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EDITOR’S NOTE: FURTHER PICTURE SLIDES THAT WERE ONLY RELEVANT
WITH NARRATION HAVE BEEN REMOVED-TO REDUCE FILE SIZE AND FOR EASE
OF REVIEW. PLEASE VISIT THE ONLINE RECORDING TO SEE THEM IN CONTEXT.
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ROI = (Net Profit / Cost of Investment) X 100




Estimated ROI = (C + B — A) / (A) x 100

A = Projected costs
B = Projected cost savings and cost avoidance
C = Projected revenue
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CPT Code

Long Descriptor

+0751T

Digitization of glass microscope slides for level Il, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0752T

Digitization of glass microscope slides for level Ill, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0753T

Digitization of glass microscope slides for level IV, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0754T

Digitization of glass microscope slides for level V, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0755T

Digitization of glass microscope slides for level VI, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0756T

Digitization of glass microscope slides for special stain, including interpretation and report, group |, for microorganisms (eg, acid fast, methenamine silver) (List separately in addition to code for primary procedure)

+0757T

Digitization of glass microscope slides for special stain, including interpretation and report, group Il, all other (eg, iron, trichrome), except stain for microorganisms, stains for enzyme constituents, or immunocytochemistry and immunohistochemistry (List separately in addition to code for prima
procedure)

+0758T

Digitization of glass microscope slides for special stain, including interpretation and report, histochemical stain on frozen tissue block (List separately in addition to code for primary procedure)

+0759T

Digitization of glass microscope slides for special stain, including interpretation and report, group lll, for enzyme constituents (List separately in addition to code for primary procedure)

+0760T

Digitization of glass microscope slides for immunohistochemistry or immunocytochemistry, per specimen, inttial single antibody stain procedure (List separately in addition to code for primary procedure)

+0761T

Digitization of glass microscope slides for immunohistochemistry or immunocytochemistry, per specimen, each additional single antibody stain procedure (List separately in addition to code for pimary procedure)

+0762T

Digitization of glass microscope slides for immunohistochemistry or immunocytochemistry, per specimen, each multiplex antibody stain procedure (List separately in addition to code for primary procedure)

+0763T

Digitization of glass microscope slides for morphometric analysis, tumor immunohistochemistry (eg, Her-2/neu, estrogen receptor/progesterone receptor), quantitative or semiquantitative, per specimen, each single antibody stain procedure, manual (List separately in addition to code for prima
procedure)

+0751T

Digitization of glass microscope slides for level II, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0752T

Digitization of glass microscope slides for level Ill, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0753T

Digitization of glass microscope slides for level IV, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0754T

Digitization of glass microscope slides for level V, surgical pathology, gross and microscopic examination (List separately in addition to code for pnmary procedure)

+0755T

Digitization of glass microscope slides for level VI, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0756T

Digitization of glass microscope slides for special stain, including interpretation and report, group |, for microorganisms (eg, acid fast, methenamine silver) (List separately in addition to code for primary procedure)

+0757T

Digitization of glass microscope slides for special stain, including interpretation and report, group Il, all other (eg, iron, trichrome), except stain for microorganisms, stains for enzyme constituents, or immunocytochemistry and immunohistochemistry (List separately in addition to code for prima
procedure)

+0758T

Digitization of glass microscope slides for special stain, including interpretation and report, histochemical stain on frozen tissue block (List separately in addition to code for primary procedure)

+0759T

Digitization of glass microscope slides for special stain, including interpretation and report, group I, for enzyme constituents (List separately in addition to code for primary procedure)

+0760T

Digitization of glass microscope slides for immunohistochemistry or immunocytochemistry, per specimen, initial single antibody stain procedure (List separately in addition to code for primary procedure)

+0761T

Digitization of glass microscope slides for immunohistochemistry or immunocytochemistry, per specimen, each additional single antibody stain procedure (List separately in addition to code for primary procedure)

+0762T

Digitization of glass microscope slides for immunohistochemistry or immunocytochemistry, per specimen, each multiplex antibody stain procedure (List separately in addition to code for primary procedure)

+0763T

Digitization of glass microscope slides for morphometric analysis, tumor immunohistochemistry (eg, Her-2/neu, estrogen receptor/progesterone receptor), quantitative or semiquantitative, per specimen, each single antibody stain procedure, manual (List separately in addition to code for prima
procedure)

+0751T

Digitization of glass microscope slides for level Il, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0752T

Digitization of glass microscope slides for level Ill, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0753T

O POpyighiZation 6raladsniicioscopeiitessiavel IV, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)

+0754T

Digitization of glass microscope slides for level V, surgical pathology, gross and microscopic examination (List separately in addition to code for pimary procedure)



CPT Code Long Descriptor

+0753T Digitization of glass microscope slides for level IV, surgical pathology, gross and microscopic examination (List separately in addition to code for primary procedure)
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CPT Code

Long Descriptor

#+0827T

Digitization of glass microscope slides for cytopathology, fluids, washings, or brushings, except cervical or vaginal; smears with interpretation (List separately in addition to code for primary procedure)

#+0828T

Digitization of glass microscope slides for cytopathology, fluids, washings, or brushings, except cervical or vaginal; simple filter method with interpretation (List separately in addition to code for primary procedure)

#+0829T

Digitization of glass microscope slides for cytopathology, concentration technique, smears, and interpretation (eg, Saccomanno technique) (List separately in addition to code for primary procedure)

