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Speakers: Eric Glassy
Stephen Hewitt
Rajendra Singh

Marilyn Bui
Liron Pantanowitz

Panel Discussion
Digital and computational
pathology: 2021 and ahead

in North America

Chairs: Shumpei Ishikawa
Jun Xu

Speakers: Lee Cooper

Hamid Tizhoosh
Anant Madabhushi
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Barriers and next steps to

clinical translation
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Philips Japan Daiki Isuge
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Cunyuan Ji
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Wataru Uegami
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Award / Closing

Oral Session
(Digital Pathology/AI): English
Chair: Ryuji Ohashi
Presenters: Daiki Taniyama,
Thiyaphat Lachawetwanit,
Emine Cesmecioglu,
Masataka Kawai,
Kristian Eurén, Anil Berger

Asian Session
Chair: Andrey Bychkov

Speakers: Joe Yeh
Wen-Yu Chuang
Chan Kwon Jung

Business Meeting

On the edge of technological
advances

Chair: Robert Y. Osamura

Speakers: Jeroen van der Laak
Cecilia Lindskog
Fayyaz Minhas

Panel Discussion
Large-scale DP/Al initiatives
in Europe

Joint Session with ESDIP

Chairs: Junya Fukuoka
Andrey Bychkov

Speakers: Catarina Eloy
Filippo Fraggetta
Norman Zerbe

Panel Discussion
Experience with implementing
DP in Europe and Asia
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Blue Pill or Red Pill? The importance of choosing disruption

Eric Glassy / Affiliated Pathologists Medical Group, CA / efglassymd@me.com

Multiplex and multimodal data analysis to understand COVID-19
Pathology

Stephen Hewitt / NIH, Bethesda, MD / hewitts@mail.nih.gov

Path to integration of Al models into workflow of clinicians

Rajendra Singh / Northwell Health, New York / skinpathology@gmail.com

The remarkable potential of deep learning for histopathology

Jeroen van der Laak / Radboud University Medical Centre, Nijmegen / jeroen.vanderLaak@radboudumc.nl

The Human Protein Atlas
- Spatial proteomics in health and disease -

Cecilia Lindskog / Uppsala University / cecilia.lindskog@igp.uu.se

State of computational pathology

Fayyaz Minhas / University of Warwick / fayyaz.minhas@warwick.ac.uk
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Toward Clinical Implementation of Image Analysis/Al Application and
3D imaging

Yukako Yagi / Memorial Sloan Kettering Cancer Center / yagiy@mskcc.org

By now, more than 30 companies in the word have been working on Al in Pathology.

How we can implement Al & Image analysis application into ¢ clinical workflow is still under
investigation.

[ will introduce our on-going project in Breast Cancer as a use case which integrated into one of our
clinical WSI viewer.

We have just started integrating our Al application of Python scripts into one of our clinical WSI
viewer.

Also 3D Imaging has been showing very important roles in pathology practice. We are developing
the structure to implement in clinical workflow in addition to application for 2D.

The mechanisms of Data management of images, results, training and clinical data are still under
evaluation.

However, our findings could be very helpful for both vendor side and user side.

15
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Digital/Computational Technology for Molecular Cytology Testing

Robert Y. Osamura, MD / Nippon Koukan Hospital, Keio University School of Medicine

Our goal is to automate the whole process from scanning of cytology specimens to molecular analysis.
The process includes (1)digitization of cytology, (2)detection of cancer cells by Al and annotate
them, (3)microdissection(scraping) of the target cancer cells, and (4)collection of the scraped cells.
DNA which was extracted from specimens(4) was subjected automated mutational detection

system(i-densy® Arkray). (Please note the reference at the bottom)

When we deal with digital cytopathology and molecular analysis using cytology specimens, we have
to aware of the following key issues,

Materials often include direct smears, liquid based cytology (LBC) and cell blocks (paraffin sections).
Cytology specimens, smear and LBC, often form 20~20 um thick clusters of the tumor cells.
Therefore, we use NanoZoomer S210 (Hamamatsu Photonics KK, Shizuoka) with Z-stack focusing
at 1 pgm from —5 pm to +5 um. The scanned WSI images are viewed at individual layers.
Extended focusing is done on the images obtained by the scanner 3DHISTECH. ( Capitanio A et al.
Cytopathology 2018)

When Cytology WSI images are subjected to artificial intelligence(Al), a selected single plane on Z-
stacks is used. The detection of cancer cells on cytology specimens is done by the existing
technologies(NEC Corporation) designed for H&E stained sections(Cosatto E. et al. SPIE Medical
Imaging,2021). The targeted cancer cells were annotated manually. Related references include as
follows. Landau MS & Pantanowitz L. ] Am Soc Cytopathol 2019, McAlpine ED & Michelow P
Cytopathology 2020, Yao K et al. Adv Anat Pathol 2020)

Microdissection of the tumor cells are done manually and the scraped cells are collected to be
subjected to the molecular techniques.

DNA is extracted from the microdissected target cells and is analyzed for mutation on EGFR by
automated i-densy® (Arkray, Japan). As results, various kinds of point mutations of EGFR are

detected successfully.

Our goal is to make the whole process automated. And the step of automated annotation and

microdissection of the target cell clusters on tissue sections will be discussed.

Reference: Osamura RY, Matsui N, Kawashima M, Saiga H, Ogura M, Kiyuna T.
Digital/Computational Technology for Molecular Cytology Testing: A Short Technical Note with
Literature Review, Acta Cytol 2021; 65:342-347
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BERIEARS LBC 7 K OMIlEZEA IR, LIELIE 20~20 mdD )5 X o fEEMidD 7 7 2 & —
’&ﬁﬁﬂi?’éo % Z T, NanoZoomer S210 (GEMAF b =7 2R &t &) #FH VT, -Sum 225
+5um £ T lum T Z-stack A ¥ ¥ ¥ 3§ 5, AF¥ ¥ v I N/ WSIERIZ, 4 DECTREZEHRT
% %, A% x 7 —3DHISTECH Tf% b L7z [H[{ 13 extended focusing 1T 9 Z & 3A[RETH 5,
2.#fEE2 WSI HifR 2 N THIBE(ADIC 22 1F 23556, Z-stack FOERI NP2 L 72, M
HEFSEEAR D 23 MM O H X, H&E J V] FICBFE & 7= BEfE D Hfli (NEC Corporation) % fifi
Fi L T\» % (Cosatto E. et al. SPIE Medical Imaging, 2021), X R & 7z 2 23 AMMEICIZ, FEITT /2 7
—>a vV&EITH, BHECHR 5 . Landau MS & Pantanowitz L. J Am Soc Cytopathol 2019, McAlpine ED &
Michelow P.Cytopathology 2020, Yao K et al. Adv Anat Pathol 2020)
3.7/ T —vavInEMiEo~ A rn X4 sy a v iFFEECTDbL, RIS hizile
X7 LENTICED b,
d~Ar7uaxAf vy a v LRI 5 DNA 2#H L, HEML 27z i-densy® (7T —2 1A
ft. HA) TEGFR OZRZNHTS 5, % DHGR, 4 D EGFR OZLRSRINAIEETH L L %
fERL T 2,

i, YA FoEME s S22 —oHEIT ) F—vavieAsul L s a vV DART
v FICOWTOHREENT 5,

2% ; Osamura RY, Matsui N, Kawashima M, Saiga H, Ogura M, Kiyuna T. Digital/Computational

