
THE ASSISTANT SECRETARY OF DEFE:NSE 

WASHINGTON, D C 20301-1200 

Health AFFAIRS SEP 20 2004 

The Honorable Saxby Chambliss 
Chairman, Subcommittee on Personnel 
Committee on Armed Services 
Umted States Senate 
Washmgton, DC 20510-6050 

Dear Mr Chairman: 

Senate Report 108-46, whzch accompanies the Nat10nal Defense Authonzat10n 
Act for Fiscal Year 2004, requests that the Secretary of Defense submit a report detatlmg 
plans for the role of the Armed Forces Radiob1ology Research Institute (AFRRI) m 
respondmg to a terronst nuclear mc1dent 

The Senate Report 1denttf1ed five specific issues to be addressed m the response, 
mcludmg analyses of 1) the adequacy of the AFRRI' s staff, 1esources and faciht1es m 
respondmg to mc1dents mvolvmg nuclear or radiological attacks; 2) the organizational 
relat1onsh1ps lmkmg AFRRI expertise to DOD homeland defense activities 3) the DOD 
and AFRRI research and development goals for 1mprovmg national response capab1ht1es, 
4) the impact of zero funding authonzat1on m the 2003 fiscal year budget, and 5) the 
lessons learned from the U.S Army Medical Research Institute of Infectious Diseases 
response durmg the terrorist anthrax attack of 2001 as It relates to the AFRRI' s m1ss10n 

I am pleased to forward the enclosed report fulfilling this reqmrement Thank you 
for your conunued support of the M1htary Health System 

Sincerely, 

WilliamWmkenwerder, Jr , MD 

cc: 

Senator Ben Nelson 


Enclosure· 

As stated 




THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, D C 20301-1200 

HEALTH AFFAIRS 

SEP 20 2004 
The Honorable John McHugh 
Chairman, Subcommittee on Total Force 
Committee on Armed Services 
U S. House of Representauves 
Washington, DC 20515-6035 

Dear Mr. Chairman: 

Senate Report I 08-46, which accompanies the National Defense Autho11zat1on 
Act for Fiscal Year 2004, requests that the Secretary of Defense submit a 1eport detailing 
plans for the role of the Armed Forces Radiobiology Research Instltute (AFRRI) in 
responding to a terrorist nuclear mc1dent. 

The Senate Report 1dent1fied five specific issues to be addressed m the response, 
mcluding analyses of 1) the adequacy of the AFRRI's staff, resources and facilities m 
respondmg to mc1dents mvolvmg nuclear or radiological attacks, 2) the orgamzat10nal 
relationships ltnking AFRRI expertise to DOD homeland defense act1v1ttes. 3) the DOD 
and AFRRI research and development goals for 1mprovmg nat10nal response capabilities, 
4) the impact of zero fundmg authorization m the 2003 fiscal year budget; and 5) the 
lessons learned from the US A1my Medical Research Institute of Infectious Diseases 
response durmg the terronst anthrax attack of 2001 as it relates to the AFRRI's mission 

I am pleased to forward the enclosed report fulfilling this reqmrement Thank you 
for your continued support of the Military Health System 

Smcerely, 

W1lltam Wmkenwerder, Jr , MD 

cc 

Representative Vic Snyder 


Enclosme: 

As stated 




THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, D C 20301-1200 

HEALTH AFFAIRS 

SEP 2 0 2004 
The Honorable Jerry Lewis 
Chairman, Subcommittee on Defense 
Committee on Appropriations 
U.S. House of Rep1esentat1ves 

Washmgton, DC 205 I 5-60 I 8 


Dear Mr Chairman: 

Senate Report 108-46, which accompanies the National Defense Autho11zahon 
Act for Fiscal Year 2004, requests that the Secretary of Defense submit a report detadmg 
plans for the role of the Armed Forces Rad1ob10Iogy Research Institute (AFRRI) m 
respondmg to a terronst nuclear mc1dent. 

The Senate Repm t 1denllf1ed five specific issues to be addressed m the response, 
mcludmg analyses of 1) the adequacy of the AFRRI's staff, resources and fac1ht1es m 
responding to incidents mvolvmg nuclear or rad10logical attacks, 2) the organizational 
relat1onsh1ps lmkmg AFRRI expertise to DOD homeland defense activities. 3) the DOD 
and AFRRI research and development goals for 1mprovmg national response capab1ht1es; 
4) the impact of zero fundmg authonzat10n m the 2003 fiscal year budget; and 5) the 
lessons learned from the U S Army Medical Research Institute of Infectious Diseases 
1esponse durmg the terrorist anthrax attack of 2001 as 1t relates to the AFRRI's m1ss10n 

I am pleased to forward the enclosed report fulfilhng this reqmrement. Thank you 
for your contmued support of the M1htary Health System 

Sincerely, 

Wilham Wmkenwerder, J1 ., MD 

cc: 

Representatt ve John P Murtha 


Enclosure. 

As stated 




THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, D C 20301-t 200 

HEALTH AFFAIRS SEP 2 0 2004 

The Honorable Ted Stevens 
Chairman, Subcommittee on Defense 
Committee on Appropriations 
Umted States Senate 
Washmgton, DC 20510-6028 

Dear Mr Chairman 

Senate Report 108-46, which accompames the National Defense Authonzat10n 
Act for Fiscal Year 2004, requests that the Secretary of Defense submit a repo1 t detailing 
plans for the role of the Armed Forces Rad10b1ology Research Institute (AFRRI) m 
respondmg to a terrorist nuclear mc1dent. 

The Senate Report identified five spec1f1c issues to be addressed in the response, 
mcludmg analyses of 1) the adequacy of the AFRRI's staff, resources and facilities m 
respondmg to incidents mvolvmg nuclear or rad1olog1cal attacks; 2) the orgamzat1onal 
relat10nsh1ps hnkmg AFRRI expertise to DOD homeland defense acllvilles, 3) the DOD 
and AFRRI research and development goals for 1mprovmg nat10nal 1esponse capabihties, 
4) the impact of zero fundmg authonzatlon in the 2003 fiscal year budget, and 5) the 
lessons learned from the U S. Army Medical Research Institute of Infectious Diseases 
response durmg the terronst anthrax attack of 2001 as 1t relates to the AFRRI's mission 

I am pleased to forward the enclosed report fulf illing this reqmrement. Thank you 
for your contmued support of the M1htary Health System 

Smcerely, 

William Wmkenwerder, Jr , MD 

cc· 

Senator Damel K Inouye 


Enclosure: 

As stated 




THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, D C 20301-1200 

HEALTH AF'F'AIRS 

SEP 2 0 2004 
The Honorable John W. Warner 
Chairman, Committee on Armed Services 
Umted States Senate 
Washington, D.C. 20510-6050 

Dear Mr Chairman: 

Senate Report 108-46, which accompames the National Defense Authonzat1on 
Act for Fiscal Year 2004, requests that the Secretary of Defense submit a 1eport deta1hng 
plans for the role of the Armed Forces Radiob10logy Research Institute (AFRRI) m 
respondmg to a terronst nuclear incident 

The Senate Repm t identified five specific issues to be addressed m the response, 
mcludmg analyses of 1) the adequacy of the AFRRI's staff, resources and facilities m 
respondmg to mc1dents mvolvmg nuclear 01 tad1olog1cal attacks; 2) the organizat10nal 
relationships hoking AFRRI experllse to DOD homeland defense acllvities, 3) the DOD 
and AFRRI research and development goals for 1mp10vmg natmnal response capab1ht1es, 
4) the impact of zero fundmg authonzatlon m the 2003 fiscal year budget, and 5) the 
lessons learned from the U S Army Medical Research Institute of Infectious Diseases 
response during the terrorist anthrax attack of 2001 as it relates to the AFRRI' s mission 

I am pleased to forward the enclosed report fulf1llmg this 1equirement. Thank you 
for your contmued support of the Mihtary Health System 

Smcerely. 

Wilham Wmkenwerder, Jr , MD 

cc 

Senator Carl Levm 


Enclosure· 

As stated 




THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, D C 20301-1200 

HEALTH AFFAIRS 

SEP 20 2004 
The Honorable Duncan Hunter 
Chairman, Committee on Armed Se1vices 
U.S House of Representatives 

Washmgton, DC 20515-6035 


Dear Mr. Chatrman: 

Senate Report 108-46, which accompames the National Defense Authonzatton 
Act for Fiscal Year 2004, requests that the Secretary of Defense submit a report detailing 
plans for the role of the Armed Forces Radiob10logy Research Institute (AFRRI) m 
respondmg to a terrorist nuclear mc1dent. 

The Senate Report 1dent1f1ed five spec1f1c issues to be addressed m the response, 
includmg analyses of 1) the adequacy of the AFRRI's staff, 1esources and fac1hties m 
1espondmg to mcidents involvmg nuclear or rad1ological attacks; 2) the orgamzat10nal 
relationships lmkmg AFRRI expertise to DOD homeland defense activities, 3) the DOD 
and AFRRI research and development goals for 1mprovmg nat10nal response capab1ht1es; 
4) the impact of zero fundmg authonzatlon m the 2003 fiscal year budget; and 5) the 
lessons learned from the U.S. Army Medical Research Institute of Infectious Diseases 
response during the terrorist anthrax attack of 2001 as it relates to the AFRRI' s m1ss10n 

I am pleased to forward the enclosed rep01t fulf1llmg this reqmrement Thank you 
for your contmued support of the M1htary Health System 

Smcerely, 

William Winkenwerder, Jr., MD 

cc: 

Representative Ike Skelton 


Enclosure 

As stated 




THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON, D C 20301-1200 

HEAL.TH AFFAIRS 

SEP 2 0 2004 
The Honorable C. W Bill Young 
Chairman, Comm1 ttee on Appropnatmns 
U S House of Representatives 
Washmgton, DC 20515-6015 

Dear Mr. Chairman 

Senate Report 108-46, which accompames the National Defense Authonzat10n 
Act fot Fiscal Year 2004, requests that the Sec1etary of Defense submit a repo1 t detailing 
plans for the role of the Armed Forces Rad10b10Iogy Research Institute (AFRRI) m 
respondmg to a terrorist nuclear mcident. 

The Senate Report identified five specific issues to be add1essed in the 1esponse. 
mcludmg analyses of I) the adequacy of the AFRRI's staff, resources and faciht1es in 
responding to mcidents mvolvmg nuclear or radiological attacks, 2) the orgamzallonal 
relationships lmkmg AFRRI expertise to DOD homeland defense activities 3) the DOD 
and AFRRI research and development goals for improvmg national response capabilities, 
4) the impact of zero fundmg authonzallon in the 2003 fiscal year budget, and 5) the 
lessons learned from the U.S Army Medical Research Institute of Infectious Diseases 
response durmg the terronst anthrax attack of 2001 as 1t relates to the AFRRI's m1ss1on 

I am pleased to forward the enclosed report fulfill mg this reqmrement. Thank you 
for your contmued support of the M1htary Health System 

Smcerely, 

WilliamWinkenwerder, Jr, MD 

cc: 

Representative David R Obey 


Enclosure 

As stated 




THE ASSISTANT SECRETARY OF DEFENSE 


WASHINGTON, D C 20301-1200 


HEALTH AFFAIRS 

The Honorable Ted Stevens SEP 2 0 2004 
Chairman, Committee on Appropnat10ns 
Umted States Senate 
Washmgton, DC 20510-6025 

Dear Mr. Chairman 

Senate Report 108-46, which accompames the National Defense Authonzat1on 
Act for Fiscal Year 2004, requests that the Secretary of Defense submit a report detailing 
plans for the role of the Armed Forces Radiob10logy Research Institute (AFRRI) m 
respondmg to a terronst nuclear mc1dent. 

