch, is as follows:

You are requested to establish a Defense Science Board Task Force
regarding the possible exposure of personnel to chemical and biological
weapons agents and other hazardous material during the Gulf War and its
aftermath. The purpose of this Task Force is to review all available
intelligence and reports of detection of the post war period. The Task Force
should also review scientific and medical evidence relating to exposure to
nerve agents at low levels and long term health effects. A similar review
should be conducted for other potential health consequences resulting from
low level chemical exposure, environmental pollutants, Kuwait oil fires,
endemic biologics or other health hazards. The Task Force may call upon all
sources in making its appraisal and should be briefed on background




evidence concerning the possession of CW agents and their use in other
settings; however, judgments should be focused on Desert Storm as described
above. All DoD-related elements who have technical capabilities that can be
brought to bear on this analysis should provide support to this effort. In
addition, the Task Force should look at the health-related studies on-going in
other governmental agencies.

The Under Secretary of Defense (Acquisition & Technology) will
sponsor this Task Force. Dr. Joshua Lederberg will serve as Chairman of the
Task Force. Colonel Frank Cox, USA, of the Office of the Assistant to the
Secretary of Defense (Atomic Energy) will serve as Executive Secretary. LTC
John Dertzbaugh, USA, will be the Defense Science Board Secretariat
representative. The Office of the USD(A&T) will provide funding and other
support as may be necessary. It is not anticipated that this Task Force will
need to go into any “particular matters ” within the meaning of Section 208
of Title 18, U.S. Code, nor will it cause any member to be placed in the
position of acting as a procurement official. An interim report s Juld be
provided by March 31, 1994, and a final report completed by June 15, 1994.

ll. BACKGROUND

A Deployment of troops - Operation Desert Shield

From August 1990, continuing into 1991, the United States conducted a
large-scale military deployment, following the decision to confront Iraq after its
invasion of Kuwait. This massive operation involved nearly 700,000 service men
and women deployed into the actual theater of operation, with many thousands
more assisting the effort from the US and other foreign bases.

As US and other forces began to arrive in the theater of operations, planners
were concerned that the large, well-equipped Iraqi Army posed an immediate threat
to the coalition force.

Analysts were concerned with the potential for massive combat casualties,
predicting as many as 40,000 killed or wounded. There were also early concerns
involved with endemic infectious diseases, not unusual for any deployment of US
troops to non-developed areas, particularly the array of gastrointestinal pathogens
causing vomiting and diarrhea.

B. Stressors of deployment

‘The Gulf War brought both old and new threats to American and Coalition
forces. There were a number of stressors unique to living in the desert. Familiar
and well-publicized threats included venomous snakes and scorpions indigenous to

‘_—J




Southwest Asia. From a medical perspective, however, the largest predictable
threat wnitially was heat injury. Air temperature in the summer can exceed 115
degrees Fahrenheit. Sand receiving full sun is usually 30-45 degrees hotter than
the air and can reach temperatures of 150 degrees Fahrenheit. For soldiers
wearing chemical protective gear, these temperatures presented a serious risk of
overheating and maintaining adequate hydration became a significant challenge.

The desert can also become very cold in the winter with wind-chills at night
dropping well below freezing. The sand in the Gulf region was often extremely fine,
covering everything with layers of fine dust. After the Iraqgis set fire to the oil wells,
some troops reported breathing in oily residue and finding a layer of soot coating
the environs. Protection of skin and eyes from sand and dust was imperative. The
wearing of contact lenses was prohibited except in areas that were air-conditioned
and protected from sand. Sunglasses and goggles were distributed for eye
protection. Soldiers were also urged to use extra caution in securing tent pegs and
other objects that could be turned into missiles by high winds.

Service members in Saudi Arabia had very limited social outlets available to
them during infrequent time off. They were culturally isolated, instructed not to
fraternize with local people. Also, in accord with the religious dictates of the host
country, alcohol was prohibited. Living conditions were harsh: hot showers were an
infrequent luxury. Cots were usually lined up side-by-side in buildings, affording
virtually no privacy or quiet. The unremitting pace of both the build-up and the
war created physically demanding working environments. Support personnel
routinely worked 16-18 hour days without respite in order to ensure that logistical
goals were met. The use of night vision equipment meant that soldiers could fight
effectively around the clock, also contributing to physical strain.

Combat-related stressors included "friendly fire" incidents, tank battles, air-
strikes, and other potentially lethal events. The anxiety and apprehension about
the use of chemical or biological weapons were omnipresent, with the need for
sustained vigilance for incoming conventional or chemical or biological SCUD
missiles, and terrorist attacks added to this apprehension. Fears of capture,
injury, and death were common concerns of those sent to the combat theater. In the
course of the war and its aftermath, many personnel saw the bodies of dead Iraqis
and Kuwaitis. The debilitated condition of the Iraqi Enemy Prisoners of War
(EPW's) and ethnic minorities such as the Kurds was also distressing to many.

Often, actual combat-related stressors are focused on too narrowly,
overlooking the fact that exposures to death, injury and the grotesque are not the
only stressors that cause pain and suffering. Other stressors associated with war
include the important sequelae of separation from family members and friends. In
the case of Reserve and Guard personnel, this also entailed leaving their full-time
civilian careers. Many reservists and guardsmen reported feelings of shock and
surprise, not anticipating that they would ever have to go to war. Some personnel
reported financial problems secondary to deployment. For all service members,
normal routines were disrupted and the usual comforts of home became luxuries.




