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9 OPERATIONS DESERT SHIELD/DESERT STORM
- 7 August 1990 - 28 February 1991
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7 August 1990 - 28 February 1991
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' @ OPERATIONS DESERT SHIELD/DESERT STORM

Timeline:
Aug. 2, 1990 - Iraq invaded Kuwait
Jan. 16, 1991 — Air strikes began

| Feb. 24, 1991 — Ground combat began
Feb. 28, 1991 — Cease fire declared
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Gulf War Syndrome /;

Fatigue
Headaches
Widespread pain |

Memory and concentrati

problems

Sleep disturbance g
Respiratory problems ,* L
Gastrointestinal proble “
Unusual skin rashes




Gulf WarSvndrome /‘

Gulf War Illnessf‘

Chronic
Multisym
Illness"




Poll Question #1

What is your primary role at the VA?

o student, trainee, or fellow

o clinician

o researcher

o administrator, manager or policy-maker
o other




Poll Question #2

What is your research experience?

o hone
o collaborate on research
o conduct research myself




Poll Question #3

Do you have contact with GW Veterans
through your work at the VA?

o Yes
o No




25 to 44%
Gulf War Illness

Chronic ?
Mul‘rlsylg m

Tllne




‘I Gulf War lliness (GWI)
Chronic Multisymptom lliness (CMI)

OEF/OIF/OND

‘I- Traumatic Brain Injury (TBI)




More common
than we think!

Traumatic Brain Injury Causes

14.3% . Unknown
Assaults 199

10.7%

BRAIN INJURY
AWARENESS MONTH

MARCH




GWI/ CMI
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GWI/CMI

Fatigue

Headaches

Widespread pain

Memory and concentration
problems

Sleep disturbance
Respiratory problems
Gastrointestinal problems
Unusual skin rashes
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Oil Fires: Over 600 burning wells
Feb-Nov 1991




Exposure to chemical weapons




PB: Pyridostigmine Bromide
(anti-nerve gas pills)

21 TABLETS
PYRIDOSTIGMINE BROMIDE USP 30 M(

(Nerve Agent Pre-Treatment Tablets)
NSN 6505-01-178-7903

lions for use:

JMMENCE TAKING ONLY WHEN ORDERED BY YOUR COMMANI
\¥Z ONE EVERY 8 HOURS

iS DANGEROUS TO EXCEED THE STATED DOSE

1LOT NO -



Munitions containing depleted uranium




Widespread overuse of pesticides and insect
repellants
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Multiple vaccinations




28 years after Desert Storm, what have we
learned about Gulf War lliness?

= Etiology is complex

* Multiple studies have implicated anti-nerve gas pills (PB)
and excess use of pesticides.



PB and many of the pesticides used
in the GW are acetylcholinesterase
inhibitors, which is toxic to the

central nervous system (i.e., brain).

PYRIDOSTIGMINE BROMIDE USP 30 M(

(Nerve Agent Pre-Treatment Tablets)
NSN 6505-01-178-7903

ions for use:

DMMENCE TAKING ONLY WHEN ORDERED BY YOUR COMMANI
KEZ ONE EVERY 8 HOURS

iS DANGEROUS TO EXCEED THE STATED DOSE

1LOT NO -

PERMETHRIN DEET APPLIED  PERMETHRIN-
TREATED UNIFORM TO SKIN TREATED
BED NET



PB and many of the pesticides used
in the GW are acetylcholinesterase
inhibitors, which is toxic to the

central nervous system (i.e., brain).

In TBI, there is physical injury to the
brain.




How common in TBlI among GW Veterans?

MILITARY MEDICINE, 183, 11/12:e571, 2018

The Relationship Between Traumatic Brain Injury and Rates
of Chronic Symptomatic lliness in 202 Gulf War Veterans

Linda L. Chao, PhD*t#




Ohio State University TBI Identification Method — Interview Form

Step 1 Step 2 Step 3

Ask questions 1-5 below. Record the cause of each reported injury Interviewer instruction: If the answer is “yes” to any of the Interviewer instruction: Ask the following questions to help
and any details provided spontaneously in the chart at the bottom questions in Step 1 ask the following additional questions identify a history that may include multiple mild TBls and
of this page. You do not need to ask further about loss of about each reported injury and add details to the chart below. complete the chart below.

iousness or other injury details during this step.

e John Corrigan & Jennifer Bogner (2007)

 Standardized procedure for eliciting lifetime history of TBI

 3-5 minute structured interview

 Asks about injury to head or neck

* Asks when injury occurred, whether there was loss of or
altered (e.g., feeling dizzy or dazed, memory gaps)
consciousness




TBI

No head/neck injury OR Improbable
Never hospitalized or treated for head/neck injury

OR
Never been near blast or explosion




TBI

No head/neck injury OR Improbable
Never hospitalized or treated for head/neck injury

OR
Never been near blast or explosion

Had head/neck injury OR was near blast or Possible
explosion AND experienced altered consciousness
(e.g., dizzy, dazed, memory lapse)



Experience

No head/neck injury OR
Never hospitalized or treated for head/neck injury

OR
Never been near blast or explosion

Had head/neck injury OR was near blast or
explosion AND experienced altered consciousness
(e.g., dizzy, dazed, memory lapse)

Had head/neck injury OR was near blast or
explosion AND experienced loss of consciousness
(LOC) < 30 minutes

