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NEW-ONSET ASTHMA IN
SOLDIERS SERVING IN IRAQ

» Background

Prolonged exposure to harsh environment

» For a variety of reasons,
soldiers have had to be
assigned extended or
multiple tours of duty in
Iraq.

NEW-ONSET ASTHMA

SOLDIERS SERVING IN IRAQ

» As a result, they have been
increasingly exposed to
unfavorable environmental
conditions that are dusty
and harsh.

Prolonged exposure to harsh environment

» These conditions are unique
and are dramatically different
from the usual conditions
that soldiers are exposed to
in the U.S. The average
rainfall in Iraq is low (per
annum), leading to dry soil
and dust-filled air (1).

In Iraq, dust storms are so
frequent that the language
employs  different terms
describing the direction of
the storm, e.g. :

1) Northern seasonal dust
storm, “shamali” (les)

Al Asad, Iraq
Dust storm photo taken by 2) Easterly season dust

storm, “sharqi” (8% which
literally means Eastern (2).

U.S. Marine Corps Gunnery
Sargent Shannon Arledge
2005
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Prolonged exposure to harsh environment

* Inhalation of small
(10y) particulate dust
can tr_igg%er asthma,
even in the absence
of allergic sensitiza-
tion (3).

NEW-ONSET ASTHMA
IN

SOLDIERS SERVING IN IRAQ . Massive continuous
exposure to indoor
dust may lead to
allergic sensitization
to dust mite antigens,
which are risk factors
for asthma (4).

Medic visits for new respiratory illness

14%of medic

visits in Irag
are due to respiratory
complaints

Personal communication:

Michael E. Kilpatrick, M.D.,
Deputy Director for Force
Health Protection and
Readiness Programs in the
Office  of the  Assistant
Secretary of Defense for Health
Affairs

Asthma is a barrier to serving in the military

» Since June 4, 2004,
asthma diagnosed after
the age of 13 has been
an exclusion criterion for
military enlistment.

* Therefore, no U.S.

military personnel
Background: enrolled Since that date
should have asthma in
the absence of a medical

waiver.
. » This means that asthma
should be diagnosed less
often than in the general
population.
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SOLDIERS SERVING IN IRAQ

¢ Methods
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* Hypothesis:

Deployment to
New-Onset Asthma in Soldiers I I7:Te NIK: Wa k7.
Serving in Iraq: factor for asthma.

» We expected to find

New-Onset Asthma in Soldiers .
Serving in Irag: high asthma rates
among soldiers

serving in lraq.




Methods:
Retrospective
Ecological Cohort Study

* We analyzed data
retrospectively from the
Northport Veterans Affairs
Medical Center,

« and compared asthma
rates in U.S. Iraq War
Veterans to those rates in
veterans who never
served in Iraq.
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We analyzed computer records of
6,233, 18-45-year-old subjects who
served and were discharged between
3/1/04-5/1/07.

The subjects were identified from a
computerized database and stratified
based on whether they had prolonged
deployment to Iraq (21 year) or were
stationed in the United States. All
deployed soldiers were exposed to
burn pits in Balad.

Asthmatic soldiers were further
classified by International
Classification of Disease (ICD) codes
for asthma.

Possible correlation between

deployment and disease status was
evaluated

Methods:

« All patients were examined by
Northport VAMC physicians.

The clinical guidelines at the
VAMC clinic for a diagnosis of
asthma include:

* Presence of respiratory
symptoms  (cough, wheeze,
dyspnea, exercise-induced

shortness of breath).

« Spirometric evidence of airway
obstruction  with  decreased
FEV1/FVC or FEF25-75.