The Senate Report identified five specific issues to be addressed m the response, 
includmg analyses of 1) the adequacy of the AFRRI's staff, resomces and fac1ht1es m 
respondmg to incidents mvolvmg nuclear or racholog1cal attacks; 2) the orgamzational 
relat10nsh1ps hnking AFRRI expe1t1se to DOD homeland defense activities, 3) the DOD 
and AFRRI research and development goals for 1mprovmg national response capab1ht1es; 
4) the impact of zero fundmg authonzatton m the 2003 fiscal year budget, and 5) the 
lessons learned from the U S Army Medical Research Institute of Infectious Diseases 
response dunng the terronst anthrax attack of 2001 as it 1elates to the AFRRI's m1ss10n. 

I am pleased to forward the enclosed report fulfdhng this reqmrement Thank you 
for your continued support of the M1htary Health System 

Smcerely, 

William Wmkenwerder, Jr , MD 

cc· 

Senator Robert C Byrd 


Enclosure: 

As stated 




Report to Congress 


Armed Forces Radiobiology 


Research Institute (AFRRI) 




Plans for the role of the Armed Forces Radiobiology Research Institute 
(AFRRI) in responding to a terrorist nuclear incident. 

The Senate Report 108-46, which accompanied the National Defense 
Authorization Act of Fiscal Year 2004, directed the Sec1etary of Defense to 
submit a report at the time of submission of the Fiscal Year 2005 budget request 
detailing plans for the role of the AFRRI m responding to a terronst nuclear 
mc1dent The Assistant Secretary of Defense for Health Affairs notified Congress 
that the ieport on AFRRI would be delayed. 

Senate Report 108-46 1dent1f1ed five specific issues to be addressed m the report 
The issues and relevant informat10n on each follows· 

1. The adequacy of AFRRl's staff. resources and facilities in responding to 
incidents involving nuclear or radiological attacks. 

The AFRRI mission 1s to conduct relevant applied rad1ob10Iog1cal research m 
support of the military medical mission AFRRI also has the potential, under DoD' s 
program of support to civil authorities, to suppott responses to accidental or 
premeditated events mvolvmg conventional or improvised nuclear weapons, nuclear 
reactors, rad10Iog1cal dispersal devices, or any other incident that mvolves nuclear or 
rad1olog1cal matenals AFRRI 1s a To-Service orgamzatlon located m a 173,242 
square foot complex bmlt m the early 1960s on the campus of the National Naval 
Medical Center (NNMC) in Bethesda, Maryland. 

The fac1hty consists of a 1 Megawatt TRIGA nuclear reactor, a cobalt-60 
irradiator ltcensed for up to 500,000 Cunes, a 54 Mev lmear accelerator, a 100 Cune 
cobalt-60 irradiator for studies of low-dose/low-dose-rate chrome exposmes to 
radiation a full-service vetermary fac1hty accredited by the Associallon for 
Assessment and AccredJtat10n of Laboratory Ammal Care (AAALAC) Intemat10nal, 
and a full complement of laboratory and administrative spaces Particularly umque 
features of the TRIGA nuclear reactor are its ab1hty to simulate the high prompt 
doses of gamma and neutron radiation from the detonation of a nuclear weapon, and 
its two exposure rooms that can accommodate expenmental work mvolvmg large
ammal models and other large irradiation studies. 

Governance. On September 22, 1992, the Deputy Secretary of Defense 
approved a program decision memorandum and ttansferred the management of 
AFRRI from the Defense Nuclear Agency (DNA) to the Uniformed Services 
University of the Health Sciences (USU); the Director of AFRRI reports directly to 
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the President of USU An Adnumstratlve Plan for program execution and 
admm1strat1ve support for the mtegratlon of AFR.RI as an Institute w1thm USU was 
approved m October of 2000. The Office of the Drrector, Defense Research and 
Engmeenng (DDR&E) directly funded AFRRI's programs and provided 
management oversight of its research programs through the Director, B10 Systems 

In January of 2002, the DoD Comptroller app1oved Program Budget Decision 
(PBD) 203C that was to transfer fundmg and management responsib1hty for the 
AFRRI programs to the Nat10nal Institutes of Health (NIH); AFRRI was to remam a 
DoD asset and NIH was to continue funding its programs on a reimbursable basis. 
However, the transfer of AFRRI fundmg to NIH was disapproved during the Health 
and Human Services' Fiscal Year 2003 Appropnat.tons process As a result, m 
Novembet of 2002, PBD 630, Congressional Ad1ustments to Investment 
Appropriations,was issued placmg fundmg authonty for the AFRRI programs back 
with the DoD. At that time, 1t was too late m the DoD appropriations process to 
restore fundmg for AFRRI m Fiscal Year 2003. Thus, fundmg for the AFRRI 
programs dunng Fiscal Year 2003 reqmred Pnor Approval Reprogrammmg 
Authority; and, AFRRI was funded at its previously programmed amount Dunng 
Fiscal Year 2004, AFRRI funding was placed in the Defense Health P1ogram by 
DDR&E and transferred to AFRRI through USU 

Current human resources consist of 154 profess10nal, techrucal and 
admimstrative personnel. 97 of whom are DoD or contract civilian employees. 
Officer and enhsted personnel f10m the Army, Navy and Air Force compnse the 
remrumng 57 personnel Of all assigned personnel, approximately 31 % are scientists 
and technicians performmg research. 44% provide direct techrncal support to the 
research programs: and, the remrumng 25% of personnel provide admm1strative and 
mduect support 

Between 1993 and 1999, a 40% budget reduction prec1p1tated two 
1educt1ons in force and has led to a detenoratmg fac1hty mfrastructure Also, the 
obJectives of AFRRI's scientific program were reoriented to narrowly focus on 
product development opportunities, m some cases through leveraged 
collaborations with corporate partners and acadenuc laboratories The approach 
centered on channelmg d1mimshmg resources to projects that represented a 
balance between the greatest needs and the best probabihties for success, with the 
goal of achieving at least partial solutmns to technology gaps w1thm reasonable 
t1meframes In fac1hty maintenance, budget challenges forced mdefm1te delays of 
major renovation projects and routme mamtenance; patchwork repairs were 
completed as needed to mamtam m1mmum functionality of mechamcal and 
structural systems in order to meet the essential components of the AFRRI 
mission, as further discussed m Issues 2 and 3. 
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The AFRRI budget was leveled off m Fiscal Year 2000; and the fallmg 
trend reversed direction m Fiscal Year 2001 Recogmzmg the cnt1cal state of the 
fac1hty infrastructure and an opportumty to support the advancement of a 
pronnsmg new radioprotect1ve drug that had been under development, $3M of 
add1t1onal fundmg was reprogrammed by OSD mto the AFRRI budget for each of 
Fiscal Years 2003 and 2004 to supplement its $11 3M annual budget Of the $6M 
total over two years, $4M was identified to fmance a portion of the most cuucally 
needed mfrastructure upgrades, and, $2M was ear-marked to support AFRRI's 
development of the rad1oprotect1ve drug 5-androstenediol (HE-2100) m 
collaborat10n with its corporate partner Holhs Eden Pharmaceuticals In Fiscal 
Year 2005 and beyond, AFRRI's budget returns to its pre-Fiscal Year 2003 
basehne of $I I.3M 

D1scountmg the need for major fac1hty upgrades, currently projected 
budgets will allow the contmuat10n of a hm1ted effort at developmg a targeted few 
of the existmg opportumt1es for fillmg major gaps m medical countermeasures 
agamst iomzmg radiation mjury. With its cmrent staffmg level, its existing 
mfrastructure, and the absence of medical countermeasmes hcensed for 
preventmg, diagnosing and treatmg iadiological mJunes, with current fundmg 
levels, AFRRI is capable of respondmg pnmarily in an advisory capacity to 
mc1dents of rad1ological attack, 1f such an attack were limited in scope Beyond a 
stnct advisory role, AFRRI' s b10Iog1cal dosimetry laboratory can provide a 
limited throughput volume of radiat10n dose assessments 1f called upon durmg a 
nuclear or radiological mcident A large-scale rad10logical attack, or the 
detonat10n of a nuclear device in an urban area, would reqmre a National response 
far m excess of AFRRI' s ex1stmg capabihty 

Maintammg AFRRI's current readmess posture remams ma dehcate 
balance with the contmumg problems of the physical infrastructure Detenoratmg 
mechanical and structural systems will eventually exceed the ability of patchwo1k 
repairs to mamtam functional mtegnty. 

One-Time Property Renovation Costs. AFRRI's mgent reqmrements for 
real property maintenance and repair and/or renovation projects were not add1essed 
until late m 2003 due to AFRRI's consistent budget reductions, which began m 1993. 
The Fac1ht1es D1v1sions of USU and AFRRI coordmated to provide an estimated 
total cost for addressmg these concerns The esttmated one-time cost for renovat10ns 
and/or repairs totaled four million dollars These real property mamtenance and 
renovat.J.on projects we1e urgently reqmred for the contmued use of AFRRI's 173,000 
square foot complex; the costs were discussed with the Office of the Director of 
Defense Research and Engmeenng The projects included: the bmldmg of firewalls, 
the renovation of the heating, ventilation, and air cond1t10nmg systems; maJor 
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labmatory upgrades; and, the renovation of elevators. All of the projects were five to 
ten years beyond the recommended t1meframes for implementation 

The four nulhon dollars for the above mentioned 1enovat10n projects was 
scheduled for receipt by AFRRI over two years, dunng Fiscal Years 2003 and 2004 
The Fiscal Year 2003 mstallment of two million dollars was not received until late 
2003 because of reprogrammmg delays for fundmg AFR.Rl's entrre program To 
date, the initial fundmg allotment has been concentrated on major upgrade to the 
vetermary facihty Cage Washmg System, the Heating/Ventilation/Air Condit10nmg 
Systems, and the Steam Supply System. Plans are m place to allocate the remamder 
of the fundmg scheduled for receipt during 2004; however, costs for upgrades to the 
veterinary facihty have been greater than anticipated, which will impact the 
1mplementat1on of the remaining renovation pro3ects. 

2. The organizational relationships linking AFRRl's expertise to Department 
of Defense homeland defense activities. 

The AFRRI's prmc1pal operational lmk to DoD homeland defense activities 1s 
through Its Medical Rad10Iogical Advisory Team (MRAT). AFRRI's military 
physicians, health phys1c1sts and enhsted techmcians staff the MRAT, they tram 
and deploy with the Defense Threat Reduct10n Agency Combat Support 
Emergency Management D1vis1on (DTRA-CSE) Consequent Management 
Advisory Team (CMAT) The CMAT, along with the AFRRI contmgent, 
supports multiple requirements mcludmg the Umted States Northern Command's 
Jomt Task Force Civil Suppolt (JTF-CS) Jomt Technical Augmentation Cell 
(JTAC), the Jomt Nuclear Accident/Incident Response Team (JNAIRT), the 
Nat10nal Mihtary Command Center, and ce1tam class1f1ed DTRA special 
miss10ns. The AFRRI MRA T military personnel tram, organize and equip to 
assemble and deploy whithin a Combatant Commander's area of responsib1hty 
agamst a spectrum of contmgency, operational. and response plans. 

