Use cases of intra-and inter-individual short-term variability of AD plasma biomarkers

1. Intra-individual variability: Patient X, diagnosed with AD, is allocated to receive intervention XX. Prior to intervention two blood samples are drawn to estimate the patients homeostatic set-point of plasma P-tau217, e.g. 0.77pg/mL and GFAP, e.g. 135pg/mL.  A new blood sample is drawn after 12 weeks to measure the effect of the intervention on plasma P-tau217 and GFAP. Plasma P-tau217 is decreased to 0.65pg/mL (a difference on 0.12pg/mL) which could be considered as an effect of intervention XX? However, based on the P-tau217 RCV calculated in this study, a decrease in plasma P-tau217 should be more than -28.9% = more than 0.22pg/mL, to be considered a difference exceeding intra-individual and assay variability. Further, plasma GFAP was increased to 150pg/mL, which could be considered as a side effect or lack of effect of XX? GFAP RCV in the AD group was +40.4%: thus, an increase should be more than 54.5pg/mL. New samples are drawn from patient X at week 36. Plasma GFAP is unchanged, but P-tau217 is further decreased to 0.50pg/mL, i.e., a decrease exceeding RCV, indicating a change in the biomarkers concentration that could be due to the intervention.
2. [bookmark: _Hlk184842644]Inter-individual variability: N=100 patients with AD are allocated to the treatment arm and n=100 to the placebo arm, in a clinical trial testing the effect of medication Y on plasma NfL. Baseline NfL is collected and the inter-individual variability in both groups are calculated at baseline. X months after treatment/placebo, a new plasma NfL is measured. Comparing the baseline variance with the changes in plasma NfL, one can determine if the change in plasma NfL is clinically relevant and should be interpreted as due to treatment effect and furthermore, one can examine if the variance in the treatment group is markedly lower compared to the placebo group, indicating a uniform response to treatment. 