Technology for Molecular Cytology Testing: A Short Technical Note with Literature Review, Acta Cytol
2021; 65:342-347
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Building computational pathology tools for interpretability and validation

Lee Cooper / Northwestern University, Chicago / lee.cooper@northwestern.edu

Deep learning for computational pathology: Supervised versus
unsupervised approach

Hamid Tizhoosh / University of Waterloo / hamid.tizhoosh@uwaterloo.ca

Computational pathology as a prognostic and predictive tool for precision
medicine

Anant Madabhushi / Case Western Reserve University, Cleveland / axm788@case.edu
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EfEIC K 5V a4 v kv ¥ a v /]Joint Session through International Collaboration

Drivers for digital pathology and Al adoption:
Where are we now and where do we need to go

Anil Parwani / Ohio State University, Columbus / anil.parwani@osumc.edu

Quality image and pathologists’ engagement are the foundation of DP/AI

Marilyn Bui / Moffitt Cancer Center, Tampa, FL / marilyn.bui@moffitt.org

Al and cytopathology

Liron Pantanowitz / University of Michigan, Ann Arbor, IL / lironp@med.umich.edu

Improving diagnosis with clinically applicable Al

Joe Yeh / aetherAl / joeyeh@aetherai.com

Experience with digital pathology: Practice and research

Wen-Yu Chuang / Chang Gung University, Taoyuan / s12126@cgmbh.org.tw

Current status and R&D strategic plan for digital pathology in Korea

Chan Kwon Jung / Seoul St. Mary Hospital, The Catholic University of Korea / ckjung@catholic.ac.kr
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Europe unites for the digital transformation of pathology: the role of the
new ESDIP

Catarina Eloy / IPATIMUP, Porto / catarinaeloy@hotmail.com

Ten practical points to go digital: Suggestions from real-world experience

Filippo Fraggetta / Cannizzaro Hospital, Catania / filippofra@hotmail.com

ESDIP’s mission in standardization and knowledge dissemination

Norman Zerbe / Institute of Pathology, Charité University Hospital, Berlin / norman.zerbe@charite.de

20
' BEFISILNYOI—FRE



v VR Y v L/ Symposium

WREEMAOT Y 20t BANHRIERER DB Y A
HINET / DR AN AWE 223 AT SEFTREEES / naoko.tsuyama@jfcr.or.jp

HE DR S 2 AR 1L, 2018 4F X Y NI EEOEIZH 4/ R—v a VAE T v 77 L0
D —o [Al (NLAHIEE) FRAEZ VT X B EEBW - B AT 4] IKBHELTHW5, 0
AR Al ZERRBHIGICEE T 2 2HWE L TEY, HREHM TRz OEBEMLE L
T, 201943 ALV R T4 FH T ZADRMMN AT Y 2 bZBAE L, 201947 H X » WSI E#
VAT Lk LIS o#EEARRG L7 (2019 £ THRE). RIETIVHLEKICEVTE, Y/
VAT 4 ANY AT LA E L FEERFOMET S r—v s vERHALCY -2 7 —
DXEETIR > T2, CTOEFHLRICIE, BikRY, VIO HLKER, B - REToB,
WSI b ol a5, Ibick by, WEEFHEEBZITVARD b, I AL
MBI T — 2 RN OMEFRICINETE L X I LT3, ARKTIE, BETIVHLER
WisCiBIc BT, EBOMEL, T—2DIE, AlDERALICET T 7Y 75— a vikAfl
ZHY B, 2SAREEROR Y #lA EAH T 5.

EIRRERREICETZWSIV—2 7 —1cBL T

KEE HHE / RBIRKZHPE / ohdate@nagasaki-u.ac.jp

[zt ®»ic])

T, HATYH WSI (Whole Slide Imaging) & 27 A %R 2 iz 8ML T3,
anFEEREEL, 7Y 2y nY— (DP) o@EEEZ HZEL 7225, HAILF#EIMNE I~ DP
DEADENT VS, ZOHEE L TEARFOMENLRON TV L2EHLIFEZ LNT,
RIFARZEEECTlE, 2015 2 0IRAZICT VXU~ EBITL TV 5, RETO WSL 7 —2 70
—ZREHMOBE X VN L, 5% WSIEA® DP 2% F 2 2 liixo—B & L7z,
(#=2]

Wtk PHILIPS tto v v b 77 7 2 A% ¥ (UFS) 2 2 B5fEH L. X7 4 FH 7 2 %2W
RHCT Y2t L, BRHCEHLTWS, 2F ¥ Vi3 HE EADO R TII 7/, Bk g
By EL [100% 7Y 20{t] Z{T>o T3,

RN Z I ER O L EIEZREEL, 2y P =21k 32 W E{ToTw 5,

VAT LHEEOBETIZ, ¥ 2 ) T 4 ORI LA RTED A L2, % OEREE IR
R L, BEICE > T 5,

SlaNZZ b ORES O L ERITIEE &S, YD 7 —2 7a =% Lz,
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JRE AL A FI4 viconwT

HiE WHE /AR EEZHMEBREFREZHA REREXYMERNBREMEN €Y 2 — /
akyoshi@kuhp.kyoto-u.ac.jp
Hf &=/ ZLTREERE L v 2 —HEZWKE / shiraishi@kuwanacmc.or.jp

LAE, JREEZWIEIIC B 2 ALEORBICIIO L L b 02 H 5, EHREEFARE, +Tic
WH5e 0 & EER~DICHBBEICE - CTETwa Db H 5, —77, WIEZHIE AL ICB 3 2 k%%
e fatt ol R RZA 0T, AHEDOALLTHAEECDRLE ThwTw3, 2017 4, H
REBEB AR (AMED) O FE L L CHARIY 23 Japan Pathology Artificial
Intelligence Diagnostics Project (JP-AID) 7u ¥ =27 F % A& — b X487z, ZOEETIE, FHE
7Y ZOVEIROUNEE, ENLEBCAZCE o Al LR, % L CRR S e Al ORISR A v
N7 — 2 CTOEE, RELTEZD, ZOEEHO—BRE LTCAIEES X UCFHAED -0 DH
ARTAVEERT Lot 22T, WEEZEG6 A, E#R4AN, HEHERI AT
REMER T Tz, 2020 FFREICIE, HARBEEROZRER L LT, JRIE Al OfFHE(LZ HIS L,
[AL 774 F 74 v WG] 23%E, Filk L 72RELXCIOREERE 3 A, HEHlR2 A, BFER2 A
ICTHEIDMED LN T W5, BHIE, X7 Vv Z7aXy bk 2R L o T3, AFEKTIE,
Al 74 F 74 vofffEfts L OARICOEWMET 5,

