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Overview
This data collection procedure describes a method for collecting the following information from multiple pathologists using digitized histological sections of breast cancer: 1) mitotic (Nottingham) scores from preselected image regions and 2) confidences measures indicating a pathologist’s certainty that an individual nucleus is a mitotic figure.	Comment by Darren Treanor: I’m sure this is already part of your plan, but it might be worth distinguishing between mitotic activity index (MAI) which is part of Bloom Richardson score, from Nottingham prognostic index
(though I’m not a breast pathologist, this may have changed since I was a generalist)	Comment by Darren Treanor: Add overall AIM of the experiment – needs to be specific
e.g. “primary aim: To study the accuracy of mitosis detection on WSI
Secondary aims: To compare observer performance between human observers for mitosis detection”
	Comment by Darren Treanor: If you haven’t already, have a look at the existing literature on mitosis detection on glass and digital images – worth putting a short paragraph in here on the current state of the science, and where the gaps are

Mitosis collection protocol	Comment by Darren Treanor: Consider adding a flowchart to indicate the process of the experiment, and a diagram to show the different ROIs you are talking about 
1. Our in-house pathologist selects 100[footnoteRef:1] mitosis regions from 100 different patients (i.e. one region per patient) exhibiting the following characteristics[footnoteRef:2]: [1:  This is the largest number of cases I think we can get pathologists to do in a reasonable time.]  [2:  Several different data sources should become available.  The data used will depend upon which arrives first.] 

a. Each area is a rectangle with an area equivalent to 10 fields-of-views (FOV) at 40x magnification[footnoteRef:3]	Comment by Darren Treanor: Might be worth specifying the area in microns squared, and explaining how that relates to a standard microscope (ideally cite the area of a given microscope model) [3:  This is the area recommended by CAP guidelines for measuring mitotic score.] 

b. The distribution of mitotic scores across patients is approximately	Comment by Darren Treanor: I understand the desire to have a range of cases which reflect the clinical practice, hence this choice of 33% in each category
It might be useful to consider whether these categories should reflect clinical practice , if you can find

HOWEVER if you are trying to study the accuracy of mitosis detection you should ask yourselves whether you need to have these subgroups – surely all you need is lots of images with lots of mitoses and potential mitoses in them


But I understand if a secondary aim is to investigate the appropriate classification of cases, it might help to do this
i. 33% with scores of 3
ii. 33% with scores of 2
iii. 33% with scores of 1	Comment by Darren Treanor: Would you consider including areas with scores of zero as well?

2. From each rectangle, our in-house pathologist selects a representative box (2000x2000 pixels at approximately 0.25 microns per pixel)	Comment by Darren Treanor: How? On a microscope? On a WSI?

If a WSI, how will you capture that ? Will you compress it?

Consider whether z stacking affects mitosis detection – would you like to include that in your study? Or is that impractical?


3. Within each box, our in-house pathologist[footnoteRef:4] places a dot on each nucleus that could conceivably be a mitosis	Comment by Darren Treanor: You might want to consider the confidence of the in-house person too. 
Might it be useful for them to score their confidence for each nucleus [4:  Using our in-house pathologists is slow.  Our engineers could probably do this quickly, and should do well enough.] 


Mitosis scoring protocol 
[bookmark: _GoBack]Each (10 FOV) rectangle is sent to seven[footnoteRef:5] breast cancer pathologists[footnoteRef:6] who examine the entire rectangle and record the mitotic score.	Comment by Darren Treanor: Why seven?
Ideally you’d have some pilot data and an idea of the digtal-glass performance (or some best guess) which you use to do a sample size calculation 

Consider what order you want them to do the review in. if they are doing both digital and glass reviews. Generally randomising it is best

	Comment by Darren Treanor: Clarify is this a glass slide, or digital slide, or both? [5:  We still need to recruit them.  We have done something similar before, and it should not be a problem.  In case of difficulties, we could relax the requirement of being a breast pathologist.]  [6:  We could increase the number of samples (from the proposed 100) by sending only a subset of the cases to each pathologist.  However, this adds another source of variability and could impact the statistical value of each sample. ] 


Individual Mitosis Evaluation
Each (2000x2000) box is sent to the seven breast cancer pathologists. Within the box, each mitosis is examined (facilitated by our web-based viewer[footnoteRef:7], which magnifies each mitosis in succession) and categorized as follows: [7:  Our viewer was designed to facilitate such experiments.  Without it, such experiments would require too long.  ] 


[image: C:\Users\jmonaco.INSPIRATA\Pictures\Picture4.png]	Comment by Darren Treanor: I’d prefer a more granular score – 7 point likert or 10 point preference?
But would defer to methodolists on this one
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