High-Throughput Truthing (HTT) Project
Data Collection Tutorial
VTA: Visual TIL Assessment

HTT aims to create a validation dataset for Al/ML medical devices,
through the use case TiLs in Breast Cancer.

This tutorial was prepared in partnership with the International
Immuno-Oncology Biomarker Working Group - 2020

Sarah Dudgeon
Brandon Gallas
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Aim of this tutorial

e To provide operational data-collection instructions to pathologists (HTT study participants)

e To provide a demonstration of hardware and software used in the HTT project
— Evaluation Environment for Digital and Analog Pathology (eeDAP)
— CaMlicroscope
— PathPresenter

* Prerequisite: Clinical Training on VTA

— Standardized evaluation of Tumor-Infiltating Lymphocytes (TIL) in Breast Cancer for daily clinical
and research practice or clinical trial setting: A tutorial prepared by the International Working
Group for TIL in breast cancer — 2014. Denkert, C., Salgado, R., Demaria, S.

* Access the clinical training here:
https://ncihub.org/groups/eedapstudies/wiki/HighThroughputTruthingYear3/File:Tutorial WebsiteAdapted290
12020.pdf

— For Freely available online Training-tool, see www.tilsinbreastcancer.org
e For any query, please contact Roberto Salgado —Roberto@salgado.be-



https://ncihub.org/groups/eedapstudies/wiki/HighThroughputTruthingYear3/File:TutorialWebsiteAdapted29012020.pdf
http://www.tilsinbreastcancer.org/

Data-Collection Tasks

 There are two modes of data collection: microscope-mode or a digital-mode
* You will be presented a sequence of Regions of Interest (ROI).
 For each ROI, please complete three tasks:

 There are approximately 80 ROIs per batch, 10 ROIs per slide and 8 slides.



ROI: Region of Interest

Digital ROI: Microscope ROI:
 The bounding box is digitally marked on the e Thereis areticle in the eyepiece showing the
whole slide image (WSI) bounding box

Use the outermost bounding box.
* 500 um x 500 um at 20X

Reticle Schematic



Label the ROI:

~

Intra-tumoral
stroma

Stroma within the limits
of the cancer (NOT
intra-epithelial TILs)

Eligible for
Visual TIL

Assessment

Data Collection: Task 1

~

Tumor with NO
intervening
stroma

Densely packed tumor
with no stroma,
regardless of immune
infiltrate

ary

\_ v

(- )

Invasive margin

Typically 1mm,
contains edge of
malignant cell nests

Eligible for
Visual TIL

Assessment
(VTA)

~

Other regions

Necrosis, fibrosis, or
other areas of
granulocytic infiltrate




Data Collection: Task 2

e Within the same region of interest (ROI), assess eligibility for Visual TIL
Assessment (VTA)

NOT Eligible: Eligible:
1. Tumor with NO intervening stroma 1. Intra-tumoral stroma
2. Other regions 2. Invasive margin




Data Collection: Task 3

e Evaluate eligible ROIs for percent stromal TIL density (% TILs) and record
using the sliding bar or numeric entry box on the digital user interface.

tumor with no/minimal tumor with intermediate/ tumor with high
immune cells heterogeneous infiltrate immune infiltrate

0-10% stromal TILs 0-40% stromal TILs 40-90% stromal TILs




Example VTAs




Slides and Images for Evaluation

e Needle core biopsies of ductal
breast carcinomas w/ H&E stain

e Each sample = unique patient.

e Hormone status and other
IHC/orthogonal test outcomes
unavailable.

Why did the HTT project elect this use case?

Clinical: TILs are an exciting biomarker in precision medicine.
Recently found to be a potential for ubiquitous cancer
treatment, TILs, represent an avenue for treatment or
treatment response measurement. Particularly those found
in biopsy samples could lessen chemo burden carried by
some patients.

Technical: TILs represent a computer-identifiable feature-
level annotation. Carcinomas of the breast provide
heterogenous backgrounds for ample object variability.
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Data Collection System

eeDAP



Data Collection Systems

eeDAP is comprised of hardware and
software components.