#+0830T

Digitization of glass microscope slides for cytopathology, selective-cellular enhancement technique with interpretation (eg, liquid-based slide preparation method), except cervical or vaginal (List separately in addition to code for primary procedure)

#+0831T

Digitization of glass microscope slides for cytopathology, cervical or vaginal (any reporting system), requiring interpretation by physician (List separately in addition to code for primary procedure)

#+0832T

Digitization of glass microscope slides for cytopathology, smears, any other source; screening and interpretation (List separately in addition to code for primary procedure)

#+0833T

Digitization of glass microscope slides for cytopathology, smears, any other source; preparation, screening and interpretation (List separately in addition to code for primary procedure)

#+0834T

Digitization of glass microscope slides for cytopathology, smears, any other source; extended study involving over 5 slides and/or multiple stains (List separately in addition to code for primary procedure)

#+0835T

Digitization of glass microscope slides for cytopathology, evaluation of fine needle aspirate; immediate cytohistologic study to determine adequacy for diagnosis, first evaluation episode, each site (List separately in addition to code for primary procedure)

#+0836T

Digitization of glass microscope slides for cytopathology, evaluation of fine needle aspirate; immediate cytohistologic study to determine adequacy for diagnosis, each separate additional evaluation episode, same site (List separately in addition to code for primary procedure)

#+0837T

Digitization of glass microscope slides for cytopathology, evaluation of fine needle aspirate; interpretation and report (List separately in addition to code for primary procedure)

#+0838T

Digitization of glass microscope slides for consultation and report on referred slides prepared elsewhere (List separately in addition to code for primary procedure)

#+0839T

Digitization of glass microscope slides for consultation and report on referred material requiring preparation of slides (List separately in addition to code for primary procedure)

#+0840T

Digitization of glass microscope slides for consultation, comprehensive, with review of records and specimens, with report on referred matenal (List separately in addition to code for primary procedure)

#+0841T

Digitization of glass microscope slides for pathology consultation during surgery; first tissue block, with frozen section(s), single specimen (List separately in addition to code for primary procedure)

#+0842T

Digitization of glass microscope slides for pathology consultation during surgery; each additional tissue block with frozen section(s) (List separately in addition to code for primary procedure)

#+0843T

Digitization of glass microscope slides for pathology consultation during surgery; cytologic examination (eg, touch preparation, squash preparation), inttial site (List separately in addition to code for primary procedure)

#+0844T

Digitization of glass microscope slides for pathology consultation during surgery; cytologic examination (eg, touch preparation, squash preparation), each additional site (List separately in addition to code for for primary procedure)

#+0845T

Digitization of glass microscope slides for immunofluorescence, per specimen; initial single antibody stain procedure (List separately in addition to code for primary procedure)

#+0846T

Digitization of glass microscope slides for immunofluorescence, per specimen; each additional single antibody stain procedure (List separately in addition to code for primary procedure)

#+0847T

Digitization of glass microscope slides for examination and selection of retrieved archival (ie, previously diagnosed) tissue(s) for molecular analysis (eg, KRAS mutational analysis) (List separately in addition to code for primary procedure)

#+0848T

Digitization of glass microscope slides for in situ hybridization (eg, FISH), per specimen; initial single probe stain procedure (List separately in addition to code for pimary procedure)

#+0849T

Digitization of glass microscope slides for in situ hybridization (eg, FISH), per specimen; each additional single probe stain procedure (List separately in addition to code for primary procedure)

#+0850T

Digitization of glass microscope slides for in situ hybridization (eg, FISH), per specimen; each multiplex probe stain procedure (List separately in addition to code for primary procedure)

#+0851T

Digitization of glass microscope slides for morphometric analysis, in situ hybridization (quantitative or semiquantitative), manual, per specimen; initial single probe stain procedure (List separately in addition to code for primary procedure

#+0852T

Digitization of glass microscope slides for morphometric analysis, in situ hybridization (quantitative or semiquantitative), manual, per specimen; each additional single probe stain procedure (List separately in addition to code for pimary procedure)

#+0853T

Digitization of glass microscope slides for morphometric analysis, in situ hybridization (quantitative or semiquantitative), manual, per specimen; each multiplex probe stain procedure (List separately in addition to code for primary procedure)

#+0854T

Digitization of glass microscope slides for blood smear, peripheral, interpretation by physician with written report (List separately in addition to code for primary procedure)

#+0855T

0 PODigifizatien ef gfassmicrosco péssiidesforziane marrow, smear interpretation (List separately in addition to code for primary procedure)

#+0856 T

Digitization of glass microscope slides for electron microscopy, diagnostic (List separately in addition to code for primary procedure)




CPT Code Long Descriptor

#+0841T Digitization of glass microscope slides for pathology consultation during surgery; first tissue block, with frozen section(s), single specimen (List separately in addition to code for primary procedure)
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From: Introduction to Artificial Intelligence and Machine Learning for Pathology
Arch Pathol Lab Med. 2021;145(10):1228-1254. doi:10.5858/arpa.2020-0541-CP
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Studio scene

Image comparison tool

Apple iPhone X Fujifilm X-T5

4

¥ Download: JPEG (3.5MB) @ & Download: JPEG (13.3MB), RAW (83.1MB) i

Canon EOS R10 v Nikon Z6III

¥ Download: JPEG (12.1MB), RAW (29.1MB) |4 ¥ Download: JPEG (10.6MB), RAW (18.8MB)
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File Size Comparison (Log Scale)

