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Middle East Dust: Why Is It important?

Contains Heavy Metals
Harbors Pathogens
High Percentage in Respirable Range
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Grain Size (um)
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Impaction

Interception

Nasal Cavity

Dﬂ Oral Cavity

Pharynx
Sweat i

L
(acidic pH, high urea, \ Stynx )
lacti id, etc. Trachea
actic acid, etc.) ‘ Aqueous fluid

(near neutral

Pri b hi
rimary bronchi pH, high PO2)

Secondary bron-
chi

Terminal bronchi-
oles

Alveolar duct, sac,
and alveoli

exposed via breaks in skin:

Interstial fluids, plasma \
(pH 7.4)

Sedimentation

I {f-’/;lveolar macrophage Lung fluid
) (acidic lysosomal fluids) (pH 7.4, high
PO2, low
Capillary—plasma proteins)
(pH 7.4, moderately high
PO2, high proteins)

Diffusion




= 0.001 mg/m?
= 0.137 mg/m?
‘ & = 2.469 mg/m?

- wr =9.114 mg/m3
= 2.051 mg/m?

(NIDBR Lab, Great Lakes, IL)

(Camp Virginia Clinic, Kuwait - indoors)
(Highest hourly average - 0800)

(Highest TSP reading)

(Highest daily maximum - 18 June @1300)

«NOTE: >9.999 mg/m? readings recorded during peak dust storms

= 1,314,906

= 12,290,917
= 107,261,167
= 588,633,693
= 127,643,273

= 36,515

= 507,824

= 6,884,417
= 44,571,347
= 5,244,651

(NIDBR Lab, Great Lakes, IL)

(Camp Virginia Clinic, Kuwait - indoors)

(Highest average hourly maximum @1300) (SD = 54,959,015)
(Highest daily maximum - 18 June @1300)

(Highest avg daily (0700-1900) max 13 June) (SD = 34,311,341)

* NOTE: >20,000,000 counts /ft® readings recorded during peak dust storms or >706,293,334 particles m3

(NIDBR Lab, Great Lakes, IL)

(Camp Virginia Clinic, Kuwait - indoors)

(Highest average hourly maximum @1300) (SD = 4,142,586)
(Highest daily maximum - 18 June @1300)

(Highest average daily maximum - 13 June) (SD = 3,632,501)
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Particle Dynamics

Widespread
Distribution

Hygroscopic
Respirable
Easily Airborne
Non-clumping
Bio-carrier

KU X1.000 13K m 22 KU ®1.000 1@k m ==L




Sample >120um >90um >63um >44um >20um
Mass 0.2627 0.2596 0.2488 0.2626 0.2441
Element % dry wt %odry wt %odry wt %odry wt %odry wt %odry wt
Sr  0.0697 0.0642 0.0995 0.1978 0.2436
Ba  0.0068 0.0072 0.0081 0.0192 0.0308
P 0.0160 0.0170 0.0234 0.0433
S 2.4413 2.4230 3.0444 3.6646
Mg 06844 0.8718 1.2672 1.5505
Acid Extractables Vv 0.0022 0.0026 0.0032 0.0041 0.0046
Na  0.1759 0.1963 0.1672 0.2056 0.2123
Tent1 Al 0.2969 0.3832 0.4948 0.6351 0.7164
Ca  9.0134 10.3057 11.7495 13.9148 15.3535
Zn  0.0053 0.0039 0.0042 0.0070 0.0112
Cu  0.0060 0.0050 0.0036 0.0054 0.0077
Ni  0.0089 0.0094 0.0169 0.0197 0.0305
\4 0.0009 0.0006 0.0006 0.0007 0.0009
K 0.0502 0.0653 0.0612 0.0942 0.1186
Mn  0.0174 0.0222 0.0268 0.0305 0.0331
Fe 0.3506 0.4844 0.6889 0.8419 0.9601
Cr  0.0027 0.0032 0.0039 0.0049 0.0052
Pb  0.0111 0.0038 0.0049 0.0056 0.0076

<20um
0.2504

0.0463

oMol 0.0649

3.0458

1.7234 BESAR

0.0049
0.2225
0.7521
16.7133
0.0206
0.0268
0.0564

0.0010
0.1422
0.0352
0.97/36
0.0052
0.0138




Ca
16.713%

CO3
19.900%
Sr

0.244% e

Residual

49.862%

EPA method is SW-846 6010 for ICP-AES and 6020 for
ICP-MS. EPA digestion method, 3050.




Chemical Analysis: Carbonates

06 carbonate
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Microbiological Study of Dust Particles




Microbial Isolation and Characterizations

Mycosel Agar Sabouraud Trypticase Soy | Thioglycolate
Dextrose Agar Broth Broth

~128 Culturettes
X 7 Media types

~896 Enrichments




Summary of Soil Isolates

Best ID thus Far Comment

Neisseria meningiditis meningitis

Staphylococcus aureus cystic fibrosis

Bacillus circulans gastro-enteritis

Pantoea agglomerans septic arthritis

Pseudomonas agrici

Ralstonia paucula opportunist-septicemia, peritonitis, abscesses
Staphylococcus pasteuri various infections
Arthrobacter crystallopoietes

Pseudomonas balearica cystic fibrosis
Paenibacillus thiaminolyticus bacteremia

Bacillus vedderi obligate alkaliphile
Bacillus subtilis

Pantoea agglomerans epiphyte
Pseudomonas pseudoalcaligenes

Cryptococcus albidus septicemia and meningitis
Bacillus clausii Oral bacteriotherapy
Kurthia gibsonii Diarrhea

