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2. Clinical Context and Claims
Clinical Context
Quantifying the volumes of tumors and measuring tumor longitudinal changes within subjects (i.e. evaluating growth or regression with image processing of CT scans acquired at different timepoints).

Compliance with this Profile by all relevant staff and equipment supports the following claim(s):
Claim 1:  There is a 95% probability that the measured change -25% to +30% encompasses the true tumor volume change. 
This claim holds when: 
· the tumor is measurable at both timepoints (i.e., tumor margins are sufficiently conspicuous and geometrically simple enough to be recognized on all images in both scans; the tumor is unattached to other structures of equal density) 
· the tumor longest in-plane diameter is between 10 mm (volume 0.5 cm3) and 100 mm (volume 524 cm3) at both timepoints
Discussion

<<Strawman “Interpretation” text.  Attempted based on Notes 2 and 3 below.  Please correct as needed.>>
<<A clinician may infer with 95% confidence the presence of a true change if the measured change in tumor volume exceeds the relevant precision value (-25% or +30%).   Further, the 95% confidence interval for the magnitude of the true change is given by: ± the relevant precision value >>
The lower bound on the tumor longest in-plane diameter is set to limit the variability introduced when approaching the resolution of the dataset, e.g. partial volume.  The upper bound is set to limit the variability introduced by more complex tumor morphology and organ involvement, and also to keep performance assessment procedures manageable.

The asymmetric range in the claim (-25% to +30%) is due to the way change is conventionally expressed and how measurements are performed.    
The performance values in Claim 1 reflect the likely impact of variations permitted by this Profile. The Profile permits different compliant actors (acquisition device, radiologist, image analysis tool, etc.) at the two timepoints (i.e. it is not required that the same scanner or image analysis tool be used for both exams of a patient).    If one or more of the actors are the same, the implementation is still compliant with this Profile and it is expected that the measurement performance will be improved.  To give a sense of the possible improvement, the following table presents expected precision for alternate scenarios, however except for the leftmost, these precisions values are not part of Claim 1.  

Table 1: Expected Precision for Alternate Scenarios (Informative)
	Different 

Acquisition Device
	Same 

Acquisition Device

	Different 

Radiologist
	Same 

Radiologist
	Different 

Radiologist
	Same 

Radiologist

	Different Analysis Tool
	Same Analysis Tool
	Different Analysis Tool
	Same Analysis Tool
	Different Analysis Tool
	Same Analysis Tool
	Different Analysis Tool
	Same Analysis Tool

	29%

	28%
	22%
	21%
	7±21%

	7±19%
	2±9%
	2±7%


Notes:


1. Precision is expressed here as 2.77 times the within-subject coefficient of variation.

2. A measured change in tumor volume that exceeds the relevant precision value in the table indicates 95% confidence in the presence of a true change. 

3. A 95% confidence interval for the magnitude of the true change is given by: ± the relevant precision value

While the claim has been informed by an extensive review of the literature, it is currently a consensus claim that has not yet been fully substantiated by studies that strictly conform to the specifications given here.  A standard utilized by a sufficient number of studies does not exist to date.  The expectation is that during field test, data on the actual field performance will be collected and changes made to the claim or the details accordingly.  At that point, this caveat may be removed or re-stated.

<Todo (Once Claim iteration completes): 
Update performance requirements in Section 3 to match updated claim.
Confirm the Performance Assessment Procedures in Section 4 are appropriate, including sample size sufficient to meet confidence limits)
Update the above “caveat” paragraph to reflect our current state of substantiation.
>
<Also:

Run the claim text by more people (e.g. Tony Reeves)

Support Screening Profile as needed to compose the language for a single-timepoint claim.

>

�


Need to address the asymmetry issue by also quoting two values here.  These numbers are (likely) currently based on the mean as the baseline which avoided the asymmetry.  Probably algebraic to get the boundaries.  


Nancy, Grace and Andy will talk through the data/derivations to make sure we have valid numbers. Ask Julie to run a doodle poll to set up the call and notify the group so anyone who wants to can join.


They may also discuss how to derive the full set of values in the assessment procedure


�Need to discuss how to present this (bias & precision) and whether it is present on both sides.


�Alternative 2:


With 95% confidence,�1. A measured tumor change of more than 30% is a real change.


2. The amount of change is: measured change +30%
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