« Improvement of symptoms and
FEV1 after bronchodilators.
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NEW-ONSET ASTHMA IN
SOLDIERS SERVING IN IRAQ

» Results

6233 Long Island-Based
Soldiers Discharged 2004-7

920

>

Stateside
5313

Increased rates of new-onset
asthma among Irag-Deployed
Soldiers

Irag-Deployed Soldiers Stateside Soldiers

= Asthma
25

6.6% vs. 4.3 %
P=0.003

27
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Ethnic Stratification of Soldiers with

Asthma
MALES FEMALES
45 Caucasian 2 Caucasian

3 Hispanic 3 African-American

6 African-American

2 Unknown

Increased likelihood of asthma if serving in Iraq

« Based on these criteria,
soldiers deployed to Iraq
were  diagnosed  with
asthma more often than
stateside soldiers (6.6% vs.
4.3%, with a crude Odds
Ratio (OR) = 1.58, 95%
Confidence Interval (Cl) =
1.18-2.11.

« The same conclusions
apply when subjects are
stratified by gender and
age groups.

Risk of Being Diagnosed with Asthma
Stratified by Gender

Irag- Odds 95%

Deployed | Ratio Confidence

Group Interval

Asthmain [1.58 (1.18, 2.11)

both

genders

Asthmain |1.60 (1.17,2.18)

men

10



Table 2. Summary of iati between asthma and to the Persian Gulf
Deployment Status Female (n=1453) Male (1-4780)
Age group (Years)
Asthma | No Asthma | OR (95% CI) | Asthma | No Asthma | OR (95% CI)
<25 Persian Gulf 1 21 091 14 m 167
" 7 [0.11,7.34] m s [0.82,341]
26-30 1 16 1.96 15 242 222
[0.24,16.24] [1.13.434]
10 313 2 787
31-35 1 11 1.74 6 97 149
2 3
5 >0 1021, 1463] [~ 3 [0.60,3.73]
36-40 1 5 7.06 10 87 244
7 P 10.73,6863] [~ o [1.17,5.07)
>40 Persian Gulf 1 9 1.54 11 99 174
- [0.19,12.67) [0.89,3.41]
US. 2 304 64 1002
Homogeneity test (across different age groups) P-value P-value
071 0.90
0.96
Crude OR (all age groups) 169 [0.66, 4.36] 160[1.17,2.18]
158 [1.18, 2.11]
Mantel-Haenszel Common OR (95% CT) 170 [0.66, 4.40] 190[1.37,2.63]
188 [138,2.56]
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Results:

Increased asthma persists when adjusted for age

* When stratified by age groups,
%hel,dhigher risk for asthma still
olds.

» For men, the odds ratios of
deplozyment were significant in
the 26-30-year-old and 36-40
year-old age groups.

* The same female age groups
also showed higher risks of
asthma, though the ORs were
not  statistically  significant
because of smaller sample
sizes.

Reduced FEV1/FVC in Soldiers Serving in Iraq

In the 45 subjects with numerical VA data,
spirometric measurements were collected
while subjects were taking asthma

medications and showed reduced values:

FvC 4.76x1L

FEV1 3.49+0.19L

FEV1/FVC |74+5%

11



Non-Smoking & Smoking Men

Mean FEV1/FVC Among Soldiers Serving in Iraq is Lower than that of

100
—a&— Never-Smoker Men
90—+ Current-Smoker
= A
o A
E 80 - *\\:‘\\‘\
S ~ e
w 1\‘11
74% ™~
70 + b
~
60 T T T T T
20 20 A0 S0 R=1s] 0 =20
Hansen et al, Chest, 2006
Age (year
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icans

Mean FEV1/FVC of Soldiers Serving in Iraq is Less than that of Healthy
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35

with Asthma
# Subjects Parameter
Res ults 14 out of 14 DLco normal
10 out of 22 Bronchodil
[response to
[FEF25-75 >
Of these 45 35%
veterans with 7 out of 23 FEVI/FVC
spirometry, all increased 12%
q after
were taking bronchodilator
asthma
0-A . 8 out of 24 [FEV1
medicines: increased >
200 ml and
12% after

Spirometric Data on Asthma Medications Consistent

12
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3 of 9 without spirometry were skin prick test + dust mite antigens
(with one of these subjects + cat and another + dog). All of these
three atopic patients noted wheezing when they contacted dust or
their other agent noted on + skin test.