Under a memorandum of understanding (MOU) with the Office of the 
Deputy Assistant to the Secretary of Defense (Nuclear and Chemical and 
B10logical Programs) for Nuclear Matters (OATSD(NCB)/NM), AFRRI provides 
radiological and health physics support required by the OATSD(NCB)/NM m the 
form of staff advice m the event of a nuclear weapon or radiologzcal accident or 
mcident Durmg such incidents, AFRRI provides on-site subject matter experts at 
J-4 Medical, Jomt Chiefs of Staff, Pentagon, who are able to advise, or obtam 
advice, on b10Iog1cal effects of 1omzmg radiation, medical aspects of the nuclear 
environment, and medical treatment of nuclear and nuclear-related injuries The 
MOU also reqmres that AFRRI personnel participate durmg 
readmess/preparedness exercises for nuclear or radiological accidents or mc1dents 
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Selected examples of AFRRI activities related to homeland defense and 
secunty are provided· 

Support to the National Pharmaceutical Stockpile Program - May 2003. 
The AFRRI participated ma Radmlogical/Nuclear Threat Countermeasures Work.mg 
Group, initiated m May of 2003 The Workmg Group was co-chaired by the 
Dnector of AFRRI and the AFRRI Scientific Director, with the participation of other 
AFRRI sc1ent1sts The Workmg Group was successfully able to· 1) define national 
requrrements for therapeutics/protectants and diagnostics; 2) develop acquisition 
plans for the Strategic National Stockpile purchase of therapeutlcs/protectants and 
diagnostics, and, 3) develop a cohe1ent radtolog1cal/nuclear threat countermeasures 
reseatch and development agenda The working group consisted of representatives 
from a broad range of Federal agencies and included a few key mdiv1duals from the 
pnvate sector. Some of the agencies represented mcluded: Health and Human 
Services; the Department of Defense; multiple representatives from the Nat10nal 
Institutes of Health; the Centers for Disease Control; the Food and Drug 
Administration; the Department of Homeland Secunty (Strategic Nat1onal 
Stockpile); the Department of Veterans Affairs; the Natmnal Aeronautics and Space 
Admimstrat10n; and, the Department of Energy. The Drrector of AFRRI also serves 
as a voting member on the Intragovernmental Committee for the Composition of 
the Strategic National Stockpile. 

Support for the Presidential Office of Science and Technology Policy 
(OSTP). Durmg 2003, The Director of AFRRI and the AFRRI Scientific Director 
and the Medical Advisor for OSTP co-chaired a Federal-level working group under 
the direct10n of the President's Office of Science and Technology Policy to assess 
rad10log1cal/nuclear threat countermeasures A product of the workmg group 
included a pnonttzed hstmg of research needed to enhance medical radtolog1cal 
defense capability. An AFRRI senior sc1entlst Co-Charred the B10dos1metry 
Subgroup to the Workmg Group 

Support for the Department of Homeland Security. In 2003, an AFRRI
developed software apphcat1on to support medical 1ecordmg followmg a radiation 
accident, The Biodosimetry Assessment Tool, was recommended for use durmg a 
CDC webcast and also m a document prepared by the Department of Homeland 
Secunty Work.mg Group on Radiological Dispersal Device Preparedness. 

Support to the Centers for Disease Control and Prevention. On July 18, 
2002, AFRRI staff gave presentanons to semor representatives from the Centers f01 

Disease Control and Prevent10n (CDC) coveung the threats posed by rad10log1cal 
dispersal devices, surreptitious planting of radiation sources, improvised nuclear 
weapons, and sabotage of nuclear power reactors The presentations mcluded 
d1scuss10ns on the appropnate use of potassmm 10dide to mitigate nsks of thyroid 
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cancer from exposure to tad10active 10dme and an overview of AFRRI's role in 
emergency response, medical traming, and research and development. 

Support to the President's Science Advisor and the Office of Science and 
Technology Policy. On March 12, 2002, the AFRRI Director and the head of 
AFRRI's Military Medical Operat10ns Department briefed the Rad10log1cal, Nuclear 
and Convent10nal Threats Detection and Response R&D Workmg Group of the 
Office of Science and Technology Pohcy (OSTP) on the capab1hties of AFRRl's 
Medical Rad10logical Advisory Team. 

Training for National Guard Civil Support Teams. A Presidential 
Directive following the incidents of September 11, 2001, estabhshed National Guard 
Civil Support Teams to provide State Governors with cadres of first responders 
specifically trained and eqmpped to deal with terronst incidents mvolvmg chemical, 
b1ological, rad10Iog1cal, nuclear or explosive (CBRNE) mc1dents. In March of 2002. 
AFRRI's Medical Rad1olog1cal Advisory Team (MRAT) hosted a two-week 
conference to tram personnel assigned as first responders to the newly established 
civil support teams. The training mcluded lectures on operattonal health physics, 
Federal/DoD regulat10ns, nsk analysis, iadiological instrumentation, DoD and non
DoD rad1olog1cal assets, and design characteust.J.cs of nuclear power plants, 
radiological dispersal devices and nuclear weapons. Learning objectives focused on 
decision-making during the crucial frrst 12 hours followmg a nuclear/rad10logical 
event The conference was highly successful. As a consequence, the National Guard 
Bureau of Washington, D.C has requested the AFRRI MRAT to provide trammg on 
an annual basis 

Support to the Vice President of the United States. On February 7, 2002, 
the AFRRI Director and other AFRRI staff bnefed the Vice President's Senior 
Advisor for Med1cme and Public Health and the Semor Advisor for Biodefense on 
the medical consequences of terronst use of 1mprov1sed nuclear weapons and 
radiological dispersal devices 

Support to United States Forces Command. On February 12, 2002, the 
AFRRI Dhector bnefed the prmc1pal flag officer staff and Corrunand Surgeon of the 
Umted States Forces Command (USFORSCOM) on the rad10logical nsks from 
potential attacks on, sabotage of, or accidents involvmg nuclear power plants m areas 
of operatton The bnefing mcluded a review of the Food and Drug Administration 
(FDA) and DoD pohc1es on the stockpilmg and use of potassmm 10d1de for the 
emergency treatment of personnel exposed to rad10active 10dine, which can be 
released during events involvmg nuclear power reactors. 

Support to the President of the United States. On November 19, 2001, 
members of AFRRI's Military Medical Operat10ns Department spent the mornmg at 

6 of 16 

http:characteust.J.cs


the White House training the President's medical unit personnel on the medical 
effects of 1omzing radiation and the latest preventive, assessment and treatment 
measures that can be applied to mitigate radiation-induced injury. 

3. The DoD and AFRRI research and development goals for improving 
national response capabilities. 

The Defense Science and Technology Advisory Group (DSTAG) has 1dent1f1ed 
six Defense Technology Objectives (DTOs) representmg the highest p11onty 
initiatives of DoD's Medical Rad10log1cal Defense Research Program w1thm the 
Defense Technology Area Plan. Each DTO 1dent1fies a specific technology 
advancement to be developed or demonstrated within a projected timeframe and 
specifies one or more metncs that will be met 1f successful All six DTOs support 
the Quadrenmal Defense Review (QDR) transformation operational goal of 
Project and Sustam Umted States Forces The six DTOs are summanzed as 
follows: 

Pharmacologic Prevention of Ionizing Radiation Injury. This DTO will 
develop advanced medical strategies for the preventmn of radiation mJuries. 
Phannacolog1c mterventlons based on 5-andiostene steroids (5-androstenediol and 
analogs), a novel class of radiop10tectants, will be designed and tested m prechmcal 
model systems. Results will defme the dec1s10n pomt for possible transition to 
climcal testing of preventive treatments designed to maximize protection of 
personnel agamst early ansmg radiation syndromes (1 e , performance decrement and 
lethahty) Effective mitigation of health consequences and performance-degiadmg 
effects will: 1) reduce the casualty load at medical treatment fac1ht1es, 2) sustam a 
more effective operatmnal force after a radiation exposute event; 3) allow 
commanders to conduct operatmns m radiation field envrronments with reduced nsk 
of decremented pe1formance due to acute tissue injury; and, 4) reduce the negative 
psychological impact on personnel tasked to operate m contaminated environments 
S1gmficant reductmns in acute casualty rates are expected based on recent studies 

Cytogenetic-Based Diagnostic Biodosimetry System. This DTO will 
develop a biodos1metry assay system, based on chromosomal aberrations, that 
pennits a rapid, high-throughput capabdity to assess 1omzing radiation exposure for 
large numbers of casualties Symptomatology and physical dosimeters, even when 
available, do not provide adequate diagnostic informatmn to treat life-thteatemng 
rad1at10n injuries. The objective assay system will provide physicians with the 
ab1hty to definitively tnage radiation v1ct1ms, make appropnate treatment decisions, 
reduce the uncertainties associated with the vanab1hty of mdividual response to 
radiation exposure, and discriminate between cases of whole, versus partial, body 
exposures 
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Toxicity of Embedded Depleted Uranium. The objective of tins DTO 1s to 
determine the long-term health effects of exposure to depleted uramum (DU) 
fragments by charactenzmg multiple b1ological md1ces md1cative of carcmogemc1ty 
usmg experimental model systems. Friendly fire mc1dents during the Gulf War. 
produced DU shrapnel-type injuries among Umted States soldiers The success of 
this new class of mumt10ns guarantees its large-scale deployment by future 
adversaries, greatly mcreasmg the number of casualtJ.es with DU fragment mjunes 
Little 1s known of the health nsks from chrome exposure to embedded DU fragments 
due m part to DU's umque combmatJ.on of rad10log1cal and toxicolog1cal properties 
Current treatment str ateg1es are in the most bas ic stage of development, and 
conventional diagnostic capab1ht1es do not differentiate DU f10m other h1gh-veloc1ty 
metal injuries This technology effort will defme the pathologic consequences of 
chrome exposure to tissue-embedded DU fragments usmg generally accepted in vitro 
and in vivo experimental systems, and develop rapid assessment tools to identify 
personnel wounded with DU. Data will provide nsk analyzers and managers with 
the information needed to develop policies addressmg the health hazards of DU, and 
to establish safe and effective treatment strategies to mmmnze the long-te1m health 
nsks from DU fragments The DTO will be completed durmg 2004. 

