The Coastal Path to Artificial Intelligence in

Digital Pathology.

Digesting the experience of a South West UK Specialist Gl
“Path” vs the Ibex Gastric Al

Dr. Tim Bracey MBChB BScHons PhD MRCS FRCPath
Consultant Pathologist, Royal Cornwall Hospital & University Hospital Plymouth

Royal Cornwall Hospitals Peninsula Pathology
NHS Trust NHS Network




Declaration of Competing Interest

| have no competing financial interests or personal relationships
that could influence the work reported in this presentation

NHS Outstanding
Royal Cornwall Hu:Hp:Eals Care for One+All



The Coastal Path to Al in Digital Pathology

= A bit about me and my curious career path!

= How digital pathology enabled my “nomadic” regional upper Gl
role

= Digital pathology in the Peninsula Cancer Network

= Some classical and unusual gastric pathology cases

= How could adding Al into the workflow benefit patients and
Pathology departments?

= Do we need to worry about Al replacing us?
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Predicting Behaviour by Morphology
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Predicting Behaviour by Morphology
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Welcome to the
Plymouth Oesophago-Gastric

Cancer Centre

Plymouth Hospitals NHS

NHS Trust

Specialist Team

The Plymouth Oesophago-Gastric Centre has a large team of specialists dedicated to providing first class care to patients with diseases of the
oesophagus and stomach

The team includes

« Surgeons

» Qncologists

» Clinical Nurse Specialsts
» Radiologists

» Histopathologists

« Angesthetists

« Gastroenterologists

« Nurse Endoscopists

* MDT co-ordinators

» Dieticians

« Palliative care physicians

You can access some further information about these specialists by clicking on the links above

| joined as Pathology Lead in 2011

>100 major resections per year from 5 Trusts
7 Surgeons

~500-600 biopsy case reviews from 5 Trusts
= 90% time spent on 10% of the cases!

= Subjectivity, extra work, second opinions
6% major discordance on central review

Range of pathology encountered on biopsy

. Adenocarcinoma
. Squamous cell carcinoma

. Premalignant or suspicious

B Dysplasia & polyps

. Mesenchymal, lymphoma & others
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Congents Nsts avallable at SclenceDirect

Journal of Pathology Informatics

journal homepage: www. elsevier.com/locate/|pi

Journal of Pathology Informatics (2022)

The Nomadic Digital Pathologist. Validation of a simple, dual slide scanner )
with remote reporting for a regional upper gastrointestinal specialist -

The Nomadic Digital Pathologist. Validation of a simple, dual multidisciplinary meeting

Tim S Bracey, MBChB, PhD, FRCPath *

slide scanner with remote reporting for a regional upper SRR
gastrointestinal specialist multidisciplinary meeting

Koyores Backgrowsd: This srticle describos how & simple slide scamner with remcte viewizg software onablied 3 resote
Catuwe wodtadocybowy iries “nemadic™ patkalogiut (0 contirase Sis role as spociadnt lead dar 3 regional gascrointestinal maltdioplnary tesm
Rernot diageoms mecting (MDTM) aftey relocating to another site In the 5 hospual Scaswnt UK Perinnda cancer setwork just price

Lvptd puOnaiyy o the COVID- 19 passderrar.

i l I I r:‘:‘::_':'ﬂ" Materials nd meshads: The ssthor ued digial pasalogy (D9) 85 wupy ac 3 veorkflow s 3 way of
I racey, y y at . z minimisiag delay 1 reporting and reviewing stkdes for & regionat specialist Oesopbagogastric MDTM ((he OGSMDT)

Dacphagm The specialist centre st University Hoopital Plyrouth (UHP) is 53 miles froen the suthor's tew werkplace st Royal
Saaach Corrwall Hospiad (RCHTY. Shdes Sven the 44 canes (10% of this specialint el workioad) is this validation stady
Canoer were reponied or reviewed digitally using the slide scanner. A were Bsted for the OGSMDT due 10 being clinically
1o noguthedogy stopiciou for upper patrokaiesting maligrancy, harving been procesed st UHP, o coe of the ofber hospisals in the
Gkl Moy cancer network.