# of Subjects Clinical History
9 Multiple asthma attacks/week
6 Exercise-induced bronchospasm
Results:| ; Several mubations for asthma and

+ methacholine challenge

1 Samter’s triad (AERD)

(asthma, polyps, aspirin sensitivity)

Air pollution levels in ambient air, Balad,
Iraq

(Airmetric Minivol at 5 limin flow rate, set 5-6 feet off ground)
10000

1000

Log PM10 fig/m’)

1-Aug-04

23-Apr04
9-Nov-04|
17-Fob-05|
26-May-05
5-Sep-05
14Dec-05
24Mar-08

DATE
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* Summary
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Deployment to Iraq is
associated with an
Summary: increased likelihood of
being diagnosed with
asthma.
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IED (Iraq)

http:/www.labspaces.netimages/  http://bioweb.uwlax.edu/bio203/

news/155fire.jpg $2008/miller_melo/
http://www.wired.com/images_blogs/dan
gerroom/images/2008/04/24/iragiexplosi
on_ied.jpg

hittp://www. fruitipedia.com/D -t

ate%20Palm.htm http://www.greenprophet.com/wp-
content/uploads/2011/04/sandstorm-

http://ipac kacst.edu.sa/leDoc/  iran-560x342.pg

eBook/4489.pdf

http://www.armytimes.com/xml/news/20
08/10/military_burnpit_102708w/10270
8af_burn_pit_800.JPG

Table 1. Comparisons of veterans deployed to Iraq/Afghanistan vs.

those who were not

Iraq/Afghanistan Non p-value’
(n=1816) Iraq/Afghanistan
(n=5335)
Age (year): 33.85(9.23) 35.38 (10.08) <0.001
mean (std. dev.)

Smoker: n (%) 292 (16.1) 178 (3.3) <0.001
Diagnosed with 113 (6.2) 38 (0.7) <0.001
asthma: n (%)
With Spirometry: n 263 (14.5) 98 (1.8) <0.001
(%)
Female: n (%) 158 (8.7) 918 (17.2) <0.001
TBI: n (%) 499 (27.5) 219 (4.1) <0.001
PTSD: n (%) 610 (33.6) 198 (3.7%) <0.001

47

Table 2. Comparisons of veterans with vs. without a
spirometry evaluation
With Spirometry Without p-value’
(n=361) Spirometry
(n=6790)

Age (year): 37.04 (10.85) 34.88 (9.83) <0.001

mean (std. dev.)
Smoker: n (%) 126 (34.9) 344 (5.1) <0.001
Deployed in 263 (72.9) 1553 (22.9) <0.001
Iraq/Afghanistan: n
(%)
Female: n (%) 47 (13.0) 1029 (15.2) 0.16
TBL: n (%) 334 (92.5) 384 (5.7) <0.001
PTSD: n (%) 153 (42.4) 655 (9.6) <0.001

48
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Table 3. Comparisons of means (standard deviations) of FEV1,
FVC, FEV1/FVC, at rest, age, height and weight between
veterans in the two groups who had a spirometry

7/15/22

Non
Iraq/Afghanistan

(n=98)

Iraq/Afghanistan
(n=263)

p-value

Age (year)

38.67 (11.92)

36.43 (10.37)

Height (in)

68.90 (3.60)

69.10 (3.29)

Weight (pd)

193.30 (35.45)

193.75 (34.39)

0.92

FEV1

3.43 (0.87)

3.68 (0.79)

0.009

FvC

4.44 (1.14)

4.73 (0.94)

FEV1/FVC

7753 (7.99)

77.97 (7.42)
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Respiratory Symptoms Necessitating Spirometry Among
Soldiers With Iraq/Afghanistan War Lung Injury
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Camp Victory, Iraq Irradiated Soil
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THE UNSEEN CASUALTIES OF URBAN WARFARE — CELLULAR INJURY INDUCED BY PARTICLE INHALATION IN
THE WAR on TERROR

