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ONLINE RESOURCE 1: Validation of Hermes Brass Quantitation Relative to the Established Research Method 
This study employed a retrospective sample of 116 subjects with a valid florbetapir PET image randomly selected from two a previously reported studies [1,2] consisting of 40 images from young cognitively normal subjects (CN), 39 older cognitively normal subjects and 37 patients clinically diagnosed as probable Alzheimer’s Disease (AD).  The parent studies were approved by appropriate institutional review boards and all subjects gave informed consent prior to performance of study procedures. 
As described previously, all participants received a single administration of approximately 370 MBq Florbetapir F 18, followed approximately 50 minutes later by a 10 minute PET acquisition (2 X 5 minute frames).  Images were reconstructed using an ordered subset estimation algorithm (4 iterations, 16 subsets, with a post-reconstruction Gaussian filter of 5mm), and corrected for scatter and attenuation using commercial software packages for the respective scanners (Siemens: ECAT HR+ PET and 16-slice Biograph PET/CT, GE: Discovery LS PET/CT and Advance PET/CT).  No partial volume correction was performed.  Each image was analyzed twice, once using the research method [1, 3], and once using Hermes Brass to register florbetapir PET images into a template space where the regions of interest were applied to compute mean regional tracer uptake.  For each method a cortical average standard uptake value ratio was calculated as the average of the same six target regions frontal, temporal and parietal cortex, anterior and posterior cingulate and precuneus relative to the whole cerebellum reference region [3].
The calculated SUVr using the research method ranged between 0.88 and 1.77, and between 0.85 and 1.75 using Hermes.  The overall correlation between the two methods was 0.99, accounting for 98% of the variance.  The slope of the regression line comparing the two quantitation methods approached 1.0 and the intercept approached 0 (Online Resource 2: Hermes_SUVr = 0.9757*research SUVr + 0.0343).  Using the research method, the threshold for amyloid positivity has been previously reported as 1.10 [8, 15].  When research SUVr = 1.10, the Hermes SUVr (95% CI) = 1.11 (1.101, 1.114).  Using the threshold of 1.10 for the research method and 1.11 for the Hermes method, 113 of 116 subjects were classified the same across the two software systems.  













ONLINE RESOURCE 2:  Correlation between Research Method and Hermes Brass
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ONLINE RESOURCE 3 (Statistical Supplement):  Net Reclassification Index 
The net reclassification index (NRI) [4] was used to evaluate the improvement of scan interpretation using the VisQ method, and was the primary endpoint in the Hermes replication. The NRI test is a prospective measure that quantifies the correctness of upward (negative to positive) and downward (positive to negative) reclassification of predicted probabilities as a result of adding a new marker (in this case quantitation). For the studies presented, the NRI statistic provides an estimate of the fractional increase in accurate scan reads with adjunct quantitation normalized to an assumption of equal distribution of true positive and true negative scans in a given population. Thus, a NRI result of 0.05 would equate to a 5% increase in the number of accurate scan reads in a population of equally distributed positive and negative scans.
The neuropathologist binary modified CERAD classification from the autopsy cohort parent study [1] was used as the truth standard (TS) for this analysis.  The reader’s interpretation was compared to this TS to determine if it was accurate or not.  For example with 21 readers in the Hermes replication reading all 46 scans from cases that came to autopsy within one year of florbetapir scan, (28 positive and 18 negative according to the TS), there was a total of 966 scan readings (588 reads on positive scans and 378 reads on negative scans).  The null hypothesis tested was that the NRI from this pooled sample (shown in the equation below) was equal to 0.  An asymptotic Z test was performed to test the hypothesis, and a rejection of the null hypothesis in favor of the alternative hypothesis would be interpreted as demonstrating superiority of VisQ scan interpretation over visual interpretation alone.

Where




and
events: true positive cases by neuropathologist’s diagnosis;
nonevents: true negative cases by neuropathologist’s diagnosis;
moving up:  scan interpretations that changed from negative to positive;
moving down:  scan interpretations that changed from positive to negative.
The statistical hypothesis to be tested is as follows:


An asymptotic Z-test was applied to test if the NRI equaled 0 or not, under a two-sided 5% type I error rate, as shown below:



ONLINE RESOURCE 4:  Table of Scan Reads Compared to a Positive or Negative Truth Standard
	
	
	Autopsy Cohorta

	
	
	Vis(+)/VisQ(+)
	Vis(+)/VisQ(-)
	Vis(-)/VisQ(+)
	Vis(-)/VisQ(-)

	Total (n=1932) positive TS
	
	1740 (90.06%)
	42 (2.17%)
	62 (3.21%)
	88 (4.55%)

	Total (n=1242) negative TS
	
	69 (5.56%)
	96 (7.73%)
	21 (1.69%)
	1056 (85.02%)

	
	
	Patients Seeking Diagnosisb

	
	
	Vis(+)/VisQ(+)
	Vis(+)/VisQ(-)
	Vis(-)/VisQ(+)
	Vis(-)/VisQ(-)

	Total (n=1914) positive TS
	
	1658 (86.62%)
	5 (0.26%)
	162 (8.46%)
	89 (4.65%)

	Total (n=1386) negative TS
	
	103 (7.43%)
	81 (5.84%)
	60 (4.33%)
	1142 (82.40%)


Total number of image reads performed in the study grouped by autopsy or patients seeking diagnosis and sub grouped by the truth standard (amyloid positive or amyloid negative).
aTruth standard for autopsy cohort was the neuropathologist diagnosis at autopsy 
bTruth standard for patients seeking diagnosis was the 3 best readers 

ONLINE RESOURCE 5:  Table of Scan Reads Compared to a Positive or Negative Truth Standard (VisVis group)
	
	
	Autopsy Cohorta

	
	
	Vis1(+)/Vis2(+)
	Vis1(+)/Vis2(-)
	Vis1(-)/Vis2(+)
	Vis1(-)/Vis2(-)

	Total (n=308) positive TS
	
	288 (93.51%)
	3 (0.97%)
	11 (3.57%)
	6 (1.95%)

	Total (n=198) negative TS
	
	27 (13.64%)
	10 (5.05%)
	3 (1.52%)
	158 (79.80%)

	
	
	Patients Seeking Diagnosisb

	
	
	Vis1(+)/Vis2(+)
	Vis1(+)/Vis2(-)
	Vis1(-)/Vis2(+)
	Vis1(-)/Vis2(-)

	Total (n=319) positive TS
	
	272 (85.27%)
	13 (4.08%)
	8 (2.51%)
	26 (8.15%)

	Total (n=231) negative TS
	
	18 (7.79%)
	7 (3.03%)
	8 (3.46%)
	198 (85.71%)


Total number of image reads performed in the study grouped by autopsy or patients seeking diagnosis and sub grouped by the truth standard (amyloid positive or amyloid negative).
aTruth standard for autopsy cohort was the neuropathologist diagnosis at autopsy 
bTruth standard for patients seeking diagnosis was the 3 best readers 
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