Deployment and reunion also entailed the shifting of normal family roles and their
resumption, a challenging process for both service personnel and their families.

C. Medical Problems

Following the triumphant return of the troops from the desert, not
unexpectedly, some began to experience health problems. Many of the veterans
seen in Veterans Affairs (VA) hospitals following the war were for a normal range
of injuries and illnesses, which conformed to established diagnoses.

Initially, only those veterans who could show a service connection for their
ailments were able to seek treatment in the VA system. As time went on however,
some veterans began to show up at VA centers with unexplained symptoms for
which the service-connection could not be determined within established diagnoses
and etiologies.

D. Registry Efforts

1 Characteristics of Deployed Troops

One of the first efforts undertaken by the Department of Defense (DoD) and
VA at the conclusion of the war was to construct a roster of all men and women
assigned to military units that served in the Persian Gulf area. Both departments
agreed that in order to address anticipated concerns of veterans over exposures to
smoke from oil well fires as well as exposures to other environmental hazards, all
individuals who served in the area needed to be identified along with appropriate
demographic and military information. The Defense Manpower Data Center
(DMDC) prepared a computer file of the 696,562 individuals deployed to the
Persian Gulf area during the war and provided the file to VA. Table 1 describes
the demographic and military characteristics of military personnel deployed to the
Persian Gulf area during the Persian Gulf War.




7
Table 1
Demographic and Military Characteristics of Participants in
Persian Gulf War
Characteristics Active Units Reserve Units  National Gd Total
(n=580,433) (n=72,348) (n-43,781) (n=698,5
% % % %
Sex
Male 93.7 84.9 89.1 92.
Female 6.1 14.7 9.6 7.
Unknown 0.2 0.4 13 0.
Race
White 69.6 734 77 70.
Black 23.3 21.0 18.3 22.
Other 7.0 5.7 39 6.
Marital Status
Single 428 49.9 34.7 43,
Married ’ 54.3 448 57.8 53.
Formerly Mamied 2.7 4.9 8.2 3.
Unknown 0.2 0.4 1.4 0.
Rank
Enlisted 89.3 86.4 804 89.
Officer 9.3 12.8 8.5 9.
Warrant 14 1.0 1.0 1.
Branch
Air Force 122 7.8 14.7 1.
Amy 46.0 64.6 85.3 50.
Marine 15.7 17.8 14.
Navy 26.0 100 22.
Coast Guard 0.1 0.
Mean Age (1991) 27.4 30.4 326 2

Source: Defense Manpower Data Center

Certain demographic characteristics are substantially different for those who
served in active units and those who served in activated reserve or national guard
units. Individuals who served in active units were younger (mean age 27.4), and
included a relatively smaller proportion of women (6.1%) than those who served in
activated reserve or national guard units. Unlike the Vietnam War, a larger
portion of deployed troops (17%) originated from activated Reserve and National
Guard units.

The majority of troops were deployed in the theater before the air war began
on January 16, 1991, and over 50% of the deployed troops were withdrawn from the
area by the first week of May 1991. The median length of service in the area was
five months. Varying times of entry to and departure from the theater resulted in




some veterans being subject to different natural and man-made environmental
exposures. Those who left the theater before the commencement of the air war
would not have been exposed to smoke from the oil well fires. Similarly, those who
arrived during the period following the conclusion of the ground war would not
have been concerned with the threat of biological and chemical warfare, and did not
receive prophylactic treatment of pyridostigmine bromide, anthrax vaccine, and
botulinum toxoid vaccine. Additionally, the climate and living conditions were
substantially different at the beginning of deployment in August 1990 compared to
the end of ground war in February 1991.

2 Veterans Affairs

Public Law 102-585, the "Persian Gulf War Veterans' Health Status Act" of
1992, mandated that the Department of Veterans Affairs (VA) create a registry of
the health examinations that may be requested by veterans of the Persian Gulf
War. This program allows veterans with health concerns to obtain a comprehensive
physical examination with appropriate baseline laboratory tests. Additional
diagnostic tests and referrals to specialists are made where indicated. Certain
information from these examinations is recorded on a two-page registry code sheet
at the local VA hospitals for forwarding to a central location. The code sheet data
then is keyed in, and a computerized database is created and updated periodically.
VA provides a registry examination to veterans who served on active military duty
in Southwest Asia during the Persian Gulf War between August 2, 1990, and the
official termination date (which is yet to be established). In addition to providing
medical examinations to concerned Persian Gulf War veterans, the registry is being
used to assist VA in identifying unusual clusters of illnesses among the veterans
and to conduct outreach activities to inform Persian Gulf War veterans of VA
programs and policies. As of February 1994, some 16,000 Persian Gulf War
veterans have completed the registry examination.!

& Department of Defense

The DoD Registry program consists of a two year effort to build a
computerized system to identify and track the location of veterans, by unit, for each
day of the war, to aid in later identification of those units who may have been in
close proximity to potential hazards. The program was initiated to identify those
units who may have been exposed to the oil fire plumes from burning oil wells in
Kuwait during and following the war, but can be adapted to portray other hazards
as required. Itis expected to be completed by mid-summer 1995.2

1Kang, Briefing to DSB Task Force,
2ys Army and Joint Service Environmental Support Group




E. Czech Announcements

In the summer of 1993, the Czech government officially announced that
Czechoslovakian chemical detachments had reported that their detectors for nerve
and mustard agents had responded on a few occasions during the war. They
stressed that their personnel had suffered no medical effects, and that it was
certain that the chemical agent had not been as a result of Iraqi offensive action. A
team of DoD analysts traveled to Prague in September 1993, and concluded on the
basis of the Czechs’ training, equipment and procedures that their account of the
detections was credible. There had been no other objective verification of the
detections during the war, however, and no samples were taken that could have
confirmed the actual presence of chemical agent. At a press conference on
November 10, 1993, Secretary Aspin and Under Secretary Deutch discussed the -
DoD assessment of the Czech detections and the possible medical consequences of
those events, had they occurred. It was at this time that the formation of this
Defense Science Board Task Force was announced.

