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* 1590 - Zacharias Jassen

* 1609 - Galileo Galilei

* 1625 - “Microscope” Faber
* 1665 -“Cells”

* 1667 — Robert Hooke

* 1676 - Leeuwenhoek

“» J‘m Toankedes primus Cofft;-lu}nun tnventor
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HIGH VALUE

LOW VALUE DATA DRIVEN

PROCESS DRIVEN » Integration PRECISION MEDICINE

Macroscopic Microscopic Antibodies/EM Molecular Digital
1700-now 1850-now 1970 - now 2000-now 2018- now

First Revolution Second Revolution . : .
(Dissection/Microscope) (Antibodies/Electron Microscope) Third revolution (computationay
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* The microscope remains a
haematologists best friend.

Current situation

\/'(,/ ) ) :X’;“ },

E it

* Limitations:
* Consistency / reproducibility
e Specialist referral / multisite
* Training / Education
 Capacity and efficiency
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Integrated
image features

Pixel features 5 Pétch featu‘r‘e; . Aggregate
patch features

Human Tissue

(Microscope based interpretation) (Available for Analytics)
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* Already “embedded” by our
histopathology colleagues.

* Remote reporting / telepathology
 Collaboration

* Standardisation of image
analysis

* Alintegration

* Training tools
 Caselibraries
* Digital teaching sets

« Scalable

* LongTerm Plan

Why Digital Haematology?

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

Best practice recommendations for implementing digital pathology
January 2018

Digital pathology
strategy 2019

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

Unique document number | G162

Document name Best practice recommendations for implementing digital pathology
Version number 1
Simen Crass, Pater Furness, Laszlo |gali. David Snead and Darren
Produced by Treanor an behalf of the Specialty Advisory Committee on Cellular
Pathalogy.
Date active January 2018
Date for review January 2023
Comments In accordance with the College’s pre-publication policy, this

document was on The Royal College of Pathologists' website for
consultation from 12 May 2017 to 12 June 2017. Responses and
authors’ comments are available to view on reguest.

Dr Lorna Williamson

Director of Publishing and Engagement

https://www.rcpath.org/static/f465d1b3-797b-4297-
b7fedc00b4d77e51/Best-practice-recommendations-for-
implementing-digital-pathology.pdf

The Royal College of Pathologists

4th Floor, 21 Prescol Street, London. E1 8BB
Tel: 020 7451 6700

Fax: 020 7451 6701

Web: www repath org

Registered charity in England and Wales, no. 261035
© 2018, 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 inguiries concerning
reproduction and rights should be addressed to The Rayal College of Pathologists at the above

address. First published: 2018
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https://www.rcpath.org/static/2248bb71-b773-4693-
945bffda593f2f2f/cf251e84-f7d0-415d-bb67217219203066/Digital-
Pathology-Strategy.pdf
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Will it work?
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* Already works in Clinical Setting..
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* Already works in Clinical Setting..

* Increasing “Research” publications.

e Limited “Clinical” publications.

DI60
Cellavision
Vision Hema
EasyCell
NextSlide
HemaCAM

* Peripheral Blood focus.

Will it work?
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Digital morphology analyzers in hematology: ICSH review and

recommendations

Alexander Kratz! @ | Szu-hee Lee?®
Sam Machin® | on behalf of the International Council for Standardization in Haematology

Calumbis University Medical

| GinaZini* | Jurgen A. Ried | Mina Hur® |

Introduction: Morphological assessment of the blood smesr has been parformed by

conventional manual microscapy for many decades. Recently, rapid progress in digital

hasled to the P of d meth-

ods of digital morphological analysis of blcod smears.
Methods: & panel of expertsin laboratary hematology reviewsd the literature on the
use of digital imaging and other strategies for the morphological analysis of blood

I e
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N Yark, New York
25t Genrze Hosmitsl, University o New
Scuth Wales, Srdney, New South Waks, o
Australia imaging and
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“Desartment of Clivical Chemisiry and
Hzamstclegy, Albe-t Schaetzer Hasgits,
Darsvacht, The Netharlands ]
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Digital imz;
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Kratz A, Lee S-H, Zini G, Riedl JA, Hur M, Machin S; on behalf of the International Council for Standardization

in Haematology. Digital morphology analyzers in hematology: ICSH review and recommendations. /nt/ Lab

Hematol. 2019; 41: 437-447. N

All samples from newborns and from patients with leukemia.

Suspicion of the presence of pathological cell types, including blasts,
plasma cells, and immature granulocytes.

Suspected dysplastic cells.
Suspected schistocytes.

Screening for intracellular parasites (eg, Malaria, Babesia, other
parasites).

RBC agglutinates.

Platelet clumps (due to location in feather and lateral edges).

bshconferences.co.uk @ @BritSocHaem


https://doi.org/10.1111/ijlh.13042

British Society for "

Haematology .