2860 MB

File Size (MB)

iPhone Nikon (JPEG) Canon (JPEG)  Fuji (JPEG) Nikon (RAW) Canon (RAW)  Fuji (RAW) WSl
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Gleason’s Pattern

e, 1. Small, uniform
glands

Improved Grading of Prostate o Te—

3. Distinctly

Cancer Using Deep Learning T

November 16, 2018 -
Posted by Martin Stumpe, Technical Lead and Craig Mermel, Product Manager, Healthcare, Google Al




Deep Learning
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Server coordinating

PATY the training of a
@ global Al model

fom ) fo=) (o=

Devices with
local Al models
L " T——
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Original research

Faster than light (microscopy): superiority of digital pathology over
microscopy for assessment of immunohistochemistry 3

@ Emily Clarke '+ 2, Daniel Doherty '* 2, Rebecca Randell 3+ 4, Jonathan Grek °, Rhys Thomas ', Roy A Ruddle ¢, Darren

Treanor ' 2

Correspondence to Dr Emily Clarke, Division of Pathology and Data Analytics, University of Leeds, Leeds LS9 7TF, UK; e.l clarke(@leeds.ac.uk
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PG o
~e

ol

© 2024 College of American Pathologists.



 Leeds ¥i Ll Matinivie

USSE Leeds Virtual Microscope w0
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1.5 Error Bars: 95% ClI

0.5

Mean normalised time to diagnosis per case

0.0
Digttal Microscope Light Microscope

Interface
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Artificial intelligence-assisted cancer diagnosis improves
the efficiency of pathologists in prostatic biopsies

Catarina Eloy'2? - Ana Marques'* - Joao Pinto'~ - Jorge Pinheiro'* - Sofia Campelos’ - Ménica Curado’ - Joao Vale' -
Anténio Polénia'2®

© 2024 College of American Pathologists.
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Main Topics

« Large Scale Digital Pathology Implementation

 Digitally-Native Pathology Workflows



Objectives

Outline the core

components of a

digital pathology
system

© College of American Pathologists.

Summarize the
challenges and
advantages of
large-scale DP
deployment

Review the
University of
Louisville’s DP
implementation

case study and key

lessons learned

13 June
2025

32




Implementation and adoption of digital pathology

4

[ Digital pathology remains uncommon at scale in the US

\

I Only ~15% of laboratories have DP

- Large-scale DP deployments are expanding
* DP is increasingly used as a strategic differentiator
 Al-driven DP applications continue to proliferate

|I DP has highest value at large scale

© College of American Pathologists.




Single site — histology + pathology reading




Multisite

ONVILLE

LOUISVILLE

Pathologists.

© College of American



Scalable digital pathology: A competitive advantage

L
8 o | 4
///, 5_' :/’"’,.:‘* s§
\" (T ‘
e

Leverage scalability through a centralized national laboratory or by
© College of American Pathologists. establishing a regional network of connected labs.




Digital pathology is an incredible and useful tool!

Why is it not widely deployed in the USA?

 Cost

o No specific reimbursement
o Lack of well-established ROI model

* Implementation complexity
o No widespread adoption of DICOM standard by vendors

o Custom interoperability challenges

© College of American Pathologists.




Implementation dilemma

HIGH RISK
HIGH INVESTMENT

HIGHEST BENEFITS 7

LOW RISK
LOW BENEFITS
HIGH RISK OF NOT
SCALING UP




Small-use case approach

Buy a scanner

Use case-specific scanner, e.g., tumor board

LIS interoperability is not a must

* It may be too expensive to justify
* Techs may need to associate metadata manually

[ Then, work on second use case, e.g. medical liver

service

© College of American Pathologists.




Small-use case WITHOUT INTEROPERABILITY

Not scalable
Yy 4

A lot of manual work
A

Difficult to retrieve scanned cases
A R

Lack of consistency, only some cases are available
A S I is—m—_»

High-risk of failure due to low adoption, proceed with caution
A S S I m—

© College of American Pathologists.




Large-scale digital pathology

Aim for 100% prospective scanning

Requires efficient integration in the histology laboratory

Interoperability with LIS is a must

Labels with barcode are need (LIS or asset tracking system)

Essential to consider Al interoperability from the beginning

Enables primary diagnosis and remote work

© College of American Pathologists.




University of Louisville
DP/AIl journey

i
Y Y
[

)
O
0
> 0

- Deep dive approach to efficiently
deploy large scale DP/AI

* From minimal to 100% slides
scanning in 9 months

* Deployment and validation of first
Al system in 6 months
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Health system

UL Health




Health system

UL Health

© College of American Pathologists.

UL Health

Emergency
Rooms

Hospitals

Urgent Cares

Served patients from

1,591,461
VISITS

in Kentucky

Level 1

TRAUMA
CENTER

MORE THAN 100 YEARS:

UofL Hospital

Jewish Hospital
Mary & Elizabeth Hospital
Shelbyville Hospital

fos i @ UofL Physicians
$2.2 billion UL Health
Physician Group
Brown Cancer Center Practice with over:
UL Health 141 SPECIALITIES
265 LOCATIONS

o A
;'R" '8

Primary Care
Locations ........cc... 29

Employees ............. 13,“*

Frazier Rehabilitation Institute
Licensed Beds ............... ] 765

OBt ]’83 UL Health
Peace Hospital 0 ‘®
%_Health SOLID ORGAN
PSYCHIATRIC H;Jsplm %"&H"‘Am




UofL Department of Pathology A

Provide coverage to multiple clinics and 5
Hospitals of the Health System AN
Anatomic Pathology division: 9 faculty members

Pathologist are on-site in 3 different locations L

General/subspecialty sign-out

© College of American Pathologists.