CA RV. N

A. General

In previous wars, the expected hazards of war were directly responsible for
the overwhelming majority of casualties. The attention of military leaders, their
medical forces, and the nation as a whole was focused on the expected and known
hazards of war. In WW II, Korea and Vietnam, US forces sustained large numbers
of killed, wounded, combat stress casualties and high DNBI (disease/non-battle
injuries) rates, especially due to infectious diseases. Post-war military and VA
medical care was also focused on veterans who had been victims of the known
hazards of war, some of which may have provided convenient explanations for
undiagnosable complaints.

The very fact that combat casualties in Desert Shield/Storm period were
lower by far than any previous large engagement (See Table 2) has allowed
attention to be focused on other aspects of military health.
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Table 2
Historical Casualty Data
Admissions per | Admissions per Admissions per
Total Deaths # 1,000/day 1,000 per year 1,000/day
Disease, Non-
War Battle .| Other Wounded -] Combat Stress | -Battle Injuries
(Mideast (Mideast theater)
wwiil 282,131 115,185 theater) 25.6 1.60-1.96
| 40230
Korea 33,629 20,617 .54-.82 unk .96-2.14
Vietnam 47,244 10,446 14-.42 1.6-2.3 .89-.92
Persian Guit 98 133 354 (total #) unk .34-.40
US Army OTSG

B. Unexplained Medical Complaints in Guif War Participants

What is the Problem

A certain number of Gulf War participants have come forward with
symptomatic complaints, usually of a multi-system nature, and/or non-specific,
which they attribute to their experience in the Gulf. Generally, their physical
examinations and laboratory results are negative or non-diagnostic. The exact
number of such veterans is currently unknown. This group has attracted the
attention of the media and some members of Congress.

A variety of studies have attempted to shed light on specific aspects of the
problem. These include epidemiological studies by the Army and Navy (123d
ARCOM, Seabees), clinical studies (leishmaniasis, depleted uranium),
environmental studies (9th ACR) and pathological studies (AFIP). The VA has
responded to the diagnostic, clinical and political challenges with a registry of
personnel and medical data and tertiary care referral program. Efforts are being
made to determine the extent of and consequences of environmental exposure to oil
fire products. Lacking however, are a thorough and comprehensive, epidemiologic
study and analysis of the entire illness phenomenon.

Although the cases of unexplained medical complaints in Gulf War
participants seem to be concentrated in reserve units and seem to affect older
individuals, such "risk factors" have not been systematically examined by
appropriate epidemiologic methods. The Army-and the Navy medical departments
have strong preventive medicine assets linked to capable biomedical research
organizations. These assets have not been effectively utilized to address the
entirety of the problem. Constraints such as the vagueness of the clinical syndrome,
lack of a case definition, absence of a biological marker for the disease, and the
differences between the medical and patient care systems of the reserves, the VA,
and the active forces have been some of the barriers to a comprehensive
epidemiological study. These obstacles must be overcome to gain a complete picture
of the problem and develop a deeper understanding of the nature of the total health
consequences of Persian Gulf War service.
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V. EPIDEMIOLOGICAL CORRELATIONS

Review of the VA Persian Gulf Registry Data

Of the veterans entered on the VA Persian Gulf Registry, Table 3 describes
the distribution of demographic characteristics for 7,427 whose data was available
for analysis. Although the number of veterans actually registered continues to
increase, the task force was provided data from VA based on analysis of the first
7,247 records to be compiled. Demographic characteristics of those who came to VA
for an examination da not appear substantially different from those troops deployed
in the Gulf area. However, the military characteristics of the registry participants
are significantly different when compared to the characteristics of the entire cohort
of deployed troops (Table 4). Even after considering eligibility status for the
registry examination, those who served in national guard and reserve units are
more likely to have participated in the registry examination than those who served
in their counterpart active units. Their rate of registry participation was several-
fold greater than their counterparts (see Figure 1, Appendix D). Distribution of time
of arrival, departure from and length of stay in the theater for the veterans on the
VA registry is not significantly different from those of the overall Persian Gulf War
participants (Figures 2-4, Appendix D).
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Table 8

Distribution of Demographic Characteristics of 7,427
Veterans on the Persian Gulf Registry and of 696,562
participants in the Persian Gulf War

PG Registry
- Characteristics Number Percent Source:
Defense Manpower Data
Center Sex
Male 6600 88.9
Female 827 1.1
Unknown - -
Race
White 51N 69.6
Black 1688 2.7
Other/Unknown 570 7.7
Marital Status
Single 2194 29.5
Married 4062 54.7
Formerly Married 1171 15.8
Unknown - -
Age in 1991
<24 2245 30.3
25-29 1441 19.4
30-34 1097 14.8
35-39 944 12.7
40-44 931 12.5
45+ 769 104

Mean Age (1991) 316
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Table 4

Distribution of Military Characteristics of 7,427 Veterans on
the Persian Gulf Registry and of 696,662 participants in the

