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Appendix A 

Presentation 1 -  Lea Steele

Exposures and Gulf War Illnesses 

Lea Steele, Ph.D. 

Septem ber 19, 2005

Approaching the Big Picture

➢  C o n te x t fo r  u n d e rs ta n d in g  p o te n tia l re la tio n sh ip  

betw een w a rtim e  exposu res  and G u lf W ar v e te ra n s ’ 

hea lth

➢  The w o rk  o f the R AC-G W VI: W here w e ’ve been and  

w here w e ’re g o in g

Work of the RAC-GWVI: 
Identify Research Priorities for Gulf War Illnesses

R esearc h to a dd re ss  q u e s tio n s  re la ted  to: 

➢  N a tu re  o f

➢  C auses of,

➢  T rea tm en ts

fo r  G u l f  W ar v e te ra n s ’ illn e s s e s

Why Address the Causes of Gulf War Illnesses?

➢  To shed ligh t on the phy sio logical nature of veterans’ 
conditions

➢  To assist in identifying treatments

➢  To prevent s im ila r problems in fu ture deployments



Systematic review of exposure-related topics

The Committee has considered evidence 
related to a variety of exposures in 
theater....



Leishmania Parasite Life Cycle

Promastigotes 
in sand fly

Am astigotes in 
mammalian host

Committee has reviewed large amount of 
information on exposures potentially relevant to 
Gulf War veterans’ health

Major types of Gulf War-related exposures considered thus far: 

➢ Pyridostigmine bromide
➢ Nerve agents
➢  Pesticides/repellents
➢  Vaccines
➢  Oil well fires
➢  Depleted uranium
➢ Infectious agents

Table 10. Population Studies Assessing  Relationships of multiple Exposures in Theater 
to Go lf Win Veterans’ Illnesses

Population Studied
Sample Size Health 

Measure

Association with 
Sell-Reported Exposures

Chemical 
Weapons PB

Pesticide 
Use

severe CMI + + +
*Air Guard veteran222 1.002

mild/moderate CIM + + +

*Army veterans from Mew 
England. New Crleans244 291

neurological and 
musculoskeletal 

symptoms
+ -- +

Austrian veterans24 1.456 functional imp a irment + + +

Iowa veterans138 1.896 cognitive dysfunction + + +

*Navy Seabees98 11,868 CMI (modified) + + +

*Navy construction battalion107 249 1 or more of 3 
defined syndromes + + +

*New England Army veterans381 1,290 CMI (modified) na + na

*Pacific Northwest veterans201 354 unexplained illness - + +

UK male veterans310 2,735 CMI (modified) + + +

*UK veterans52 7,971 symptom severity na + +

CM: chronic multisymptom illness as defined by Fukuda at el. 28 
+stylistically signified association; --; association not scientifically significant na association not assessed 
* indicates analyses controlled possible confounding due to concurrent express



Khamisiyah Pit Demolition - Potential Hazard Area 
March 10 . 1991 April 2003 Report from DOO Special Assistant for Gulf War Illnesses 

E n viro n m en ta l Exposure R eport 
Pesticides

Glove Box Enclosure System
Aerosol 
Generation 
System

96-port Nose-Only 
Exposure Chamber



Diverse sources of research information considered

• Publisher research
➢  Epidemiologic studies of Gulf War-era veterans 

Clinical studies of Gulf War veterans
➢ Occupational health studies re la ted to  exposures
➢  Animal studies
➢  Tissue studies

•  Research-in-progress

•  Government reports
➢  Various agencies (e.g. DOD, VA, HHS, GAO)
➢ Various committees (e.g. Congressional, PAC, PSOB, NIH)
➢  Foreign governments
➢  Topics related to  exposures (measured and modeled), health risk assessments

•  Nongovernmental reports
➢  RAND
➢ IOM
➢ Other

Moving From Information Review 
to Identifying Research Needs and Priorities

• Assem ble and analyze inform ation from d ifferent sources

➢  Compare fin d ings from d iffe ren t s tu d ie s : how  are they 
s im ila r?  how  are they different?

➢  Weigh strengths/weaknesses o f ind iv idua l stud ies

➢  Evaluate nature and s treng th  o f  evidence related to health  
effects o f  each type o f exposure o f  in terest -  alone and in 
com bination  w ith  o the r exposures

Moving From Information Review 
to Identifying Research Needs and Priorities

•  Com mittee F ind ings and C onc lus ions:

➢  W hat we know from existing research
■ Re: Health of Gulf War veterans
■ Re: Effects of exposures

➢  W hat we don ’t know

➢  Research prio rities fo r  addressing unanswered questions 
and health needs of ill Gulf War veterans

Considerations in “weighing the evidence”

•  Com plex illnesses:

➢  C lin ical presentations vary: d iffe rent veterans have 
d ifferent sym ptom s, signs, diagnosed cond itions

➢  Illnesses may reflect d ifferent pathophysio logica l 
processes in d iffe rent veterans



Considerations in “weighing the evidence”

•  Complex etiology:

➢  M u ltip le  “ c a u s a tiv e ”  fa c to rs ?  n o t one  cause → one d isease

■ S ing le  causes in  s o m e  in d iv id u a ls ?
■ Varies w ith dosage
■ Varies w ith individual  susceptibility
■ D ifferent single causes in  d iffe rent individuals?

■ M u ltip le  causes in  som e  in d iv id u a ls ?
■ Com binations o f exposures vary between individuals
■ Dosages in  those combinations vary
• individua l susceptibility to combinations like ly  to vary

Current Meeting: Exposures to be Considered

• Petroleum  com bustion products

• Particulates

• Solvents

• Je t fuel

• M isc other

Exposures: Questions to Consider

What evidence is there re: the potential fo r  “ Exposure X”  to  have 
contributed to the  chronic sym ptom s affecting Gulf War 
veterans?

➢ - Potential role as a single exposure?

➢  Potential role in combination with other exposures?

➢  Potential for a subset of individuals to have been particularly 
affected due to their location or occupation?

➢  Potential for some individuals to have greater susceptibility to this 
exposure?






