
CIRMS 32nd Annual Meeting 2026

Disclaimer: The opinions, conclusions, and recommendations expressed or implied do not necessarily reflect
 the views of the Department of War or any other department or agency of the federal government. 



We dedicate this talk to our late colleague Dr. Miral Dizdaraglu, who’s 
career in DNA radiation science represented a significant contribution 
in our field.



▪ Event of being exposed to a dangerous radiation dose - nuclear accident or attack 
▪ Triage  models designed to respond – such scenarios
▪ The standard, idealized baseline for historical radiation modeling – Gamma-only exposure.

▪ A more realistic scenario for a nuclear event  would involve a Mixed-Field radiation 
exposure - an undefined ratio of radiation types. 



▪ After receiving adverse rad exposure  0-5 - day window - changes in blood cells
▪  Assessing rad dose & determining Clinical outcome (HARS)

Hematopoietic Acute Radiation Syndrome (HARS):
▪  A severe illness occurring after high-dose, whole-body radiation - damages blood-forming stem cells. 
▪ Key effects: critical drops in blood cell counts, leading to infection, hemorrhage, and death within weeks. 



-Collaborated with French Armed 
Forces Biomedical Institute

-Archived baboon hematology data 
-Measured hematological changes
-Gamma and mixed field
 -Variety of doses

-Strategy: 2 models - complement 
-Although knowing physical dose is useful.

-Accurate clinical decision-making requires 
knowing biological severity of the injury. 

French Military Database Used For Modeling

-Dose Estimation Model 0-8Gy
-HARS Severity Estimation Model 
(International METREPOL system’s HARS 
clinical triage categories)

-Medical Treatment Protocols for Radiation 
Accident Victims



Process for Model Development  and Predictive Algorithms for Radiation 
Dose and HARS Severity

CBC data compiled on 
to a Data Matrix.

-Training dataset
-Validation dataset

Training dataset 
correlated in an 

AI-driven 
Modeling Software
 for building models

-Dose Estimation
-HARS Severity.

Models generated 
Algorithms for 

predicting Rad Dose 
and HARS Severity.

Validation set Curve 
compared with 

Training set 
Curve





Dose Estimation Model: The Day-3 Biomarker Signature

The AI software identified significant non-collinear variables that directly correlated with radiation dose.



Validation Proves High Reliability for Dose Prediction 
Prediction curves from the Training and Validated datasets were virtually identical documenting no significant 
degradation when applied to novel data. The data was subsequently pooled. 

R-squared = 0.67

▪ Dose prediction results for Training and Validation datasets plotted – compared 
▪ Determined that Training and Validation set curves were virtually identical. 
▪ The data was then pooled, and a new dose algorithm and accuracy plot was created consisting 

of 92 animals. 



HARS Severity Estimation: Categorial Triage

This bivariate model utilizes Lymphocytes and Platelets (Log) measured across a 0-5 day 
window to predict consensus severity.



Near Perfect Classification for HARS Severity
Logistic regression fit demonstrates greater accuracy in predicting HARS severity, with 

greater injury severity.  
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