Persian Gulf War
PG Registry
-Characteristics - Number Percent Source:
Defense T Manpower Data
Center n
" Enlisted 6589 87.6
Officer 391 53
Warrant 97 13
Unknown 430 58
A wide variety of
complaints Branch were made by
the reistry it L i
although Reserve 79 (19) only 3 could
be entered in Guard 69 (17 each veteran’s
computer file Unknown 81 (19) for
centralized - analysis.
. 100) 74.7
Table 5 lists Amve 2;',’3: §33)) the ten most
frequent Reserve 1398 (25 complaints
among the Guard 1812 (33) 7,427
veterans. Unknown 244 (4 Skin rash,
fatigue, Marine Corps 88 (100) 113 muscle and
joint pain, Aclive 845 an headache and
loss of Reserve 167 (20) _ memory are
mentioned; complaints
. Navy 580 (100) 7.9 . s
listed are Active 245 (42) subjective
symptoms Reserve 274 (46) reported by
the registry Unknown LA (12) participants,
and may or Coast Guard 28 <1 __may not have
been objectively
Unknown 6 <1
verified by physical
examination. Itis

important to note that information from all veterans on the Persian Gulf Registry
has been included. Many of these veterans have received appropriate medical
diagnoses for their complaints, so this table does not accurately represent the most
frequent complaints for those veterans with unexplained illness. It can also be
noted that 1,294 veterans (17.4%) expressed no specific complaints at all.
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Table 6
Ten Most Frequent Complaints Among 7,427 Veterans on the
Persian Gulf Registry

Percent of 7,247

Complaints Total # of veterans with this
Compiaints complaint

Skin Rash 1124 15.1
Fatigue 1044 14.1
Muscle, Joint Pain 981 13.2
Headache 847 114
Loss of Memory 823 111
Shortness of Breath 521 7.0
Diarrhea 346 4.7
Cough 295 4.0
Choking Sensation, Sneezing, 274 3.7
Halitosis, Mouth Breathing
Chest Pain 195 2.6
No complaint 1294 17.4

Table 6 lists the distribution of major categories of diagnosis as reported by
VA environmental physicians, by military unit status. There seems to be no
significant variation in occurrence of major categories of medical problems, or any
specific medical conditions (Table 7) by unit status despite much higher rates of
participation and a significantly greater proportion of individuals with complaints
among veterans who served in the reserve or guard units. Similarly, distribution of
the same categories of medical conditions by branch of service does not vary
substantially (Table 8). It was originally assumed that troops who served in one
branch of service (e.g., Army) might have different environmental exposures in the
Gulf area than troops in another branch of service (e.g., Navy) leading to different
patterns of complaints and medical conditions.
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Table 6

Percentage Distribution of Diagnosis for 7,427 Veterans on

the Persian Gulf Registry by Military Unit Status

Diagnosis (ICD9)

Active (%) Reserve (%) Guard (%)

{N=3,172) (N=1,918)  (N=1,881)

infectious Diseases 233 (7) 136(7) 117 (6)
(001-139) .

Neoplasms 46 (1) 28 (1) 26 (1)
(140-239)

Mental Disorders 346 (11) 268 (14) 240 (13)
(290-319)

Nervous System 225(7) 141 (7) 148 (8)
(320-389)

Circulatory System 177 (6) 135(7) 130(7)
(390-459)

Respiratory system 506 (16) 288 (15) 318 (17)
(460-519)

Digestive system 325 (10) 224 (12) 212 (11)
(520-579)

Genitourinary system 90 (3) 63 (3) 63 (3)
(580-629)

Skin & Sub cutaneous tissue 393 (12) 249 (13) 248 (13)
{680-709)

Musculoskeletal/connective tissue 708 (22) 477 (25) 468 (25)
(710-739)

Injury & Poisoning 197 (6) 76 (4) 98 (5)
(800-999)

No medical Diagnosis 760 (24) 399 (21) 487 (26)
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Table 7

Percentage Distribution of Selected Diagnoses for 7,427
Veterans on the Persian Gulf Registry by Military Unit

Status
Diagnosis (ICD9) Active (%) Reserve (%) Guand (%)
(N=3,172)  (N=1,918) (N=1,881)

Leishmaniasis 3 4 1
(085)

Athlete’s foot 44 (1.4) 40 (2.1) 24 (1.3)
(110.4)

Anxiety states 51 (1.6) 48 (2.5) 30 (1.6)
(300.0)

Neurasthenia 138 (4.4) 157 (8.2) 112 (6.0)
(300.5)

Tension headache 49 (1.5) 36 (1.9) 35(1.9)
(307.81)

Chronic PTSD 73 (2.3) 51 (2.7) 45 (2.4)
(300.8)

Depressive Disorder 47 (1.5) 39 (2.0) 34 (1.8)
311)

Chronic bronchitis 21(0.7) 17 (0.9) 20 (1.1)
(491)

Asthma, unspecified 101 (3.2) 35 (1.8) 41 (2.2)
(493.9)

Chronic airway obstruction 33(1.1) 30 (1.6) 35(1.9)
(496)

Gingival & periodontal disease 22(0.7) 16 (0.8) 15 (0.8)
(523)

Non-infectious gastroenteritis & colitis 110 (3.5) 75 (3.9) 66 (3.5)
(558.9)

Demmatitis, unspecified cause 84 (2.6) 65 (3.3) 75 (4.0)
(692.9)