Bacillus firmus alkaliphile; bread spoilage
Staphylococcus kloosii various infections
Bacillus mojavensis biosurfactant

Bacillus licheniformis food poisoning
Pseudomonas oryzihabitans Hickman catherter biofilm




Isolate

Number Location

Kuwait 2

Kuwait 2

Kuwait 2

Kuwait 2

Udari

Udari

Udari

Udari

Udari

Udari

Tallil AB

Tallil AB

Tallil AB

Culturette Hemolytic

Blue Beta

Black Beta
Blue Beta
Blue Beta
Orange Alpha

Blue

Alpha

Black Alpha/Beta

Orange Beta
Blue Beta/Alpha
Green Alpha
Orange Beta
Blue Beta

Green Beta

Genus and Species Identification

Submitted

Submitted

Submitted

Submitted

Pantoea agglomerans
Pseudomonas agrici
Paenibacillus thiaminolyticus
Submitted

Bacillus subtillis subtillis
Pantoea agglomerans
Bacillus mojavensis
Bacillus licheniformis

Flavimonas oryzihabitans

TLFAME

CLIN 40

Legionella vjordanis
Micrococcus luteus C
Micrococcus luteus C
Tatlockia micdadei*
Neisseria cinera
No data
No data
Bacillus subtilis
No data
Pantoea aggomerans
Bacillus subtilis
No data

No data

Match

Sentinel

Microbacterium luteolum
Arthrobacter luteolus
Arthrobacter luteolus
Arthrobacter oxydans
Providencia rettgeri

No data

No data

No data
Ralstonia paucula
No Match

No data

No data

Microbacterium-liquefaciens*
Arthrobacter-atrocyaneus
Arthrobacter-atrocyaneus
NO MATCH

Ewingella americana
Pseudomonas stutzeri
Paenibacillus thiaminolyticus
Bacillus subtilis

Bacillus subtilis

Pantoea agglomerans
Bacillus atrophaeus

Bacillus licheniformis

No data




Isolated from Kuwait and Iraq that have

Shown Antibiotic Resistance.

utres Description Location | Culturette| nnlys‘s Colony Morphol ogy MDI @ DE Similarity| Commrent
, Eivironnmental Index .
8 BSSI Babylon | Green No Dry Fungal type colonies; Bacillus circulans 0.61 MNIA
(VWhite spreader on TSA & Blood
12 =20=44 um Udairi Green No Cream colored mucaid cdornies on Blood and TSA; | Not growi ng when otherssent off NA INFA
16 =44=63 um Udairi Green No Srrall rmucoid colories an Blood; Stapthw lococcus wamen a8 A
Spreading mucoid on TSA;
2 =44=90 um Udairi Green dpha Srmall dry cream colored cdories Pantoea agglamerans 0.82 |GC subgroup
| Pantoea agglamerans 0711 | GC subgroup
24 =20 um Udairi Green No Shiny yellosshicream spreading colonies on TSA;
Purple spreader on Blood,
TAB Il Sand A Tallil Green No Large shiny mucad cdories Nat sert to MIDI MNA A
TABI Sand B Tallil Green heta Clear white caulificwer colory on TSA; Nat sert to MIDI NA MNIA
. Shiny clear runry colony on Blood .
Eh.reﬂl MDI @ MS Simil arity| Comrent MDI @ MS Similarity MIDI 500 bp IDNA sequnce analysis COII'II)GIlSI
. CLIN 40 Index Sentenial Index % Diff .
8 No matchiToo dilue A INFA No match
12 Vikrio alginolyticus 0.366 INIA Ralstania paucda 0127
Aerormonas hydrophilia] 0,366 NIA Erainia mall otivora 0.103
16 Pseudomonas stutzeri| 0.44 NFA Pseudomonas balearica 0.097
B0 Pantoe aggomerans | 0623 pCsubgroupy  Ralgtonia paucua 0.274 Pantoea agglamerans 0.85%| Plart/Homar
| Aeromoras hydrophilia]  0.366 INIA Buttiascella garize 0.175 Pahogen
24
Not Extracted NA NA
ot Extracted NA INIA Flzrimonas oryzihabitans 0.109%| Hickren Call
Pahogen




Fungal Isolates
~300 bp of D2 region of LSU rDNA




Microbiology Summary

MIDI @ DE imilarit MIDI @ MS imilarit MIDI @ MS similarit
Environmental Index CLIN 40 Index Sentenial Index
Database ID Database ID Database ID

MIDI 500 bp rDNA sequnce analysis
% Difference

9 Udairi Alpha hemoly Not sent to MIDI N/A Not Extracted N/A None

10 Udairi Alpha hemoly Ewingella americana 0.778 Neisseria cinera 0.204 Providencia rettgeri 0.023 Pantoea agglomerans 0.95% Species Pantoea agglomerans

11 Udairi Alpha hemoly Pseudomonas stutzeri Not Extracted Pseudomonas agrici 1.34% Genus Pseudomonas agrici

17 Udairi Beta/Alpha  Paenibacillus thiaminolyticus 0.534 Not Extracted Paenibacillus thiaminolyticus 2.97% Genus Paenibacillus thiaminolyticus

18 Udairi Beta hemolyti Bacillus subtilis 0.901 Bacillus subtilis 0.52 Bacillus vedderi Bacillus vedderi




Kuwait dust, Camp Buehring, size fraction 10 to 20um

Sterilization Problems!