Evaluate specimens using the microscope

Laptop: Microscope camera view

record estimates using the GUI

Camera

Microscope

Stage Stage controller

Monitor: WSI view, GUI
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Data Collection Systems -
ARG eeDAP
s e n® 1. Select an ROI label from
the list of options

2. Verify that a
Visual TIL Assessment
can be conducted

3. Record TIL Density (%)



Data Collection Systems -
SRR eeDAP

1. Select an ROl label from
the list of options

2. Verify that a
Visual TIL Assessment
can be conducted

3. Record TIL Density (%)

——

—
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Data Collection Systems .
eeDAP

Evaluate Next ROI

Abort the study
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Data Collection Systems .
eeDAP

Evaluate Next ROI

Abort the study
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®
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Data Collection Systems

Always evaluate at 20x

You CAN switch the microscope objective for
context, without moving the stage, in
microscope mode.

DO NOT adjust the microscope location during
the study.
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Data Collection System

Digital Platforms:
CaMicroscope



Data Collection Systems |:l

Digital Platforms:
CaMicroscope

Sign in with your Google account

HTT ROI ANNOTATION

HTT ROI Annotation is a tool to view, label, and annotate biomedical images.

PLEASE SIGN IN WITH YOUR GOOGLE
ACCOUNT
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Data Collection Systems

Digital Platforms:
CaMicroscope

Read and respond to the
Participant Consent Form

Participant Consent Form

= <+ AutomaticZoom *

INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY CONDUCTED BY THE
U.5. FOOD AND DRUG ADMINISTRATION

High-throughput truthing of microscope slides to validate artificial
intelligence algorithms analyzing digital scans of same slides

Principal Investigator: Dr. Brandon Gallas, FDA

You are being asked to participate in a research study as a pathologist performing assessments of
archived tumor slides. The following information is being given to you to explain the study purpose,

what you will be asked to do as a participant, and the potential risks and benefits. You are encouraged
to ask questions before deciding to participate, or at any time during the course of the study.

| Accept The Terms of Consent Form. pownload Consent Form
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Data Collection Systems o
Ig1ta atrorms.

HTT ROI ANNOTATION CaMicroscope

HTT ROI Annotation is a tool to view, label, and annotate biomedical images.

STEP 1: PARTICIPANT SURVEY y STEP 2: ANNOTATION
Xy

We want to learn more about you. Please Participants randomly pick up a ROl and

@ take the time to complete this survey. annotate on it.

(Please ignore if already done)

PICK & ANNOTATE

First take the Participant Survey

21



Data Collection Systems o
Ig1ta atrorms.

HTT ROI ANNOTATION CaMicroscope

HTT ROI Annotation is a tool to view, label, and annotate biomedical images.

STEP 1: PARTICIPANT SURVEY y STEP 2: ANNOTATION
Xy

We want to learn more about you. Please Participants randomly pick up a ROl and

annotate on it.

{ PICK & ANNOTATE

@ take the time to complete this survey.
(Please ignore if already done)

TAKE THE SURVEY

/]

Start the study: Pick & Annotate
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Data Collection Systems

Digital Platforms:
CaMicroscope

SIGN OUT

HOME

HTT-001

This Is The Batch
001 of HTT-TILS-001

ROIs Evaluation

HTT-005

This Is The Batch
005 of HTT-TILS-005

ROIs Evaluation

HTT-002

This Is The Batch
002 of HTT-TILS-002

ROIs Evaluation

HTT-006

This Is The Batch
006 of HTT-TILS-006

ROIs Evaluation

HTT-003

This Is The Batch
003 of HTT-TILS-003

ROIs Evaluation

HTT-007

This Is The Batch
007 of HTT-TILS-007

ROIs Evaluation

Begin with HTT-001, then work sequentially

HTT-004

This Is The Batch
004 of HTT-TILS-004

ROIs Evaluation

HTT-008

This Is The Batch
008 of HTT-TILS-008

ROIs Evaluation
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Data Collection Systems

Digital Platforms:
CaMicroscope

SIGN OUT

HOME

HTT-001 HTT-002 HTT-003

This Is The Batch This Is The Batch This Is The Batch
001 of HTT-TILS-001 002 of HTT-TILS-002 003 of HTT-TILS-003
HTT-005 HTT-006 HTT-007

This Is The Batch This Is The Batch This Is The Batch
005 of HTT-TILS-005 006 of HTT-TILS-006 007 of HTT-TILS-007

ROIs Evaluation ROIs Evaluation

ROIs Evaluation

Begin with HTT-001, then work sequentially

HTT-004

This Is The Batch
004 of HTT-TILS-004

ROIs Evaluation

HTT-008

This Is The Batch
008 of HTT-TILS-008

ROIs Evaluation
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Data Collection Systems