Baldness, alopecia 65 (2.0) 33(1.9) 24 (1.3)
(704.0)

Pain in joint 179 (5.6) 134 (7.0) 135 (7.2)
(719.4)

Low back pain - . 105 (3.3) 62 (3.2) 65 (3.5)
(724.2)

Total 3,172 (100) 1,918 (100) 1,881 (100)
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Table 8

Percentage Distribution of Diagnoses for 7,427 Veterans on
the Persian Gulf Registry by Branch

Diagnosis (ICD9) Army Marine Navy AirForce Total
(N=5549) (N=838) (N=580) (N=416) (7427)
% % % % %

Infectious Diseases 7 8 7 6 7
(001-139) ,

Naoplasms 1 1 2 2 1
(140-239)

Mental Disorders 13 12 13 1 13
(280-319) _

Nervous System 8 6 8 7 8
(320-389)

Circulatory System 7 3 6 6 6
(390-459)

Respiratory system 16 17 14 16 16
(460-519)

Digestive system 1 8 10 1" 1
(520-579)

Genitourinary system 3 3 3 2 3
(580-629)

Skin & Sub cutaneous tissue 13 13 11 13 13
(680-709)

Musculoskeletal/connective tissue 25 20 23 20 24
(710-739)

Injury & Poisoning 6 5 5 14 5
(800-999)

No medical Diagnosis 23 26 23 24 24

} Table 9 describes 19 cases of cancer reported in the registry (18 males and 1
female). There is no discernible demographic, military or pathological pattern to
the distribution of cancer cases. Because it is a self-selected group of individuals, it
would be difficult to make a meaningful comparison with a general

population. Whether the observation of 19 cancer cases out of 7,427 examinations
reflects an abnormal rate of occurrence is unknown. Furthermore, because of the
long latency period associated with cancer originating from environmental
exposures, it is too early to evaluate the cancer risk related to Persian Gulf service.
Likewise, it is unknown whether some or all of the cancers were present prior to
Persian Gulf deployment.
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Table 9

Distribution of Cancer Cases by Site Among 7,427 Veterans
on the Persian Gulf Registry

Type Male Eemale
No. - No.

Tongue 1

Lung 2

Pleura 1

Soft Tissue 2

Melanoma 1

Other Skin 3

Prostrate 1

Testis 2

Adrenal Gland 1

Hodgkin's Disease 1 1
Other Lymphoma 1

Others 2

Total 18 1

Table 10 summarizes veterans' responses to a question about birth defects in
children conceived before service in the Persian Gulf War and in children conceived
after veterans returned from the war. According to the registry of 7,427 veterans,
209 veterans reported having children with birth defects: 115 as having been
conceived before Persian Gulf war service and 94 after the war. The nature of the
birth defects, however, is not defined or verified and the occurrences of birth
outcomes are based on self-reports. '
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Table 10
Self-Reported Incidence of Birth Defects Among Veteran's
Children
Events Number Percent
No children bom 1565 21.1
No birth defects 5653 76.1
Yes birth defects 209 2.8
Conceived before Persian Gulf 115 1.5
Service
Conceived after Persian Gulf 94 13
Service

Total 7427 100

In analyzing and describing the registry data, it is necessary to recognize
many limitations related to the source of the data and therefore to exercise great
caution in its use. The veterans in the registry are a self-selected group of veterans
who are concerned about the possible adverse health effects of service in the Gulf
area and who were willing to come to VA hospitals for physical examinations.
Many veterans who are covered by civilian health insurance may be seeking their
health care through a civilian health care provider. In addition, a majority of
troops who served in the war are still in service with active units, and they would
not yet seek medical care from a VA hospital. Therefore, the registry participants
may not be represeniative of either the troops deployed in the Gulf area overall or
of those who are eligible for medical care from VA. One cannot be sure whether
certain symptoms and diseases in the registry participant population are under-
represented or over-represented. A valid external comparison of health outcomes
from this group to another population is difficult to make for this reason.

In spite of the several limitations to the VA registry, it serves as a useful tool
in suggesting areas for further in-depth reviews and study. The registry can
provide an opportunity to identify possible adverse health trends on which to base
the design and conduct of appropriate epidemiologic studies.

1L VA Hoepital Discharge Data for Persian Gulf War Veterans

The Patient Treatment File (PTF) is a computerized hospital discharge
abstract system of inpatient records, including patients' demographic data, surgical
and procedural transactions, and patient movement and diagnosis. One PTF

—————
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record is prepared for each discharged VA inpatient by the discharging station.
Over one million veterans are treated as inpatients in VA hospitals each year. The
PTF record contains information on such variables as name, Social Security
number, date of birth, sex, marital status, period of military service and discharge
diagnosis. Military service during the Persian Gulf era is noted on the record but
actual service in the Persian Gulf area is not documented. The PTF was matched
with the Persian Gulf War roster of veterans prepared by the DMDC, and VA
inpatients who served in the Persian Gulf area were identified. The Task Force
was presented data, as of September 30, 1993, that compared the data from 6092
Persian Gulf veterans and 6265 era veterans (those in service during the same
period but not actually deployed to the Gulf) treated in VA hospitals on an
inpatient basis.

Table 11 describes the demographic characteristics of 6092 Persian Gulf
veterans and 6265 era veterans who were treated in VA hospitals. Women veterans
constituted 7.6% of the Persian Gulf veteran patients, whereas 14% of era veteran
patients were women. The 7.6% figure may be a simple reflection of the gender
distribution of the troops deployed in the Persian Gulf area: 7.2% of the deployed
troops were women and 8.8% of the troops excluding those who were still on active
duty as of September 30, 1993, were women. Otherwise, the racial distribution,
marital status and age distribution of the two groups were similar.