Rendt: The scaroer slfowed the sshor who was caly on site ot UIDP 1 day per week to peevent delays in reporting
reviewing ghass slides, using remote DP. Confideace in dighal diagnosts was ssossed ssiag the Royal College of
Pathologisns recommendodions. The suthor was the primary pachologist signing out 31, and second opleion for the
sersaining 13 coses. These comprised & mivtere of biopebes a8 well ad endoscopic and surgical excision specissens
The D@ system erabied the st to repart the canes A gitally wih an eqelvalont dogree of confidence 10 glass didoy
and 10 sigrifioant discrepancies were kenofied between (he aadhors Ggial and Niral glass dide Sagnoss
Conclakons The sconser was found 10 be safe and effective for remote reporting and review for OGSMUDT Gies. It wis

4 that DF was adv. 1o enable this role to continue remotely but that & fully istegraced digital
reportiag sywiem capuble of high-cpecity somnsing woukd be preferabie 1o e sireple systom wed

Royal Cornwall Hospital, Treliske, Truro TR1 3LJ, UK pravene

Specidion
oDl

Introdection Pesinsula hospitals (UHP, RCHT, Exeter, Nocth Devon in Barmsataple, and

As a result | had a range of gastric pathology
digital slides available to test with Al

slides 10 peaduce bigh quality dighal images in Bistopathology.’ Previcus
international studies Rave demonstrated noa-inferiority of DF whaole shide
images (WSI) compared with a conventional workflow, ™ but widesproad
adoption of this technalogy k= the UK has boen slow despite advantages
demamtzated by carly adopters. " Expossive equipment, cogoing sulncrip-
tion, sex] dightal storage conts may be difcdlt 10 justify in DP business cases,
But since home and remote working Bas become mare commenplace, the
urgument for ksplementation of this techeology is mone pervuasive,

The OGSMDT takex place at Uséversity Hospital Plymouth (UHP) cach
Thuruay, aad involves disowasion of the clinkal, endoscopic, pathology,
and imaging findings relating 10 patients from the S South West England

* Convepandiey moa
e L T

Dt/ Adx ok ang/ 10,3 016/).Jpd 2032. 100161

- -
South Deven & Torbay) The other 4 hopitals have their own local
j e c I v e Dxgitad pathology (DF) & the goseral term used for the scanning of gl MDTy, listing their saspected or comfirmed omoplageal and gaatric cancer

petients for the OGSMOT cace baske diagnmtic workep is comeplete, Wil
mont of the dagnatic workup is pesformnd keally at the perigheral hongs-
tal, thoue Gagroses and pre-troatment saging are expected to be finalised
at the OGSMDT prior to definitive oncological snd or sergical management
All radical surgery is perforstod st UNP, and there b conmeguently consid
erable tme presure to propeere asd tramport the sclevant material sed in-
formation from the peripheral hospitals (dosted botwoen 42 and 61 miles
away; at loast S0- 1o 95-min drive without traffic) to enable prompt MDT
discussion sed sergionl plaaning (soe ¥ig. 1)

The swthor had boen the regional pathology dead for OGSMDT since
2011 while working full time at UNP. On relocating to Royal Cormweall
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Digital Pathology & Al Landscape

IBE>{
Products

= Prostate, Breast (H&E), Breast (IHC), Gastric

Clearance & Certification
* CE-IVDR (Prostate, Breast & Gastric)
* HMRA, Cyber Essentials+

Key Publications
* Prostate (The Lancet)

* Breast (Nature NPJ) » The Galen™ Platform
CE | H&E

Awa rdS Galen is a clinically proven, Al-powered

* NHSx Al Award: Prostate (2021) platform for supporting pathologists

e NHSx Al Award: Breast (2023) during routine cancer diagnosis. The
) platform helps pathologists improve the
accuracy of diagnosis, enhance lab

efficiency and implement 100% quality

control,
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Multi-Site Validation of Al-assisted gastric biopsy diagnosis

Manuel Rodriguez-Justo at University College London, UK
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Simple Evaluation Design

Select interesting & Anonymize & upload Compare results &
challenging cases from to Ibex Al Platform assess performance
the archive Can | beat it?
NHS Outstanding I
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Case #1

= &0 Year old mawn
s qastric outlet obstruction

= High clinical suspleion of cancer

s Second attempt to find cancer in gastric blopsies
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Case List (55 Incomplete)
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IBE Case List (55 Incomplete)
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Case List (55 Incomplete)

HER2 IHC
Benign Gland Positive Control
Negative Signet ring cancer cells
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Case #1

summary & learning points
« &0 Year old mawn

/ / / a
. Even clintcally extensive gastric carcnom

cown be diffienlt to conflrm in biopsy
material

. Even a less than 1mm focus of ca wceg ci n be
sufflctent for surgical ma wage/mew’c u t
many predictive tests can require at Leas

500 tumour cells

S
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Ibex Al is very sensitive
for detecting tiny foci
of cancer easily
overlooked by a busy
pathologist
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Case #2

= 20 Yyear old feale

= qastritls with frinble area ln upper ctomach ? H. p 5L0Y'L
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Case List (55 Incomplete)

Heatmaps

Active Heatmap: M. pylori-related gastritis
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Case #2
g0 year old female
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Case List (55 Incomplete)

B % - —
Heatmaps oA - = i : ow Likelihood
P - ¥ A , v Low Likelihood

.
A

Case #2
g0 year old female

Cancer h/m
(Red = High Prob.)