T4 =TT 7 RAF %I X 33 AREMBRG oS

AR/ BRRR AR LR RHE L 508 / ishum-prm@m.u-tokyo.ac.jp

SREAHARR 17 LEHRO X 5 ITHEL I N TV AW ICZ DEBINER L, 20729
fhDFERHI & DEFEIE, ZBOEFIEROEHEIC X 2 A 0EH | fholfKT — % L oEBE{UH
BIDfEMT 7 E DR EECH o 72, AW =a2 -T2y P T =2 X0 BONET A =TT 7 AF %
RO BADEEEZ LR LAAN ATy 2 —%—& L URBEMHAMG oM E 1R Tch 5

xR WiZL 7,

&L L 7228 A B R 2. BE TR 70 7 7 A A RHRREMD X 5 Zdi o8l T —
fZELTRS TEDHREL RV A RT 7V r— a2 VICIGHATRETH 5, JREFHRRA 1 7 2 B
TEORERBROWIEL FD Y 724 TORGE. % OFEEHRT — & <X — 25 b OFLHE O
% (Wb W % Contents Based Image Retrieval), 2547 / L DEBROFHI7Z EBAREFEW T 7V
F—vavihd, LINLDT 7Y - a v R EMEC

A=t 73 VR EDNHTANA AL LTEET 2 L CEEFHROZ L WHLEE &9 72 i
W DX TAALHEE I N D L FE 2 b D,
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ARG 2 MG T 2 2 Lic X 0 WELI A IC T AR O X T -2 4 v R L
TORERFFz2 2 2 L3 TE, EY: - BRICBWIECT Y22 b o T AREREDH 2,

EHFICHE DA E 5 ARHO0o NTRIBEEAN & BRI R

PR S/ PSRN AT FEIT A THIBENTJE & ¥ % — / h.sakanashi@aist.go.jp

HIEEAPAS =2 — T %y b7 — 27 HEEEREEFRIC B W CE L W2 I Lk, BlfED
AT Beffi i3l /BmifR, &5, KRAlT —%, 77X A b, 777 7 Sk A f@il~ & 2 o
NG, 7—2 0405, BllE, FHEICMA T, 7— 2 ER-CTBEEHE Ol 4 o5t it L <
Wb, BEICHICEWTH, Web ¥y — 2, HFEICX2 75—V FATvRRZY &, 4L DJE
EPCHE RN ENDTnDE, LALEDO—AT, RELRIT — 22 KEICIETE v
I~ OEICHOWNEER, NEHREZ A Lin@{E(2 e 320 E7n & EH S
T3, REHTIZ, 2ND OFEE N T 2 72 0 FEERMHR AT 2 HL Y #lA T 3 NEDO
¥ TEMFUICH AT 2 A Lo NTHREEM O ERMFE | oBE %2 /N3 2 L itic,
EIEZWNICBE 2 2 D OMFFEERIC DWW T ZEAST %,
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A7 4 DV TR P poy
TITR T4y 7DTYEANY 0L — AR &IFIEZW S E % Hig L 72 Al

State of Digital Pathology in APAC and where are we headed?

John Ashley / Philips Singapore, Digital & Computational Pathology / ashley.john@philips.com

Digital Pathology has increasingly come into prominence over the last decade. In the Asia Pacific
region, we see a number of laboratories embarking on digitization projects. During this session, we
will cover the goals of a few prominent laboratories from across the region, their current progress
and where they are headed. We will also share some of the emerging evidence on the workflow
benefits of digital pathology, how laboratories have adapted to COVID-19 and how Philips is
enabling the world of Artificial Intelligence (Al) in pathology.

Clinical Al in Pathology, a global perspective

Duckworth Joel / Ibex Medical Analytics / joel.duckworth@ibex-ai.com

Clinical Al in Pathology, a global perspective

Ibex Medical Analytics will share success stories of Clinical grade, Strong Al deployed in pathology
labs around the world. Ibex Galen platform can facilitate 100% quality control, along with
providing workflow efficiency gains for pathology labs. The Galen First Read and Second Read
solutions for Prostate, Breast and GI are quickly being adopted by pathology labs to provide the

insight, data and quality for pathologists to provide precision diagnosis for patients.
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RN ERL T4 RA Y RNART T I —TF (XAt SGW)

Morphogo 7 4y uy—77 ) uY—tARVESE

¥ R/ FUNEME BRI ERAE / knoma@southerngateway.co.jp

TYENRY Y= T A FHAMIBREZHCICH I N2 X5tk REDOESHELRT VXL
RYBY—=RATANERERL, T4 =7 TF7—=v 7k, ROILSFHI N TS NLHIBET L=
YXLL LT, WEFPOE Y VT —2ONMICKRERBERENZALCOET, mmEOT Y%
A A= v FHElT e NTHIBET V) X L%k A G b 72 BREAT 1%, fEk o PR & AR A
ICE 2 $ LTz, WHEEDMEEAHZEIRNT 3 720 Tk, REBH OMERE L IEMHM: %2 KIE
K ExE3zenTcEET,
KA MEBEHAEAR, 7 SR AR AR AR I R R AR O R A 1. MR A Ic B\ C
— I EIEE 9, MIEEROZKICE W, BRiflgE i lL. B oM hk wEE
b OTEH, HHMECKE 22D . ERTO FEFHIBNICKEEL TW 3 EETD H D 5, HUMN
BWEERREAERAR (LUT., &Sk 255HF L 72 Morphogo & 2 7 L1, ADSBAMEEIC X 5
EHERHEARAE O FIEE 0 B E . MEMFEZ KiFicH X2, BhEfigRiREo |
B L ORI Z 3R — b L, EREBIC L 22HoEBLRET 2 LB TE T,
Morphogo ¥ R 7 L J 5 F a0 755 o IEMEM: & —2 i icBE s 2R RIC X 5 &
Morphogo ¥ Z 7 2 3 BHEMALIC R L CHBI 0 IERER A 90%LL FIEL ., % 0T b FERERR,
RIMERFR K Y v ~ERFR O H & BIE DRGSR, WD 2 HEFAROBWRER & 13183 L T
WE T,
R, KEO@EICELATCERE 22 APAZHIOT— L PR Z v X —FTT,
Morphogo ¥ 27 L%, FURAHAKEA D 40 5D WSI 2 F v v, RONAI 7 AT ) XL %A LT
FURRER R 2 HEIIC R Y v a = v 7 ROHIESF OBREZ BN L £ 9, ®Hic, ER, PgR, HER-
2. Ki67 % o gl b A Gt RS o H B8R X G HERE RS 7 a v 2 7 b TR T,
ﬁﬂéﬂ"} ICl¥. Morphogo (¥ #El¥T b €757 4 — (ODT) & 3D W2 AL <, L4
DREH H O IEMERZMi D 7=, RO e 2R EITL 7,
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etk b =7 2R St