Table 11

Demographic Characteristics of 6,092 Persian Gulf Veterans
and 6,265 Era Veterans Treated in VA Hospitals on an

Inpatient Basis
. Persian Gulf Vets Era Vets

Characteristics Number Percent Number Percent
Sex ’

Male 5629 924 5363 85.6

Female 483 7.6 902 144
Race
* White 3863 G4.4 4168 68.5

Black 1520 249 1442 23.0

Other . ' - 709 _11.7 655 10.5
Marital Status

Never Married 2230 36.6 2010 32.1

Married 2400 39.4 2528 40.4
Divorced/Separated 1405 231 1633 26.1
Other 57 0.9 o4 1.5
Mean Age (years) 29 years 31 years
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Table 12 describes the distribution of military characteristics of these
patients. This distribution is also a reflection of the characteristics of the troops
deployed in the Persian Gulf area. For example, the distribution of Army troops
deployed in the area by unit status is 76% in active units, 13% in reserve units and
11% in national guard units. Excluding those who were still on active duty, the
distribution is 60% in active units, 22% in reserve units and 18% in national guard
units. In the PTF, the distribution of Army Persian Gulf veteran patients by unit
status is 58% in active units, 23% in reserve units and 19% in national guard units.
Unlike the Persian Gulf Registry, veterans who served in the reserve or guard units
are not over-represented in the VA inpatient population. It could not be determined
whether Persian Gulf War veterans were over-represented in the VA inpatient
population because different eligibility rules covered hospital admission for
different service era veterans.
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Table 12

Distribution of Military Characteristics of 6,092 Persian Gulf
Veterans Treated in VA Hospitals on an Inpatient Basis,
696,562 Participants in the Persian Gulf War, and 371,197

Potentially Eligible for VA Medical Care

*As of

September 30, Gulf War 1993

Characteristics i

‘ Percent (Percent)
Rank .
Table Enlisted 96.8 89.1 13 lists the
distribution womcer 2.; 9.6 of major
i arrant 0. 13 :
f&m of Unknown 1.7 . muge
appears to be Branch no significant
variation Air Force (100) 5.5 (100) 11.9 between the
type of Active (80) (85) medical
conditions for gm“” (8) (N which the two
uard (12) (8) .

groups of patients were
treated. One Amy (100) 50.8  (100) 50.4 possible
exception is Active (58) (76) that relatively
more Persian 2’“,3’ e (33; (: :1” Gulf veterans
were treated ua ( ) for
adjustment Marine Corps (100) 153  (100) 14.9 disorders
including Active (88 (88) PTSD than
the era Reserve (12) (12) veteran
patients. A Navy (100) 19.7  (100) 22.7 separate
review of the Active 8% - (95) discharge
diagnoses for Reserve (11) &) women
veteran patients also
showed Coast Guard ] <0.1 similar
results

(Table 14).
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Table 13

Distribution of 6,092 Persian Gulf Veterans and 6,265 Era
Veterans Treated on an Inpatient Basis By Selected

Diagnostic Group
Persian Gulf
- Veterans Era Veterans

Discharge Diagnoses Number Percent Number Percent
(CD9)
Infectious and parasitic diseases (001-139) 183 25 222 29
Malignant Neoplasms (140-208) 127 1.7 187 24
Other Tumors (210-238) 74 1.0 104 1.4
Mental Disorders (290-319) 2556 u7 2358 30.6

Alcohol dependence (303) 856 11.6 759 9.9
Drug dependence (304) 373 5.1 316 4.1
Adjustment disorders including PTSD (309) 448 6.1 268 35
Diseases of nervous system and sense organs 259 3.5 368 48
(320-289) .
Diseases of circulatory system (390-459) 258 35 375 4.9
Diseases of respiratory system (460-519) 389 53 375 4.9
Diseases of the digestive system (520-579) 812 11.0 767 10.0
Diseases of the genitourinary system (580-678) 292 4.0 360 4.7
Skin and subcutaneous tissue (880-709) 172 23 147 1.9
Diseases of the Musculoskeletal and 669 9.1 828 108
connective tissue (710-739)
injury and poisoning (800-999) 671 9.1 625 8.1
Others 903 123 974 12.7

Note: These tabulations represent primary diagnosis from all inpatient visits, with some veterans
having more than one inpatient stay. Percentages are of either the total number of diagnoses for
Persian Gulf Veterans (7365) or the total number of diagnoses for the Era Veterans (7688).
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Table 14

Distribution of 463 Women Persian Gulf Veterans and 902
Women Era Veterans Treated on an Inpatient Basis By

Selected Diagnostic Group
Persian Guif
-Veterans Era Veterans

Discharge Diagnoses Number Percent Number Percent
(iCD 9)
Infectious and parasitic diseases (001-139) 12 2.1 26 23
Neoplasms (140-239) 18 31 75 6.6
Mental Disorders (280-319) 188 321 282 249

Alcohol dependence (303) 18 3.1 45 4.0
Drug dependence (304) 21 38 22 19
Adjustment disorders including PTSD (308) a8 6.5 47 4.1
Diseases of nervous system and sense organs 27 4.6 7 8.8
(320-289)
Diseases of circulatory system (380-459) 12 21 36 3.2
Diseases of respiratory system (460-519) 28 4.8 53 4.7
Diseases of the digestive system (520-579) 50 8.6 89 7.9
Diseases of the genitourinary system (580-679) 78 133 150 13.2
Skin and subcutaneous tissue (680-709) 10 17 14 1.2
Diseases of the Musculoskeletal and 60 103 117 10.3
connective tissue (710-739)
Injury and poisoning (800-999) 24 4.1 69 6.1
Others 78 13.3 146 12.9

Note: These tabulations represent primary diagnosis from all inpatient visits, with some veterans
having more than one inpatient stay. Percentages are of either the total number of diagnoses for
Persian Gulf Veterans (585) or the total number of diagnoses for the Era Veterans (1134).