Digital Platforms:
CaMicroscope

CaMicroscope Data Table X
&« c ‘@' © & hitpsy, olf.cc.emory.edu//camic/htt/apps/labeling/labelingSimpleAnnotationViewer.html?collectionld=5e289220f628fc6b&fTe54d0 wee ﬁ In 60 @I =
HOME COLLECTION LIST

50 |~ | entries per page Search
ID L ET) ) Study Specimen MPP ROIs
5e2886c7adbe1d0005170121 HTT-TIL5-001-11B 0.22834699609526637 10/10 0
5e2886a3adbe1d0005170107 HTT-TIL5-001-08B 0.22834699609526637 10/10 0
5e288696adbe1d00051700f7 HTT-TIL5-001-12B 0.22834699609526637 10/10 0
5e288684adbe1d00051700e1 HTT-TIL5-001-13B 0.22834699609526637 10/10 0
5e288681adbe1d00051700db HTT-TIL5-001-07B 0.22834699609526637 10/10 0
5e28866fadbe1d00051700c7 HTT-TIL5-001-09B 0.22834699609526637 10/10 0
5e273addadbe1d000517006c HTT-TIL5-001-04B 0.22834699609526637 8/10 m
5e273994adbe1d000517002c HTT-TIL5-001-03B 0.22834699609526637 0/10 m
Showing 1 to 8 of 8 entries

Please complete all slides in the batch



Reset ROl view
after scrolling
and paning

Data Collection Systems

Digital Platforms:
CaMicroscope

D © 10

: ROI Type:
@ Intra Tumoral Stroma
O Tumor with No Intervening Stroma
O Invasive Margin
O Other Regions

[ Eligible for TIL Assessment

Save & Next

Zoom & pan by using your mouse or the sliding bar
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CaMicroscope

Data Collection Systems o
Ig1ta atrorms.

2 Tumor with Mo Intervening Stroma

O Invasive Margin

Reset ROl view
after scrolling |-
and paning =

27

Zoom & pan by using your mouse or the sliding bar



Data Collection Systems

Digital Platforms:
CaMicroscope

1. Select an ROl label from
the list of options

® Intra-Tumoral Stroma

O Tumor with No Intervening Stroma

2. Ver|fy that a g Invasive Mfargin

1 Other Regions
Visual TIL Assessment

can be conducted

Eligible for TIL Assessment

0%
Please Assess TIL Density

3. Record TIL Density (%)
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Data Collection Systems

Digital Platforms:
CaMicroscope

1. Select an ROl label from
the list of options e

® Intra-Tumoral Stroma

O Tumor with No Intervening Stroma

2. Ver|fy that a O Invasive Margin

I O Other Regions
Visual TIL Assessment
can be Conducted é Eligible for TIL Assessment

0%
2 Please Assess TIL Density

3. Record TIL Density (%)
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Data Collection Systems

Digital Platforms:
CaMicroscope

Use the graph button to review examples

The Example Of TIL Densities
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Data Collection Systems l—.._.—l

Digital Platforms:
CaMicroscope

¢ Use the help button to review training documents

Tutorial

Standardized evaluation of
Tumor-Infiltating Lymphocytes (TIL)
in Breast Cancer for daily clinical and

research practice or clinical trial setting

A tutorial prepared by the International Working
Group for TIL in breast cancer — 2014 — adapted 2020

Carsten Denkert
Roberto Salgado
Sandra Demaria
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Data Collection Systems g

Digital Platforms:
CaMicroscope

@ Always evaluate at 20x

L__.__Ii You CAN zoom in/out and scroll through
surrounding tissue in digital mode.

32



Data Collection System

Digital Platforms:
PathPresenter



Data Collection Systems

Digital Platforms:
PathPresenter

Path Presenter Al # Dashboard & sarah dudgeon@fda hhs.gov -

ity T ™

Ewvent for Jan-Batch-1

Event for Jan-Batch-3 Event for Jan-Batch-4

£ Annotation # Annotation £ Annotation # Annotation

& : - @ s »
C<Te \*’2','\* C g& ..‘“’3'?'\" Og a7 ¢

&7 ai &
TR N — TR N _— TR N
£ B °8 . A N 2.
' - i (e Y AN 0" n s (s =
Event for Jan-Batch-5 Event for Jan-Batch-6 Event for Jan-Batch-7 Event for Jan-Batch-8
# Annctation # Annotation # Annctation # Annotation

Begin with Batch-1, then work sequentially
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Data Collection Systems