HARRINGTON. Andrea D, The Insfitute of Environmental Medicine, New York University, 57 Old Forge Road, Tuxedo, NY
10987, Harrinan@gmail.com, SZEMA, Anthony M., Veterans Affairs Medical Center, Northport, NY 11768, TSIRKA, Styliani-
Anna E., Pharmacology, Stony Brook University, 192T8, Health Sciences Center, 2=8651, Stonybrook, NY 11794, and
SCHOONEN, Martin A.A., Geosciences, Stony Brook University, 220 ESS, Earth and Space Sciences, Stonybrook, NY
11790

The focus of this study is on the role of particulate matter in the development of lung ilinesses of soldiers deployed in Ira and
Afghanistan. Of the soldiers who develop lung ilinesses, the majority have adult onset asthma, while others have constrictive
bronchiolis. These types of diseases are inflammatory based. Therefore it is important to evaluate f the soils induce the
generation of reactive oxygen species (ROS) or up-regulate cellular ROS (toxicity versus mutagenicity). Furthermore, the
chest xcrays of these soldiers do not show significant particulate accumulation, which may be explained by particle
dissolution, ROS generation, and subsequent disease development. The origins of particulate exposures in an urban warfare
setting, include, but are not limited to: natural minerals, building debris, and particulates generated by ammunition explosions
While some soldiers know their exposure source, many do not. However, one of the constant contributions s the exposure to
natural soil dust, often at extreme exposure burdens. Soil dust is a complex mixture of mineral constituents, organic matter,
as well as microbes. In this study we focused on the possible role of the mineral constituents in generating ROS. Besides
dust collected in Iraq and Afghanistan, we also studied inorganic model systems and standard soils for comparison

Soils from Iraq and Afg were using X-ray di y, Xeray  and
scanning electron microscopy. The dominant mineral components are calcite and quartz. The dust has several weight per
centiron and less than one weight per cent manganese. Because iron and manganese can promote the formation of ROS, &
model system with calcite, quartz and varying amounts of iron and manganese was studied in detail. An array of cellular and
acellular assays, largely developed in our group over the last five years, were used to evaluate the abilty of the dust,
standard soils, and model systems to generate ROS. The initial results show that the dust from Camp Victory in Iraq
promotes the up-regulation of ROS in epithelial cells, but more experiments will be conducted over the next months to
confirm these results.
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Dust Instillation in C57B16 M

Left: One-year-old male C57BL/6 mouse was anesthetized with pentobarbital 100 mg/kg i.p.,
tracheotomized, and instilled with bronchoalveolar lavage fluid containing 1 gram of burn pit
dust from Camp Victory, Iraq in 1 ml sterile water, the immediately inflation fixed in formalin for
hematoxylin and eosin staining. Peribronchiolar lymphocytes are seen.

Right: Age and gender-matched mouse instilled with 1 gm rutile dust from Georgia in 1ml
water did not lead to airway inflammation.

Lung -Iraq Dust Lung -Rutile Dust

56

Dustinstillation in VIP KO Mice

Left: One-year-old male VIP KO mouse was anesthetized with pentobarbital 100
mg/kg i.p., tracheotomized, and instilled with bronchoalveolar lavage fluid containing
1 gram of burn pit dust from Kandahar, Afghanistan in 1 ml sterile water, the
immediately inflation fixed in formalin for hematoxylin and eosin staining.
Peribronchiolar lymphocytes are seen.

Right: Age and gender-matched mouse instilled with 1 gm rutile dust from Georgia
in 1ml water did not lead to airway inflammation.

Lung-Afghanistan Lung-Georgia Dust

57
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This case concerns a previously-healthy, fit-for-deployment, active
duty soldier who served in Iraq.

