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Closing the gap in a dermatopathology service — past experience

and future plans

* Who am | and my organisation?

* How do we work?

* What are the advantages and barriers?
e Caseillustration

 The future



Introduction

* Consultant Dermatologist
(MBChB, MSc, MRCP (UK), MRCP(derm), CCT

* Partner LDPath Group, London
* Partner LDPath Group, Dubai

* Lecturer at Dubai Medical College
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Diagnostic digital pathology refers to the use of whole slide imaging to create a digital
image that can be used for diagnosis, education and research and will facilitate the
development of pathology networks and the introduction of image analysis to assist
pathologists in their work

\ The Royal College of Pathologists
¥ Pathology: the science behind the cure

https://www.rcpath.org/




Background

* Not new!
* Term telephathology coined in 1980’s
* Concept of digital image transmission 1960 — part of a slide.

* Whole slide imaging (WSI) : high resolution digitization and storage of
slides

* Digital pathology: WSI, digital dictation, specimen tracking, image
analysis.

e Eastern Quebec Telepathology Network
* Largest documented exposition of how DP can improve healthcare provision



LD Path Group Summary — London / Dubai

* Since 2011, LD Path has enjoyed
continued growth and is now one of
the top histopathology providers in
the United Kingdom.

* Now provides histopathology
services to 250 hospitals/clinics

e 150 pathologists support these
services, the majority digitally.

e 88% of cases are reﬁorted within
24h, 96% within 48n.

e | D Path now primarily (70%) uses
digital slides

* |n 2016 we established an LD Path
operation in Dubai




NHS histopathology departments are struggling...

NHS cases reported by LD Path
3000 20000 18000
2250 15000 13500
1500 10000 9000
750 5000 4500
0 0 0
2011 2013 2015 2014 2016 2017

Turnaround times increasing; patients waiting more
than 6 weeks for diagnostics in pathology has
risen by 17% per year since 2010
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Training of Staff

Admin and lab staff
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Scanning workflow
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Typical Digital pathology workstation design
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Training of Staff — validation RCPath

The Royal College of Pathologists
Pathology: the science behind the cure

Digital Pathology Guidelines

DRAFT May 2017

Authors: Simon Cross, Peter Furness, Laszlo Igali, David Snead, Darren Treanor

Unique document number

Document name

Digital Pathology Guidelines from the Royal College of
Pathologists

Version number

16

Produced by

Simon Cross, Peter Furness, Laszlo Igali, David Snead, Darren
Treanor

Date active 12 May 2017
Date for review 12 June 2017
Comments On behalf of the Specialty Advisory Committee on Cellular

Pathology
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sufficiently mature for the College to consider guidance in this area. PATHOLOGY INFORMATICS
RESOURCES
OUR STRATEGY

The College has agreed a high level strategy for the implementation of diagnostic digital pathology that

> National Laboratory Medicine Catalogue

provides the framework for considering the implications for diagnostic practice, training and assessment. This " Patlw\ogy Bounded Code List

strategy outlines:

the perceived advantages and limitations of digital pathology in diagnosis

the need for a coordinated approach to the use of digital pathology in training, examinations and service
delivery

a proposal for the national coordination of advice and guidance for those using, or intending to develop,
digital pathology.

5 Digital Pathology Strategy

The need for further research and evaluation of the technology is recognised. The work will initially relate to
cellular pathelogy, cytopathology, veterinary pathology, paediatric and perinatal pathology and
neuropathology. This does not preclude other specialist areas taking this forward in the future.

o70]
| -
@)
-
)
4]
o
O
=
=
=
=

IMPLEMENTING DIGITAL PATHOLOGY

College advice on the technical and practical aspects of implementing digital pathology have been developed
by members of the Informatics Advisory Group and the Cellular Pathology SAC. Download the draft guidelines
below.