Medical Countermeasures Against Bacterial Sepsis after Irradiation. 
This DTO will develop combmed treatment modahttes agamst lethal or 
incapacitating radiat10n-mduced bacteual sepsis. Polymicrobial sepsis 1s the leadmg 
cause of death followmg acute, whole-body inadxat1on. Iomzmg radiation depresses 
1mmunity and damages mtestinal ep1thelmm, both of which promote trucrobial 
translocat1on from the intestmes and sepsis Effective medical countermeasures for 
battlef1eld-sustamed radiation mass casualties will reqmre a radically different 
approach than what is commonly used to manage cancer patients rece1vmg 
chemotherapy or fractionated rad1at10n therapy under highly controlled cond1t1ons 
Appropriate antimicrobial therapy 1s critical, especially in cases of radiation-induced 
mtestmal mjury m which the wrong ant1b10t1c can exacerbates the injury Therapy 
must target the endogenous and exogenous bactena causmg sepsis and not the 
normal anaerobic bactena of the gastromtestmal tract that are benef icial. This effort 
will examme antib1ot1cs m a rodent model to enhance treatment strategies fo1 
radiation-induced 1nfect10ns. Fmdmgs can be transitioned to preclimcal studies to 
secure an FDA indication for antinucrob1als m irradiated personnel to enhance 
survival m military operational environments. Successfully ach1evmg the objective 
will provide a treatment strategy for radiation-induced bacterial sepsis that. 1) 
effect:J.vely reduces morbidity and mortality 2) reduces casualty loads at medical 
treatment facilities, 3) shortens therapeutic mtervent10n and accelerates 1etum to 
duty, 4) reduces the reqmrement for prolonged antibiotic therapy, the1 eby lessen mg 
the likelihood of mducmg antimicrobial resistance; and, 5) helps to sustam a robust 
f1ghtmg force m nuclear or rad10Iog1cal environments 

8 of 16 

http:combmatJ.on
http:casualtJ.es


Molecular Biomarkers-Based Diagnostic Biodosimetry System. This 
OTO will develop a b1odosimetry assay system based on radiation dose-dependent 
alterauons in gene express10n and their encoded protems. The system will measure 
changes m the relative concentrations of cellular messenger RNA and blood protems 
(molecular biomarkers) and will provide for early, forward field-based radiation 
exposure assessment. Successful efforts will produce the followmg results 1) 
molecular b1omarkers can be measured rapidly (withm homs) with the same hand
held and field-laboratory analytic systems used to 1dent1fy b10Iogical weapons 
agents, 2) the assay system will provide the ability to distingmsh md1viduals not 
exposed, mcluding the womed well, from exposed individuals (>10 cGy) and to 
detenmne mdiv1dual exposure doses before the onset of symptoms to aid dec1s1on
makmg for medical tnage; and, 3) assessment of a radiation dose early after exposure 
enhances the operational commander's situat10nal awareness of the radiation 
exposure status of deployed forces and mcreases the prospect of reduced m01b1d1ty 
and mortality through early medical mtervent1on 

Prevention of Ionizing Radiation Injury bv Isoflavones. This OTO will 
develop advanced medical strategies for the prevention of radiation injuries 
Prelimmary fmdmgs on the 1soflavones, gemstem and daidzein, demonstrate 
promismg radioprotect1ve efficacy with a single subcutaneous injection or multiple 
oral doses m a rodent model The soybean and clover isoflavones, gemstem and 
daidzem, will be evaluated in a prechmcal animal model for radiation protection 
Results will defme the decision pomt for possible transition to chmcal testmg of 
preventlve treatments designed to maxnnize protection of personnel agamst early 
arismg radiation syndromes that result m mortality. Products of this effort will give 
the warfighter a level of protection agamst radiation-induced injury. Oesrrable 
charactenstics of the products will mclude: 1) the provis10n of add1t10nal opt10ns for 
rad10protecttve therapies that can be used alone or in combmation with other agents 
(i.e., 5-AED). Additive or even synergistic effects may be realized with 
combinations of drugs; 2) increased survivability and decreased morbidity; 3) 
reduced casualty loads at medical treatment facilities; 4) ability of commande1s to 
conduct operations m radiation field envrronments with reduced nsk, and, 5) reduced 
psychological impact on personnel tasked to operate m rad1at10n environments 

In support of these DTOs and other efforts of the Medical Radiological 
Defense Research Program, AFRRI research addresses prevention, assessment and 
treatment of rad10Iog1cal injury, a descnpt1on follows· 

Radiation Casualty Management. Rad10protect1ve and therapeutic drugs 
are under development that can potentially reduce radiation injury and save hves A 
number of compounds are currently under mvestigat1on. 
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• 5-Androstenediol - A nonandrogenic steroid that upregulates 
components of the innate immune system and blood platelets, protecting the 
irradiated set vice member from hfe-threatenmg sequelae such as mfecuon and 
bleeding followmg exposure to lethal doses of radiation Preclimcal studies are 
under way m partnership with the civilian pharmaceutical mdustry More 
mformat10n on this product is provided below. 

• Ex-RAD, ON 01210 - A synthetic compound that 1s easy to 
produce, stable for long-term storage, and provides rad10protection m mice. 
Studies are m progress to explore the cellular and molecular mechanism by which 
ON 01210 exerts its rad10protect1ve effects and to evaluate the tox1c1ty, 
pharmacology, and efficacy of the drug in rodents. 

• Isoflavones and vitamins - Nutrients with beneficial medical 
effects, such as soy-based isoflavones and vitamm E analogs, that show promise as 
radioprotectants. Ptehmmary fmdmgs on the 1soflavone gemstem show, m the 
mouse, rad10protect1ve efficacy with multiple oral doses and w1th a smgle 
subcutaneous injection. Vitamm E analogs have greate1 rad1oprotective efficacy 
than the parent compound and act by scavengmg highly reactive cytotoxic free 
radicals generated m the body upon deposition of 10mzmg radiation. 

• Other radioprotectants - Compounds that are proposed as 
radioprotectants by biomedical researche1s or pharmaceutical compames and are 
evaluated on a regular basis. AFRRI receives ftequent inqumes from scientists m 
academia, government, and mdustry with suggest10ns for new radioprotectants and 
therapeutics. The AFRRI staff evaluates these agents and tests those that are most 
promising m an effort to develop the most effective agents. 

Expandmg on the development of S-androstened10I (5-AED), AFRRI 
mvest1gators have demonstrated significant rad.10protect1ve qualities associated with 
this non-androgemc ster01d. The drug has no measurable toxicity at the doses bemg 
used to achieve protection On-gomg research mcludes attempts to dehver surular 
protective efficacy by the oral route of administrat10n and should lead to a product 
that can be more easdy managed log1st1cally and used by deployed nuhtary troops 
In October of 200l, AFRRI mvestigators and representatives from a corporate 
partner presented prehnunary data and a research plan for chmcal tnals of 5-AED at 
a pre-mvestigat10nal new drug meetmg before the FDA. The plan was favorably 
received, and, the FDA provided valuable gmdance on how to proceed with pre
clmical tnals toward an IND application 

Dunng the past 18 months, the 5-AED Project has progressed considerably 
and 1s on track for potential submission of an mvest1gat10nal new drug (IND) 
apphcation to the FDA by the end of Calendar Year 2005 The 5-AED corporate 
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partner of AFRRI completed two pilot studies m nonhuman pnmates during 2003, 
demonstratmg efficacy when 5-AED 1s adnurustered both pre- and 1mmed1ately post
exposure to gamma photons. The AFRRI has also estabhshed a conttact to carry out 
the pre-chrucal safety and toxicity studies under current good laboratory practices 
( cGLP) conditions that are reqmred prior to an IND application 

RRI has made important techmcal 
achievements, which s1gruficantly advance the science and medical apphcation of 
cytogenetic-based methods of radiation dose assessment. The purpose of this 
reseruch 1s to develop rapid assays to measure rachation exposure to casualties, to 
enhance both triage and medical management capab1ltttes, and to d1stmgmsh 
psychological casualties f10m those with radiation injury. The pnmary thrusts are· 

• Semiautomated dicentric analytical platform - Automated 
sample processmg and image analysis that mcrease the throughput rate of the 
"gold standard" cytogenet1c method for radiation dose assessment Efforts are 
under way to increase eff1c1ency at various steps m sample processmg, 
preparation, analysis, and reporting. 

• Premature chromosome condensation assay - A novel 
cytogenet1c assay for assessmg chromosome fragmentation m mterphase cells 
The assay correlates to actual radiation dose over a broad range. 1s highly 
amenable to automation, and accelerates the assessment compared to the "gold 
standard" dicentr1c assay The new procedure will allow testmg of larger sample 
numbers w1thm a smgle day's time instead of the usual three days Further 
enhancmg this development, the team, m collaboration with puvate mdustry under a 
cooperative research and development agreement, has developed an automated 
microscop1c imaging system that will fac1htate the processmg of even larger 
numbers of samples with higher prec1s10n and accuracy. This new procedure, known 
as The Premature Chromosome Condensatmn (PCC) Assay, may potenaally 
supplant the current gold standard dicentric assay for cytogenetic-based 
b1odosimetry. A patent applicat10n for the PCC assay was recently accepted, and 1t 
1s expected to trans1tmn w1thm the next three to five years. A recently publtshed 
repm t on the procedure and abstract presentations at several national and 
mtemational conferences have drawn considerable attention from around the world 
to AFRRI' s Biological Dosimetry effort. 

• Molecular biodosimetry markers - Development of 
b1ological dosimetry assessment based on radiation dose-dependent alterattons m 
gene expression and their encoded proteins. Molecular bmmarkers can be 
measured rapidly (w1thm hours), and prehmmary studies show that radiation 
causes quanttf1able changes over a broad dose range Success m this ruea w1ll, for 
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the first time, aliow use of radiation dose assessment and diagnostic techmques to aid 
tnage and medical management decisions durmg field operat10ns. 

Treatment of radiological casualties. This effort focuses on the problem of 
unde1standing and developing medical counte1measures against the radiation
mduced translocallon of intestmal bactena into the bloodstream, and other naturally 
occumng infectious sequelae that accompany higher doses of 10mzmg radiation. 
The pnmary areas of focus ar e: 

• Antibiotic regimen - Assessment of new-generation antibiotics 
to treat polymicrobial sepsis, which is the leadmg cause of death followmg acute, 
whole-body irradiation Currently no antimicrobials have an approved indication 
for use m treatmg radiation-induced mfect10ns Studies ate ongoing to evaluate 
the pharmacokmetics and efficacy of antibiotics in treatmg mfections followmg 
exposure to iomzmg radiation Durmg 2003, initial studies were completed m a 
small ammal model demonstratmg the efficacy of new-generation antibiotics for 
treatmg opportumstrc mfect10ns followmg sublethal irradiation The team imt1ated 
preparations for more defm1tive studies m a large ammal model, with a long-term 
goal of obtainmg FDA approval fo1 re-labelmg currently hcensed antib1ot1cs for use 
m ueatmg radiation-induced sepsis 

• Biological response modifiers - Compounds that enhance 
outcomes by improving the body's mnate response to infection and disease, 
includmg beta-glucan, cytokmes, and growth factors Beta-glucan enhances 
recovery from radiation injury and rmght be useful alone or m combmatlon with 
othet treatments. Filgrastim (G-CSF) and oprelvekm (IL-11), two cytokmes that 
are approved by the Food and Drug Admmistraaon (FDA) for other md1cat1ons, 
have been shown to be of synergisllc benefit m treatmg hematopmetic mJu11es 
from exposures to lethal doses of iomzmg radiation. Keratmocyte growth factor 
(KGF) shows promise for treatment of the gastromtestmal synd10me that fol1ows 
radiation exposme. 

