NATO Biodosimetry Exercise
- Inter-Assay Comparison -
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Lithium-heparinized whole blood from one healthy donor was irradiated (240 kVp, 13 mA, X-ray, dose rate 1
Gy/min, at ~37°C). Ten blind (and calibration) samples irradiated with single doses between 0-6.4 Gy were sent to

established  dicentric participants to run their assays (table 1, fig. 1). Provided dose estimates were analyzed using a linear model, logistic
chromosome assay regression analysis and report time was documented.
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Figure 1: Description of assays compared within this exercise. Arrow Table 1: Institutions involved in the exercise and contributing assays.

indicates the earliest time required for report on dose estimates for each
assay.

Report time for dose estimates was 8-13 times earlier for molecular biology assays compared to cytogenetic assays (fig. 1). However, inter-
laboratory variance of dose estimates (preliminary data) was smallest for DCA (about 2.3-5.6 times relative to all other assays) and increased
in an assay-dependent manner as DCA < CBMN < gene expression < foci. (fig. 2). Variance of dose estimates with DCA as a reference
category was statistically significantly higher in all other assays (p-value, range: 0.001-0.01) when comparing variance of dose estimates
taken from all performer or restricting it to the 50% and the 25% percentile of reported variances of the dose estimates (table 2). However,
these differences among assays became insignificant when using CBMN as the reference category. Binary categories of dose estimates could
be discriminated with equal efficiency for all assays, but at doses > 1.5 Gy a 10% decrease in efficiency was observed for the foci assay
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Table 2: Preliminary statistical analysis of variance of dose estimates using DCA (left side) or
CBMN assays (right side) as reference and examining all performer or 50% and 25%
percentiles.

Conclusion

Dose estimates based on foci and gene expression assays are reported 8-13 times earlier compared to the DCA and CBMN assay, but estimates
are 2.3-5.6 times more precise when running the DCA. This advantage in precision becomes negligible when discriminating dose estimates
merged in binary dose categories of clinical relevance. All assays do show an upper limit below 6 Gy.

Table 3: Comparison on discrimination ability of
assays related to dose estimates aggregated into
binary dose categories of clinical significance.

Figure 2: Preliminary data on variance of dose estimates per assay. DCA
was used as the reference for statistical analysis (t-test or Mann Whitney)
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