1) Best practice recommendations for implementing digital pathology

\ The Royal College of Pathologists [ p | .F
Pathology: the science behind the cure




The Royal College of Pathologists

Pathology: the science behind the cure

Diagnostic digital pathology strategy

August 2017

Author: Professor Tim Helliwell

Unique document number G166

Document name Diagnostic digital pathology strategy

Version number 1

Produced by Professional Standards Department

Date active 11 August 2017

Date for review 11 August 2018

The Royal College of Pathologists

4 Floor, 21 Prescot Street, London, E1 8BB

Tel: 020 7451 6700, Web: www.rcpath.org
Registered charity in England and Wales, no. 261035

© 2017, The Royal College of Pathologists

This work is copyright. You may download, display, print and reproduce this document for your personal, non-
commercial use. All other rights are reserved. Requests and inquiries concerning reproduction and rights
should be addressed to The Royal College of Pathologists at the above address. First published: 2017
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Digital pathology: Why is it better?

Advantages - for the organisation Advantages - for the pathologist
Better workflow * Instant access to the cases
Reduced transport costs * Flexible working - anytime anywhere

» Access to quick second opinion/consultation
e Asynchronous collaboration
» Comparison with previous/similar cases is

Faster turnaround times
Improved and faster consultation

Access to experts easy
No loss of slides/material e Multi viewer - H&E and immuno side by side
or overlay

EEEr QeI EsuIrErEs * Virtual slides, measurements and annotations
Lab Information System integration « Use of Al/algorithms

MDM/ Tumour board discussion * Less-stress environment é

PATH GROUP
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" patient Data l ! Lab & Path Info | |"Addmona| Lab Work | | Pics, VS & publications | | Second Opinion | |" Case of Interest |

Last Name: Bhardwaj

Pathologist Selection

Speciality Dermatopathology

" Dr. Ali Rokiah

rokiahmah.ali@gmail.com

Dr. Chaudhry Iskander

i.h.chaudhry01@gmail.com

ancer.fr

Dr. Fernandez-Figueras Maite

maiteffig@gmail.com

| Dr. Gandhi Nirav
nirav.gandhi@nhs.net

Dr. Husain Akhtar

Akhtar.Husain@nuth.nhs.uk

| Dr. Joseph Leena

Leena.Joseph@UHSM.NHS.UK

| Dr. De La Fouchardiere Arnaud
arnaud.delafouchardiere@lyon.unic

First Name:

“»

| Dr. Bakshi Arti
artibaks@yahoo.co.in

Dr. Chong Heung

heung.chong@stgeorges.nhs.uk

Dr. Deroide Florence
f.deroide@ldpath.com

Dr. Ferrara Gerardo
gerardo.ferrara@libero.it

Dr. Grant Jerry
jerry.grant@nhs.net

Dr. Ibrahim Hazem
Hazem.ibrahim@nhs.net

| Prof. Kempf Werner
wemer.kempf@kempf-pfaltz.ch

Neha

Urgent:

| Dr. Bhatt Nidhi

nidhi.bhatt@uhbristol.nhs.uk

Dr. Craig Paul
paulcraigspr@hotmail.com

Asked: 04/10/2017 11:55
Recvd: 04/10/2017 23:16

Dr. Dina Roberto
cytopath@ldpath.com

Prof. Fisher Cyril
cyril.fisher@rmh.nhs.uk

Dr. Grayson Wayne
wayne.grayson@live.com

Dr. leremia Eleni
eieremia@doctors.org.uk

| Dr. Khirwadkar Nitin

nitinkhirwadkar@aol.com

No

| Dr. Chan John

jkechan@ha.org.hk

| Dr. D'Arrigo Corrado

lowerburtonmill@icloud.com

Dr. Dreher Irion Luciane
Luciane.lrion@cmft.nhs.uk

Dr. Fitzgibbon Jim
jfitzgib@gmail.com

Dr. Hughes Sian
sian.hughes@ucl.ac.uk

| Dr. Igali Laszlo

laciga@gmail.com

Dr. Krassilnik Nina
nkrassilnik@yahoo.com




Dr. Joseph Leena
Leena.Joseph@UHSM.NHS.UK

| Dr. Kubba Faris

faris.kubba@nhs.net

Dr. Merchant William
will.merchant@nhs.net

Dr. Petkar Mahir
Mahir.Petkar@meht.nhs.uk

Dr. Rashid Faiza
faiza.rashid1@nhs.net

Dr. Szakacs Susanna
susanna.szakacs@gmail.com

Dr. Thomas Teresa
teresammthomas@gmail.com

Dr. Whittaker Mark
whitbags@doctors.org.uk

| Prof. Kempf Werner

wemer.kempf@kempf-pfaltz.ch

| Prof. Kutzner Heinz

kutzner@w-4.de

Dr. Motta Luisa
luisa.motta@nhs.net

Dr. Phelps Bob
robert.phelps@mountsinai.org

Dr. Raweily Essam
essam.raweily@erpathology.co.uk

Dr. Taibjee Saleem
saleemtaibjee@gmail.com

Dr. thompson curtis
curtisinportland@gmail.com

Prof. Zelger Bernhard
Bernhard.zelger@i-med.ac.at

| Dr. Khirwadkar Nitin

nitinkhirwadkar@aol.com

Dr. Mangham Chas
dcmangham@yahoo.com

' Dr. Mudaliar Vivek

vmudaliar@nhs.net

Dr. Philippidou Marianna
marianna.philippidou@nhs.net

Dr. Singh Manuraj
manuraj.singh1@nhs.net

Dr. test test
test123@ldpath.com

Dr. Tiffin Nick
ntiffin72@gmail.com

Asked: 04/10/2017 11:56
Recvd: 04/10/2017 19:57

| Dr. Krassilnik Nina

nkrassilnik@yahoo.com

Dr. Mathew Bipin
bipin.mathew@nhs.net

Dr. Pathologist India
sanj.lallie@gmail.com

Dr. Ramakrishnan Rathi
Rathi.Ramakrishnan@imperial.nhs.
uk

Dr. Stefanato Catherine
catherinestefanato@gmail.com

Dr. Thaung Caroline
caroline.thaung@ldpath.com

Dr. Weir Justin
cjweirs@hotmail.co.uk
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Clients

Dr Alistair Robson
Dermatopathologist
Founder LDPath

Dr Robson
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A Reduction in CTC to Below 3 Alter the Initiation of Therapy Predicts
Longer OS whereas an Increase in CTC Count to 3 or above Predicts
Shorter 05 in mCRC Patients Modian OS in
Description M%)  Months (85% €.1)
<3 CTCs at All Draws 303 (70%) 186 (15910 22.5)
>3 CTCe at BL & =3 CTCe at Last Draw TA(17%) 11.7 (8410 18.7)

18 (25054

Curve Lagrank

Comparison  P-Value*
Twvs, 2 0.0007
1 Ve, =0.0001
1vs. 4 =0.0001
2vs, 00078
2vs. 4 =0.0001
w5, 4 00001
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Caseviewer
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Digital pathology — benefits

Quality Efficacy

* Releasing 13% of pathologist time

* Reducing misidentification error by 62%

* Technician time

* Sorting of cases- teaching/ assignment to trainees
* Calibrated measurements (surgical margins)

LD PATH GROUP

Griffin J et al. Digital pathology in clinical use: where are we now and what is holding us back? Histopathology. 2017



Digital pathology — challenges and barriers

e Regulatory bodies — guidelines (PR vs SO)
* Current lack of standardization

* Pathologists inertia - acceptance of new ways
* Lack of z stack (3 dimensional) information

e Software and database design may not be interchangeable between
systems!

* Diagnostic delay — levels, stains
* Reliable scanner (scanning quality)
* Network problems

D PATH GROUP



Digital pathology — considerations

* Integration of all technologies: WSI, IMS, viewer
 Communication with clinic/hospital system (labelling, patient records)

e Case workflow — administration
 Design of digital pathology workstation

D PATH GROUP



Digital pathology — LD Path future plans

* Fully establish and continue to grow a robust digital pathology service
in the area — starting in Dubai

 Utilise expertise in the area and the UK — potentially around the world
* Promote education

* To follow and advice of decision making in Digital Pathology
Guidelines and regulations.