[(BWEE L T 4 — 77— =V 7T X 3 IREEGRENT
Deep Learning and Machine Learning approaches on digital pathology
images

g B/ HEERKYE ANTAGEGHAEREZE (Department of Al Applied Quantitative Clinical Science, Tokyo
Medical University) / ak-saito@tokyo-med.ac.jp

WSI (Whole Slide Imaging) A% ¥ F—DE k& ATHIFBEOREICL D, 7 X REAHET X
N7z, IEFEE QI ATHIEEE LTk DL (Deep Learning) 2MEMBRINICHHAINTE TS, £D
o7 Fu—FiHgEomita el s LT, WEERSRIIG - B - 2o —HEF v
7 ERHNE LTS, A, REMIRERICE TN HREMmET 2 2 T BOHED
5 W IIRE DR - HBHRIOMRTHEIZZ EZHINE LT 2L Twb, 207z, mHEHE
HfR L [FRFC AN TIERPHHEATH 5, DL ZERA S 2 5FEEZ HEICHht L Tdins
e o, NERRORWEEELZ T 20EELZ b o T B K. % DIEF Z 5% L 3
22L&, ETNAERT 7y 7Ry 7 2T LMD H 25, FHCREDKE - RRICHRIE L
T WENT %2 4T 5 Y5ty DL £ 7 MEE IS+ ERI 2 IE T 2 2 L IdIN#E 7 2 & 23% & 72 Ak
DT <3 R & RS R OB 2 EHE CTH 2 53, PRSI ERM2Z L <, DL Tl
FRIC%  DIEFIBS B L 7 23D 5, D729, F41Z DL & i ML(Machine Learning)
Fik & LT SVM(Support Vector Machine) & RF(Random Forest) % HFJANIC 5310 % 4T - T

SRIOFELKTIE SVM I X 2Hfl e LTI 7 2 A2 57 3R I 310 2 Bl DL
DA & LT Stage I1, Il D KIFREICE T 2 HETFIICOWTHEEEZ T 2,

WINDOTTETS 2 Y a2 —XDfilfA 56 A% % v L WS BfRTIE {%{4}4 ABKETE
% 7= ® ROI(Region of Interest) & ML 4L 2 /NS (] 2 1F 1mm2 FREE) icEI L., 2 nZ o
Rt LT 2 3 %, AR THEICOWTH ROI BT ToRERE & 7 D\ zh o kel
L TR eI CoBRE T2 EMT 2 2L ich 2, TNLORALELEDHED 2 it
MR SIcsn T, £z, IO OBFETMEFLESHLE D X 5 ICHRICHBKTE 2209
a3 %,
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EANE b =7 2Rt

[HhET ¥ 2 A JRE L IR Al DEERIC D T
Practices on Digital Pathology & Al Pathology of China

W/ REEREBEEARHETAERAE (91360 Med Tech (Nanjing) Co., Ltd.) - 91360 H A &1L (91360
Japan Co., Ltd.) - HURERFRY: A TAIREICH B
(Department of Al Applied Quantitative Clinical Science, Tokyo Medical University) / b.shen@91360.com

JRBREEAR L DA & H TR KIRBE~ DIRAE I HAD 2 7e b ST LM L 72 o T 5, KFiC
HENCHEWTIFAOBHADK 10 f5TH Y Z OMEAEIZHAL FICKE S EFAILRMELE 72> T
%, T o EEROMBEERN LI X Y REZeHAORBIFER - RS EE O IREEZET O
PESE R IR 235650 T 5,

IO OREZITHT 2 TBE LTF Y 2 uRlic X g2l rEEZRfAlbsncn s, L
UMRAIC IR BIE R R A5 0, SRR 2 I OBE 25 2 C b FIEMIICIR Y 235 3,

F Y X NVEHCIIREER OSB3 Tb, ¥y 7 F— 2 &2iae LCALARE (AD) i X 295
HZWi Ry AT LORFEPIHTETIIEATH 2, COHRICTIFPEBIFOITH HIHEER L K
XLHERTH 5,

W2 R AL ZHEE L T2 BHRERIKY L e, 2 R S R 2 B L T&E Tw
%, ZoHT, 1) FIZIREHER T DERH - Gleason ¥/ 2 a7 - JEHEBO B - W& EIER &
Vo 72 BEREE RE ORI > 2 7 4L 2) IR ARHIIAEES © o BE s - EEMEE GO 2R
FIRRE Vo 2 EEZ ORI ) — =V ISRV AT L, 3) KIBEICH T 20 - BEOR &
Budding #HLY 0 I LIKI~® 3 RICEITTKERL & v o 72 6B X B e BN T 5,

AR AL % U 72 B EHR AT (B 3 2 5 X R R e Bdg S 1L b K S Itk o T & 72, L
LERLINTO2EHI T A ERCORBIRTH 2, IFERELOEALTE 2 2T 4IC
B 2720, KECTOBKR D K& AERNTH 22, HEMIHEZH B2 LT 2 Al vy vo
PR CIIY RN 2 EL T 2 D2 L v, A BBEPREET & 2 Al & BeshEisR Rz 7 7 v
FT7 =20 2 KfEERITTIC, EREBIEL ZREEHSHE Al 23T 2 2~ — MFEE F — XL
VY)a—vaviEHNnT b,
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N Lab / MOTIC

HLWTFTIEAT AN, R
BHEXFYFE 77UV ) a—vavDiih

et B/ B4tk N Lab / ykita@apricot.ocn.ne.jp

DT 2 fbpsitEds . KETIE 2020 FHICKERES (CMS) KX VEE»HD )
— MRBBW KR INSE L, HROTF Y2y Y — 3 KECERLTCWET, —H. &
HTlZ, 2RTIY FYE2MMEBIHEN TV BICh 22b b, OB AT ECERZ T
ANBZEFHLL, 7YVAARNY Y —%BALZWR, EDOLITHEDEZL VWL Lk
Wy BV BRI b S v o Tld kv b BuwES, 22T AV—2 vy 7 Tid (BB N
Lab 2800 5 2 oD 7 X7 iconwT TN I ETCnZE &2 9,