Daily AP

coverage /

4 Surgical pathologists 1 Cytopathologist

&

0

1 Neuropathologist 1 Hematopathologist

© College of American Pathologists.




Centralized AP lab at Jewish
Hospital

« Specimen processing
* Grossing
» Histology

« Ancillary studies (e.g.,
immunohistochemistry)

Annual Volume
« Surgical Pathology: 30,000
« Cytopathology: 3,300

- Hematopathology: 2,500




[® 1 COMPUTATIONAL PATHOLOGY
_~ ' (AI-BASED APPROACHES)

=l: DIGITAL PATHOLOGY
O
SEE HIGH-QUALITY HISTOLOGY
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Review of concepts

Implementation

- Putting a plan into action

« Spectrum

STEP 1

o Limited

o Large scale

Adoption
 Embracing of new practice by groups, or individual

« Spectrum

STEP 2

o Limited

o Digital pathology-only workflow (successful digital transformation)

© College of American Pathologists.




Digital
T Our goa'
only
2
O
-
Q.
@
o
<
Limited
Minimal Large scale
scanning e — scanning
IMPLEMENTATION
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Planning - Minimal requirements

* 100% Slide scanning of all FFPE cases
o Scaling from minimal scanning to 125,000 slides/ year

« Scanning incorporated in the histology laboratory
« Storage: ~188.25 terabytes

* Viewer: Web-based, accessible outside hospital

- Al: FDA approved, clinical grade

« Al development: Easy deployment of in-house

LKL

developed Al algorithms
« LIS/DP/AIl Interoperability

© College of American Pathologists.




Timeline & milestones

3ige Al Prostate Sc¢anni
Validation * March 2022

rC ect « November 2021
Kick-Off

. July 2021

AT

oject
Approved
* March 2021

© College of American Pathologists.



Scanning
LEICA GT450 High-throughput digital scanner

’ * Scan Speed: 32 sec/slide (@ 40x for 15mm x 15mm area)
O&G‘.cg « Scan Throughput: 81 slides/hr (@40x for 15mm x 15mm area)*
S « Scan Output: DICOM compatible and SVS
* Scanning Region: < 23.6 mm x 58 mm
» Slide Capacity: 450 slides (15 racks of 30)
» Slide Loading: Automatic Continuous Load up to 450 slides
Pathology Lab IT Room IT Manager’s Office Pathologist’s Office

—

SEER
eeee

— ~— ~ —_—

SAM server connected
{0 multipie Aperio GT
450s.

SAM applications software connected Apeno Viewing Station with calibrated
{0 SAM server to set up and monitor monitor connected to DSR server.
scanners.

. DSR server stores images
Aperio GT 430 and runs eSlide manager.

© College of American Pathologists.




SUPERB IMAGE
QUALITY @ 40X
ALWAYS

HIGH SPEED
(MORE CRITICAL

THAN HIGH
CAPACITY)

© College of American Pathologists.

REQUIRES
MINIMAL USER
INTERACTION

CENTRALIZED IT
MONITORING

EASY AND
CONTINUOUS
LOADING

SVS FILE
ACCESSIBLE
USING OPEN-

SOURCE

LIBRARIES




Requirement: IMS + Al integrated

Image management systems (IMS):

* Many available in the market
* Very few had integrated Al
» Expertise required to build image management systems (abundant)

« Expertise required to build clinical grade Al systems for pathology

(rare)

© College of American Pathologists.




DP + Al Interoperability

Al system Integrated (same vendor)

Custom interface

Standard-based interface

© College of American Pathologists.




Standard-based interfaces

Potential to plug and play
(NOT A REALITY IN THE MARKET)

Al system Al system

Al system

© College of American Pathologists.




Custom interfaces
(Not scalable — Not sustainable)

Al system

© College of American Pathologists.




Custom interfaces
(Not scalable — Not sustainable)

Al system

© College of American Pathologists.




Custom interfaces
(Not scalable — Not sustainable)

Al system (XU ) Al system

Al system

© College of American Pathologists.




Monitors

4K Ultra HD
Full HD
SD
8K monitors E.G. WSI 40,000 x 40,000
7680 x 4320 8K: 45x larger than monitor

4K: 180x larger than monitor

© College of American Pathologists.




Phase 1 — Foundation and Validation

::. COLLEGE of AMERICAN
¥ PATHOLOGISTS

Validating Whole Slide Imaging for Diagnostic
Purposes in Pathology

https.//www.cap.org/protocols-and-quidelines/cap-quidelines/current-cap-
guidelines/validating-whole-slide-imaging-for-diagnostic-purposes-in-pathology

© College of American Pathologists.




Image management system and Al

Clinical Expertise / Arirdificialdntelligence Leaders

/
/

0R0o
Open Plagforafor qﬁp

\
\
\

Scanner Agnostic Platform ‘E ’ Full Digital Pathology Solution

~ -
“——————

Largest Al Training Set

25 million plus slide repository.

© College of American Pathologists.