Kuwait Dust, Sample #2 raw

1000x magnification. These images show

large particles coated with bacteria and
virus like particles. Each fluorescing particle
Is a bacterium (~1um in size), group of
bacteria or a virus-like particle




Sprinkle particles (> 20 um) onto agar

Zone of hemolysis

Low Nutrient PTYG Agar
R T« A

Poor colony separation and
fungi over grew plates after 48
hours.
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COMPARISONS

Light Microscopy Fluorescent Microscopy PLFAME Analysis







RISKS IN THE MIDDLE EAST
MARK B. LYLES

and Surgery, Washington, DC, USA

In the Middle East, dust and sand storms are a persistent problem and can deliver
significant amounts of micro-particulate exposure via inhalation into the mouth, nasal
pharynx, and lungs due to the fine size and abundance of these micro-particulates. The
chronic and acute health risks of this dust inhalation have not been well studied nor has
the dust been effectively characterized as 1o chemical composition, mineral content, or
microbial flora. Scientific experiments were therefore designed to study the Kuwaiti and
[raqi dust as to its physical, chemical, and biological characteristics and for its potential
to cause adverse health effects. First, dust samples from different locations were collected
and processed and exposure data collected. Imitial chemical and physical characterization
of each sample including particle size distribution and inorg ~ Army Times 12/13/2010

followed by characterization of biologic flora of the dust, i
viruses.

Dust can range in both composition and particle si
location. In the Middle East, dust and sand storms are a |
during the spring and summer months. Desert sand in the
mostly of quartz (SiO;) but the finer dust consists primarily

Washington

By

Forward Operating

( Tilg - Staff writer
Posted : Monday Jul 12, 2010 7:41:46 EDT

=
MEDICAL GEOLOGY: DUST EXPOSURE AND POTENTIAL HEALTH NavyTImes

Background

Research Program Integration and Mission Development, Burcau of Medicine

http://www.navytimes.com/news/2010/07/navy_toxic_dust_o71210w/

Study finds toxic metals in dust in
Afghanistan

Here’s another thing to worry about when you deploy: toxic dust.

A new Navy study suggests that dust from Afghanistan contains metals that may cause
respiratory problems and brain damage.

“Afghanistan sand produces neurotoxicity ... with potential adverse health effects to our
soldiers,” according to a briefing of the study presented at a medical conference in June in
Portland, Ore.

The Navy conducted the study in response to anecdotal concerns that the dust and dust
. storms common in the Middle East may be harmful. The dust samples were taken from
Base Salerno near Khost, which was selected because of its relative

isolation with no nearby industry that could skew results.

A close analysis of the Afghan dust found traces of manganese, a toxic chemical known to
cause Parkinson’s-like symptoms. Other metals found in the sand include silicon, iron,

magnesium, aluminum and chromium.

Iraq, Kuwait dust may carry dangerous elements

silicate corc and can be respired into the lungs due to th 3 reports raise the pOSSibilit}'
(Richards et al. 1993). The dust particles predominately ¢ that troops’ exposure could lead

to heart and lung ailments

quartz crystals (~25%). The size distribution of airborne par
to ~150+ um depending on wind velocity.

Inhabitants of deserts can develop Desert Lung
progressive fibrosis resulting from silica-containing dust de
Lung Syndrome generally develops after years of heavy
(Nouh, 1989). An acute desert-related lung disease «
Pnecumonitis was found to occur following inhalation of
droppings (Korenyi-Both et al. 1992). In a second paper
describe a novel condition triggered by exceptionally fine sz
Saudi Arabian peninsula (Korenyi-Both et al. 199
immunosuppression aggravated by opportunistic infectiol
ailments were brought on by exposure to the ubiquitous f
Persian Gulf Syndrome (Korenyi-Both et al. 1997).

L L

Roscarchers studying dust in
Iraq and Kuwnit say tiny particlos
of potantially hazardous matorial
oculd bo causing a host of prob.
lems in humans, from respiratory
ailments 0 hoart discase to noure-
logical conditions.

After taking samplos, scintists
found fung, bacteria and haavy
metals — including uranium —
that could all cause long-term
health offocts.

“You can soo the dust,” said Dale
Criffin, an environmental public
haalth microbiologist with the
U.S. Ceologic Survey. "It's what
wo can't soo that will £

Throo recent r:porfld{zl the
problems, and Griffin said there
are more

o come.
Navy Capt. Mark Lyles, who

chairs the medical scionces and
biotechnology de t at the
Centar for Naval Warfare Studics,
part of tho Naval War Collage, m-
authored with Criffin a roport
that thoy presentod last year at
the International Seminars on
Planctary Emergoncics in Italy.
The pungur summanzed their
5 sand mamples takon in
2004 in Iraq and Kuwait, which
revoaled a sl biodivarsty
of bactarial, fungi and viruses of
which 2% percont are known
nas,

Just as troubling, atmrdn:? to
the paper, was the presence of 37
elements — including 15 bicactive
maotals known to cause serious,
long-term health cffects in
humans, including uranium.

Somae of the toxins may occur
naturally in the sofl in the Middle

East, and some may come from
refirerios or factorias in industrial
arcas, Griffin said. Ho also said the
toxins could have boan expased or
loosened as U.S. Humwees and
tanks churmned up the hardened
domort top layer that has hold dust
diown for centurios

In a separate study, Griffin
rescarched dust in Kuwait and
around the world, and roviewed
other studias, and found that hac-
teria can bo carriod by the wind
He said that finding contradicts
military rescarchers during the
1991 Porsian Gulf War era who
did no microbiological research
bocauso they incorroctly conduded
tho rogion was too het for any-
thing to live in tho dasert sand.