¥ 913, MOTIC #t: CKEA) #lo [Easy scan] &5 2AF % F 2 WAL ET, T ORMMNIT
V=RXFTNTHYREE, @\ 7+ —H AT & Z-stack ¥ EDF &\ 5 EH A A N—F 5 2%
¥ VE—FEZFORERBAF ¥ FTHY, MilEZOR 7 ) —= v ThiEH I T E T,
IHLICINEFERALEZZ 97 FR—20ZWH > 257 24 [MOTIC FLOW] 22w Td THNL F
E

fewT, 2 ¥ ¥ ViR DICOM 2&5ic7 7 v F ECcHERgET, ET28EEZ2 D
[Pathpresenter] CKEALL) iCoWT, KECTOEHEHZED TCTRNML T, SRITHMNT
220DV —=NEESHOTYVERMEERD XS LT ERHIRICE o TR T VALY ) a—T 3
YD—DLEZTEY, ABICBT 2TV 2 Mt~D—Bhe BRI LH-THEY £3, 2
JEt DR KR T 2L AT LR B X 0,
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A A~ A 78y AT LR RRRAL
KRB —F v V2 F 4 ¥ RT L Aperio GT 450 @ T84

g % /) A= 42720 v 27 XK a4 LBS FERH~—-7 74 v 278 /

hideyuki.sato@leicabiosystems.com

JRERA - BT D T ¥ 2 AL ER DO B B>, TV Z ANy v Y —BE AL S
BAFXF—% )V —RALTCVET, ZOuhT, BT A4 Ah~4 7 n 27 L IR aHE,
FrLwave 7 roXMRBAN—F ¥y L 2T 4 F X7 L Aperio GT 450 Z #8072 L ¥ L7z,
K7 —2vay 7Tk, THE THED - 72RE 2l 2 72 Aperio GT 450 %, FEHxFHWwTZ
BAwzLET,

Aperio GT 450 © T iR
EHBAX YV 1 Ty 7 RBLEFTAF Yy v DRy PBETLET,
F =TV 7 AAEE  AFxF v R Th Ty 7O L ANSATRETT,
YTNEA LT =R AE : AFx v vV EFRRFICT7 + — AW A HbEE T,
ZF vy AE—F 1328 (40fF. 15x 15 mm) ¥ 7 + —H AEE &
A—PFPHAFYV VR TLETA VEABTHAF YV LET,
WSI B 40 5L v X 58K - BEMEBEH <13 < WSTERICKR L2xiPL v X TF,
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A new approach to develop computer-aided diagnosis using artificial
intelligence for gastric biopsy specimens -2nd report-

Daiki Taniyama!, Kiyomi Taniyama? Kazuya Kuraoka®, Masayuki Mano*, Norihiro Teramoto®

Siro Miura®, Morihisa Akagi’, Norihiko Katayama®, Chika Nakajima®, Kazuhiro Sentani!® Naohide Oue!!,
Wataru Yasui'?

LW0IL2Department of Molecular Pathology, Graduate School of Biomedical and Health Sciences, Hiroshima
University

z3Department of Diagnostic Pathology, and 3 Institute for clinical research, National Hospital Organization
Kure Medical Center and Chugoku Cancer Center

“Department of Clinical Laboratory, National Hospital Organization Osaka National Hospital

SDepartment of Pathology, National Hospital Organization Shikoku Cancer Center

®Department of Diagnostic Pathology, National Hospital Organization Nagasaki Medical Center
"Department of Internal Medicine, Hiroshima Memorial Hospital

8Department of Internal Medicine, Kure Medical Association Hospital

°Olympus corporation

E-mail: !ttaniyamaddaiki@gmail.com, 2taniyamaf@go2.enjoy.ne.jp,kuraoka.kazuya.vk@mail.hosp.go.jp,
“mano.masayuki.bu@mail.hosp.go.jp, *teramoto.norihiro.zh@mail.hosp.go.jp, *smiu610@gmail.com,
Takagi@kkrhiroshimakinen-hp.org, 8katayama.norihiko.kmah02055@gmail.com,
chika.nakajima@olympus.com, ®kzsentani@hiroshima-u.ac.jp, 'naoue@hiroshima-u.ac.jp,
Zwyasui@hiroshima-u.ac.jp

Purpose:

To create an Al-based pathology diagnostic tool, with current testing at six hospitals in Japan.
Materials and Methods:

Color image analysis of 10 lymphocytes and red cells each in 10 glass slides at each hospital
was done using a 2D Spectroradiometer SR-5000 HT. To evaluate the performance of our
developed system, Area Under the ROC Curve (AUC) were compared among six hospitals
between supervised learning (SL) of single hospital samples (554 Whole Slide Images: WSI)
and three hospital samples (978 WSI).

Results:

Manual setting of the microtome for sample cutting differed from one to four micrometers
among six hospitals. The color analysis revealed a different color composition among the six
hospitals, and the HE stain of the three hospital samples tended to be bluish, while others
tended to be reddish. However, this tendency did not seem to influence the performance of
our current system. Under performance of 100% sensitivity and > 50% specificity, AUC
improved to 0.967 in average after SL for three hospital samples compared with the SL of one
hospital sample, in which the average AUC was 0.919.

Conclusion:

To develop a universally available Al-based pathology diagnostic tool, there are some high
obstacles to overcome, such as: overfitting of supervision, sample diversity in color and
thickness, and the wide variability of normal, repair, degeneration, or neoplasia in the sample.
Powerful annotation in the supervision of several hospitals may be important to succeed when
a big number of samples are difficult to obtain for weakly supervised or unsupervised learning.
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The role of online virtual microscopy in improving medical students’
understanding and performance in pathology: experience from a
medical school in Thailand

Thiyaphat Laohawetwanit / Division of Pathology, Chulabhorn International College of Medicine,
Thammasat University, Pathumthani, Thailand / thiyaphat01@gmail.com

Anthicha Kunjantarachot / Division of Pathology, Chulabhorn International College of Medicine,
Thammasat University, Pathumthani, Thailand / anthicha_k@hotmail.com

Sompon Apornvirat / Division of Pathology, Chulabhorn International College of Medicine, Thammasat
University, Pathumthani, Thailand / slithereensoul@hotmail.com

Introduction:

Conventional light microscopy (CLM) has been the preferred learning and teaching
modalities in pathology laboratory sessions for medical students for almost two centuries. At
present, this method may be considered outdated, limited, and unscalable. Virtual microscopy
(VM) has been challenging traditional practices and provides a new realm for pathology
diagnostics. However, data of such adoption in developing countries, particularly Southeast
Asia, was limited.