Paige prostate Al validation

Validation study: 1141 images
Only images containing cancer or benign tissues

 Sensitivity: 0.97 (97%)
 Specificity: 0.98 (98%)
* Positive predictive value (PPV): 0.93 (93%)

* Negative predictive value (NPV): 0.9943 (99%)
* Accuracy: 0.9807 (98.07%)

Results

© College of American Pathologists.



Paige prostate Al validation (continued)

Al * 6/1141 slides = diagnostic correction 0.5%
contributions

» 2 slides: Corrections from BENIGN to CANCER
* 4 slides: Corrections from CANCER to BENIGN

17 slides: Al incorrectly called CANCER
* 4 slides: Al incorrectly called BENIGN

Importance of pathologist oversight




businesswire HOME SERVICES NEWS EDUCATION ABOUT US Search

A BERKSHIRE HATHAWAY COMPANY

University of Louisville Health Adopts Paige Al-enabled Cancer
Detection Software for Enhanced Cancer Detection

University of Louisville Health is one of the first U.S. health systems to implement FDA-approved Paige
Prostate

December 15, 2021 10:05 AM Eastern Standard Time

NEW YORK--(BUSINESS WIRE)--Paige, the global leader in Al-based diagnostic software in pathology, today announced that
University of Louisville (UofL) Health, a leading academic health system based in Louisville, Kentucky, has deployed a full suite of
Paige Al-enabled digital pathology software to improve diagnostic confidence, efficiency, and patient care during routine cancer
diagnosis.

UofL Health is one of the first health systems in the U.S. to implement
Paige Prostate, the first and only Al-based pathology product to receive
FDA approval for in vitro diagnostic (IVD) use in detecting cancer in
prostate biopsies. UofL Health will also deploy Paige’s FullFocus® as their

Aiaital nathalacyvy frace mananamant toanl and Aiaital natholacyvy imane




Phase 2 — Digitization integration
and scaling

Histology lab renovation to

l accommodate scanners

l Added GT450 x 2

Accomplished 100% FFPE
digitization with minimal delays

© College of American Pathologists.




Digitization optimally integrated in histology
laboratory

| Staining // s(ﬁg\pgler:g > Drying /

© College of American

Pathologists.



Scale of digitization operation

Digitization

« 600-800/day

« 200k /year

* Avg file: 1.6 GB

- 1.2 TB/day
« 300TB/year




Large scale = Efficiency is a must

Digitization A CXECEE /&}7/

+ 200,000 slides scanned /////
yearly ) 15
« Stacked slides = 270m N

» Eiffel tower = 330m

/




Cumulative number of WSIs ingested over time

217,77

204,5

200,000 192,
179,

166,5
155,9

150,000 143,1

131,778
1191|“
January '23

108,

100,000 96,6
85,7

73,9

63,4

52,4

50,000 41,9
29,0
16,0“||
5,765' I
, 1507975 el
M

January '22 ay

# of WSIs

September
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Scanning functionality and histology operation
impact on digitization

OPTIMAL HISTOLOGY OPERATION » NO DELAY

B DELAY

PROSPECTIVE SCANNING WITH DELAYS

NO PROSPECTIVE SCANNING

NO PROSPECTIVE SCANNING

NO PROSPECTIVE SCANNING

Scanner 1 Scanner 2 Scanner 3




Phase 3 — Advanced interface

Functionalities

+ Updates
+ Slide counts (pathology workflow visibility)
» Button to launch WSI from LIS

Project milestones

» Engaged with LIS vendor since 2021
* Original completion goal: Q4 2022
* Revised timeline: April 25

Key considerations

* First client to request a digital pathology interface
« Low vendor priority initially, causing delays
* Transitioned from an alpha driver to a fully mature solution

© College of American Pathologists.




LIS-IMS Interoperability

[ LIS: Cerner PathNet (Oracle)

Tracking system: Vantage (Roche) J




Digital pathology transformation

Implementation of Al-Enabled Digital
Infrastructure

- Scan 100% of glass slides in a timely fashion #
* Digital slide viewer

* Image management system

* Interface Paige/Cerner unidirectional «

- Interface Paige/Cerner bidirectional %
Completion Q3 2023

* Integrated Al «

Adoption by pathologists

Intradepartmental consultation
Research «

Education

Tumor board «

Quality assurance «

Primary diagnosis «

Remote work «

© College of American Pathologists.




Digital pathology and Al infrastructure

Scanning

WSI Storage, 8K monitors | Web-based \ Clinical grade Al,
GT450 x3

cloud-based, viewer and image Paige
Paige management First system

1.5 GB Direct System, Paige deployed and
Link between

UofL Health
Datacenter/AWS

Optimized
physical

validated: Paige
integration

Prostate Al

LIS integ ration (build by in-house team in collaboration with Paige team)

© College of American Pathologists. UL Hea|th




# Cases Viewed Daily per User
Nov 1, 2021 » Jun 8, 2022

Insights, Linear

@ dibson.gondim@Iouisvi... W Taryme.lopezdiaz@loui... [ ali.kanjahmad@Iouisvill... & kristina.wakeman@loui... @ mohamed.elkady@loui... @ brock.martin.1@louisvil... Next 6

120

100

80

60

40

20 l

h AN
S A A J A A A

Nov 8 Nov 22 Dec 6 Dec 20 Jan3 Jan 17 Jan 31 Feb 14 Feb 28 Mar 14 Mar 28 Apr 11 Apr 25 May 9
Source: Mixpanel
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Challenges

© College of American Pathologists.