Listening * Learning « Leading

Received: 26 February 2022 | Accepted: 19 May 2022
DOI: 10.1111/ijh.13908

REVIEW == WILEY

Digital morphology in hematology diagnosis and education:
The experience of the European LeukemiaNet WP10

Gina Zini"2© | Ombretta Barbagallo? | Fernando Scavone? | Marie C. Béné®

*Hematology, Catholic University of Sacred

Heart, Rome, italy Abstract

*Transfusion Service, Fondazione Policlinico ; i ics is based on ingly precise i of cellular and
:::“'“'hwm’ SIS ome, molecular analysis. The correct interpretation of the blood and bone marrow smears
*Hematology Biology, Nantes University observed under an optical mit still a Precise quanti-
Hospital and CRCINA, Nantes, France tative and qualitative cytomorphological criteria have recently been codified by up-
Corespondence to-date guidelines for di i ieti ical analysis
Gina Zini, Hematology, Catholic University of has found formidable support in digital reproduction techniques, which have simpli-

Sacred Heart, Rome, taly.

Emal: gina zini@unicatt it fied the circulation of images for educational or consultation purposes. From 2007 to

2019, the Working Group WP10 of European LeukemiaNet (ELN) used, in annual
exercises, digital images to support training in and verify

tion and comparability in the interpretation of blood and bone marrow smears. We
describe the design, development, and results of this program, which had 741 partici-
pants in-person or remotely, to which 2055 guestions were submitted regarding the
interpretation of cytomorphological images. We initially used circulation and presen-
tation of digital microphotographs and then introduced a virtual microscopy (VM).
Virtual slides were obtained using a whole slide imaging technique, similar to the one
largely used in histopathology, to produce digitized scans of consecutive microscopic
fields and reassembles them to obtain a complete virtual smear by stitching. Partici-
pants were required to identify cells in labeled fields of view of the virtual slides to
obtain a morphological diagnosis. This work has demonstrated substantial improve-
ments in ic accuracy and with the VM technique. Between-
observer concordance increased from 62.5% to 83.0%. The integrity of the digitalized
film image, which provides a general context for cell abnormalities, was the main fac-
tor for this outcome.

KEYWORDS
cytomorphology, digital imaging, European LeukemiaNet, leukemia, virtual microscopy,
whole-slide-imaging

1 | INTRODUCTION

with particular relevance in myeloid forms.*? The quantitative and
qualitative microscopic diagnostic criteria of the FAB classification

Zini G, Barbagallo O, Scavone F, Béné MC. Digital morphology in hematology diagnosis
and education: The experience of the European LeukemiaNet WP10. Int J Lab
Hematol. 2022 Sep;44 Suppl 1:37-44. doi: 10.1111/ijlh.13908. PMID: 36074713.
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“Virtual Microscopy” utilising WSI.
* From 2012
* 62.5%t083%
* Enhanced dysplasia and blasts.
ELN experience 10-ys work-ups (2007-2019)
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Will it work?

Phase 2 diagnostic evaluation of the
3DHISTECH Slide Scanning Technology for INHS

Digitising Bone Marrow Slides
Timothy Farrent, Samuel Machin2, Tom Butler®

Barts Health
NHS Trust

'Immunophenctyping Department (SIHMDS), Barts Health NHS Trust, London, UK "Depa of
University College Haspital. London, UK *Department of Haematelogy. Barts Health NHS Trust, Londen. UK

Introduction

Bane marrow aspirates and trephine biopsies are crucial to the diagnosis
of i it of bone
2spi ¥ i call counts is in
the d i and prognosis of these
There has been much debate around the use of digital morphology. The
use of digital technalogy to capture high resolution images of swained
tissue sections continues to increase within the Histopathology arena,
and enables a diagnosis to be camisd out remotely. some progress has
been made in histapathology and blood film analysis but studies on the
use of digital morpholozy of bone marrow aspirates are still in their
infancy.

Study Design

- phase 2 study invalving 10 UK Centres

+ 7 real ife clinical case scenarios

- Provide 3 differential diagnosis based on a brief case history,
peripheral blood (PB) parameters, bone marrow aspirate (8MA) +~
trephine (BMT) digital morphology scanned using the bench top
3DHISTECH [provided through Sysmex UK LTD}, immunephenotyping

and genetic testing.
+ Comment on PB, BMA and BMT in terms of cellularity and abnormal
cells.
- Perform 300 cell differential on the BMA. | o =
=
&
™ — iz
—lz

PB Review

Case | - ABR|
Peripheral Bload film review comments
Wate free choice, not forced chalce

BMA/T review
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Conclusions

Excellent concordance on PB comments

» Good on BMA i of callularity,
overall haematopoiesis and abnormalities.

- anNova analysis demonstrated highly significant correlation between
resuits from 300 cell differentials R’= 0.70 0 0.99

Overall 3 good concordance in reporting the differantial diagnosis to
WHO 2008.