Materials and methods:

This study aims to compare medical students’ performance and preference in practical
sessions of systemic pathology by using different learning and teaching modalities, including
CLM (CLM for both demonstration and practicing) for skin and musculoskeletal pathology;
combined VM-CLM (VM for demonstration and CLM for practicing) for cardiothoracic
pathology; and VM (VM for both demonstration and practicing) for alimentary pathology.
Constructed response questions (CRQs) and practical session evaluation forms were used to
assess medical students’ performance and preference, respectively.

Results:

Participants were a total of 31 second-year medical students. The CRQs scores (mean+/-SD)
of CLM, combined VM-CLM, and VM sessions were 10.8+/-5.8, 12+/-3.2, and 15.1+/-3.6,
respectively. Students’ performance improved when using VM compared with CLM. Paired
t-tests revealed significant differences between students’ performance in VM compared with
both CLM and combined VM-CLM sessions (P<0.05). However, performance in CLM and
combined VM-CLM sessions was not different (P=0.19). According to the practical session
evaluation forms, the overall average scores (mean, a 5-point Likert scale) for these sessions
were 4.52, 4.51, and 4.55. Students’ preference for these different educational tools was
comparable.

Discussion and conclusions:

VM is associated with better students’ performance. Such an innovative tool provides several
advantages to CLM, such as portability, navigation pane allowing better tissue orientation,
and promoting cooperation between students and teachers. Moreover, it is a useful tool in
pathology education, especially during the Covid-19 outbreak, in which the on-site session is
not allowed.

31

‘. BETFI&ILIVOT-HRRE



—fi%#H / Session

Senior Research Scientist

Emine Cesmecioglu / Memorial Sloan Kettering Cancer Center / cesmecie@mskcc.org
Yukako Yagi / Memorial Sloan Kettering Cancer Center / yagiy@mskcc.org

Since cloud-based artificial intelligence (AI) systems have become widely available for
medical professionals, it is compelling to use pathologist knowledge to train Al algorithms. In
our department, we tried to develop an Al that recognizes invasive tumors in the breast. Breast
tissue has a complex physiological architecture which makes challenging to detect invasive
area even for a trained eye. This detection is crucial for diagnosing the disease and how
treatment-related quantifications are made based on those areas, like estrogen/progesterone
receptor and c-erb-B2 results by immunohistochemically.

Our pathologist used commercially available Aiforia Al-assistance on whole slide
images(WSI) previously diagnosed breast carcinomas. The algorithm is trained as two layers
and two classes: 1-Tissue, 2a-Invasive, 2b-Noninvasive.

Noninvasive class includes tumor-related stroma, benign breast tissue, reactive changes, etc.
Our current results showed a 0.11% total area error for the Tissue layer and 4.82% total area
error for the Invasive/Noninvasive layer after 716 annotations in one month.

The algorithm is now catching both big clusters of tumors and singular malign cells.

We are aiming to validate our result through Aiforia after adding more training images by
August.

Our final goal is to build an automated c-erb-B2 immunohistochemical detection algorithm

merge with this invasion detection.
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Patch TCGA for the Large Classification Benchmark of Pathological
Images

Masataka Kawai / Department of Human Pathology, Yamanashi University / mkawai@yamanashi.ac.jp

We developed a large classification benchmark comparable with ImageNet2012. based on
Patch TCGA or P-TCGA, which contains approx. 5M images of 512x512px patches . Herein,
we report a classification benchmarking. ResNet50 and ViT-32B (Vision Transformer)
trained from scratch and BiT-M-R50x1 (Big Transfer) fine-tuned resulted 85.3%, 84.1%,
82.3% of accuracy, respectively. We also investigated unsupervised and semi-supervised
training featuring MOCOv2, SimCLR, and BYOL. These unsupervised learners learn
representation consistent with image augmentation. We verified the performance of models

trained on P-TCGA on Camelyon2016 dataset as the downstream task.
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Accurate training data results in highly accurate algorithms
— to support pathologists in clinical practice.

Kristian Eurén / Contextvision AB / kristian.euren@contextvision.se

Contextvision first CE marked product, INIFY 1.0, is designed to identify suspicious cancer
in prostate biopsies. It assists the pathologist ~ s daily work to ensure no suspicious regions
are missed even if the workload is high.

One big challenge in developing a product for pathology is to define ground truth. Inter- and
intra-observer variations are a well-known problems.

Our approach has been to use antibodies as biomarkers as much as possible. No perfect
biomarkers exist for cancer, but in prostate, the absents of basal cells is a well-established
marker for adenocarcinoma. All images used for training, tuning and testing of our algorithm
were verified with antibodies for basal cells. This allows us to distinguish cancer for benign
glands with high certainty. Intraductal cancer, that has basal cells, have been separately
annotated by pathologists.

We have developed a method -MasterAnnotation — using immunofluorescence for glandular
tissue (Ck8/18), basal cells (p63 and CK 5/6) and AMACR, and then stained the tissue with
H&E. By overlaying the images, we can identify glandular tissue without basal cells and
directly use the mask for training of CNN, generate large number of annotations with very
high accuracy.

In the verification test on biopsy images, stained at five different laboratories and scanned on
three different scanners, the algorithm achieved pixel-level performance of 97,7 % sensitivity

and 98,9 % specificity on cancer images. The specificity in benign images was 99,8 %.
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Al-assisted immunohistochemical quantification in routine
diagnostics

Anil Berger / Mindpeak GmbH / anil.berger@mindpeak.ai
Felix Faber / Mindpeak GmbH / felix.faber@mindpeak.ai

Implementation of Al supported diagnostics is a key driver for establishing digital pathology
in routine laboratories. Image analysis is particularly challenging for daily routine diagnostics
as laboratories are using multiple types of preprocessing steps, [HC stainers and slide scanners.
At Mindpeak, we developed a robust plug-and-play solution for immunohistochemical
quantification in breast cancer samples for estrogen receptor (ER), progesterone receptor
(PR) and Ki-67 as proliferation marker. Our solution provides reliable results across varying
conditions. We show data from our recent large-scale study on IHC quantification in a real
world setting, including 3 staining systems, 6 whole-slide scanners and cameras and 10
pathologists. The statistical analysis shows that our model is robust even under challenging
conditions and ensures patient safety (non-inferiority margin of 0.05). We present results on
how this model has been implemented and is now used daily in the routine workflows of

several large routine laboratories.
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Transformation from Hematoxylin-eosin Stain to
Immunohistochemistry Stain Image with Color Unmixing and Deep
Learning

Cunyuan JI / Tokyo Institute of Technology, School of Engineering, Department of Information and
Communications Engineering / ji.c.ac@m.titech.ac.jp

Masahiro Yamaguchi / Tokyo Institute of Technology, School of Engineering, Department of Information
and Communications Engineering / yamaguchi.m.aa@m.titech.ac.jp

Takeshi Uehara / Department of Laboratory Medicine, Shinshu University School of Medicine /

