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The U.S. Department of Defense (DOD) asked theatinstof Medicine to determine the
feasibility and design of an epidemiological stuklgt would indicate a link between
depleted uranium (DU) exposure in veterans andalither health outcomes. This was
part of the comprehensive study of health effe€i3l required by Section 716 of the
2007 John Warner National Defense Authorization Abe paper deals with elements
needed in high-quality epidemiologic studies, DOddathases and research efforts and
recommendations for future studies.

A well-designed epidemiologic study includes anasxpe assessment, an exposed
population and an unexposed populafiéAccurate exposure information is critical”.
The exposure information is then made part of apeotivé or retrospective study
where a health outcome such as lung cancer issesbasthe study populations through
statistical analysis. “Adequate sample size isocaliin conducting a well-designed
epidemiologic study:”

To get an idea of sample size that would be netateigood epidemiologic study, the
Committee developed sample size estimates for ¢tanger and a renal-function outcome
(serum creatinine concentration) for the kidneyndreancer is a relatively common
disease. However to obtain a statistically sigaificincreased risk of lung cancer
between DU-exposed military personnel and a nomseg control group, there would
have to be more than one million DU-exposed vetet&enal disease on the other hand
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3 A prospective study is one that follows subjeotsvard in time. A retrospective study
looks at past data or events.
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which is more common than lung cancer would reqgiuae 500 to preferably 9,000 DU-
exposed veterarfs.

Participants in the Millenium Cohort Study (a DOfDdy begun in 2001) were asked
about possible exposure to DU. 2,823 military pensb out of the 77,047 who had
enrolled in 2001, stated that they had been expmsBil in the past three yedrEhis
included soldiers from the 1991 Gulf War and Operatraqi Freedom.

The Millenium Cohort Study, a large prospective health study that looks rag{term
health, is not designed as a program that can oramititary personnel who have been
exposed to DU. A small number of the military pewsel in the program overall have
reported a DU exposufe.

The Depleted Uranium Follow Up Programfor Gulf War veterans and more recently
Operation Iragi Freedom veterans who have embeDdeshrapnel or have inhaled or
ingested DU has about 100 veterans in its progidmwgh surveillance studies have
usually contained 70 or fewer participahts.

Although the Committee found this program to bevéll-designed surveillance
program”, they stated that “it dos not constitumanprehensive epidemiologic study of
veterans exposed to DU in that the study populas@mall (so statistical power is low)
and includes only those who were determined to kewed | exposure™ Level |

exposure applies to soldiers inside a tank whenimpacted by a DU shell or shells or to
soldiers who go into a tank directly after the téuals been hit:

The DOD Birth and Infant Health Registry is a program for military service members
who are in a DOD health-care program. Infants allevired for a year. DU as an issue
has not been studied through this registry. Ratertf defects is 3-4 percent of births,
which is similar to that of the civilian populatioh
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® The majority of these studies have under 40 ppetits.
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1 Melissa McDiarmid and her team in the Depletedniirm Follow Up Program
(Baltimore Veterans Medical Center) did not incllelee! 1l exposure veterans. A level
Il exposure affects soldiers and civilians who hswent time in hours usually cleaning
up or working in DU-destroyed tanks and vehiclesvel |1l exposure occurs when a
soldier is downwind of a fire in which DU munitioase burning, or downwind of a
battle, or the soldier who enters a destroyed kaoking for souvenirs.
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Overall, the limitations of these databases andissuncluded “inadequate sample size
and statistical power, inadequate exposure assassme substantial potential for recall
bias and exposure misclassificatidn.”

The Committee determined that a prospective cdgoostp) epidemiologic study would
be the best study design. It would add militaryspanel with and without DU exposure
to an already existing database. However, limitetiof a prospective cohort study
include a small study population of DU-exposed tanili personnel, a long time-frame
and considerable expene.

The Committee also stated that the determinatioh@fmall increased risk for a given
health outcome (perhaps like leukemia or Hodgkmgditoma) of DU exposure in
military and veteran populations is not feasiblainepidemiologic study™

They concluded saying that the feasibility of doangood epidemiologic study will rest
largely on “the ability to define sufficient numisesf people exposed to DU,

The Committee’s recommendations for “Improving Fatipidemiologic Studies”
include:

1. Better testing for DU exposure including possilde of in vivo assay
techniques above and beyond urinary analysis for DU
2. The DOD “should consider assessing uranium conagons in lung,

kidney, and brain tissues from military personnkbwvere potentially
exposed to DU and died while on active duty”.

3. DOD should continue to link and integrate ava#atbhtabases.

4. DOD should investigate the “feasibility” of testisgldiers who were at
Camp Doha in Kuwait in 1991during a prolonged firat burned
guantities of DU ammunition; “this work could proe exposure
information on level Il expose and level Il exposuauring the Gulf
War” 18

5. There should be “ further study of the potentigirogluctive and
developmental toxicity of DU with animal models.*.”

There appear to be challenges of different sovisutds the structuring and
implementation of an epidemiologic study that wolindl an association between DU
exposure and a health outcome such as cancerarrrabative health outcomes.
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