This 40-year-old gentleman was part of the emergency response
team at the World Trade Center on September 11, 2001 but did not
have clinical respiratory sequellae.

He later was a senior quarter master for equipment repair
supervising the laundry and bath staff in Camp Anaconda Balad,
Baghdad, and Kuwait.

He denied exposure to grinding apparati or industrial paint, though
inhaled smoke which comprised, in part, vaporized humvees from
detonated Improvised Explosive Devices. Burn Pits operated daily
during his tour of duty Feb. 2003-May 2004. He occasionally
smoked cigars. Sandstorms were common.

This ex-smoker noted cough and chest wall pain for several years
since returning. Physical exam was notable for wheezing despite
taking prednisone 20 mg/day for 6 months.

Spirometry in 2004 showed FEV-1/FVC

3.72/4.35=85% (103% predicted) with a DLco 86%
LC 5.73 (78%) that did not change after a
hodilator.

In January 2010, FEV-1/FVC=3.36/3.96=84%
(111% predicted) without improvement after a
bronchodilator.

In April 2011, his DLco was 60% after 6 months of
prednisone, 20 mg daily. His pulse oximetry on
room air went from 99 to 97% saturated after 1
minute of jumping jacks, associated with dyspnea
which forced him to discontinue exercise.
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Normal flow volume loops were documented in 2004.
9-21-04
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Anormal diffusing capacity 86% (119% when adjusted for alveolar lung
volume) was present in 2004. This decreased by 2010. FEV1 and FVC were
4.58 and 5.62 lters, respectively.
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The prior diffusing capacity of 86% (119% when adjusted for alveolar lung volume) in 2004 is now 61% (79% when adjusted

for alveolar lung volume). FEV1 and FVC were 4.58 and 5.62 liters, respectively in 2004. In 2010 the FEV1 and FVC
decreased to 3.48 and 4.09, respectively and the total lung capacity was 4.78, in contrast to 5.73 liters in 2004.
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Hazy interstitial infiltrates are x-ray in 2009 prior to open
lung biopsy.

Retrosternal clear space and posterior triangle are hazy on lateral view of chest x-ray,

22



7/15/22

Ground glass opacities seen on chest CT in 2009.

———

Ground glass opacities greater on right than left.

Hazy opacification seen bilaterally.
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Incomplete resolution of ground glass opacities seen
after one month of prednisone in 201

Residual lesions seen on pleura despite steroid treatment.
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Closeup of H&E stain
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High powered iron stain.
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Masson trichrome stain shows collagen in thickened interstitium
along with pulmonary vessel thickening.

High powered view of Masson trichrome stain.

Micro-X-ray Fluorescence

A lung section was analyzed at the micro-X-ray fluorescence beamlines X26A/X27A
at the National Synchrotron Light Source at Brookhaven National Laboratory to detect
metals and to determine their spatial distribution.

Calcium, sulfur, and zinc were found to be distributed uniformly, as expected from
their presence throughout tissue.

In contrast, titanium, iron, and copper, and less commonly chromium and nickel, were
localized in discrete regions, often as spots (< 25 um) or as bands of multiple spots.

Iron and titanium were commonly co-localized, with Fe/Ti element ratios in the range
3.9-13.3.

Some spots high in iron and titanium in element distribution maps correspond to dark
particles seen in corresponding light micrographs and may represent dust particles.

7/15/22
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Figure 1. (a) Light microscope image of tissue thin section with corresponding micro-X-ray fluorescence element maps of (b) iron,

(c) titanium, and (d) combined iron (red), titanium (blue), and calcium (green) with color intensity/hue saturation representing
fluorescence intensity. Data were acquired at X-27A at Brookhaven National Laboratory’s National Synchrotron Light Source with
an incident beam energy of 17.2 keV. Not identical scales for titanium and iron colocalization (autoscaled to account for highest
observed concentrations.