Depleted Uranium. In response to concerns over Gulf War Illness, AFRRI 
orgamzed a team of scientists to study the biological consequences and potential 
health risks from chrome exposute to tissue-embedded depleted uraruum (DU) The 
team's 1esearch fmdmgs have resulted m a 1ecent change to medical docu1ne, which 
calls for a more aggressive removal of DU shrapnel fragments The AFR.RI team 
also works closely with the Office of the Special Assistant for Gulf War Illness as 
subject matter experts and consultants on DU issues, and has collaborated with the 
Department of Veterans Affairs m its program to medically follow Gulf War 
veterans wounded by DU shrapnel AFRRI scientists have been called upon on 
several occasions to give testimony before Congress m this regard The development 
and refinement of an inductively coupled mass spectrometry procedm e, which can 
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diffeientiate DU from natural uramum m b10logical samples, has become an integral 
part of this collaborative study and has contributed to AFRRl's being recogmzed as a 
center of excellence m DU studies The development of a simple chermcal assay for 
DU, which can be configured mto a compact, rapid field test to aid triage and 
medical management dec1s1ons, is another acluevement of the DU team Together, 
these accomphshments and their validation in peer-reviewed publications have made 
the AFRRI a focal pomt of recogmzed expertise frequently consulted by DoD and 
other Umted States and NATO government pohcy-makers The Rapid Field-Based 
DU Detection Assay has been patented and 1s expected to transit.J.on with the next 
two to three years. Wotk on tox1c1ty of depleted uranium will be completed m the 
near future. Extramural fund.mg will contmue to support open questwns regardmg 1) 
the transmission of genetic damage to offsp1ing of a parent exposed to DU; 2) DU 
associated carcmogenes1s, and, 3) possible toxicity to the immune system. Expertise 
and resources will be re-directed toward assessment of internal contamination with 
radioisotopes. 

4. The impact of zero funding authorization in the 2003 fiscal year budget. 

As noted above, fundmg for the AFRRI programs dunng Fiscal Year 2003 required 
Pnor Approval Reprogramnung Authonty; and, AFRRI was funded at its previously 
programmed amount. Durmg this time, research, training and consultative act1vit1es 
contmued as descnbed m Issues 2 and 3. 

5. Lessons learned from the U.S. Army Medical Research Institute of 
Infectious Diseases' (USAMRIID) response during the terrorist anthrax 
attack of 2001. 

Many of the lessons learned from USAMRIID"s response to the terrorist anth1ax 
attacks of 2001 apply to what might be anticipated ma nuclear or rad1olog1cal 
event, and some are 1elated to the response provided for Issue #1 regardmg 
AFRRI's abihty to respond. Four lessons would apply directly to AFRRI 

The capacity of AFRRI's b10dos1met.1·y laboratory in tramed personnel, 
equipment and reagents 1s not suff1c1ent to manage the testmg of the large number 
of clinical samples that would be expected m a moderate, to large scale. nuclear or 
radiological terronst attack Such an attack m a populated area would generate a 
large number of potential radiation-exposed md1v1duals The first challenge 
would be to differentiate between exposed and non-exposed ind1v1duals to reduce 
the impact of the population of psych0Iog1cal casualties ("warned well") on the 
medical treatment system and consequence management operations The second 
challenge would be to effectively tuage the radiat10n-exposed population to 
1dent1fy the level of medical care reqmred at the md1vidual level In both cases, an 
effective b10logical dosimetry testmg capab1hty would be reqmred with the 
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capacity to manage the patient load. Although AFRRI' s biodos1metry laborat01 y 
is the only national laboratory with the expertise and capab1hty to conduct 
b1odosimetnc analyses, It 1s not adequately funded, eqmpped or staffed with the 
capacity to respond to anything more than a small-scale event. 

Widely understood uniform standards for collecting and handlmg b10log1cal 
samples for radiation dose assessment do not exist For a b10log1cal dosimetry test 
to be vahd, the chmcal sample must be collected m an approp11ate container and 
properly packaged for shipment to the testmg laboratory; to arrive w1thm a 
spec1f1ed time followmg collection. Unhke routine chrucal laboratory tests run m 
hospitals and reference labs, b1odos1metry tests are rarely done, and standards are 
thus not widely known Commumcatmg advice and gmdance to on-scene 
responders and medical staff for sample collect10n durmg an mc1dent would pose 
senous difficulties. 

Related to the above paiagraph, communication, m general, with on-scene 
personnel is expected to be d1ff1cult. Drawing upon AFRRI's expertise dunng a 
cns1s would require an effective commumcation link between on-scene personnel 
and any number of experts standing by at the AFRRI fac1hty Dependmg on the 
scale of the mc1dent, the AFRRI 1s not staffed to deploy the spectrum of experts 
that might be needed at the site of a large-scale incident A reach-back capab1hty 
via a secure and reliable commumcat10n lmk 1s cntical to an effective response, 
which would mclude advice and gmdance from trained medical professionals, 
health phys1c1sts, b10log1cal dos1mstrists, or rad10b1ologists 

Managmg data flow and analysis durmg, and immediately followmg, an 
mc1dent 1s critically important to generate accurate information on which to base 
dec1s1ons that can mitigate the consequences of an event In a nuclear or 
rad10logical attack, a large volume of factual mformatlon mcludmg physical, 
b10logical, and certam demographic parameters will have to be collected, collated 
and analyzed m real time to assess the precise nature of environmental radiation 
contammation, and md1vidual and population exposure levels Such an analysis 1s 
needed to channel the nght amount and type of hm1ted resources to where they 
can be most effectively employed. Agam, dependmg upon the scale of the 
mc1dent, AFRRI 1s not staffed or equipped to adequately manage the data flow, 
analysts or generation of mformation 
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SUMMARY 

Senate Report 108-46 that accompamed the National Defense 
Authonzation Act for Fiscal Year 2004 (S 1050) requested the Secretary of 
Defense to submit a report detailing plans for the role of the Armed Forces 
Radiobiology Research Institute (AFRRI) m 1espondmg to a terronst nuclear 
mcident. 

The Senate Report identified five spec1f1c issues to be addressed m the 
response, mcludmg analyses of 1) the adequacy of the AFRRI' s staff, resources 
and facilities in responding to incidents mvolvmg nuclear or radiological attacks, 
2) the orgamzat10nal relat1onsh1ps hnkmg AFRRI expertise to DOD homeland 
defense activities 3) the DOD and AFRRI research and development goals for 
1mprovmg national response capabilities 4) the impact of zero funding 
authorization m the 2003 fiscal year budget, and 5) the lessons learned from the 
U.S. Army Medical Research Institute of Infectious Diseases response dunng the 
terrorist anthrax attack of 2001 as 1t relates to the AFRRI's m1ss10n. 

The AFRRI 1s capable of responding m a limited advisory role to 
incidents of rad10logical attack A decade of dechmng budgets, attempts to 
ehmmate the program and reduct10ns in force have decremented staffing levels 
and physical mfrastructure, and led to curtailed research and development 
activities for p1oducing hcensed medical countermeasures A large-scale 
rad1olog1cal attack, or the detonation of a nuclear device m an mban area, would 
require a National response well m excess of AFRRI's existing capability. 

The AFRRI' s prmc1pal operational lmk to DoD homeland defense activities 
1s through its Medical Rad10log1cal Advisory Team (MRAT) AFRRI's m1htary 
physicians, health phys1c1sts and enlisted techmc1ans staff the MRAT; they tram 
and deploy with the Defense Threat Reductlon Agency Combat Support 
Emergency Management D1v1sion (DTRA-CSE) Consequent Management 
Advisory Team (CMAT) The CMAT-AFRRI supports multiple reqmrements 
mcludmg the Umted States Noithem Command's Jomt Task Force Civil Support 
(JTF-CS) Jomt Techmcal Augmentation Cell (JTAC), the Jomt Nuclear 
Accident/Incident Response Team (JNAIRT), the National Mihtary Command 
Center, and certam class1f1ed DTRA special missions 

The Defense Science and Technology Advisory Group (DSTAG) has 
identified s1x Defense Technology Objectives (DTOs) as the highest pnonty 
initiatives of DoD's Medical Rad10log1cal Defense Research Progiam, All six 
DTOs support the Quadrenmal Defense Review (QDR) transf01mat10n operational 
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goal of Project and Sustain Umted States Forces, and they account for 
approximately 50% of the AFRRI' s total research effort. The DTOs and the 
remamde1 of AFRRI' s program focus on applied and developmental research 
leading to licensed medical products fo1 p1eventmg, assessing and treating 
1ad1olog1cal injuries that can be employed across all echelons of an operational 
environment. 

The zero funding authonzatton for Fiscal Year 2003 only resulted m delays 
m executmg the year's planned activities Pnor Approval Reprogrammmg 
Authonty was used to fund the program at its ongmally budgeted amount. 

Lessons learned from USAMRIID's response to the terronst anthrax 
attacks relate to what might be anticipated m a nucleairor rad10log1cal event Four 
lessons that apply directly to AFRRI are 1) the capacity of AFRRI"s b1odos1metry 
laboratory m tramed personnel, equipment, and 1eagents 1s not sufficient to 
manage the large number of chmcal samples that would be expected m a nuclear 
or radiological terronst attack, 2) widely understood umform standards for 
collectmg, handlmg and transporting b10log1cal samples for radiation dose 
assessment do not exist; 3) commumcat1on with on-scene pe1sonnel 1s expected to 
be difficult, and a significant element of AFRRI' s capabihty to respond to a cnses 
would depend on a secure and rehable communicat10ns lmk between on-scene 
personnel and experts standmg by at the AFRRI factbty; and 4) managmg data 
flow and analysis is cntically important to generate accurate and timely 
mformatlon on which to base dec1s10ns that can m1t1gate the consequences of an 
event 
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	The Senate Repm t 1denllf1ed five specific issues to be addressed m the response, mcludmg analyses of 1) the adequacy of the AFRRI's staff, resources and fac1ht1es m responding to incidents mvolvmg nuclear or rad10logical attacks, 2) the organizational relat1onsh1ps lmkmg AFRRI expertise to DOD homeland defense activities. 3) the DOD and AFRRI research and development goals for 1mprovmg national response capab1ht1es; 4) the impact of zero fundmg authonzat10n m the 2003 fiscal year budget; and 5) the lessons
	I am pleased to forward the enclosed report fulfilhng this reqmrement. Thank you for your contmued support of the M1htary Health System 
	Sincerely, 
	Wilham Wmkenwerder, J1 ., MD 
	cc: .Representatt ve John P Murtha .
	Enclosure. .As stated .