A recant Military Timas analysis
of military health data from 2001
to 2008 showed the rate of raspira.
tory issucs among activo-duty
troops roso by 32 percent; cardio-
vascular disoaso rose 30 percent;

and bérth
were up 47 percont; and neurclog-
ical conditions, such as multiple
aclorosis and Parkinson’s

Ty

1

Sy i s e

The National Rescarch Coundil
of the National Acadomics
raloased a repart this year that
said the Defonse Department’s
Enhanced Particulate Matter Sur-
weillance Program neods to be
rowarked, and that the military
lackod sufficient data to properly
study the health effocts of particu-
Late matter @ X

That rcpnnmm the wake of
two other military studios — one

matter and a broad array of respi-
ratory and cardiovascular effocts
in the gunaral population and in
suscoptible peopla.”

The tiniest particles — up to
1,000 of which can sit on the head
of a pin — embod docply in the
lungs along with whatever mat-
ter they carry. Griffin said ho
worries that the combination of

 f metal found in
Iraq and Afghanistan can furthor
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Application of a Broad-Range Resequencing Array for Detection of

Pathogens in Desert Dust Samples from Kuwait and Iraq’

Tomasz A. Leski,'* Anthony P. Malanoski,' Michael J. Gregory,’t
Baochuan Lin,"' and David A. Stenger’

Center for Bio/Molecular Science & Engineering, Code 6900," and Chemistry Division, Code 6100,
Naval Research Laboratory, Washington, DC 20375

Received 5 January 2011/Accepted 26 April 2011

A significant percentage of the human population is exposed to high levels of naturally occurring airborne
dusts. Although the link between airborne particulate inhalation and a variety of respiratory diseases has long
been established, little is known about the pathogenic role of the microbial component of the dust. In this study,
we applied highly multiplexed PCR and a high-density resequencing microarray (RPM-TEI version 1.0) to
screen samples of fine topsoil particles and airborne dust collected in 19 locations in Iraq and Kuwait for the
presence of a broad range of human pathogens. The results indicated the presence of potential human
pathogens, including Mycobacterium, Brucella, Coxiella burnetii, Clostridium perfringens, and Bacillus. The pres-
ence of Coxiella burnetii, a highly infectious potential biowarfare agent, was confirmed and detected in addi-
tional samples by use of a more sensitive technique (real-time PCR), indicating a high prevalence of this
organism in the analyzed samples. The detection of potentially viable pathogens in breathable dusts from arid
regions of Iraq and Kuwait underscores the importance of further study of these environments.

Debate Swirls Around Research Showing Lung Problems for Returned Troops
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By Kelly Kennedy
USA TODAY

Kuwvait have inhaled microscopic dust
particies laden with toxic metals, bac-
teria and fungi — a toxic stews that
may explain everything from the un-

diagnosed Gulf War Syn-
COVER drome symptoms linger-
STORY ing from the 1991 war

the current wars, scientists say.
“From my research and that of oth-
ers, | really think this

smoking gun,” says Navy Capt. Mark
Lyles, chair of medical sciences and
biotechnology at the Center for Naval
Warfare at the Naval War Col-
lege in Newport, RL *It fits everything
== Sympeoms, timing, ¢
Lyles and other researchers found
that dust particles — up to 1,000 of
which can sit on the head of a pin —
gathered in Iraq and Kuwait contain
37 metals, including aluminum, lead,

US. troops in Iraq, Afghanistan and |

Py Mastre Pars, U3t TOOAY

Lyles: “This may be
the smoking gun™

4 Tt Fuasa, AFTGetip b

Tiny foe: Marines in Afghanistan are engulfed in dust researchers say could contain harmful particl

Could dust be the cause
of war vets’ ailments?

Navy researcher links toxins in
particles to a range of illnesses

4 34% increase i the rate of cardi
vascular disease, according to a !
TODAY analysis of military morbidi
records from 2001 to 2010,

Those increases have researche

Please see COVER STORY next page




)efense Department

atinued from 1A

fing possble Causes,
Jespite the research by Lybes and others, and
. documented spikes in respicatory illnesses,
fense Department officials contend there are
hiealth fees assockated with the dust.
The (Defense Department) has examined the
concerns raised by the studies ac-
JVER  comglished by Capt. Lybes,” says Cragg
[ORY Pastevaite, who beads up the Seae-
tary of Defense’s Force Readiness and
Health Assurance Office. He said the
litary found the dust is “not oticeably dilferent
samples collected in the Sahara Desert and
cert regions in the US. and China”
Lyles imitially amalyzed dust samples from lrag
d Kuwait in 2003 to help determine a way to
op the grit fram readering medical equipment
ehess,
“When | saw the data, | said, \Oh my Cod. This
't be right,” * Lykes says.
Hamy Fannin, a chemistry professor at Murray
ate Uniiversity, analyzed the dust for Lyles in late

04,

“It was a fitthe it unuseal,” be says, citing high
veks of cheomitm, nicke] and other metals

“You wersidn Y see metal like that in the US" he
s, adding he was oSt concerned about the
1y size of the particks, “Any time you have

spirable particies, in's bad ™

scentists know fine partiodate matter — that
naer than 10 micrometers, o sbout one-fouth
e size of a single grain of table salt — can case
ng and respiratory problems,

Catherine Cahill, assockste professor at the Goo-
hysical Institute 2t the University of Alaska, be-
0 collecting airborne dust for the military with
we Armory Research Lab in Baghdad in 2008,