100000

4 5 6
Energy (keV)

Figure 2. Energy dispersive spectrum of a representative Fe/Ti
hotspot; intensity comparison with thin section standards yields a
mean elemental Fe/Ti ratio averaging 7.1
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NEW-ONSET ASTHMA IN SOLDIERS SERVING IN
IRAQ

RESPIRATORY SYMPTOMS NECESSITATIN
SPIROMETRY AMONG SOLDIERS WITH
IRAQ/AFGHANISTAN WAR LUNG INJURY

(IAW-L1I)

I

IN VITRO, IN VIVO MOUSE, AND HUMAN
LUNG TISSUE EXPOSED TO DUST FROM

IRAQ & AFGHANISTAN
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Energy-dispersive X-ray analysis of representative particle
in Iraq dust sample, indicating elements detected.

WD= 11mm
Mag= 963X

Electron micrograph of Camp Victory, Iraq, dust sample shows
variable particle sizes, including fraction less than5um (respirable).

Particles are angular with sharp edges.

No dust at 400X with normal histology in C57BL/6 mouse
lung; Montana dust with significant inflammation.

No Dust: 400 X Montana Dust: 400 X

7/15/22
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Iraq dust with septate thickening, interstitial inflammation,
incompletely phagocytosed crystals;.

San Joaquin, California dust with a focal lymphocytic
accumulation in the lower right hand corner of the field.
Iraq Dust: 400X San Joaquin Dust: 400X

mSan) Montana No Dust

P values based on t-test
The highest total lung injury score was in the Iraq dust-exposed group, with more
crystals, which were polarizable, consistent septate thickening, and inflammation, both
airway and interstitial.
Crystal  Septate Thickening  Inflammation Septate + Inflammation  Total Score
WI/Mont  0.107 0117 0117 0117 0117
Wifrag 0,000 0.000 0.220 0.002 0.000
WTfSanj 0,055 0.220 0.034 0.0% 0.055
Nontflag ~ 0.2712 0m 0.789 074 0537
Mont/Sanj 0591 0.789 0.789 1000 0.806
Irag/Sanj 1,000 0.116 0519 0643 0.7%
90
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Polarizable crystals are bright white seen in
Iraq dust-exposed lungs.

200X Magnification 400X Magnification

Flow Cytometric Analysis of Cells in Animals
Exposed to Dust
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2
2 156

mThymus [ 173 Spleen

124
112

% of CD4+ CD25+ FoxP3 T Cells
% of CD4+ CD25+ FoxP3 T Cells

075
065
0.39
025
0 - 0

WT  Momana  Iraq Sand WT  Montana g sanJ
92
1= No dust (=51 3% Vé‘%?::é’(;%;‘%‘:"ﬁ:'q‘?#‘:’z' #1 sanJ (0=3)
A
Sumof Squares o Mean Square F Sig
Betwoen Groups 11300 3 a7e7 260 o
Thyms CDiCD2S Watin Groups 1200) 9 139
Toa 23 |
Between Groups. 957 | 3 319 2211 156
Spioen CDICDRS Watin Groups 1208 9 m
Toa 2255| |
Botvoen Groups 576 3 10 042 oo
Thyms CDICD2S FoP3 Watin Groups ) o @
Toa 750 |
Between Groups. 852 3 217| 1.233] 353
Sploen CDACDRS Fos Watin Groups 158 9 179
Toa 2207] |