Challenge — Workforce developmentii

DP is a new field, multidisciplinary in nature

| Retain workforce for knowledge retention

Advanced IT/data science skills to apply to pathology

Pathology technical staff with IT skills

Histotech with pathology informatics training

Team to develop custom solutions and provide maintenance

» Software engineers /data scientists

© College of American Pathologists.




Challenges — Digitization

Frequent scanner malfunction during a period of 2 months

Leica leadership was fully engaged

Support by having technicians on short notice

One scanner was replaced, implemented maintenance protocols

Crises was solved

For the last 6 months we had rare/sporadic downtimes

© College of American Pathologists.




Challenge - Digitization

Scanner1 7 Scanner?2 | Scanner3

errors errors errors

May 2 40 14 56

June 13 162 31 206

July 2 6 2 10

Total Errors Logged from May to July, 2022 17 208 47 272
Engineers onsite to fix mechanical issues 2 5 1 8

Credit: C) Thomas

© College of American Pathologists.




Challenge — LIS integration

; Preliminary plan targeted to have interface |
| _between Cerner-Paige completed by June 2022 )

[ Our DP/AI requirements was not in the
| roadmap

' Contingence plan: In-house build interface to
| send data to Paige

. Advanced interface with Cerner schedule for
| 2025 Q2/Q3

© College of American Pathologists.



Implementation challenges

] High cost (manageable)

N

Interoperability

* Vendor dependent
« Lack of widespread adoption of standards by vendor
o DICOM standard for digital pathology available
« Limited number of LIS provide out-of-box APls
* Coordination between multiple vendors and your institution
o Challenging when parties are not fully cooperative
o A design interface from one vendor may not be interesting for another vendor

« State-of-the-Art digital pathology with Al implementation may not be in the LIS
roadmap (may need to change LIS)

© College of American Pathologists.




Interoperability and complexity

IMS access
outside Storage
firewall

Image
Management
System

Tracking

Al systems
system y

IMS access
outside Storage
firewall

Image
Management
System

Tracking

Al systems
system y

Interface using standard

© College of American Pathologists.




Interoperability and complexity

2 il Image IMS access outside
Tracking system$ Yy Management Al systems ) Storage
S S firewall
System
Vantage Cerner Pai
aige
Roche Pathnet

Custom interface

UL Health

O College of American Pathologists.
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Interoperability versus adoption

No interoperability

* Impossible to scale adoption
* Low volume scanning
« Mainly education and research

Limited interoperability

* It is easier to use glass slides than digital pathology
 Bulldozer-style adoption

Optimal interoperability

* Organic adoption
* Digital pathology is easier and faster to use than glass slides

© College of American Pathologists.



Extent of interoperability

One time data exchange (no
updates)

o Ex. Pathologist change on LIS does not update
on IMS

Live data exchange
Bidirectional
Ex. Updates on IMS, updates on LIS

Data exchange

o Metadata only

o Pathology Reports
o Images

o Orders




Optimal interoperability

- EHR + LIS + DP + Al

o Synchronized

* No need to manually retrieve
cases in multiple application

* Place orders from IMS system

« Export images from IMS to LIS

- Easy to determine status of
assets

© College of American Pathologists.



Mandating DP primary diagnosis with limited
interoperability

BULLDOZER-STYLE
DIGITAL PATHOLOGY ADOPTION

© College of American Pathologists.



e

’P

Digital pathology superpowers
Digitally-native pathology workflowsf=gssg

Innovative functions and workflows not possible with glass slides

Large-scale photomontages

« Digital pathology pipeline to automate large-scale photomontage
creation

Smart dashboards and automations

* Tumor board dashboards
» Cancer dashboards

» Consensus conference dashboard

» Slide-levels quality assurance workflow

© College of American Pathologists.



Secondary integrations
Digitally-native pathology workflows

Path report database (internal webapp)
Feedback emall
Educational email

Slide tag dashboard (internal webapp)




CLINICAL

UofL HEALTH The Paige Platform

cloud-based storage
Scanner Storage
GT450 on premises

University of
Kentucky Deidentification

Storage

Deidentification

DSA Viewer

RESEARCH

© College of American Pathologists.



Paige Full Focus viewer — Clinical

e FullFocus ()

£ SLIDE TRAY Parts:1 S
v Al I

+145P2300...
EDUCATION

EDUCATIO

EDUCATION
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DSA - Research

& dibson.gondim v

IBI Digital Slide Archive KHEEEEE

& Collsctions UofL slides deidentified
% Groups % UofL slides deidentified © UofL slides deidentified w1
& Users © - u =~
1.399 GB
Bi deident_0000109a-0f66-11ee-a85f-c4d0e380d297.svs & @
: ¥ 1.861 GB
e ad * B deident_000097e5-2758-11ee-bb53-c4d0e380d297.svs & @
772.6 MB
Bj deident_0000ddc2-3b26-11ee-855e-c4d0e380d297.svs & @
< 935.6 MB
-
& c.
B deident_00012cf4-7254-11ee-be51-c4d0e380d297.svs & @
| 1 1.636 GB
; Bi deident_0001729f-e0fc-11ed-96b0-c4d0e380d297.svs & @
984.0 MB
B deident_00018ffa-7275-11ee-8d2d-c4d0e380d297.svs & @
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Path report database

Pathology v Search your terms

© College of American Pathologists.