“Tve done sampling, since 1985, and I've never
en arvything that bad — not even in China,” she
1ys, referming to Chlna's extreme levels of pollu-
an. The everyday fiee particulate matter levels in
aq were about three times greates than what the
PA says |s healthy within a 24-hour period, she
ays — and those leveks shoedd not be excended
wee than once per year, "We're blowing that
andard oot of the water.”

she called the abundance of alusinm and bead
e found “our worst-case soenarics.” Calilll says
er research mbrors the wark done by Lyles

“Most things are high is the bottom line,” she
ays. 1 would expect chroai coughe, asthi
espiratory disease in the short term; and (chronic
betructive pulmonary disease), hoart peobbenm
nd hypestension long-term. Mark's theary,
ne, makes perfoct sense”

Lykes’ teaen found almast 150 kinds of bacteria
54 of which may cause diseases such as menin
stis, cystic fibeosts, septic athntis, gastroentert
is, staph infiections, diarhea and food

What Lyles’ research team found
m.mmunm| s
Inchude miksey ts Dol been deposited by lons-
e ket F-md water, wied and molutien Ny
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befense Department: Not so fast

The Defenee Department says it hasn't oy
iy ilnesses among servicemembers to bactert
i the soll,

*All soil, no matter wheve it s found, has germ
present, 5o this finding is not unusual® Pastle
waite says. “We have dosety examined our med
cal surveillace data for those personnd wh
have dephoyed - some multiple times — and w
maye not been able to identify any lncreass
discase that coubd be amociated with the germ
chat were identified in the soll*

But Lykes Jound others who saw anomalies.

Beb Miller, a pulmonologist at Vanderbilt Un/
wersity Medical Center, worked with 101st Ad
borne soldiers at Foet Campbell, Ky, after the
camplained of being short of breath and unable |
rum i fast a5 they had before they d

Many had been expesed to 3 sulfue fire |
Mosul, Irag, They o had beea exposed to busi
pits — the military desposes of trash at bases |
lrae and Alghanistan by buming as mech as 24
tans of It a day in open pits. ARl of them can
throragh chest X-rays and CT scans with clean b
of health, The solders volustoered for a prog
dure to obtain lung cell samples, and when Mill
cxamined the biapsies, 50 of 54 showed coestri
tive bronchiolitis — a rare lng discase that dos
the takest alrways.

Thaorse biopsies also turned up dust.
“ A polarizing lens shows sparkding, — that's [l

asl of
cslhm!u:mﬂﬁrmhj‘l\w.
aconing to e Centers s b Contred and
Prevenition
» Vamsadham (49 ppm) can caoe g sd ey

» Zind | 2006 ppon) can o atenida Jd penvos-
wystemAscrders,

Soosrces: Maxk Lybes, Maval Wiar Colegy Finviron
el et tion Ageecy: Ocowpationa) Safecy and
Fheabih Adnirdsts ity

dust,” Miller says. "It is a concern.”

Hee phans to analyze that duest, a5 well 352 beown
pigment mined with k

“{Lyles) has pretty coevimcing evidence that the
dust s a carrier of towms,” Maller says. "Bt we
eed mone information before we can make sy
owveping geoeralizations.”

Veterans AMlars researcher Anthomy Szema
found that about 7% of veterans who had de
piayed to Traq from 2004 to 2007 bad asthena,
comgared with abowt £2 who did not deploy.
Then he beard about the buom pits, as well as Lyles
theoties

*Lyfes gave a becture in Demer,” S2ema says.
“Everyone’s jaw was Lalling oa the floor,”

The range of respiratory disease he saw didnl
appeas to be caused by ane problem. And it seens
10 be petting weese: About 1 1% of soldiers recum-
g, from leag hawe respiratory problems, be says.

Ronnie Horeet, dssirman
Pablic | lealth Sciences at the University of Gnoe-

Victim of a rare fiu: Richard Stumibo, 63, was airfifted out of Irag in 2000 after he came down with a
severe case of bronchial peeumania. Doctors believe it was. caused by durst be was exposed ta in lrag.

nati, saw clusters of servicemembers with ALS
o Lou Geheigs disease — alter the 1991 war in
Irag

ALS afflects about 1 10 2 people per 100000
usually moen older than 55, Half the Desert Storm
weterae disgrossd with ALS were yoseet tan
25, 2 9EX weere younger than 55,

*We know that alumissam has bren axsociated
with ALS, a5 well as lead” Hormer says. “We were
definitely interested bn [yles’ wark™

And early beavy-metal polsoni
albso look the same as post-traum
order (PTSD), he says. “W's all sp
says. “Bul it's very miriguing o5
there are such high levels of PTSD.®

Former Aoy spocialist Jerenny
wocked a3 a mechanic o Baghdad
e wias still in theater, his hands be
il weese nerwous. Now the shakin
his anms, into his legs and sometim
He takes medication to prevend thy
intetferimg with his datly hife. His
b o tingly, his bock beets and
feed wenk

&t all falls under ‘neurclogical s
wms," bul nobody knows what

doubts laimswabout toxic dust

study. Rescarchers theorized that the bacteda
entered troope’ bangs twrough the dust or through
bacteria picked up from the grovsd from Wwhacco
in foreign cgarettes.

In 2003, Richard Stumbo wocked & a civillan
contractor for the Department of the Army when
he became sick with a flu o bad he had to be
airfifted out of Irag.

My doctor said he thoughtt it was some kind of
bacteria in Use dust that | picked u umbo says
*My bass called me after | pot bome and told me a
couple of the guys had died "

& took Stumbo two months to recove.