93

31



7/15/22

45 I|SanJ
4.0 M lraq

4.0 Montana
— No dust
E 35 33
&
2
. 30
IS
2
T 25 23
b=
€ 21
3 20 19
2
S

15 -
:;n 12 13
° 0.9
g 1.0 0.9
< 0.5

04
05 0392
0.0 00010101 0.0 01
0.0 o —
IFN-g IL-2 IL-4 IL-10 IL-6

94

P value based on
unpaired t-test

[FN-g IL-2 IL-4 .10 -6
WTiMont 0,569 0.708 0738 0515 0521
WTllraq 0.942 0.236 0924 0487 0.106
WT/Sanj 0.275 0.006 0401 0221 0.263
Nont/rag 0211 0433 0.789 0.106 0579
Nont/Sanj 0.212 0.01 0696 0.047 0.588
Iraq/Sanj 0.009 0.09 042 0017 0533
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Muti-organ system complaints among soldiers in Burnpits360 Database
Symptom Frequency, of 639 Percent (%)
Shortness of Breath (SOB), mild | 193 302
508, moderate 130 203
SOB, severe 4 06.9
SOB, unspecified 114 178
Cough 227 355
Any Respiratory symptoms 429 67.1
Blurred vision 96 150
Headaches 236 369
Memory loss 260 4038
Fatigue 331 519
Weight loss 25 39
Joint pain 317 496
Myalgia 302 473
Low 112 175
Low vitamin D 88 138
Hypertension 172 269
Skin lesions 76 119
Chest pain 155 23
Fibromyalgia 33 52
Infertility 12 19
Abdominal pain 141 221
Abdominal distension 112 175
GERD 137 214
Nausea 116 182
Gl bleed 4 69
Diarrhea 95 149
Any Gl symptoms 292 457

101

Self-Reported Burn Pit
Exposure & Cancer

* 14% of soldiers in the Burnpits 360
database report a diagnosis of cancer

e The most common cancers are bladder
and testicular (eight persons each)

102
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Proposed Irag/Afghanistan e Ao
War-Lung Injury (IAW-LI) L:IT:{T%,TZZ,‘E::;:;;c
Clinical Practice R v
National Academy of Sciences’ Institute

of Medicine Burn Pits Workshop

Anthony Szema, MD'?, Niely Mirsaidi, BA?, Bhumika Patel, MD?,
Laura Viens, MD, MPH’, Edward Forsyth, MD?, Jonathan Li, BS?,
Sophia Dang, BA’, Brittany Dukes, BS’, Jheison Giraldo, BS’,
Preston Kim, and Matthew Burns, MPhil*

Abstract
High rates of respiatory symptoms (14%) and new-onset asthma in previously healhy soldiers (66%) have been
reported among miltary personnel post-deployment to Iraq and Afghanistan. The term Iraq/Afghanistan War-Lung
Injory (AW-L
o buring rash in b s, improvsed oxlose devies,and sandsors. B org s nonprf i
website which volunarily tracks medical
o nitation of the Burnpits360.0rg websic, he Department of Veterans Afsrs stated the Airborne Huirds and
Open Burn Pt registry. This paper: (s) anayzes the atese 38 patents in the Burnpies360.org regstry, valdated by
D214 Forms; () compares srengths and weaknesses of both regsries as outined t the National Aad!my of
SecesInstuce of Medicie Bum P Workshop: () hrthr harackrzs th spectrm of disase I WL (3
describes the risk factors of affected populatons; (¢) summarizes current practices regarding management of the
conditon; and () defines fuure research objectves.

Keywords

Burn pit, ED, polln, dust,par PM, Irag/Afghanistan War-Lung Inury.

g, A, Lng iy, WL consicie el remodang inpuls ey, 10%
Tung biopsy.qualty of

Adverse environmental exposures i the Middle Estregion  Subsequently, the Department of Veterans Afsrs

include: 1) buming rsh n open i “burn pis”gnited with  (VA) established the Arborne Hazards and Open Bum
JP-8 et ful 2) improvised explosive devices (IEDs) with  Pit (AH&OBP) registry to monitor health ffects due (0
it s o shock v v e st i s i eloymen. Ths e
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(Left) Lung from female C57BL/6 25 month old untreated control

ation, H&E stain). There is
flammation and loss of

(Right) Lung from 2-month-old female C5757BL/6 mouse 3 weeks
after 50 microliters or Camp Victory, Irag PM 100 mg
i