Path report database

Patholog v

About 2629 results in 139728

Created Tags

educational

gi_conference_may_23 ]

bladder_bx_tur
gi_educational

nice_frozen_section

neuro_glioma ] bladder ]

control_idh l control_atrx ]

l brain_metastatic I neuro ]

l gastric intestinal metaplsia ]

J

consensus_dibson | gu

artis_problem u

kidney_tumor

molecular_alteration

gu_tumor_board

consults_out l consults_in ]

home > seaching term: midline glioma

midline glioma

‘ISearch

Y

Search

Multiple reports appear

v
ADDENDUM REPORT

v
ADDENDUM REPORT

SURGICAL PATHOLOGY REPORT

@Select report

£
SURGICAL PATHOLOGY REPORT

'H Lasaiclli 1 oligc A Llaict o clies i I s

OFA0]
W‘Eﬁ [ ASSESSION Number: |
[=

==

educational | gi_conference_may_23 l bladder_bx_turl gi_educational I nice_frozen_section l neuro_glioma I bladder ]

control_idh | control_atrx [ brain_metastatic I neuro l gastric intestinal metaplsia l consensus_dibson I gu ]

artis_problem I gi l kidney_tumor l molecular_alteration l gu_tumor_board l consults_out l consults_in l skin l liver ]

MR spectroscq

images demconstrate significant elevated

choline peak -Fé—xt CaF) pe a r_s h

IMPRESSION:

showing significant elevated choline with decreased NAAR. Overall findings remain concerning for a

primary brain tumor such as z Diffuse JEGIERTINCSETONEN .
. .
dline Glioma B

Tumor site: Pons, medulla and some of the left middle ¢
Laterality: Midline

Procedure: Stereotactic brain biopsy

Specimen handling: Touch preparations, frozen sections, rouffrepar=frrsectioms

Tumor size: cm in greatest dimension (per imaging study) S I I d
Histologic type: C ro O W n
Mitotic rate: Iten high-power fields (HPF)

© College of American Pathologists.




Path report database
| Pathotog: v | [ midune gioma Vo [searen ]

home > seaching term: midline glioma

[vr]  [comvew] || (ven]  [cweview] |] (Vv

educational
gi_conference_may_23

bladder_bx_tur

WSI Thumbnails 0\ \:

neuro_glioma I bladder ]

2]
Q
o
w
o
o
Q
Py
Q
"
4
g
=
=

control_idh I control_atrx ]

[ brain_metastatic I neuro ]

- - Block: Block: Block:
[ gastric intestinal metaplsia ] B-001 - 008 A-001 - 006 A-002-001
[ dib [ 1 Block-Description: Block-Description: Block-Description:
e | Left brain stem tumor Left brain tumor Left brain tumor
n Case: Case: Case:
-P Surgical Pathology Surgical Pathology Surgical Pathology
Lo OTaN! SreiT rion R Left brain tumor , BRAIN, RES, Left brain tumor , BRAIN, RES,
gu_tumor_board F tm g
u V I e W 0 n S Slide: Slide:
Sorte2 FSCH HE

l

consults_outl consults_in l

over] || () (v | [

A
Un-Verified . R
(: Sort by relevance ) ¢ a v -l N
Sort by date |= h " = 4 g '\ b \*
Time Filter & L %
L & £ i Ntirar
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Path report database

About 2629 results in 139728

educational

0
Q
o
&
@
Q
o'
Ire}
w

gi_conference_may_23 ]

bladder_bx_tur

gi_educational

nice_frozen_section

neuro_glioma [ bladder ]

control_idh I control_atrx ]

l brain_metastatic ] neuro ]

l gastric intestinal metaplsia ]

consensus_dibson l gu ]

artis_problem n

kidney_tumor

molecular_alteration

gu_tumor_board

consults_out l consults_in ]

Patholog' v

midline glioma

home > seaching term: midline glioma

(=]
N
w
o~
5
oy
~
o1}
(€]
'
o

ADDENDUM REPORT

v
ADDENDUM REPORT

v/

SURGICAL PATHOLOGY REPORT

v/
SURGICAL PATHOLOGY REPORT

A L oaiclls 1 oles 'H Llict el clifs

11

Vo[ omm

OFA0
W"H-:F: [ ASSESSION Number:
[=

=>=u

educational | gi_conference_may_23 l bladder_bx_tur l gi_educationall nice_frozen_section l neuro_glioma l bladder ]

control_idh | control_atrx I brain_metastatic I neuro ] gastric intestinal metaplsia I consensus_dibson I gu ]

artis_problem I gi ] kidney_tumor ] molecular_alteration I gu_tumor_board 1 consults_outl consults_in ] skin ] liver ]

MR spectroscopy is mostly nondiagnostic although with 2 images demonstrate significant elevated

cheline peak with depressed NAA peak.

IMPRESSION:

showing significant elevated choline with decreased NAA. Overall findings remain concerning for a

PEERMidline Glioma B

primary brain tumor such as a D

Tumor site: Pons, medulla and some of the left middle ¢

Laterality: Midline

Procedure: Stereotactic brain biopsy

Specimen handling: Touch preparations, frozen sections, routine paraffin sections
Tumor size: cm in greatest dimension (per imaging study)

Histologic type:

Mitotic rate: ften high-power fields (HPF)
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Pathology report search application

[ Web app based on a vector database J

[ Script populate database pulling
| reports from Cerner

[ Reports and slide thumbnails are
| available




Resident feedback email

Retrieval

» Resident final report
« Attending final report
« Case URL is retrieved

Email report is sent to both residents and attendings with
diagnoses and URL links

[ Annual retreat: The most helpful implementation for
| resident education in the year

© College of American Pathologists.