TBI
Improbable

Possible

Mild



TBI

No head/neck injury OR Improbable
Never hospitalized or treated for head/neck injury

OR
Never been near blast or explosion

Had head/neck injury OR was near blast or Possible
explosion AND experienced altered consciousness

(e.g., dizzy, dazed, memory lapse)

Had head/neck injury OR was near blast or Mild

explosion AND experienced loss of consciousness
(LOC) < 30 minutes

Had head/neck injury OR was near blast or Moderate
explosion AND experienced LOC between 30 minutes

to 24 hours



MILITARY MEDICINE, 183, 11/12:e571, 2018

The Relationship Between Traumatic Brain Injury and Rates
of Chronic Symptomatic lliness in 202 Gulf War Veterans

Linda L. Chao, PhD*tt

— 1% moderate TBI




GWI / CMI
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Kansas Gulf War lliness (GWI)

= Fatigue
= Widespread pain

= Cognitive/Mood disturbances

= Neurological symptoms
= Skin rashes

= Gastrointestinal problems -

= Intestinal problems




CDC Chronic Multisymptom lliness (CMI)

= Fatigue
= Widespread pain

= Cognitive/Mood disturbances




Kansas GWI versus CDC CMI
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Kansas GWI

80%
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60%
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Kansas GWI

No Sx/not enough Sx

Kansas GWI exclusionary conditi



Kansas Gulf War lliness




CDC CMI
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CDC CMI
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Kansas GWI versus CDC CMI

459
i 41%
40%

o~

35%

30%

25% 21%

20%
15%
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CDC Chronic Multisymptom lliness (CMI)

= Fatigue

o Widespread pain Symptoms In at least
2 of 3 domains

= Cognitive/Mood disturbances

- Further categorized
by symptom severity




CDC CMI

Severe CMI

68%
mild-moderate
CMI




Relationship between CDC CMI and TBI

40% 37%

35% 31%
30% 7

25%
20%
15%

10%

v B |
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Relationship between symptomatic iliness

and TBI
107 41%

0 0
o 359, 37%

i N 31%
30% 7
25%

20%
15%
10%
5%
0% ‘
TBI no TBI TBI no TBI

CDC CMI Mild-Moderate CMI



Relationship between symptomatic iliness

and TBI
40%
35%
30%
7N 21% 21%
20% Q
15% §
Fop 4% % §
TBI no TBI TBI no TBI

Severe CMI Kansas GWI



How common in TBl among GW Veterans?

48% TBI ‘ 69%
mTB|

Chao, 2018 Yee et al, 2017 Janulewicz et al, 2018




Different GW Veteran samples:

Study T sample

Chao, 2018 * GWVs recruited for brain imaging
study

* moderate-severe TBI exclusionary
e 18% female

Yee et al., 2017 e GWVs from Fort Devens Cohort
* All male

Janulewicz et al., 2018 * GWVs from GWI Consortium
* 15% female



Different method of assessing TBI:

Some people have the misconception that mild TBI (also known as ‘concussion’) only happens
when you lose consciousness after being hit on the head or when the symptoms last for a long
time. However, a mild TBI occurs anytime you have an impact to the head that causes symptoms for
any amount of time (e.g., seconds or longer). These symptoms include: sensitivity to light or noise,
headache, dizziness, balance problems, nausea, vomiting, trouble sleeping, fatigue, confusion,
difficulty remembering, difficulty concentrating, or loss of consciousness.



How common in TBl among GW Veterans?

Chao, 2018 Yee et al, 2017 Janulewicz et al, 2018




How many TBls GW Veterans had?

Study _____none 1mTBI 2mTBI 3mTBI_

Yee et al., 2017 31% 11% 11% 46%



Yee et al. found that more mTBIs were associated
with higher rates of chronic multisymptom iliness

| none |1mTBI|2mTBI 3 mTBI

% of sample 31% 11% 11% 46%

Kansas GW/I 29% 27% 28% 49%
CDC CMI 77% 79% 79% 91%



When did the TBls occur?

R i e ]
GW

Janulewicz et al., 2018 11% 31% 46%



Janulewicz et al. found higher rates of Kansas GWiI
among veterans who sustained mTBls during the
Gulf War

Self Reported mTBI
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When did the TBIls occur?

Chao, 2018 72% 7% 34%
A

All 7 were CDC CMI cases
4 were Kansas GWI cases
« 3 others would have been, but had
exclusionary condition(s)

1 mild TBI; 6 possible TBls
1 had > 1 TBI (during and after GW)



CONCLUSIONS:

Even though TBI was not common in the 1990-91 Gulf War,
some GW veterans have a history of TBI.

Chao, 2018 Yee et al, 2017 Janulewicz et al, 2018

35%
69% mTBI
mTBI




GWI [ CMI







CONCLUSIONS:

Because TBI and multisymptom iliness have some overlapping
symptoms, history of TBI appears to be associated with
increased rates of symptomatic illness in GW veterans if the
illness is broadly defined (e.g., CDC CMI or mild-moderate CMI).
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Yee et al. (2017) found higher rates of chronic
multisymptom illness among GW veterans with more
mTBls




Janulewicz et al. (2018) found higher rates of Kansas
GWI among veterans who sustained mTBls during

the Gulf War.

Self Reported mTBI
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CONCLUSIONS:

Larger, better powered studies with more representative samples
of GW Veterans will be needed to determine the nature of the
relationship between TBI and rates of chronic symptomatic illness
in this Veteran population.



Thank You
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