Results
» Histology
° Control (n=5) PM (n=3) PM&RUX (n=4)
110
Results

* Flexivent

¢ Deep Inflation Perturbation Estimate of
Physiologic Total Lung Capacity (TLC)

Estimate of Inspiratory Capacity | (ml)

Control 0.867+-0.181
PM 0.312+-0.083
PM+RUX 0.482+-0.010
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Number of

CD4+CD25+

T-regulatory
Cells

Control -
2 hr dust

1 week dust 4 '.{ .
LowRux -
High Rux -

112

Differential expression of gene CDK4 comparing
control vs. dust exposed mouse lungs. Reduction
in IL-15 gene expression with RuX/

113
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Summary & Conclusions

» Pro-fibrotic gene programs are
upregulated in lung with Camp Victory,
Iraq PM exposure.

e Septal thickening is seen in all PM-
exposed lungs.

e Reduced inspiratory capacity occurs with
PM-exposure.

114
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Summary & Conclusions

e RUX largely attenuates histologic changes
and improves inspiratory capacity,
supporting the concept Iraq PM is pro-
oxidant.

Supported by research grants from:

* The Sergeant Thomas Joseph Sullivan Foundation
* GE Corporate Match

o Alice L. Szema Family Trust

* Dameon Sherman

* Garnett McKeen Laboratory
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Work-Exacerbated Asthma
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DeGette And Bishop Announce “Helping Veterans Exposed To Toxic Chemicals” Act

Jun 27, 2013

among Iraq and Afghanistan
overseas. Original cosponsors of

125

#PBSNEWS.
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rs of Excellence Under New Bill

re joined by representatives from veteran
bipartisan legislation to address the health crisis
rds during their

The Helping Veterans Exposed
o Toxic Chemicals ACt
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(1) Which of the following is true of previous studies of
respiratory problems in soldiers returning from Iraq or
Afghanistan, as reviewed by Szema et al?

a) Soldiers returning from Irag/Afghanistan have higher

rates of new-onset asthma than stateside troops.

b) Even on asthma medications, lung function values are
similar to those of asthma patients in the general
population.

c) The findings of this clinical syndrome are consistent with
fixed airway obstruction due to lung injury.

d) All of the above are true.
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(1) Which of the following is true of previous studies of
respiratory problems in soldiers returning from Iraq or
Afghanistan, as reviewed by Szema et al?

a) Soldiers returning from Irag/Afghanistan have higher

rates of new-onset asthma than stateside troops.

b) Even on asthma medications, lung function values are
similar to those of asthma patients in the general
population.
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(2) In the study, the rate of smoking among
control soldiers who did not go to
Irag/Afghanistan was about 3 percent.
Approximately what percentage of the
Irag/Afghanistan veterans were smokers?

a) 16 percent

b) 11 percent

c) 7 percent

d) 3 percent (no significant difference)
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(3) About 2 percent of the soldiers posted
elsewhere had respiratory symptoms
leading to spirometry. About what
percentage of Irag/Afghanistan veterans
underwent spirometry?

a) 33 percent

b) 14.5 percent

c) 6 percent

d) 2 percent (no significant difference)
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elsewhere had respiratory symptoms
leading to spirometry. About what
percentage of Irag/Afghanistan veterans
underwent spirometry?

a) 33 percent

b) 14.5 percent

c) 6 percent

d) 2 percent (no significant difference)

(4) Which of the following is not true of the possible
etiologic mechanisms, as discussed by Szema et al?

a) Exposure to sand and toxic dust

b) Burning jet fuel and trash in 'burn pits'

c) Shock waves to the lung caused by improvised
explosive devices

d) The differences are probably fully explained by the
higher rate of smoking among soldiers deployed to
Irag/Afghanistan.
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(5) Which of the following is among the
prevention/control measures
recommended by Szema et al?

a) Installation of incinerators

b) Recycling plastic

c) Spirometry performed before and after
deployment

d) All of the above
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In memory of Mentor, Distinguished SUNY
Professor Sami I. Said, M.D.
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