Persian Gulf veterans who received inpatient medical care at VA hospitals
are similar to overall troops deployed in the Persian Gulf area with respect to their
demographic and military characteristics. The types of medical conditions for which
they were treated were also similar to other veteran patients who were in the
military during the same period. No one category of medical condition is either
over-represented or under-represented among the Persian Gulf veteran patients in
comparison to the era veterans, with the possible exception of mental disorders.
The reason for the apparent variation needs to be evaluated further.

Because the rules and regulations governing the eligibility of VA hospital
admission may affect the Persian Gulf veterans and the era veterans differently,
one needs to be cautious of a simple comparison of these two groups of veterans. On
December 20, 1993, legislation was enacted into law which authorized priority
health care for Persian Gulf veterans for both outpatient and inpatient treatment
(Public Law 103-210). The same priority consideration is not authorized for the era
veterans.
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2, VA Referral Centers

In August 1992, the Department of Veterans Affairs established three
referral centers at its medical centers in Houston, Texas, West Los Angeles,
California and Washington, DC to evaluate cases of undiagnosed illnesses being
reported by veterans of the Persian Gulf conflict. These centers were selected for
three major reasons: because of their geographic location (East Coast, Middle U.S.,
and West Coast), because of their own special clinical expertise, and finally because
of their geographic proximity to other centers for military medicine, occupational
health and toxicology.

A Persian Gulf veteran, whose condition has evaded diagnosis at the local VA
facility, can be transferred to one of the designated centers for tertiary consultation,
diagnosis, and management. The transfer of a Gulf War veteran is a mutual
decision made by the physicians at the originating medical center and the referral
center of jurisdiction. Because of the multisystem nature of many of the veterans
health complaints, these evaluations are often quite extensive, involving
consultations by multiple subspecialty services and entire array of diagnostic tests.

As of February 1994, t'.e Centers have admitted 84 Persian Gulf veterans
under the Referral Center Program. The predominant complaints include skin
rash, chronic fatigue, muscie aches and spasms, joint pain, diarrhea, abdominal
pain, shortness of breath, chronic cough, weakness, dizziness, headache, and
memory loss. These symptoms occur singly or, more often, in combination. VA
investigations of the health problems of these individuals have resulted in the
diagnosis of a diverse group of disease entities including: asthma, inflammatory
bowel diseases, irritable bowel syndrome, gastrointestinal parasitic infection with
giardia, gastritis, abnormal liver function tests, rheumatologic conditions including
Reiter's Syndrome, Sjogren's syndrome and fibromyalgia, idiopathic
thrombocytopenic purpura (ITP), a pituitary tumor with neuroendocrine
dysfunction, cases of dizziness due to vestibulitis or vestibular dysfunction, CNS
vasculitis, sleep disorders, compression neuropathies and various common skin
conditions including nevi, warts and fungal infections. Psychiatric diagnoses
included major depression, post-traumatic stress disorder (PTSD), somatization
disorder and panic disorder. Psychiatric conditions were listed as one of the
discharge diagnoses in 20 of the 84 patients admitted to the referral center
programs. It is the VA’s best medical judgment that these diagnoses do not point to
a single inciting cause or agent. Some of these cases still remain undiagnosed at
present.

a Depleted Uranium (DU) Surveillance Program

During the Persian Gulf War, 15 Bradley Fighting Vehicles and 9 Abrams
tanks were mistakenly attacked and struck by DU munitions. Some crew members
who survived sustained wounds and have retained fragments of presumed DU
shrapnel. An initial check by the Army Office of The Surgeon General has revealed
that there were 22 soldiers clearly identified whose records indicate that they have
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imbedded fragments that might contain DU. There are additionally 13 soldiers who
were wounded and hospitalized but were not specifically identified as having
-shrapnel. Other crew members (in addition to the 35 already discussed) were either
not wounded during the incident or received first aid for minor wounds in the
battlefield. The latter two groups of soldiers might have inhaled DU or experienced
DU contamination of wounds. '

The concern for these soldiers centers principally on the possibility that
fragments could serve as a reservoir for absorbable uranium. Animal and human
studies have shown uranium to be nephrotoxic.

The Department of Veterans Affairs has recently established a clinical
surveillance program at the Baltimore VAMC (Veterans Affairs Medical Center) to
identify individuals with retained depleted uranium (DU) fragments, DU
contaminated wounds or significant amounts of inhaled DU. This clinical
surveillance will provide early detection of untoward health effects related to the
presence of DU, an epidemiologic follow-up program and provide recommendations
for treatment to participating veterans and the physicians caring for them.

