Sensitivity to vascular correction

HYDECA, as well as all other quantification approaches used in PET, needs to correct the
measured tissue time activity curves for the contribution from the tracer present in the
vasculature. This applies to compartment models as well, unless the fractional blood volume
value (usually indicated as V) is left as a free parameter to be estimated from the data along with
the other parameters of the chosen compartment model. Our approach is to correct the tissue time
activity curves with a pre-defined, brain-wide Vg of 5% before applying HYDECA, an approach
to vascular correction commonly adopted in the Positron Emission Tomography (PET) field. If
the choice of Vp is in error, then naturally the performance of any quantification procedure may
be affected. An optimized Vg value should be pre-assessed before using HYDECA (or any PET
quantification approach with a fixed V), if pathological changes in the Vg value are suspected in
the population at hand.

To investigate the sensitivity of HYDECA estimates of the non-displaceable distribution
volume (Vnp) to a potentially erroneous vascular correction of the tissue time activity curves, we
ran an additional simulation study as follows. For both radiotracers, we considered for each of the
subjects in the two available test-retest datasets [1, 2] (baseline scans) the time activity curves
corrected with Vg = 5% in all regions that are considered simultaneously by HYDECA (these
curves are denoted here as Crissur(t)). Then, for each of 20 Vg values (ranging from 1% to 20%
with a step of 1%), we generated for each subject 20 new sets of tissue time activity curves using
the following equation: C(t) = (1-Vg)Crssur(t) + VeCa(t), with Cg(t) the subject radiotracer total
radioactivity in blood. We then corrected every new set of tissue time activity curves with a fixed
Vg of 5% so that, for each subject, 19 of the new sets of tissue time activity curves were
erroneously corrected for vasculature presence (with an error in Vg ranging from -4% to +15%),
(and thus only one set was accurately corrected). In each subject, we then estimated Vyp using
HYDECA in each of the 20 new sets of tissue time activity curves, and compared each of the Vxp
estimates corresponding to erroneous vascular correction to the one corresponding to no error in
vascular correction. As a measure of comparison, we used the percent difference defined as
follows: PDerve = 100[(Vp-errve - VNp-Noerrve)/ Vpnoerve], With Vipeerve the Vinp value
estimated at each instance with erroneously corrected time activity curves, and Vnp.noerve the
Vb value estimated in correspondence of the accurately corrected set of time activity curves.

S5 Fig shows, for both tracers, PD,,vc values (average and standard deviation, SD, across
subjects within each tracer; y-axis), as a function of the difference between true Vg value (which
varied from 1% to 20%, as described above) and the value adopted for correction (which is fixed
at 5%) (x-axis). HYDECA estimates of Vyp appear to be robust to erroneous vascular correction
(PDenve between -10% and +10%) for errors in Vg in the range -4% to +5% for [''C]DASB, and -
4% to +7% for [''C]CUMI-101.

S6 and S7 Figs show the residue function R(t) curves deconvolved in all considered
regions in correspondence of different errors in Vg, and in correspondence of no error, and the
corresponding HYDECA cost functions, in 2 representative subjects, one for each tracer.
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