Geoff Plumiee, a research geocheomist with the
LS. Gealogical Survey, sifted theough dust sam-
ples in the aftermath of the World Trade Conter
attacks im 2001 to determime what in that partic-
ulate mutter might affect first responders, His
wark kod to legrdation meont to take care of

with respiratory problems and cancers
who had breathed in the dust

Ater loolang at Lyles” work, a5 well as military-
sponsored and EPA research, Plumlee sasd be
wants to e moce.

*It's a very complex peobles,” he says. 1 think
all af the dlerent studies are pointing to 2 need
for 3 wery detatled look.”

Richard Mochan, chief of rheumatology at Na-
tonal h Health in Denver, assisted the
Arny's Pubiic Health Comenand with a particulate
matter study.

Mational jowish had roccived several cases dm
lar to those of Miller's & Vanderbilt, and Mechan
Dbegan to think it might be moce than simgly the
bum pits. “We waoted to know why we were
seving these rare injordes that Bob Mller was

PP,
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Say data of health effects to troops
in war zones don't support claims

Scientists: Pentagon misleads on dust-risk study

the Depaitment of

“Fverything new that comnes ot
depleted uranium - | think, ‘Mayb
pwiman also has troubles beed
deployod and must use an nhaler,
Capt. JA. “Cappy” Susrette, spal
Navy Fuxeau of Medicine and Sun
researchers investigated to see 'wl
n e and Alghanistan is tesic. T
recard of troops complaining of co
ties uncebited to traumatic beain i
Herwewer, he says the Maval H
liboratory foemnd that trao? met
showed levels of toxicity.
“Theve is no definitive basis to
harmful to people or animals,” be !
Howsver, one Ny stdy it
tethcity of sand from Afghanistai
affects cell deathy, b says. A sexol
whether Afghanistan dust contr
trauma pathology i animals
MNavy Peaty Officer 2nd Class R
40, of West Fargn, N.D, deploye
Irag, in 2006, and guanded the pi
Iraq, in 2008, He began Joskg wel
respiratory peoblenns and migrain
with short-term memocy loss bt
in an incident that would lave ¢
beaim injury, [n June 2010, he had
My doctars veewe surpeised
heaithy, active adule” he says. T
from ey unit went through the 53
Dule Geill, an crmisunment)
microblakegist with the US. Go
Aso found metats and bactera n|
“We know that certaim metal
sarys. “1 belleve theve is a risk then

W's a very complex problem®
Early in the 2003 lraq War,a 6

philic poeumonia — infected 18
servicemembers I Irag, accondi

By Kelly Kennedy
USATODAY

WASHINGTON — The Penta-
goa is fabely clumang its re-
search shows that airbome dust
in lraq and Alghanistan poses no
heakth rsk o US moops, Ky
three scientists whose review of
that research found = nddied
with mistaices.

Military officials then Lalsely
saxd the review of ther research
backed their conclusion that the
dust in the two war zones s no
different from that in Calfornia,
scentists Philip Hopie, Mark
Utedl and Anthony Wexder say

The scientists, who issued
their report kist year for the Na-
nonal Research Councl (NRC) of
the National Academy of Sci-
ences, were part of 2 team that
reviewed a 2008 study at the
request of the Pentagon

The carlier report, whikh was
Conducad oo the millmary by
the Nevada-based Desert Re
search Institute, made a senes of
nearrect conclusions and used
faulty research methods, the

2010 study showed

it is smply not true that re-
search supports the Pentagon’s
claim that Middle Eastern dust is
similar to that in the United
States or that & poses no heaith
risks, says Hopwe, a Clarkson
Unnversty soentist who <on-
ducted the National Research
Council study

“It’s 2 bit disappointing when
they know that. realistically, the

ta does not support that con-
clusion,” be says

Both studies were conducted
to better understand risks as the
aumber of US woops who
served in Iraq and Afghansstan
and developed miysterious and
severe respiratory  conditions
skyrocketed after their service
Since the start of the wars in
2003 and 2001, newrclogical
disorders per 10,000 active-duty
servicemembers have rsen by
251%, while respiratory issues
jumped by 47% accordng to 2
USA TODAY analysis of mulitary
mocbidity records from 2001 to
2010,

In a senes of interviews and

WASHINGTON

S5A

) AT P, AP

Thick cover: Marines deal with dust kicked up by a Black Hawk helicopter in May as they rush a col-
league wounded from an impeovised explotive device in Afghanistan’s volatile Helmand province.

wiitten memds . recent
months, Pentagon health offi-
cials have claimed that the 2008
study found nothing wrong
with the dust from the Middle
East *It is not noticeably differ-
ent from samples collected in
the Sahara Desert and desert re-
gons in the US and China*
Craig Postiewaite, head of the
Pentagon Force Protecnion and
Readiness Office, toid USA TO-
DAY for a May story.

That USA TODAY report, Pos-
tiewaite and other Pentagon of-

ficials later sad “attempts to
form 2 tause and eflect rel-
tionship® but there IS “no evi-
dence on which to base such a
relationship ™

In a biog on the Defense De-
partment’s website, Navy Capt
Patrick Laraby cited the NRC
study disectly. "After an exhaus-
tve review, the NRC was unable
) iderafy any health nisks andd
indhicated that they would need
marte dia to determine wheth-
er there were any rishks.” Laraby
Wrote.