Email report data example

& % Tl wld ~

® | © Reply | & ReplyAll | —> Forward | | i

FeedbackAutomation@email.edu . .
To: Rasidant Fri 5/17/2024 11:33 AM
Cc: gAttending

Please review and submit feedback.

Accession: 1SP24-2754 (linked to WSI in Paige)

RESIDENT:
DIAGNOSIS : Breast, left, mass at 12:00 periareolar, biopsy: - Benign adipose and breast tissue with stromal fibrosis.

FACULTY:
DIAGNOSIS : Breast, left, mass at 12:00 periareolar, biopsy: - Portions of cyst wall with inflammation and fibrosis.

- Adjacent breast tissue with mild stromal fibrosis.

Thank you

© College of American Pathologists.




Educational e-mail table

bladder histologic changes compatible with prior turbt site
|colon endometriosis as colon polyp
|tiver biopsy extensive parenchymal loss and inflammation , unclear clinical setting
|tiver hepatectomy extensive zone 3-based necrosis
|adrenal metastatic clear cell renal cell carcinoma
|bladder cystitis cystica and glandularis
|bladder invasive papillary urothelial carcinoma pt1
| kidney clear cell renal cell carcinoma differential with ccprct
|stomach ppi effect
| lung atypical adenomatous hyperplasia
|anus perianal nevus
|brain cerebellar arteriovenous malformation
|bladder low-grade papillary urothelial carcinoma with an inverted growth pattern
liteum crohn's disease
|tiver metastic colonic adenocarcinoma

© College of American Pathologists.




Slide-level tagging dashboard
and workflows



Slide level tags for workflows and dashboard

e Fulfocus @ 3

DIBSON GONDIM

educational X

Attach tag

L bre==t

2l closest margin
el colorectal

+

D

+

e

+
-
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Types of tags

Subspecialty Report Elements Workflow
Cmolecular)

(colorectal) ( liver ) Coutside consult)
C gi ) (melanoma)

G (o)

(head neck) (thoracic) Csuboptimal histologv)
( heart ) Ctransplant)

Conferences

© College of American Pathologists.




Synoptic report elements-based tags

s highlights most critical slides of the
 that maps to synoptic reports elements

ient case review

/ useful for tumor boards

e.g., pT stage, positive lymph node, LVI

© College of American Pathologists.



Dashboard

Select Date:
- mmiddlyyyy =
Search Term:
‘ Enter search
Column:
- --Search All
Original Case Id Barcode Text Tag Name Pathologist Updated Timestamp Comments Edit
0 intradepartamenal consult AL-ABBADI Prelir‘ninary SR
$24-2754 pending...

consensus AL-ABBADI

RYRURRY

H

S

S24-134 educational GONDIM

$24-1239 closest margin BEZERRA-GONDIM

$24-1734 tstage GONDIM

524-3234 tumorboard/conference BEZERRA-GONDIM

$24-8511 tumorboard/conference CHOPRA

_1 ! ‘ =
@

N

#
Ed]
[Ed]
Ed]
]
Ed]
[Ed]
Ed]
#
Ed]

~

S24-1544 positive lymph node CHOPRA

$24-9512 deid_for_talks THOMAS
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Experience

APls, such as
Paige's Tag API, are
essential for
developing new
solutions

Information is Solutions support
automatically multiple workflows

Feedback emails
were highlighted as
a valuable addition
In the annual review

compiled and for faculty, residents,
presented to users and staff

© College of American Pathologists.




Digitally-native pathology workflows

Resident EMR Merging data from  Dashboard
feedback Pathology one or more Email
Educational cases  Schedule sources Application*
Tumor board Surgery schedule |
O
Cases for LIS +
consensus DPS Complex data

processing pipeline
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Conclusions

Digital workflows,
free from physical
limits, offer
endless
possibilities to
discover effective
\ solutions

© College of American Pathologists.

Vendors face
limitations and
cannot explore
every possible
solution

A

Encouraging
vendors to
provide APIs is
crucial for
leveraging digital
pathology native
workflows
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Additional Resources

Practice Management Webpage

o https://lwww.cap.org/member-resources/practice-management

Previous and Upcoming Roundtables/Webinars

o https://www.cap.org/calendar/webinars/listing/practice-management-webinar

Articles Authored by Members of the CAP Practice Management Committee

o https://lwww.cap.org/member-resources/articles/category/practice-management

Practice Management Networking Community

o https://lwww.cap.org/member-resources/practice-management/practice-management-networking-community-application

Practice Management Frequently Asked Questions

o https://lwww.cap.org/member-resources/practice-management/frequently-asked-questions

© 2024 College of American Pathologists.




Membership

Did you find this information useful?

This program was funded by your CAP membership. Please be sure to keep
your membership current so we can continue to bring timely and relevant

resources like this to you.

Visit cap.org to renew your membership or email membership@cap.org.

© 2024 College of American Pathologists.




We value your feedback!

If after attending this discussion and later you applied any of what you learned to your

. -1 practice, please share your feedback of how it worked for your practice at
IST?,_J https://www.cap.org/member-resources/practice-management/practice-management-
inquiry-form .

Watch for the session evaluation form. Your feedback is important!

L84S
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