QIBA DW-MRI Claims
A. Biomarker measurand: Tissue water mobility– commonly referred to as the apparent diffusion coefficient (ADC)
a. Context of use: ADC mapping to gain insight into microstructural and compositional changes in tumors due to treatment 
i. Cross-sectional measurement: Disease state determination via absolute ADC value (thresholds)

1. Index: the ADC value at isocenter
· Bias Profile: ADC measurement should exhibit no more than a 5% bias at isocenter

· Precision profile: When acquiring ADC values in solid tumors greater than 1 cm in diameter, or twice the slice thickness (whichever is greater), once can character in vivo diffusion with at least a 15% test/retest coefficient of variation, intrascanner and intrareader

ii. Longitudinal measurement: measurement of ADC as an indicator of treatment response

1. Index: the ADC value at isocenter
· Bias Profile: ADC measurement should exhibit no more than a 5% bias at isocenter

· Precision profile: When acquiring ADC values in solid tumors greater than 1 cm in diameter, or twice the slice thickness (whichever is greater), once can character in vivo diffusion with at least a 15% test/retest coefficient of variation, intrascanner and intrareader
Definitions:

Cross-section: Cross-sectional data refer to observations of many individuals (subjects, objects) at a given time. 

  [In template it is the single time aspect that distinguishes cross-section from longitudinal] 

Bias: VIM, 2.18; also called measurement bias]: estimate of a systematic measurement error.

Bias describes the difference between the average (expected value) of measurements made on the same object and its true value. In particular, for a measurement laboratory, bias is the difference (generally unknown) between a laboratory's average value (over time [an infinite number of measurements]) for a test item and the average that would be achieved by the reference laboratory if it undertook the same measurements on the same test item (http://www.itl.nist.gov/div898/handbook/mpc/section1/mpc113.htm). If the true value is unknown, then the bias cannot be obtained.

Precision [VIM, 2.15; also called measurement precision]: closeness of agreement between indications or measured quantity values obtained by replicate measurements on the same or similar objects under specified conditions.

As noted in the VIM, precision is usually expressed numerically by measures of imprecision under the specified conditions of measurement, for example, by standard deviation or some multiple of standard deviation, variance, or coefficient of variation. Smaller variability is associated with higher precision (lower standard deviation, i.e., the values are tighter). The number of significant digits in the measurement obtained should reflect the precision. The ‘specified conditions’ can be, for example, repeatability conditions of measurement or reproducibility conditions of measurement. 

Repeatability: Variability associated with making repeated measurements under similar conditions

Assumption is that the true value of the biomarker will not have changed between measurements.

Example: take subject out, put subject back in, and then measure again

Reproducibility: Variability associated with making repeated measurements where conditions may have changed

Example: measuring same subject on different instruments

Repeatability coefficient: 2.77 x StDev  (or 1.96 x sqrt(2 x Var)) 

This is a metrology index, expressed in the same units as the measurand

Intra-class correlation coefficient: reproducibility index based on the proportion of total variance between measurements 