Ukell, a professar at the Uni-
versity of Rochester School of
Mediine who headed the Na-
tonal Research Council study,
wys it's incorrect for the Penta-
gon to caim the council’s re-
search found “no adverse bealth
effects”

Instead. he says. the 2010
study found there could be neg-
ative heath effects from the
dust and that the 2008 research
was 5o flawed “that they
wouldn't be able to determane
that with their study "

Utell. Hopke and Wexder, of
the Unmversty of California-Da-
v, say their study found that
the military’s research in the
2008 report was flawed from
the beginning. and the council
made no statement that the dust
is safe or smilar to that back
home

in fact, they say the Army's
research was 0 “ill-lounded™
that it couldn’t be used to deger-
mine amything other than that
the fine particulate matter levels
in the Middie East far exceeded
recommended World Health
Organization levels.

Postiewaite did not respond
directly to questions about how
he and others represented the
wo studies. Instead, he sald the
councll praises the milkany's
*ability to carry out such a large-
scale CXPOSUre-Monstonng
study in the midst of a military
operation.”

Johann Engelbrecht, the Des-
ert Research Instirute scientist
who led the 2008 study, calls the
council repoet “probably a far
judgment” and says he plans to
s s recommendanons foe his
UPCOMINg report
DRI, Engelbrecht siys, is in-
dependent and was not pres-
sured by the military
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Just breathing in Iraq can be hazardous
Poor air quality an added danger to troops

HEALTH INDUSTRY | MAY 17, 2011

Troops in Mideast Face Breathing Ills

., Rachel Ehrenberg Burn Pits a Possible Factor as Data Show Higher Rate of Respiratory Woes Among Veterans of Afghanistan, Irac

April 23rd, 2011; Vol.179 £9 (p. 15) By SHIRLEY S. WANG

. : Veterans who served in Iraq and Afghanistan have a higher rate of debilitating respiratory illness than those
The dirt behind the dust deployed elsewhere, according to a new study that bolsters concerns among some medical professionals and
Published Date: Ju |y 10. 2009 members of Congress about the potential harm to troops from toxic chemicals and dust in the Middle East.

By Shaheen Al-Haddad,
Staff writer, Kuwait Times

The findings, which will be presented Wednesday at the
International Conference of the American Thoracic Society in
Denver, place renewed urgency on getting at the root of why some
young, previously healthy soldiers have been returning from the
Vnddle East complammg of symptoms mcludmg shortness of

ENLARGE
@

Dust storms like this one in Baghdad can expose troops to unsafe
levels of dust and other particles, air-quality monitoring indicates.
Kowvin (Roichart

NavyTimes T

. . 3 - gering coughs, shortness of breath, d
ttp://www.navytimes.com/news/2010/07/navy_toxic_dust_o71210w/ w . Mo kel ey e
rved in the Middie East have higher rat

Study finds toxic metals in dust in =eeyrees cmaeo e
Afghanistan

Not Even Breathmg Is Safe in Iraq
By

Rachel Ehrenl Science News ) March 31, 2011 | 3:52 pm | Categories: Health

y Andrew Tilghman - Staff writer
osted : Monday Jul 12, 2010 7:41:46 EDT

lere’s another thing to worry about when vou deploy: toxic dust.

.new Navy study suggests that dust from Afghanistan contains metals that may cause
aspiratory problems and brain damage.

sand produces neurotoxicity ... with potential adverse health effects to our
old1ers, according to a briefing of the study presented at a medical conference in June in P —

ortland, Ore. U.S. soidier from observes an Afghan

he Navy conducted the study in response to anecdotal concerns that the dust and dust o o, 2% Used s 3 garbage dump 2t

s : bloghay Camp in Zari district of Kanda
torms common in the Middle East may be harmful. The dust samples were taken from  oyince. fﬂﬁ;‘ﬁm“ 3 uhs if enemy fire ,%ﬁ?}“‘* WW‘WUIS soldiers

orward Operating Base Salerno near Khost, which was selected because of its relative researchers reported March 30 at the spring meeting of the American Chemical Society. Exposure to

olati i i v f the llected in the £ because lead to chronic
olation with no nearby industry that could skew results. particles o smemi? in the study is of special concern, it can lead to
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Constrictive Bronchiolitis in Soldiers

- ~ ABSTRACT
Returnmg from Iraq and Afghanlsmn S.l'?i{t‘ June 4, 2004, asthma diagnm_scd R?ld. symptomatic after the age of 12 years has been an exclgsion criterion for mdrtm-y
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T Original Contribution
BACKGROUND Newly Reported Respiratory Symptoms and Conditions Among Military Personnel

In this descriptive case series, 80 soldiers from Fort Campbe!l, Kentucky, with in- Deployed to Iraq and AfghaniStan: A PI'OSPeCﬁVE Populaﬂon-based Study
halational exposures during service in Iraq and Afghanistan were evaluated for

dyspnea on exertion that prevented them from meeting the U.S. Army’s standards

for physical fitess.

METHODS Besa Smith*, Charlene A. Wong, Tyler C. Smith, Edward J. Boyko, Gary D. Gackstetter, and

The :w!diers ur.nder_wem extensive evalua.tion of fheir med':c.al and exposure history, Margaret A. K. Ryan for the Millennium Cohort Study Team

physical examination, pulmonary-function testing, and high-resolution computed

tomography (CT). A total of 49 so!diers underwent thoracoscopic !ung biopsy after ~ * Comespondence to Dr. Besa Smith, Department of Defense Center for Deployment Health Research, Naval Health Research
noninvasive evaluation did not provide an explanation for their symptoms. Dataon ~ Center, 140 Sylvester Road, San Diego, CA 92106-3521 (e-mail: besa.smith @ med navy. mil).

cardiopu! monary-exercise and pulmonary-function testing were compared with data

obtained from historica! military control subjects. Initially submitted November 26, 2008, acceptod for publication August 12, 2009.

