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Executive Summary

Introduction

“Breachers,” are a unique military/law enforcement population in that they are routinely exposed to low level blast (LLB) during training as well as in operations. This repeated exposure to LLB has been associated with symptoms similar to that of sports concussion.  The current study aimed to quantify the effects of repeated exposure to LLB on brain biomarkers, cognitive performance and symptom reporting during a two week explosive entry training course. 

Methods

Twenty-one healthy members of the New Zealand Defence Force, enrolled in a two week explosive entry course, volunteered to participate in this study. Blood samples were periodically collected from each volunteer and concentrations of UCH-L1, SBDP150, and GFAP were determined with sandwich ELISAs (Banyan Biomarkers). Baselines for each biomarker and each subject were determined from seven control samples. Experimental samples were collected each morning and evening over nine training days with additional samples at seven and fourteen days post-training. Cognitive performance was measured with the ANAM-TBI Battery (seven subtests).  Baseline performance was established with seven practice trials and experimental tests were administered at the end of each training day and seven and fourteen day’s post-training. A self report symptom questionnaire was administered in conjunction with ANAM-TBI.

Results

A composite biomarker score and ANAM score were computed using AUC (area under the curve, relative to baseline) for each subject.  Correlation analyses of biomarker, ANAM, and symptom scores show a relation between biomarker and ANAM scores (r=0.5033, p=0.0280) and between ANAM and symptom scores (r=.6488, p=0.0027).  Principal components factor analysis of the three scores gave a one-factor solution suggesting a relationship between all three variables (factor loadings: biomarker = 0.7607, ANAM = 0.8767, symptom = 0.8459). The one-factor solution accounts for 69% of the variance in the data. The composite biomarker score identified individuals expressing high biomarker loads (Top 5) and those with the lowest load (Bottom 5), within the 21 subjects studied. These groups were then compared for ANAM performance and symptoms using the Wilcoxon Rank Sum test. The Top 5 had longer reaction times on SRT2 (p =0.0170) and lower percent correct on CDS, PRO, MTS, and SRT2 (p=0.0108, p=0.0996, p=0.0459, p=0.0847, respectively). The Top 5 showed an increase in symptom reporting for headache (p=0.0006) and “long think” (p=0.1757).  Individual profiles for the two subjects who had the highest biomarker load and largest performance deficits will be presented. Profile 1 showed a large increase in UCH-L1 and decreases in all ANAM subtests. Profile 2 showed an increase in UCH-L1 and SBDP150 and decreased ANAM performance.  Both profiles show increased symptomology after exposure to blast.  

Discussion

The difference between individuals expressing high biomarker loads during breacher training (Top 5) and those with the lowest biomarker loads (Bottom 5) is reflected in cognitive performance deficits and adverse symptoms. This relation suggests a measureable degree of brain perturbation linked to repetitive low level blast exposure or susceptibility to blast trauma. Follow on studies are being conducted to further these results and to identify methods to assist in clinical diagnosis of mTBI.  
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