Digital Platforms:
PathPresenter

Path Presenter Al # Dashboard & sarah dudgeon@fda hhs.gov -

ity T ™

Ewvent for Jan-Batch-1

Event for Jan-Batch-3 Event for Jan-Batch-4

£ Annotation # Annotation £ Annotation # Annotation

& : - @ s »
C<Te \*’2','\* C g& ..‘“’3'?'\" Og a7 ¢

&7 ai &
TR N — TR N _— TR N
£ B °8 . A N 2.
' ) i (e Y AN 0" n s (s =
Event for Jan-Batch-5 Event for Jan-Batch-6 Event for Jan-Batch-7 Event for Jan-Batch-8
# Annctation # Annotation # Annctation # Annotation

Begin with Batch-1, then work sequentially
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Data Collection Systems

Digital Platforms:

PathPresenter
Path Presenter Al # Dashboard & sarah.dudgeon@fda.hhs.gov ~
’ Event for Jan-Batch-1 My Annotations : 0 “ Visualization
s || e
Pending Attempt :
Pending ROI to annotate : —
Show 10 v |entries Search:

FileName Original FileName No Of ROI's No Of Annotations Annotation Status Analysis
GM1578073114208.NDPI HTT-TILS-001-03B.ndpi 10 [Pending : 10] 0 Pending Analysis
GM1578073114238.NDPI HTT-TILS-001-04B.ndpi 10 [Pending : 10] 0 Pending Analysis
GM1578073114327 NDPI HTT-TILS-001-078.ndpi 10 [Pending : 10] 0 Pending Analysis
GM1578073114406.NDPI HTT-TILS-001-08B.ndpi 10 [Pending : 10] 0 Pending Analysis
GM1578073114431.NDPI HTT-TILS-001-09B.ndpi 10 [Pending : 10] 0 Pending Analysis
GM1578073114502.NDPI HTT-TILS-001-11B.ndpi 10 [Pending : 10] 0 Pending Analysis
GM1578073114556.NDPI HTT-TILS-001-12B.ndpi 10 [Pending : 10] 0 Pending Analysis
GM1578073114588.NDPI HTT-TILS-001-13B.ndpi 10 [Pending : 10] 0 Pending Analysis

Showing 1 to 8 of 8 entries

Previous - Next

44 Back to DataSets 44 Back to Analysis Projects

Please complete all slides in the batch
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Data Collection Systems

Digital Platforms:

Move through your tasks using Next & Previous PathPresenter

‘ 0| & | | a| S| ¢ o2sx || 2| B 10x Zﬁxﬁﬂx'-@. Zoom: 0 #Grn

2 mm ' ROI

ROI Label :
Select Title v

Description :

"I Wta appropriate

= Gancel m

Hide All ROI

Annotation 100
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Data Collection Systems o
igital Platforms:

e (o] |Q \| * 0.25x% 2x B I 10% . 40 --a 1 Zoom: 10 [ # Grid «Prev_: MNext» PathPresenter

Zoom & pan by using your
mouse or the
magnification buttons
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**New image soon g
Data Collection Systems

Digital Platforms:

PathPresenter
ROCI
d O a O a O
(] [l 2
e — 1. Select an ROl label from
' ' faay o 4 the list of options
Description :
_ Please add description
S Y YR R LR PN 2. Verify that a
: X 4 ' Akl : - , #| Wia Available .
Sl B2 e SR e Visual TIL Assessment
NG ' can be conducted
| %, Via 52
| conce! | 3. Record TIL Density (%)
B (Keyboard or Slider)
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**New image soon g
Data Collection Systems

Digital Platforms:
PathPresenter

ROI

L] O a O a O
] | o

vy pal 1. Select an ROI label from
Ay o T the list of options

Description :

] rr'::'n G.o 025x.2=<.5>¢:10x m@_-a

Please add description

S N Al A AN 2. Verify that a
NS SN ST 54 : %, LV ¥l via Available ’V

o isual TIL Assessment
52 can be conducted

Via

3. Record TIL Density (%)
Show AlIROI (Keyboard or Slider)
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Data Collection Systems g

Digital Platforms:
CaMicroscope

@ Always evaluate at 20x

L__.__Ii You CAN zoom in/out and scroll through
surrounding tissue in digital mode.
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Please send any study-related questions or comments to:

Brandon Gallas: brandon.gallas@fda.hhs.gov
Sarah Dudgeon: sarah.dudgeon@fda.hhs.go

Please send any other questions or comments to:

Roberto Salgado: roberto@salgado.be



MISSING: PathPresenter (to do)

e Show informed consent

e Location of tutorial(s)
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