RESULTS

Among the soldiers who were referred for evaluation, a history of inhalationa! Concems about respiratbory conditions have surfaced among persons deployed to Iraq and Afghanistan. Data on
exposure to a 2003 sulfur-mine fire in Irag was common but not universa!. Of the 46,077 Millennium Cohort Study participants who completed baseline (July 2001-June 2003) and follow-up (June
49 soldiers who underwent 'ung biopsy, al! biopsy samples were abnorma!, with 2004~-February 2006) questionnaires were used to investigate 1) respiratory symptoms (persistent or recurning
3§ soldiers having changes that were diagnostic of constrictive bronchiolitis. In the cough or shoriness of breath), 2) chronic bronchitis or emphysema, and 3) asthma. Deployers had a higher rate of
remaining 11 soldiers, diagnoses other than constrictive bronchiolitis that could newly reporied respiratory symptoms than nondeployers (14% vs. 10%), while similar rates of chronic bronchitis or
explain the presenting dyspnea were established. A!l soldiers with constrictive bron- emphysema (1% vs. 1%) and asthma (1% vs. 1%) were observed. Deployment was associated with respiratory

symptoms in both Army (adjusted odds ratio = 1.73, 95% confidence interval: 1.57, 1.91) and Marine Corps
(adjusted odds ratio = 1.49, 95% confidence interval: 1.06, 2.08) personnel, independently of smoking status.
Deployment length was linearly associated with increased symptom reporting in Army personnel (P < 0.0001).
Among deployers, elevated odds of symptoms were associated with land-based deployment as compared with
sea-based deployment. Although respiratory sympioms were associated with deployment, inconsistency in risk
with cumulative exposure time suggests that specific exposures rather than deployment in general are determi-
nants of postdeployment respiratory illness. Significant associations seen with land-based deployment also imply

chiolitis had normal results on chest radiography, but about one quarter were found
to have mosaic air trapping or centrilobu!ar nodules on chest CT. The results of
pu!monary-function and cardiopulmonary-exercise testing were genera'ly within
normal population limits but were inferior to those of the military contro! subjects.

CONCLUSIONS

In 49 previously healthy soldiers with unexplained exertional dyspnea and dimin- that exposures related to ground combat may be important.
ished exercise tolerance after deployment, an analysis of biopsy samples showed
diffuse constrictive bronchiolitis, which was possibly associated with inhalationa! longitudinal studies; lung diseases, military personnel; signs and symptoms, respiratory

exposure, in 38 soldiers.
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Epidemiology of Multiple Sclerosis in Kuwait:
New Trends in Incidence and Prevalence

A.F. Alshubaili K. Alramzy Y.M. Ayyad Y. Gerish

Department of Neurology, Ibn Sina Hospital, Safat, Kuwalt
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Abstract

The epidemiology of multiple sclerosis (MS) is undergo-
ing dramatic changes; MS is occurring with increased
frequency in many parts of the world. In this retrospec-
tive study, we examined the changes in incidence and
prevalence of MS in Kuwait in the period between 1993
and 2000. We analyzed the records of patients with clin-
ically defined and laboratory supported MS. The total
incidence rate increased from 1.05/100,000 population in
1993 to 2.62/100,000 in 2000. The increased incidence of
MS was most pronounced among Kuwaiti women (from

X in o 7. X in L

prevalence rate increased from 6.68/100,000 in 1993 to
14.77100,000 in 2000. It was much higher for Kuwaitis
(31.15/100,000), as compared to non-Kuwaitis (5.55/
100,000), in a complete reversal of the pattern observed
before 1990. The prevalence was also higher among Ku-
waiti women (35.54/100,000), as compared with Kuwaiti
men (26.65/100,000). In conclusion, the incidence and
prevalence of MS in Kuwait has increased between the
early and late 1990s with no signs of leveling off. In a
geographic area that was previously associated with low
prevalence, local environmental factors may be respon-
sible for these dramatic changes.

- Copyright © 2005 5. Karger AG, Basal

Introduction

Multiple sclerosis (MS) aff
worldwide and it is particularly
sians of northern European des
other races and ethnic populatic
susceptible to MS. For example,
in black Africans and it is gener:
The prevalence of MS increases
distance from the equator, excl
Although these geographic diffe
of MS arc usually interpreted as t
tal factors, the prevalence gradii
related to genctic susceptibility

Prior to the first Gulf War in

ion groups in Kuwail were
A significantly higher prevalenc
Palestinians (23.8/ 100,000 popu
(9.5100,000) [2]. The make-u
changed dramatically since the
spect to relative proportion of no
litical reasons, the Palestinians
major expatriate group in Kuwait
by a less homogencous populat
cthnic minority from the Indiar
Arab countries, such as Egypt a
War, a marked increase in MS v
among Kuwaitis. In this study,
trend, to determine whether ther
the incidence and prevalence of
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Climate Models Miss Effects of Wind-Shattered
Dust

By Lisa Grossman &4 December 30, 2010 | 2:01 pm | Categories: Physics
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Clumps of dust in the desert shatter like glass on a kitchen floor. This similarity may mean the
atmosphere carries more large dust particles than climate models assume.

Dust and other airborne particles” effect in the atmosphere is “one of the most important problems we
need to solve in order to provide better predictions of climate,” said climate scientist Jasper Kok of
the National Center for Atmospheric Research in Boulder, Colorado. Other researchers suspect
current models also neglect a large fraction of the climate-warming dust that clogs the skies after dust
storms.
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The Effects of Microbial Materials Adhered to Asian Sand Dust on Allergic Lung Inflammation
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