	WASHINGTON, D C 20301-t 200 
	WASHINGTON, D C 20301-t 200 
	HEALTH AFFAIRS 
	HEALTH AFFAIRS 
	SEP 2 0 2004 
	The Honorable Ted Stevens 
	Chairman, Subcommittee on Defense 
	Committee on Appropriations 
	Umted States Senate 
	Washmgton, DC 20510-6028 
	Dear Mr Chairman 
	Senate Report 108-46, which accompames the National Defense Authonzat10n Act for Fiscal Year 2004, requests that the Secretary of Defense submit a repo1 t detailing plans for the role of the Armed Forces Rad10b1ology Research Institute (AFRRI) m respondmg to a terrorist nuclear mc1dent. 
	The Senate Report identified five spec1f1c issues to be addressed in the response, mcludmg analyses of 1) the adequacy of the AFRRI's staff, resources and facilities m respondmg to incidents mvolvmg nuclear or rad1olog1cal attacks; 2) the orgamzat1onal relat10nsh1ps hnkmg AFRRI expertise to DOD homeland defense acllvilles, 3) the DOD and AFRRI research and development goals for 1mprovmg nat10nal 1esponse capabihties, 4) the impact of zero fundmg authonzatlon in the 2003 fiscal year budget, and 5) the lesson
	I am pleased to forward the enclosed report fulf illing this reqmrement. Thank you for your contmued support of the M1htary Health System 
	Smcerely, 
	William Wmkenwerder, Jr , MD 
	cc· .Senator Damel K Inouye .
	Enclosure: .As stated .
	WASHINGTON, D C 20301-1200 

	HEALTH AF'F'AIRS 
	HEALTH AF'F'AIRS 
	SEP 2 0 2004 The Honorable John W. Warner Chairman, Committee on Armed Services Umted States Senate Washington, D.C. 20510-6050 
	Dear Mr Chairman: 
	Senate Report 108-46, which accompames the National Defense Authonzat1on Act for Fiscal Year 2004, requests that the Secretary of Defense submit a 1eport deta1hng plans for the role of the Armed Forces Radiob10logy Research Institute (AFRRI) m respondmg to a terronst nuclear incident 
	The Senate Repm t identified five specific issues to be addressed m the response, mcludmg analyses of 1) the adequacy of the AFRRI's staff, resources and facilities m respondmg to mc1dents mvolvmg nuclear 01 tad1olog1cal attacks; 2) the organizat10nal relationships hoking AFRRI experllse to DOD homeland defense acllvities, 3) the DOD and AFRRI research and development goals for 1mp10vmg natmnal response capab1ht1es, 4) the impact of zero fundmg authonzatlon m the 2003 fiscal year budget, and 5) the lessons 
	I am pleased to forward the enclosed report fulf1llmg this 1equirement. Thank you for your contmued support of the Mihtary Health System 
	Smcerely. 
	Wilham Wmkenwerder, Jr , MD 
	cc .Senator Carl Levm .
	Enclosure· .As stated .
	WASHINGTON, D C 20301-1200 


	HEALTH AFFAIRS 
	HEALTH AFFAIRS 
	SEP 20 2004 The Honorable Duncan Hunter Chairman, Committee on Armed Se1vices 
	U.S House of Representatives .Washmgton, DC 20515-6035 .
	Dear Mr. Chatrman: 
	Senate Report 108-46, which accompames the National Defense Authonzatton Act for Fiscal Year 2004, requests that the Secretary of Defense submit a report detailing plans for the role of the Armed Forces Radiob10logy Research Institute (AFRRI) m respondmg to a terrorist nuclear mc1dent. 
	The Senate Report 1dent1f1ed five spec1f1c issues to be addressed m the response, includmg analyses of 1) the adequacy of the AFRRI's staff, 1esources and fac1hties m 1espondmg to mcidents involvmg nuclear or rad1ological attacks; 2) the orgamzat10nal relationships lmkmg AFRRI expertise to DOD homeland defense activities, 3) the DOD and AFRRI research and development goals for 1mprovmg nat10nal response capab1ht1es; 4) the impact of zero fundmg authonzatlon m the 2003 fiscal year budget; and 5) the lessons 
	I am pleased to forward the enclosed rep01t fulf1llmg this reqmrement Thank you for your contmued support of the M1htary Health System 
	Smcerely, 
	William Winkenwerder, Jr., MD 
	cc: .Representative Ike Skelton .
	Enclosure .As stated .

	WASHINGTON, D C 20301-1200 
	WASHINGTON, D C 20301-1200 


	HEAL.TH AFFAIRS 
	HEAL.TH AFFAIRS 
	SEP 2 0 2004 
	The Honorable C. W Bill Young 
	Chairman, Comm1 ttee on Appropnatmns 
	U S House of Representatives 
	Washmgton, DC 20515-6015 
	Dear Mr. Chairman 
	Senate Report 108-46, which accompames the National Defense Authonzat10n Act fot Fiscal Year 2004, requests that the Sec1etary of Defense submit a repo1 t detailing plans for the role of the Armed Forces Rad10b10Iogy Research Institute (AFRRI) m respondmg to a terrorist nuclear mcident. 
	The Senate Report identified five specific issues to be add1essed in the 1esponse. mcludmg analyses of I) the adequacy of the AFRRI's staff, resources and faciht1es in responding to mcidents mvolvmg nuclear or radiological attacks, 2) the orgamzallonal relationships lmkmg AFRRI expertise to DOD homeland defense activities 3) the DOD and AFRRI research and development goals for improvmg national response capabilities, 4) the impact of zero fundmg authonzallon in the 2003 fiscal year budget, and 5) the lesson
	I am pleased to forward the enclosed report fulfill mg this reqmrement. Thank you for your contmued support of the M1htary Health System 
	Smcerely, 
	WilliamWinkenwerder, Jr, MD 
	cc: .Representative David R Obey .
	Enclosure .As stated .

	HEALTH AFFAIRS 
	HEALTH AFFAIRS 
	The Honorable Ted Stevens 
	SEP 2 0 2004 
	Chairman, Committee on Appropnat10ns 
	Umted States Senate 
	Washmgton, DC 20510-6025 
	Dear Mr. Chairman 
	Senate Report 108-46, which accompames the National Defense Authonzat1on Act for Fiscal Year 2004, requests that the Secretary of Defense submit a report detailing plans for the role of the Armed Forces Radiob10logy Research Institute (AFRRI) m respondmg to a terronst nuclear mc1dent. 
	The Senate Report identified five specific issues to be addressed m the response, includmg analyses of 1) the adequacy of the AFRRI's staff, resomces and fac1ht1es m respondmg to incidents mvolvmg nuclear or racholog1cal attacks; 2) the orgamzational relat10nsh1ps hnking AFRRI expe1t1se to DOD homeland defense activities, 3) the DOD and AFRRI research and development goals for 1mprovmg national response capab1ht1es; 4) the impact of zero fundmg authonzatton m the 2003 fiscal year budget, and 5) the lessons 
	I am pleased to forward the enclosed report fulfdhng this reqmrement Thank you for your continued support of the M1htary Health System 
	Smcerely, 
	William Wmkenwerder, Jr , MD 
	cc· .Senator Robert C Byrd .
	Enclosure: .As stated .
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	Armed Forces Radiobiology .Research Institute (AFRRI) .
	Armed Forces Radiobiology .Research Institute (AFRRI) .
	Plans for the role of the Armed Forces Radiobiology Research Institute (AFRRI) in responding to a terrorist nuclear incident. 
	The Senate Report 108-46, which accompanied the National Defense Authorization Act of Fiscal Year 2004, directed the Sec1etary of Defense to submit a report at the time of submission of the Fiscal Year 2005 budget request detailing plans for the role of the AFRRI m responding to a terronst nuclear mc1dent The Assistant Secretary of Defense for Health Affairs notified Congress that the ieport on AFRRI would be delayed. 
	Senate Report 108-46 1dent1f1ed five specific issues to be addressed m the report The issues and relevant informat10n on each follows· 
	1. The adequacy of AFRRl's staff. resources and facilities in responding to incidents involving nuclear or radiological attacks. 
	The AFRRI mission 1s to conduct relevant applied rad1ob10Iog1cal research m support of the military medical mission AFRRI also has the potential, under DoD' s program of support to civil authorities, to suppott responses to accidental or premeditated events mvolvmg conventional or improvised nuclear weapons, nuclear reactors, rad10Iog1cal dispersal devices, or any other incident that mvolves nuclear or rad1olog1cal matenals AFRRI 1s a To-Service orgamzatlon located m a 173,242 square foot complex bmlt m the
	The fac1hty consists of a 1 Megawatt TRIGA nuclear reactor, a cobalt-60 irradiator ltcensed for up to 500,000 Cunes, a 54 Mev lmear accelerator, a 100 Cune cobalt-60 irradiator for studies of low-dose/low-dose-rate chrome exposmes to radiation a full-service vetermary fac1hty accredited by the Associallon for Assessment and AccredJtat10n of Laboratory Ammal Care (AAALAC) Intemat10nal, and a full complement of laboratory and administrative spaces Particularly umque features of the TRIGA nuclear reactor are i
	Governance. On September 22, 1992, the Deputy Secretary of Defense approved a program decision memorandum and ttansferred the management of AFRRI from the Defense Nuclear Agency (DNA) to the Uniformed Services University of the Health Sciences (USU); the Director of AFRRI reports directly to 
	Governance. On September 22, 1992, the Deputy Secretary of Defense approved a program decision memorandum and ttansferred the management of AFRRI from the Defense Nuclear Agency (DNA) to the Uniformed Services University of the Health Sciences (USU); the Director of AFRRI reports directly to 
	the President of USU An Adnumstratlve Plan for program execution and 

	admm1strat1ve support for the mtegratlon of AFR.RI as an Institute w1thm USU was 
	approved m October of 2000. The Office of the Drrector, Defense Research and 
	Engmeenng (DDR&E) directly funded AFRRI's programs and provided management oversight of its research programs through the Director, B10 Systems 
	In January of 2002, the DoD Comptroller app1oved Program Budget Decision (PBD) 203C that was to transfer fundmg and management responsib1hty for the AFRRI programs to the Nat10nal Institutes of Health (NIH); AFRRI was to remam a DoD asset and NIH was to continue funding its programs on a reimbursable basis. However, the transfer of AFRRI fundmg to NIH was disapproved during the Health and Human Services' Fiscal Year 2003 Appropnat.tons process As a result, m Novembet of 2002, PBD 630, Congressional Ad1ustme
	Current human resources consist of 154 profess10nal, techrucal and admimstrative personnel. 97 of whom are DoD or contract civilian employees. Officer and enhsted personnel f10m the Army, Navy and Air Force compnse the remrumng 57 personnel Of all assigned personnel, approximately 31 % are scientists and technicians performmg research. 44% provide direct techrncal support to the research programs: and, the remrumng 25% of personnel provide admm1strative and mduect support 
	Between 1993 and 1999, a 40% budget reduction prec1p1tated two 1educt1ons in force and has led to a detenoratmg fac1hty mfrastructure Also, the obJectives of AFRRI's scientific program were reoriented to narrowly focus on product development opportunities, m some cases through leveraged collaborations with corporate partners and acadenuc laboratories The approach centered on channelmg d1mimshmg resources to projects that represented a balance between the greatest needs and the best probabihties for success,
	The AFRRI budget was leveled off m Fiscal Year 2000; and the fallmg trend reversed direction m Fiscal Year 2001 Recogmzmg the cnt1cal state of the fac1hty infrastructure and an opportumty to support the advancement of a pronnsmg new radioprotect1ve drug that had been under development, $3M of add1t1onal fundmg was reprogrammed by OSD mto the AFRRI budget for each of Fiscal Years 2003 and 2004 to supplement its $11 3M annual budget Of the $6M total over two years, $4M was identified to fmance a portion of th
	D1scountmg the need for major fac1hty upgrades, currently projected budgets will allow the contmuat10n of a hm1ted effort at developmg a targeted few of the existmg opportumt1es for fillmg major gaps m medical countermeasures agamst iomzmg radiation mjury. With its cmrent staffmg level, its existing mfrastructure, and the absence of medical countermeasmes hcensed for preventmg, diagnosing and treatmg iadiological mJunes, with current fundmg levels, AFRRI is capable of respondmg pnmarily in an advisory capac
	Maintammg AFRRI's current readmess posture remams ma dehcate balance with the contmumg problems of the physical infrastructure Detenoratmg mechanical and structural systems will eventually exceed the ability of patchwo1k repairs to mamtam functional mtegnty. 
	One-Time Property Renovation Costs. AFRRI's mgent reqmrements for real property maintenance and repair and/or renovation projects were not add1essed until late m 2003 due to AFRRI's consistent budget reductions, which began m 1993. The Fac1ht1es D1v1sions of USU and AFRRI coordmated to provide an estimated total cost for addressmg these concerns The esttmated one-time cost for renovat10ns and/or repairs totaled four million dollars These real property mamtenance and ofAFRRI's 173,000 square foot complex; th
	renovat.J.on projects we1e urgently reqmred for the contmued use 