D PATH GROUP
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Going a step
slide imagi




Artificial Intelligence D

Al has the abﬁity to autopatemaghy, diagnostic.and pTogn‘ﬁ-
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Al in Healthcare history: MYCIN- 1970’s

* Used to identify bacteria causing severe infections, such as bacteremia and meningitis, and to
recommend antibiotics, with the dosage adjusted for patient's body weight

* Developed over five or six years in the early 1970s at Stanford University. PhD project

* Did not achieve routine use by practitioners

Yu, Victor L. Antimicrobial Selection by a Computer JAMA. 1979. 242 (12) T



‘Sometimes the pressures of today prevent us seeing the big picture. If you do not know
what CNN stands for then read on because | think it will change our working lives over
the next few years’

Nick Levell, BAD president

Mature. 2017 Feb 2;542(7639):115-118. doi: 10.1038/nature21056. Epub 2017 Jan 25.

Dermatologist-level classification of skin cancer with deep neural networks.
Esteva A, Kuprel BT, Novoa RAZ®, Ko J%, Swetter SM**, Blau HM®, Thrun S°.

5.4m NMSC in USA
76,000 Melanomas, 10,000
deaths

CNN- convolutional neural network
Stanford University
1.28 million clinical images

$8.1B annual cost

Early detection is critical
6.3B smartphones
130000 images of skin

21 board certified US dermatologists
Importance of clinical assessment
Potential for population screening

LD PATH GROUP



BIDMC & Harvard Medical School Teaching Hospital, 2016




BIDMC & Harvard Medical School Teaching Hospital, 2016




Diagnosis by Al

7.5%

incorrect

92.5%

correct




Diagnosis by pathologists

3.4%

incorrect

96.6%

correct




Diagnosis by pathologist + Al

.59

incorrect

99.54

correct

Eliminated 85% of human error
Pathologist — rejecting false positives
Machine — rejecting false negatives




JAMA. 2017 Dec 12;318(22):2199-2210. doi: 10.1001/jama.2017.14585.

Diagnostic Assessment of Deep Learning Algorithms for Detection of Lymph Node Metastases in
Women With Breast Cancer.

Ehteshami Bejnordi B', Veta M2, Johannes van Diest P2, van Ginneken B!, Karssemeijer N*, Litiens G*, van der Laak JAWM?; the CAMELYON16 Consortium,
Hermsen M*, Manson QF3, Balkenhol M*, Geessink O*®, Stathonikos N3, van Dijk MC, Bult P*, Beca F’, Beck AH”*8, Wang D78, Khosla A%?, Gargeya R'°,
Irshad H7, Zhong A", Dou Q""+'2, Li @", Chen H'2, Lin HJ'2, Heng PA'2, HaRk C'3, Bruni E'3, Wong Q'4, Halici U518, Oner MU'S, Cetin-Atalay R,
Berseth M8, Khvatkov V19, Vylegzhanin A9, Kraus 0?°, Shaban M2!, Rajpoot N?122, Awan R%®, Sirinukunwattana K2!, Qaiser T2, Tsang YW?2, Tellez D*,
Annuscheit J24, Hufnagl P24, Valkonen M25, Kartasalo K24-28, Latonen L27, Ruusuvuori P2428, Liimatainen K24, Albargouni S2°, Mungal B2?, George A?®,
Demirci $29, Navab N29, Watanabe S3°, Seno S3°, Takenaka Y3, Matsuda H3°, Ahmady Phoulady H31, Kovalev V32, Kalinovsky A32, Liauchuk V32, Bueno
G*3, Fernandez-Carrobles MM33, Serrano 132, Deniz 032, Racoceanu D335, Venancio R,

Original paper, JAMA
Impact factor 36

36 centres

Netherlans, US and France

Google Brain
Philips LD PATH GROUP




Humanistic Al

Combining ability of human and machine = super-human performance

(team work!)

How Al can enhance our memory, work and social lives | Tony Gruber

How to make machines smarter
How machine can make us smarter
(e.g. personal memory enhancement)
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'A lesson from the history of previous industrial
revolutions: is that those who quickly adopt and
respond to the new technology thrive’




..don’t be caught unaware!




Thank you!




 "Digital Pathology: Closing the gap in a dermatopathology service -
past experience and future plans"

e Abstract:

* As a partner in LD Path Group, a UK-based pathology diagnostic
services company, | will briefly outline our experience in providing a
digital pathology service to 250 hospitals and clinics in the UK. | will
also discuss how extending the service internationally can improve
diagnosis and patient care where there is a shortage of highly skilled,
subspecialised pathologists