Case List (55 Incomplete)
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Case #2

summary and learning points
= 20 Yyear old female

= telicobacter pylort pastritis

Low grade MALT Lywmphoma with synehronous

.. oolenocarcinoma
Ibex Al sensitive for

H. pylori gastritis, Ibex Al seems
lymphoma & small foci particularly good at
of adenocarcinoma finding cancer, even in
| crush artefact

stage MALT LY mphoma
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Case #3

= &0 year ola female

= Multiple superfictal uleers in corpus with thickened

pastric folds
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Case #3
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Case #3
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Summary and learning points
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mimic primary 9
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Case #4

s &7 year old feale

= Suspected primary gastric cancer

= Linitis plasticn features on cT
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Case List (54 Incomplete)

Heatmaps
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Case List (54 Incomplete)
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Case List (54 Incomplete)
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Case #4 |
summary & learning points
. oF WarfemaLe

/ / Oer
o« Suspected primary gastric can

e Metastatic lung cancer (entirely

AP I nitis plastica . -
Cntravasoular) mimicking LnEs P Ibex Al is very sensitive
, 1 ! . . .
primary gastric cAnCEr for detecting tiny foci
. Drevious Lung cancer resectlon “Up the road"! of cancer easily
- overlooked by a busy
pathologist
NHS | Outstanding

Royal Cornwall Hospitals Care for One+All
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Could Al be too sensitive
and call everything
cancer?

NHS Outstanding
Royal Cornwall Hu:&_il;alst Care for One+All



Cases #5, #6 and #7

= Blopsies of polyps/ Lesions tn stomach

= Sent for external reporting in a tme of short staffing

= Reported externally as cancer, and suspieious of cancer

respect’wet Y

NHS

Royal Cornwall Hu:pitals
- Outstanding
are for One+All
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Case #5
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Case #5
Neuroendocrine
Lesions h/m
(Red = High Prob.)

G1 well differentiated
neuroendocrine
tumour (NET)
Not treated radically
(surveillance)
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Case List (55 Incomplete) > 22H024000 > A1-L1-3
. o —

4 Active Heatmap: HGD/Ca/HG Lymphoma Low Likelibood mmmmm——"
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Case 6

. v, 35;
‘ £iF

Cancer h/m

(Blue = Low Prob.)

[ concur that this clear cell change is an important

diagnostic pitfall that pathologists should be aware of
as part ol the histological spectrum of proton pump
inhibitor-induced change.

Runjan Chetty
Department of Pathology, Laboratory Medicine Program,
University Health Network, University of Toronto,

Toronto, ON, Canada
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Russell Body Gastritis

(Benign)
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Case #7
Cancer h/m
(Blue = Low Prob.)

| Russell Body Gastritis
(Benign)




My experience of where the Ibex Al adds value for Gastric Biopsies

1) Small focus of signet ring diffuse gastric cancer
= |dentify, locate & quantify using the heatmap

2) Complex pathology (H.pylori gastritis, MALT lymphoma &
adenocarcinoma) in same biopsy

= Helps pathologist not overlook additional findings

3) Malignancy of non-gastric origin (e.g. breast cancer)
"= Lung, RCC, pancreatic & melanoma also detected

4) Well differentiated Neuroendocrine tumour

=  Could be misinterpreted as poorly differentiated carcinoma but usually treated
conservatively

5) Mimics: Benign & drug induced changes mimicking signet ring cells

= Galen Gastric Al can be trained to recognise or ignore artefacts

NHS Outstanding
Royal Cornwall Hospitals

Care for One+All



How could Ibex Al benefit patients in South West Peninsula?

1) Screening batches of slides to detect cancer

2) Rapidly identifying & directing pathologists’ attention to
benign & malignant features

3) Enabling the generalist to work as a specialist
4) Oesophageal dysplasia
= “Expert” review is a limited and "retiring" resource

5) Morphological subtyping & quantification

6) Predicting molecular phenotype from morphology

NHS Outstanding
Royal Cornwall Hospitals Care for One+All



Take Home Message

Al is a very powerful tool

“Guiding the Pathologist’s eye”... and more?

Pathologist + Al

Best Possible Outcomes for Patients

NHS Outstanding
Royal Cornwall Hospitals Care for One+All
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