	labmatory upgrades; and, the renovation of elevators. All of the projects were five to ten years beyond the recommended t1meframes for implementation 
	The four nulhon dollars for the above mentioned 1enovat10n projects was scheduled for receipt by AFRRI over two years, dunng Fiscal Years 2003 and 2004 The Fiscal Year 2003 mstallment of two million dollars was not received until late 2003 because of reprogrammmg delays for fundmg AFR.Rl's entrre program To date, the initial fundmg allotment has been concentrated on major upgrade to the vetermary facihty Cage Washmg System, the Heating/Ventilation/Air Condit10nmg Systems, and the Steam Supply System. Plans 
	2. The organizational relationships linking AFRRl's expertise to Department of Defense homeland defense activities. 
	The AFRRI's prmc1pal operational lmk to DoD homeland defense activities 1s through Its Medical Rad10Iogical Advisory Team (MRAT). AFRRI's military physicians, health phys1c1sts and enhsted techmcians staff the MRAT, they tram and deploy with the Defense Threat Reduct10n Agency Combat Support Emergency Management D1vis1on (DTRA-CSE) Consequent Management Advisory Team (CMAT) The CMAT, along with the AFRRI contmgent, supports multiple requirements mcludmg the Umted States Northern Command's Jomt Task Force Ci
	Under a memorandum of understanding (MOU) with the Office of the Deputy Assistant to the Secretary of Defense (Nuclear and Chemical and B10logical Programs) for Nuclear Matters (OATSD(NCB)/NM), AFRRI provides radiological and health physics support required by the OATSD(NCB)/NM m the form of staff advice m the event of a nuclear weapon or radiologzcal accident or mcident Durmg such incidents, AFRRI provides on-site subject matter experts at J-4 Medical, Jomt Chiefs of Staff, Pentagon, who are able to advise
	Selected examples of AFRRI activities related to homeland defense and secunty are provided· 
	Support to the National Pharmaceutical Stockpile Program -May 2003. The AFRRI participated ma Radmlogical/Nuclear Threat Countermeasures Work.mg Group, initiated m May of 2003 The Workmg Group was co-chaired by the Dnector of AFRRI and the AFRRI Scientific Director, with the participation of other AFRRI sc1ent1sts The Workmg Group was successfully able to· 1) define national requrrements for therapeutics/protectants and diagnostics; 2) develop acquisition plans for the Strategic National Stockpile purchase 
	Support for the Presidential Office of Science and Technology Policy (OSTP). Durmg 2003, The Director of AFRRI and the AFRRI Scientific Director and the Medical Advisor for OSTP co-chaired a Federal-level working group under the direct10n of the President's Office of Science and Technology Policy to assess rad10log1cal/nuclear threat countermeasures A product of the workmg group included a pnonttzed hstmg of research needed to enhance medical radtolog1cal defense capability. An AFRRI senior sc1entlst Co-Cha
	Support for the Department of Homeland Security. In 2003, an AFRRIdeveloped software apphcat1on to support medical 1ecordmg followmg a radiation accident, The Biodosimetry Assessment Tool, was recommended for use durmg a CDC webcast and also m a document prepared by the Department of Homeland Secunty Work.mg Group on Radiological Dispersal Device Preparedness. 
	Support to the Centers for Disease Control and Prevention. On July 18, 2002, AFRRI staff gave presentanons to semor representatives from the Centers f01 Disease Control and Prevent10n (CDC) coveung the threats posed by rad10log1cal dispersal devices, surreptitious planting of radiation sources, improvised nuclear weapons, and sabotage of nuclear power reactors The presentations mcluded d1scuss10ns on the appropnate use of potassmm 10dide to mitigate nsks of thyroid 
	cancer from exposure to tad10active 10dme and an overview of AFRRI's role in emergency response, medical traming, and research and development. 
	Support to the President's Science Advisor and the Office of Science and Technology Policy. On March 12, 2002, the AFRRI Director and the head of AFRRI's Military Medical Operat10ns Department briefed the Rad10log1cal, Nuclear and Convent10nal Threats Detection and Response R&D Workmg Group of the Office of Science and Technology Pohcy (OSTP) on the capab1hties of AFRRl's Medical Rad10logical Advisory Team. 
	Training for National Guard Civil Support Teams. A Presidential Directive following the incidents ofSeptember 11, 2001, estabhshed National Guard Civil Support Teams to provide State Governors with cadres of first responders specifically trained and eqmpped to deal with terronst incidents mvolvmg chemical, b1ological, rad10Iog1cal, nuclear or explosive (CBRNE) mc1dents. In March of 2002. AFRRI's Medical Rad1olog1cal Advisory Team (MRAT) hosted a two-week conference to tram personnel assigned as first respon
	rad1olog1cal assets, and design characteust.J.cs 

	Support to the Vice President of the United States. On February 7, 2002, the AFRRI Director and other AFRRI staff bnefed the Vice President's Senior Advisor for Med1cme and Public Health and the Semor Advisor for Biodefense on the medical consequences of terronst use of 1mprov1sed nuclear weapons and radiological dispersal devices 
	Support to United States Forces Command. On February 12, 2002, the AFRRI Dhector bnefed the prmc1pal flag officer staff and Corrunand Surgeon of the Umted States Forces Command (USFORSCOM) on the rad10logical nsks from potential attacks on, sabotage of, or accidents involvmg nuclear power plants m areas of operatton The bnefing mcluded a review ofthe Food and Drug Administration (FDA) and DoD pohc1es on the stockpilmg and use of potassmm 10d1de for the emergency treatment of personnel exposed to rad10active
	Support to the President of the United States. On November 19, 2001, members of AFRRI's Military Medical Operat10ns Department spent the mornmg at 
	Support to the President of the United States. On November 19, 2001, members of AFRRI's Military Medical Operat10ns Department spent the mornmg at 
	the White House training the President's medical unit personnel on the medical 

	effects of 1omzing radiation and the latest preventive, assessment and treatment measures that can be applied to mitigate radiation-induced injury. 
	3. The DoD and AFRRI research and development goals for improving national response capabilities. 
	The Defense Science and Technology Advisory Group (DSTAG) has 1dent1f1ed six Defense Technology Objectives (DTOs) representmg the highest p11onty initiatives of DoD's Medical Rad10log1cal Defense Research Program w1thm the Defense Technology Area Plan. Each DTO 1dent1fies a specific technology advancement to be developed or demonstrated within a projected timeframe and specifies one or more metncs that will be met 1f successful All six DTOs support the Quadrenmal Defense Review (QDR) transformation operatio
	Pharmacologic Prevention of Ionizing Radiation Injury. This DTO will develop advanced medical strategies for the preventmn of radiation mJuries. Phannacolog1c mterventlons based on 5-andiostene steroids (5-androstenediol and analogs), a novel class of radiop10tectants, will be designed and tested m prechmcal model systems. Results will defme the dec1s10n pomt for possible transition to climcal testing of preventive treatments designed to maximize protection of personnel agamst early ansmg radiation syndrome
	Cytogenetic-Based Diagnostic Biodosimetry System. This DTO will develop a biodos1metry assay system, based on chromosomal aberrations, that pennits a rapid, high-throughput capabdity to assess 1omzing radiation exposure for large numbers of casualties Symptomatology and physical dosimeters, even when available, do not provide adequate diagnostic informatmn to treat life-thteatemng rad1at10n injuries. The objective assay system will provide physicians with the ab1hty to definitively tnage radiation v1ct1ms, 
	Toxicity of Embedded Depleted Uranium. The objective of tins DTO 1s to determine the long-term health effects of exposure to depleted uramum (DU) fragments by charactenzmg multiple b1ological md1ces md1cative of carcmogemc1ty usmg experimental model systems. Friendly fire mc1dents during the Gulf War. produced DU shrapnel-type injuries among Umted States soldiers The success of this new class of mumt10ns guarantees its large-scale deployment by future adversaries, greatly mcreasmg the number of with DU frag
	casualtJ.es 
	combmatJ.on 

	Medical Countermeasures Against Bacterial Sepsis after Irradiation. This DTO will develop combmed treatment modahttes agamst lethal or incapacitating radiat10n-mduced bacteual sepsis. Polymicrobial sepsis 1s the leadmg cause of death followmg acute, whole-body inadxat1on. Iomzmg radiation depresses 1mmunity and damages mtestinal ep1thelmm, both of which promote trucrobial translocat1on from the intestmes and sepsis Effective medical countermeasures for battlef1eld-sustamed radiation mass casualties will req
	Molecular Biomarkers-Based Diagnostic Biodosimetry System. This OTO will develop a b1odosimetry assay system based on radiation dose-dependent alterauons in gene express10n and their encoded protems. The system will measure changes m the relative concentrations of cellular messenger RNA and blood protems (molecular biomarkers) and will provide for early, forward field-based radiation exposure assessment. Successful efforts will produce the followmg results 1) molecular b1omarkers can be measured rapidly (wi
	Prevention of Ionizing Radiation Injury bv Isoflavones. This OTO will develop advanced medical strategies for the prevention of radiation injuries Prelimmary fmdmgs on the 1soflavones, gemstem and daidzein, demonstrate promismg radioprotect1ve efficacy with a single subcutaneous injection or multiple oral doses m a rodent model The soybean and clover isoflavones, gemstem and daidzem, will be evaluated in a prechmcal animal model for radiation protection Results will defme the decision pomt for possible tran
	In support of these DTOs and other efforts of the Medical Radiological Defense Research Program, AFRRI research addresses prevention, assessment and treatment of rad10Iog1cal injury, a descnpt1on follows· 
	Radiation Casualty Management. Rad10protect1ve and therapeutic drugs are under development that can potentially reduce radiation injury and save hves A number of compounds are currently under mvestigat1on. 
	• 
	• 
	• 
	5-Androstenediol -A nonandrogenic steroid that upregulates components of the innate immune system and blood platelets, protecting the irradiated set vice member from hfe-threatenmg sequelae such as mfecuon and bleeding followmg exposure to lethal doses of radiation Preclimcal studies are under way m partnership with the civilian pharmaceutical mdustry More mformat10n on this product is provided below. 

	• 
	• 
	Ex-RAD, ON 01210 -A synthetic compound that 1s easy to produce, stable for long-term storage, and provides rad10protection m mice. Studies are m progress to explore the cellular and molecular mechanism by which ON 01210 exerts its rad10protect1ve effects and to evaluate the tox1c1ty, pharmacology, and efficacy of the drug in rodents. 

	• 
	• 
	Isoflavones and vitamins -Nutrients with beneficial medical effects, such as soy-based isoflavones and vitamm E analogs, that show promise as radioprotectants. Ptehmmary fmdmgs on the 1soflavone gemstem show, m the mouse, rad10protect1ve efficacy with multiple oral doses and w1th a smgle subcutaneous injection. Vitamm E analogs have greate1 rad1oprotective efficacy than the parent compound and act by scavengmg highly reactive cytotoxic free radicals generated m the body upon deposition of 10mzmg radiation. 

