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Radiological/Nuclear Threats

• Nuclear Detonation

• Radiologic dispersive 
devices (“dirty bombs”)

• Industrial and shipping 
accidents

– Power plant releases

– Food and medical 
irradiators

– Sealed sources



Improvised Nuclear Device (IND)
If a 10 KT IND is detonated in a major U.S. city hundreds of thousands 
of victims will need treatment for effects of radiation exposure – and 
many times that many may request evaluation (“worried well”).

10 KT IND scenario
– Medical consequences

• Local Primary Event

Prompt radiation

Burn and blast

Combined injury

• Peripheral Secondary Events  

Fallout radiation

LocalLocal PeripheralPeripheral



Spectrum of Radiation Health Effects



Syndromes Manifest Over Time 

Days Weeks Months Years Decades

Lung   
Kidney

Marrow/Skin/GI Secondary 
malignancy

Organ 
dysfunction

IRRADIATION

Combined injury



Radiation Countermeasure Mission Space
• Radionuclide Threats

– Co-60
– Cs-137
– Sr-90
– I-131
– Ir-192
– Po-210
– Ur-235
– Pu-239
– Am-241

• Carcinogenesis

• Cataractogenesis

• ARS/DEARE
– Hematopoietic ARS: 

• Neutropenia
• Thrombocytopenia
• Anemia
• Lymphopenia

– GI ARS
– CNS Injury
– Lung Injury
– Kidney Injury

• Cutaneous Radiation 
Syndrome 

• Combined Injury



HHS Public Health Preparedness: 
Complementary Roles 



NIH Research 
Programs

FDA 
Regulatory 
Programs

CDC/SNS 
Emergency 
Response

DHS/DOD/DOE 
Response 

Capabilities

BIOSHIELD

Research / Development

PHEMCE

The Big Picture

CONCEPT OF OPERATIONS

BARDA Adv Dev



RadNuc Countermeasures

Basic R&D Product Development

CMCRs

GI ARS

Immune Recon

Combined Injury R21s

R01s

Bioshield Awards

Lung Injury

Skin Injury

Thrombocytopenia

Support Services Contract

Animal Models

Screening

GLP Efficacy

Radionuclide Facilities

Oral DTPA

Novel Decorp Agents

Radionuclide Therapies

IAAs

Animal Models, &c.

NCI

AFRRI



($28.0M in FY08)



Diagnostics Program

Technical Requirements of a Diagnostics Architecture
― Capability for rapid screening of large populations
― Sufficiently accurate to guide clinical decision-making

― Sufficiently flexible to address different needs for different types

Medical / Operational Impact
― Optimization of resource allocation
― Identification of patients requiring urgent medical assessment
― Reassurance for anxious individuals
― Improved risk assessment for delayed or late effects of radiation exposure
― Monitoring of therapy (bioassays)



Diagnostics architecture

Immediate Triage
Biomarkers of exposure 
POC dosimetry

Significant 
Exposure

Insignificant 
Exposure

Risk Assessment
Cytogenetics
Other markers of cancer risk

Dose Estimation
High-throughput biodosimetry

Predictive Biomarkers
Genomics                           
Proteomics                              
Metabolomics

EPR
OSL

Dicentrics
Micronuclei

Optimize MCM 
utilization

γH2AX
Micronuclei

Hematology 
N/L ratio
QT-PCR

Contamination
Committed dose calculation     
Decorporation monitoring

Bioassay



http://www3.niaid.nih.gov/research/topics/radnuc

NIAID Rad/Nuc Website



Questions?