Fumikazu Kimura / Department of Biomedical Laboratory Sciences /

Kengo Oshima / Department of Biomedical Laboratory Sciences /

Whole slide imaging (WSI) is an important technology for modern pathology diagnosis, where
the digitized microscopic images greatly facilitate the evaluation of pathology specimens,
making the diagnosis process faster and more reliable. In the diagnosis of cancers, technicians
commonly process the tissues with the hematoxylin-eosin (H&E) stain to reveal the
morphology, color, and texture features before making the WSIs.  Distinctive visual
characteristics of the cancer cells, such as nuclei enlargement and the change of chromatin’s
volume, can be calculated from H&E stained specimens. However, the molecule level activity
of the cells, which is significant for the classification of cancer subtypes, is not explicitly
displayed with the H&E stain. Therefore, the Immunohistochemistry (IHC) method was
introduced to mark specific proteins in the cells. For instance, the Ki-67 protein is a biomarker
for evaluating the growth factor of a cell population, and the the pathologists would quantitate
the Ki-67 protein in the Hematoxylin-DAB stain generated from the IHC method to
determine the proliferation activity of the tumor cells.

IHC method suffers from its complicated procedure and high cost compared with the H&E
stain. Therefore, much labor would be saved if we implement a method to translate the H&E
stained images to IHC stains. We propose a digital staining method to generate the
Hematoxylin-DAB stain targeting the Ki-67 protein from the tissue's H&E stain counterpart.
We employed the U-Net to obtain the semantics of the positive and negative nuclei and
utilized the color unmixing technique to yield stain densities. Using the binarized DAB
densities acquired by color processing algorithm as the ground truth, the highest Cohen's
Kappa of our digital stain achieved 0.63, which shows a moderate agreement with its physical
counterpart. To evaluate the quality of the digital stain in practice, we also checked the
concordance of the digital stain's and the physical stain's labeling index, which is an important

diagnostic metric for the tumor's proliferative status.

44

‘. BETFI&ILIVOT-HRRE



—fi%#H / Session

EREEGRD V=T 4 ¥ a vOERESMERH > D » 53HE

KH #FWE / AV Y =2 —> 3 v X /ota.noriaki.4qp@jp.nssol.nipponsteel.com
ik 54 / H#Y Y 2 — 2 ¥ X /yamaoka.shinsuke.5ke@jp.nssol.nipponsteel.com

T4, Deep Learning Hfii O HEREEGREFICH 1T 2 RITHE T L <, FFic GPU D 4rE
DIa_Fic X b Whole Slide Image(WSD) D X 9 %94 XD KE T — 2 THLHETE RS &
LAMICFENT 23T 2 5 X S5 i o T &7z, ZHIZfE v [ Grand Challenge( https://grand-
challenge.org/challenges/ ) | % [Kaggle (https://www.kaggle.com/)| &\Wwo727F v b7
A — DT ECTRHEEREEM & LA 2 v =T 1 vy (UUF, 2 v ) 4% (R
HINDIIICHR>TEL KT TV v 74 —2D7F )T AaBMEL, av_ETHT 2
CLDBIEA TR oTHDZ L DMOBCEZZRIML LT3, BA 2B 2SR IR
MeM@EZHEELT -2 T /77—y avEMEAL T3, AFRICHEE L 2ME
XY FEFEOEMIC R Lca vy ~REICR2 2L n{Rv, 2Oy ¥ayTiEn
{ODDayUHNF L LTI AL EEEZ DRSO [ 2 v oAzt - [ X
(LIS FHIFEEE] - T2 v _EF A P F2BICRZM T 5 _E ] ICOoWTHRT 5,

I Ta vy _OERPLFENL] T TlEay_IcB T3 24 454 voREAR, 7
— Xy PR EICOWTHENHZ R 2 TGS 2, i [ X b2 FHfifEEE] s
T3 classification % segmentation 72 & D X 2 712t U T X L b 3 FHIFEEE IC D W Cfig
T2, JRIC [TV 2R A T IRICREMN T2 ~E0] I TiRBEDa vy ICE
WTRELEZT— 22y POIEY Y =27 Lo MEE Z K L TH 2 b 5 Rk
FICOWTIRIT %,
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RO RT7 /57— avzHAwns:
W ALFR 7 0 & X DS

R / BonBon #kx4xt / tatsuro.ibe@bon-bon.co.jp

‘ﬁ@EW¥ﬁfizﬂﬁﬁ%mwcﬁﬁiﬁﬁgaénfxb AN RN W s
WKBWTHKRT — 2 ZHAWIHESED SN Tnw5d, 7R AIFIRICHE R TRE L
T\T*ﬂW*\T/T—vav\mkﬁ\%era\%@\ﬁﬁ#$f6n5 i
Bozo0 AR TIE, Chbod_ToTRICEWIEEEDORELAHF L TH Y. e
ICHARTEALD N — FARE, EIC, T/ 7 —¥ 3 VAL CIlI BB A O
EEEETLLELRD S, HMAHEAET 27/ 7 - a MERICE O TIRSICAREE
DEBB AR TH 5 729, %%i<ﬁ%ﬁf§%kb@l%ﬁ%ﬁaﬁa BTLEE 13
PRI 0 Y 136 S0 RAHATED, SREBEM 38\ 1 X 2 B R IIHI T 2 TRALETH 3,

ZZTHRAR BV DI HFRDT ) F—vavyy—rofiF, BLXOZNRICEVERLET

JT—=vavi—2%Rv, B XBEETAVERKE L IRV 2O AR0oT 2 T—va vy
— VT, B2 OIEEDORE T DNy FHEEZIERL, 22T /7 —v a v E{EKT %
T —H— ﬁ{%% Bt CRRNT 5, 2—F =3, AR INZ T 01D ) bR Sz #iRIC
GENZHRICOWTRIEL, 7/ 57— aviiEdond, HEEET VI, WA %
HE¥2wrxvy—vaveTFiLe, EEO WS 250 ofREimbiER2 £ L 24 2T
W 2ETNE EBHAGDE T ZBEORRE L7z, BT, AR O R 2% %21 2
572901, WSI otk zE R L 2 1IERb 2 EMEL 72, 2 b o—HEoE 2 - 4 D
WSI 7 — 2 ICER L. 2 DAZEZRE L 72,

AHETE, HELET ) 7=y a vy —ALRREERE 7 A OB, MEMELR O WS
7 — 2~ OEMFEER, B X OIREZNSR AT IC BT 2 5% OFEIC OV THR 2,
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AL L REEIC X 3 HRNAEY -7 7u—DET L ¢
FESS M A &6 R E D Hif I 2 A5
ot K8 / RBIFKY: / tarosan4408@gmail.com
I #FE /) RIRERY: / tomoi.furukawa@gmail.com
#HH B/ BHBAEHEE / egetprep@gmail.com
g B/ BEgEE L v £ — / yksmn0504@yahoo.co.jp
B Sk / BHBAWEE / kurumin.seki@gmail.com
Bychkov Andrey / MR EHEE / Andrey.B@chula.ac.th
fam NEth / RIRKY: / BHBREAEE / fukuokaj@nagasaki-u.ac.jp