	• 
	• 
	Other radioprotectants -Compounds that are proposed as radioprotectants by biomedical researche1s or pharmaceutical compames and are evaluated on a regular basis. AFRRI receives ftequent inqumes from scientists m academia, government, and mdustry with suggest10ns for new radioprotectants and therapeutics. The AFRRI staff evaluates these agents and tests those that are most promising m an effort to develop the most effective agents. 


	Expandmg on the development of S-androstened10I (5-AED), AFRRI mvest1gators have demonstrated significant rad.10protect1ve qualities associated with this non-androgemc ster01d. The drug has no measurable toxicity at the doses bemg used to achieve protection On-gomg research mcludes attempts to dehver surular protective efficacy by the oral route of administrat10n and should lead to a product that can be more easdy managed log1st1cally and used by deployed nuhtary troops In October of 200l, AFRRI mvestigator
	Dunng the past 18 months, the 5-AED Project has progressed considerably and 1s on track for potential submission of an mvest1gat10nal new drug (IND) apphcation to the FDA by the end of Calendar Year 2005 The 5-AED corporate 
	Dunng the past 18 months, the 5-AED Project has progressed considerably and 1s on track for potential submission of an mvest1gat10nal new drug (IND) apphcation to the FDA by the end of Calendar Year 2005 The 5-AED corporate 
	partner of AFRRI completed two pilot studies m nonhuman pnmates during 2003, demonstratmg efficacy when 5-AED 1s adnurustered both pre-and 1mmed1ately postexposure to gamma photons. The AFRRI has also estabhshed a conttact to carry out the pre-chrucal safety and toxicity studies under current good laboratory practices ( cGLP) conditions that are reqmred prior to an IND application 

	RRI has made important techmcal achievements, which s1gruficantly advance the science and medical apphcation of cytogenetic-based methods of radiation dose assessment. The purpose of this reseruch 1s to develop rapid assays to measure rachation exposure to casualties, to enhance both triage and medical management capab1ltttes, and to d1stmgmsh psychological casualties f10m those with radiation injury. The pnmary thrusts are· 
	• 
	• 
	• 
	Semiautomated dicentric analytical platform -Automated sample processmg and image analysis that mcrease the throughput rate of the "gold standard" cytogenet1c method for radiation dose assessment Efforts are under way to increase eff1c1ency at various steps m sample processmg, preparation, analysis, and reporting. 

	• 
	• 
	Premature chromosome condensation assay -A novel cytogenet1c assay for assessmg chromosome fragmentation m mterphase cells The assay correlates to actual radiation dose over a broad range. 1s highly amenable to automation, and accelerates the assessment compared to the "gold standard" dicentr1c assay The new procedure will allow testmg of larger sample numbers w1thm a smgle day's time instead of the usual three days Further enhancmg this development, the team, m collaboration with puvate mdustry under a coo

	• 
	• 
	Molecular biodosimetry markers -Development of b1ological dosimetry assessment based on radiation dose-dependent alterattons m gene expression and their encoded proteins. Molecular bmmarkers can be measured rapidly (w1thm hours), and prehmmary studies show that radiation causes quanttf1able changes over a broad dose range Success m this ruea w1ll, for 


	the first time, aliow use of radiation dose assessment and diagnostic techmques to aid tnage and medical management decisions durmg field operat10ns. 
	Treatment of radiological casualties. This effort focuses on the problem of unde1standing and developing medical counte1measures against the radiationmduced translocallon of intestmal bactena into the bloodstream, and other naturally occumng infectious sequelae that accompany higher doses of 10mzmg radiation. The pnmary areas of focus ar e: 
	• 
	• 
	• 
	Antibiotic regimen -Assessment of new-generation antibiotics to treat polymicrobial sepsis, which is the leadmg cause of death followmg acute, whole-body irradiation Currently no antimicrobials have an approved indication for use m treatmg radiation-induced mfect10ns Studies ate ongoing to evaluate the pharmacokmetics and efficacy of antibiotics in treatmg mfections followmg exposure to iomzmg radiation Durmg 2003, initial studies were completed m a small ammal model demonstratmg the efficacy of new-generat

	• 
	• 
	Biological response modifiers -Compounds that enhance outcomes by improving the body's mnate response to infection and disease, includmg beta-glucan, cytokmes, and growth factors Beta-glucan enhances recovery from radiation injury and rmght be useful alone or m combmatlon with othet treatments. Filgrastim (G-CSF) and oprelvekm (IL-11), two cytokmes that are approved by the Food and Drug Admmistraaon (FDA) for other md1cat1ons, have been shown to be of synergisllc benefit m treatmg hematopmetic mJu11es from 


	Depleted Uranium. In response to concerns over Gulf War Illness, AFRRI orgamzed a team of scientists to study the biological consequences and potential health risks from chrome exposute to tissue-embedded depleted uraruum (DU) The team's 1esearch fmdmgs have resulted m a 1ecent change to medical docu1ne, which calls for a more aggressive removal of DU shrapnel fragments The AFR.RI team also works closely with the Office of the Special Assistant for Gulf War Illness as subject matter experts and consultants 
	diffeientiate DU from natural uramum m b10logical samples, has become an integral part of this collaborative study and has contributed to AFRRl's being recogmzed as a center of excellence m DU studies The development of a simple chermcal assay for DU, which can be configured mto a compact, rapid field test to aid triage and medical management dec1s1ons, is another acluevement of the DU team Together, these accomphshments and their validation in peer-reviewed publications have made the AFRRI a focal pomt of 
	transit.J.on 

	4. The impact of zero funding authorization in the 2003 fiscal year budget. 
	As noted above, fundmg for the AFRRI programs dunng Fiscal Year 2003 required Pnor Approval Reprogramnung Authonty; and, AFRRI was funded at its previously programmed amount. Durmg this time, research, training and consultative act1vit1es contmued as descnbed m Issues 2 and 3. 
	5. Lessons learned from the U.S. Army Medical Research Institute of Infectious Diseases' (USAMRIID) response during the terrorist anthrax attack of 2001. 
	Many of the lessons learned from USAMRIID"s response to the terrorist anth1ax attacks of 2001 apply to what might be anticipated ma nuclear or rad1olog1cal 1elated to the response provided for Issue #1 regardmg AFRRI's abihty to respond. Four lessons would apply directly to AFRRI 
	event, and some are 

	The capacity of AFRRI's b10dos1met.1·y laboratory in tramed personnel, equipment and reagents 1s not suff1c1ent to manage the testmg of the large number of clinical samples that would be expected m a moderate, to large scale. nuclear or radiological terronst attack Such an attack m a populated area would generate a large number of potential radiation-exposed md1v1duals The first challenge would be to differentiate between exposed and non-exposed ind1v1duals to reduce the impact of the population of psych0Io
	capacity to manage the patient load. Although AFRRI' s biodos1metry laborat01 y is the only national laboratory with the expertise and capab1hty to conduct b1odosimetnc analyses, It 1s not adequately funded, eqmpped or staffed with the capacity to respond to anything more than a small-scale event. 
	Widely understood uniform standards for collecting and handlmg b10log1cal samples for radiation dose assessment do not exist For a b10log1cal dosimetry test to be vahd, the chmcal sample must be collected m an approp11ate container and properly packaged for shipment to the testmg laboratory; to arrive w1thm a spec1f1ed time followmg collection. Unhke routine chrucal laboratory tests run m hospitals and reference labs, b1odos1metry tests are rarely done, and standards are thus not widely known Commumcatmg ad
	Related to the above paiagraph, communication, m general, with on-scene personnel is expected to be d1ff1cult. Drawing upon AFRRI's expertise dunng a cns1s would require an effective commumcation link between on-scene personnel and any number of experts standing by at the AFRRI fac1hty Dependmg on the scale of the mc1dent, the AFRRI 1s not staffed to deploy the spectrum of experts that might be needed at the site of a large-scale incident A reach-back capab1hty via a secure and reliable commumcat10n lmk 1s 
	Managmg data flow and analysis durmg, and immediately followmg, an mc1dent 1s critically important to generate accurate information on which to base dec1s1ons that can mitigate the consequences of an event In a nuclear or rad10logical attack, a large volume of factual mformatlon mcludmg physical, b10logical, and certam demographic parameters will have to be collected, collated and analyzed m real time to assess the precise nature of environmental radiation contammation, and md1vidual and population exposure
	SUMMARY 
	SUMMARY 
	Senate Report 108-46 that accompamed the National Defense Authonzation Act for Fiscal Year 2004 (S 1050) requested the Secretary of Defense to submit a report detailing plans for the role of the Armed Forces Radiobiology Research Institute (AFRRI) m 1espondmg to a terronst nuclear mcident. 
	The Senate Report identified five spec1f1c issues to be addressed m the response, mcludmg analyses of 1) the adequacy of the AFRRI's staff, resources and facilities in responding to incidents mvolvmg nuclear or radiological attacks, 2) the orgamzat10nal relat1onsh1ps hnkmg AFRRI expertise to DOD homeland defense activities 3) the DOD and AFRRI research and development goals for 1mprovmg national response capabilities 4) the impact of zero funding authorization m the 2003 fiscal year budget, and 5) the lesso
	U.S. Army Medical Research Institute of Infectious Diseases response dunng the terrorist anthrax attack of 2001 as 1t relates to the AFRRI's m1ss10n. 
	The AFRRI 1s capable ofresponding m a limited advisory role to incidents of rad10logical attack A decade of dechmng budgets, attempts to ehmmate the program and reduct10ns in force have decremented staffing levels and physical mfrastructure, and led to curtailed research and development activities for p1oducing hcensed medical countermeasures A large-scale rad1olog1cal attack, or the detonation of a nuclear device m an mban area, would require a National response well m excess of AFRRI's existing capability
	The AFRRI' s prmc1pal operational lmk to DoD homeland defense activities 1s through its Medical Rad10log1cal Advisory Team (MRAT) AFRRI's m1htary physicians, health phys1c1sts and enlisted techmc1ans staff the MRAT; they tram and deploy with the Defense Threat Reductlon Agency Combat Support Emergency Management D1v1sion (DTRA-CSE) Consequent Management Advisory Team (CMAT) The CMAT-AFRRI supports multiple reqmrements mcludmg the Umted States Noithem Command's Jomt Task Force Civil Support (JTF-CS) Jomt Tec
	The Defense Science and Technology Advisory Group (DSTAG) has identified s1x Defense Technology Objectives (DTOs) as the highest pnonty initiatives of DoD's Medical Rad10log1cal Defense Research Progiam, All six DTOs support the Quadrenmal Defense Review (QDR) transf01mat10n operational 
	goal of Project and Sustain Umted States Forces, and they account for approximately 50% of the AFRRI' s total research effort. The DTOs and the remamde1 of AFRRI' s program focus on applied and developmental research leading to licensed medical products fo1 p1eventmg, assessing and treating 1ad1olog1cal injuries that can be employed across all echelons of an operational environment. 
	The zero funding authonzatton for Fiscal Year 2003 only resulted m delays m executmg the year's planned activities Pnor Approval Reprogrammmg Authonty was used to fund the program at its ongmally budgeted amount. 
	Lessons learned from USAMRIID's response to the terronst anthrax attacks relate to what might be anticipated m a nucleairor rad10log1cal event Four lessons that apply directly to AFRRI are 1) the capacity of AFRRI"s b1odos1metry laboratory m tramed personnel, equipment, and 1eagents 1s not sufficient to manage the large number of chmcal samples that would be expected m a nuclear or radiological terronst attack, 2) widely understood umform standards for collectmg, handlmg and transporting b10log1cal samples 