Glass and digital is comparable
g
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Proposed aims of the Task Force are:

1. Appraisal of Current Technology and
Evidence

2. Data Collection and Experience
Sharing

3. Development of research into Digital
Pathology in Haematology

4. Development of National Strategy
and Guidelines

5. Enhancement of Educational
Resources

Purpose of the DHTF

“To review and develop the use of digital pathology (and Al) in
haematology in the UK to advance the integration of cutting-
edge digital technology within haematology to improve
diagnostic accuracy, efficiency and patient outcome. “
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Histopathology 2025, 86, 58-68. DOL: 10.1111/his.15327

REVIEW

Role of artificial intelligence in
diagnostics

Charlotte Syrykh,' @ Michiel van den Brand,>*
Camille Laurent™®
"Dep of Pathology, Institut U

‘Dep ent of Pathology, Radboud Uni

haematolymphoid

Jakob Nikolas Kalher"'sl‘,}‘y &

du Cancer-Oncopole de Toulouse CHU Toulouse, Toulouse, France,
ity Medical Center, Nijmegen, *Pathology-DNA, Arnhem, The Netherlands,

“Else Kroener Fresenius Center Jor Digital Health, Faculty of Medicine and University Hospital Carl Gustav Carus,
TUD Dresden University of Technology, Dresden, *Medical Oncology, National Center for Tumor Diseases (NCT),
University Hospital Heidelberg, Heidelberg, Germany and *INSERM UMR1037, CNRS UMRS071, Université
Toulouse I1I-Paul Sabatier, Centre de Recherches en Cancérologie de Toulouse, Toulouse, France

Syrykh C, van den Brand M, Kather | N & Laurent C

(2025) Histopathology 86, 58-68. https://doi.org/10.1111/his.15327
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Role of artificial intelligence in ymp ag

The advent of digital pathol and the depls hine learning techni in hol are vast
of high-th h lecul hni are generat-  and constitute the subject of considerable research

ghp
ing an unprecedented mass of data. Thanks to
advances in computational sciences, artificial intelli-
gence (Al) apy h a avenue
for extracting relevant information from complex data
structures. From diagnostic assistance to powerful
research tools, the potential fields of application of

work. The aim of this article is to provide an over-
view of the potential applications of Al in the field of
haematopathology and to define the role that these
emerging technologies could play in our laboratories
in the short to medium term.

analyses in situ hyb:
[FISH], clonality, high-throughput sequencing). How-
ever, access to these sophisticated technologies is lim-

Keywords: artificial intelli h hology, ly =
Introduction lecul
Lymphomas are among the ten most common cancers

Ydwids! ‘abd ‘are ch ized by considerabl

clinical and biological heterogeneity, with variable
prognosis and therapeutic response.”’ 1 h

ited, and the risk of misdiagnosis by nonexpert
pathologists remains high, as demonstrated in a

diagnosis requires in-depth histological analysis by
expert pathologists, and relies on ancillary tissue stain-
ing hni now i ingl: bined with

French ionwide study (Lymph h Network),
which showed that 20% of the diagnoses are inaccu-
rate, with a direct impact on patients’ treatment.
Recent major breakthroughs in  deep-learning

ple.fr and laurent. le.fr

Address for correspondence: C Syrykh and C Laurent, Department of Pathology, Institut Universitaire du Cancer-Oncopole de Toulouse, CHU

‘Toulouse, Toulouse, France. e-mail: syrykh.

AL artificial i AUCROC, area under the receiver operating characteristic curve; CLL. chronic lymphocytic
leukemia/lymphocytic lymphoma; CO0, Cell Of Origin; DIBCL, diffuse large B-cell FISH, in situ hybridizati
FL, follicular HEE. in-cosin: IPI, i ional prognostic index: MIPI-b, biologic-Mantle cell lymphoma international

prognostic index: ML, machine learning: NLP, natural language processing: WSI, whole slide image.

© 2024 The Author(s). Histopathology published by John Wilkey & Sons Lid.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly cited. the use is non-commercial and no modifications or adaptations are made.

The role of Artificial Intelligence

(A)
ARTIFICIAL INTELLIGENCE
Machine ability to imitate intelligent human behavior
>
MACHINE LEARNING
Algorithms that automatically learn and predict
results from data
(A) Diagnostic assistance tool
Input data Machine learning algorithms Predictions
e.g. Deep neural networks
—— ) Report
H&E stained slide ® O (__ Benign/malignant )
< [ | '_ = . (
e C eace Pathologist
(B) Immunohistochemistry B
- = . e — Additional
< _fEm = f =
k Fluorescent in situ

/ \ hybridization
o
| REINFORCEMENT LEARNING \/

e

Labeled training dataset Unlabeled data States + actions
Direct feedback No feedback Reward based learning . X =
Classification/regression Clustering Learning by actions Genomic data \ 3 R 1 y Variant interpretation ) |
= ) l
Training ... -Rewards «.... . v (_ Molecular classification )
iputs—~'[ ]+ Owtputs  nputs—» [ ] Outputs  Inputs—"[__] = Outputs =
=3 arm =3

(B) Exploratory approaches

Machine learning Predictions Transfer to clinical practice

e Cellclassification. A algorithm

ical, biological, e.g. Deep neural network
radiological data

o i

Histological data e

.
* Anomaly detection.
Predicting molecular
=
® A Predicting prognosis
[ Py Predicting response to
/ = Biomarker discovery
Molecular data

xu({‘m“ﬂ

*  Workflow efficiency.

* Remote diagnostics.
* Challenges.

* Faster, more accurate diagnosis.
@ bshconferences.co.uk