Patients will undergo a thorough clinical evaluation including exposure
history and review of systems, administration of health status questionnaire,
neuropsychiatric test battery and laboratory testing. Lab tests obtained will include
CBC, platelet count, free erythrocyte protoporphyrin to assess bone marrow effects.
Bilirubin, transaminases and alkaline phosphatase will assess liver injury. CPK
and aldolase will be measured to assess muscle injury. Particular focus will be
placed on measures of renal injury. Serum will be analyzed for creatinine, BUN,
electrolytes, glucose, calcium and phosphorus. A 24-hour urine will be collected for
measurements of creatinine, glucose, beta-2-microglobulinuria, and urine protein.
Fragment size will be estimated using plain x-rays and MRI. Blood and urine
uranium levels will also be measured. Finally, individuals will undergo whole body
counting at the Environmental Protection Agency (EPA) laboratory at Las Vegas,
Nevada.

In addition, 27 other veterans from the 144th Supply and Service Company
(Army National Guard) pexrformed clean-up of contaminated vehicles. As they
entered and re-entered vehicles over a three-week period, it is believed that they
had the potential to inhale or ingest depleted uranium residues. Because of this
potential risk, a screening program was instituted for this Company. Twelve of the
twenty-seven individuals have undergone whole-body counting at the Boston VA
Medical Center, all with negative results. Urine samples were also analyzed for
depleted uranium; all had negative results. The remaining fifteen individuals have
been contacted and have chosen not to be tested.

4 Birmingham Pilot Program

The Birmingham VA Medical Center has been designated by the Secretary of
the Department of Veterans Affairs as a Center for Persian Gulf Veterans Chemical
Agent Pilot Site. The Birmingham VAMC will begin testing Persian Gulf veterans
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from Alabama and Georgia who believe that they may have been exposed to
chemical-biological warfare agents. The Birmingham VAMC program will
administer a clinical symptom screening survey, perform detailed occupational
health exams for veterans with positive symptom survey and administer a
neuropsychological testing battery in order to assess potential health effects of
CBW exposure.

VI. CHEMICAL/BIOLOGICAL WARFARE

Overview

One focus of concern about the exposures that might have led to adverse
health effects has been the possibility of their exposure to chemical and/or biological
weapons. Saudi Arabia during both Desert Shield and Desert Storm was an
environment in which there was a significant threat that this unfamiliar class of
weapons might be used. The troops were very aware of the chemical and biological
threat, and were nervous about it. Iraq had developed several types of chemical
weapons, and had previously used sulfur mustard (HD, a blister agent) and nerve
agent in the war with Iran. It had publicly threatened the use of chemical
weapons in the Gulf War. It was also believed to have an active program
developing biological weapons (in particular, anthrax and botulinum toxin). Many
of the coalition forces expected to encounter chemical and/or biological weapons, and
had trained extensively for this encounter. This tension and anticipation resulted
in clusters of alarms and warnings, anecdotal stories and rumors concentrated in
the periods in which the tempo of the war increased (the start of the air war, and
again starting just before the ground war.) The figure below illustrates the
increase in the number of reports logged within the NBC (Nuclear, Biological and
Chemical) cells of the Central Command, Army Central Command and VII Army
Corps.
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Careful analysis by the Coalition forces following Desert Storm led to the
conclusion that there was no intentional, tactical use of either biological or chemical
weapons by Iraq during the war. More recently, however, the possibility has been
recognized that there might have been other types. of releases of chemical or
biological agents, most plausibly during bombing of Iraqi munitions bunkers or
production facilities. This section summarizes an analysis, drawn from information
collected predominantly from U.S. sources, but with corroboration from British
sources, of evidence relevant to possible exposures of U.S. forces to biological and
chemical agents.

1 Biological Agents.

Biological agents are easily recognized through their effects on a target
population. The effects of the - wo most likely Iraqi agents--botulinum toxin and
anthrax--are very well understood and easily recognized.
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Careful analysis by the Coalition forces following Desert Storm led to the
conclusion that there was no intentional, tactical use of either biological or chemical
weapons by Iraq during the war. More recently, however, the possibility has been
recognized that there might have been other types of releases of chemical or
biological agents, most plausibly during bombing of Iraqi munitions bunkers or
production facilities. This section summarizes an analysis, drawn from information
collected predominantly from U.S. sources, but with corroboration from British

sources, of evidence relevant to possible exposures of U.S. forces to biological and
chemical agents.

1 Biological Agents.

Biological agents are easily recognized through their effects on a target
population. The effects of the two most likely Iraqi agents--botulinum toxin and
anthrax--are very well understood and easily recognized.
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Table 15
Biological Agent Symptoms/Effects
Likely
BW Agent | Dissemination Symptoms/Effects On-Set
Anthrax 1. Aerosol Initial symptoms mild and non-specific. 1-6 Days
- | Followed by abrupt onset of difficult or labored
breathing, fast or irregular heartbeat, with rapid
progression to blueness of skin, shock and
death.
Botulinum |1. Food & Water | Flaccid paralysis of arms and legs, difficulty Hours-days
Toxin Supply swallowing, double vision, paralysis and
2. Aerosol drooping of the eyelid, generalized slight or
incomplete paralysis, respiratory arrest, death.

Anthrax, in particular, can be immediately identified in an afflicted
individual, both by symptoms and by direct detection of the organism. There were
no reported cases of botulinum toxicity or of infection by anthrax (although
anthrax is enzootic in that region of the Gulf, and is the occasional cause of death in
animals). Examination of bunkers in the southern and eastern parts of Iraq (that
is, the part closest to the U.S. forces) after the war revealed no biological weapons,
and no evidence that they had been deployed a