KMy =T v —DHFHIC LY, PABLTREOTRELEE > TH | EITICEL 724
TIRR 2 @RS 5 72000, B IC X 2 [EEHII & AR OHE S LE L 70> TE T 525,
JREEIC X ZHIERBROARIEMHE S JWHEMTOHEDIE O 2 ERMEINTE D, HEH
MEEINT0 D, For o ERIL, EEMEEEROTEL HEINICIT ) ET VEHEL,
WRHEEDY — 27 70 —IC, JilfE ICHAAL S LICH B, WRICHilEE & 2W X h7- TBLB
BRER 40 fliconT, JREREIC X B S0 0 7 7 7 — v a vMThin, Zho ZHAiT —
£ & LT VGG-16 @ training 23Thb 7z, BICHIFIOK % Bk S € 2 & 7 v % R FHTH
ek L7z, TD220DFTMICOWT, fifilkE TBLB Ffk 10 #1135 > C validation 23
Z X 41, tumor segmentation DXL L 97.1%., FFESE L 87% TH V. nuclear count D IERfE
JE1X 98.5% T & o 7z, HilIn] Z ICHRET & #L7- M1 151 #8450 < 1d TBB/TBLB: 85 fll,
CNB: 38 f§il, Surgical resection: 7 f§l, TBNA/TBAC: 15 f§l, Cell block: 6 {5l T® - 7z, FiE
HlhicoWT, JREEIC X % classifier D2 3 R <cfTH# (Good, Fair, and Poor). 9
Hixd Good &G & 2B G 23E D - 72 D 1Z TBNA/TBAC Kk, 15 il 14 fl¢H -
7z (93%). @BIDH%A v T v MIcBb o ZREEICDWT, 132 FICHEEE H & O HEE R
% (Path-Score) &, NTHIBEIC X 2 fitrit 5 (Al-Score) ZfE1E L 7245 5 (Adjusted-Score)
ICAEHED D D . 8T DREHI CTIRIEED H & DHEERREZE A28 ) T epiRE g, 151
FlH> 5 7 v & L X 47z 20 i 2T, Adjusted-Score 1% Path-Score & » & Ground
Truth IZHEEHAINICH EICED 5 72 (p<0.05), T4 X HE OREBZMHT 7 — 7 7 v — i A\ LHI
BExR A AL T LI L 72,
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JREREE & N THBE DR IC X 5 BIE MR O R ERAHSENT O 34

R AT/ RIBERZEE AR EMTRHRELY: / uegami.wataru@kameda.jp
RN/ RlR R B R 3R AR S TR BRI / fukuokaj@nagasaki-u.ac.jp

FEVET PR 8 X ER PR AT L, A AR IR T R 3 X OB RS w B s h 2 BT
H5. ZohThiHEHERKkE, ZHe TR TNORELZ R TS0TH Y, BRI EIRE ST
5 FCHIFFICEECTH 5. —J7 CRIE N % O EMAMEZINE, £ 0—BEEMEV RS
I Tk, ZEIH - TR BT TR DML, 2o &k & 3R —E O BE O HfE
RO L ETHERETH L, SR, FAITHEHER D OUIE X 117z 53 il o FICHRH AR
BEARZHM L C, fREE & HFE U CohERi B mR 2 i 3 2 FEzE L2, 2h
ZMMAL 72T TlE, ZNZNDNIERIERPEROMEIE T Xy Ficp#lTh, 2hZ
NDy FIITORE L 2 EBOWHMB AN R I NG, 2oy F 2L onH
MRZXRT 52 Lic X, @ERMEEMEME (UIP) SLIERFRBIEMEME 2 Sichbhn
2 FEEUY) 7 s BEAH AR~ & — v %, REE ICHFATRE R T CR BN - ERIVICKRI T 2 2 & 28
TE 2. Xic, kREt&dMiz L7 180 Hlo AR ERIEEARZ VT, Z0E7T NV OREE
#iTo7-. 3, ERCIC X Y 9 S Nz BB  Ze pr  o BrvBafR > &, UIP Y& —
v OIREE e 2 e T3 2= T ARMERL 72, Z OFER, AH I — & i3ns L 7
BEEA 2k — Mgk b, AUC 0.90 oFEigE T UIP o2l FllRffEch o7z, 22T
UIP & Pl X NJERICTIE, % 5 ThRWIERI & R L ThEMTREANRE o7 3 HiC, &
AR T 2 ay 7 ARBIANF - FETLICK D, FHRARICEE T 2 AR« &
— Y DT % 1T o 7. T DGR, "Dense fibrosis” % "Fibroblastic foci”, "lymphoid aggregation”
mERTHEARRAT L LCREI N, RET VL, ARICHRATREREREZ 152 AL
HIEETH Y, Hikk 22W, THROTHORZE LT, (RO AN 7 Bk % YRR 3 2 FB
ELTHEHEEZ LN,

48
. BEFUSILINYOI—HRE



—fi%#H / Session

SEXHETERAY 2V Raiiido RBEEHBER S 27 L4 -
D CNN TOEEY
ML g/ BCHFE&WERE / ykiri@meiyokai.or.jp
A EAE] / BHERRYE  EREREAE BETREL / teramoto@fujita-hu.ac.jp
IWH »wa / BEHERKY: BEREEEE BEHRER / ayumid26@{ujita-hu.ac.jp
B R/ BHERKYE EEE WHEZEY / michibal511@gmail.com
B Wy / BEHERIRY: BT KK / eiko.sakurai@fujita-hu.ac.jp
BA ek / BHERKY:  EEE WHEZEY / tsukamt@fujita-hu.ac.jp

(HE] 4, kR4 e ALIC X 2EE0 HEMLICE T 2 A2 TTbhTwv 5, F
HAEIER C D FRICHBR I3k 4 eI e ST w3 23, Mg comE 1 7200,
AT LART 2> & WEIR ERFHI D ¥ = 2wy G HUR2 IR 1T D € REE LA 2 H B
HiAl 32 FikeWse, ME L T2, SR, FARFICHEITEI NS 2 L D% v F A9 RfEg
ZHAWT, 6 BEDBARIAL=2—F 1% v k7 — 27 (Convolutional neural network, CNN)
T NTOREEENZ A2 08ET 5,

[55] #AUVE SO AERRIREICEREN L 72 4800 & 20 ek, R% 88 fiefy & ik 143 fEf %
AL 7. BB A2 A 7 Cig LT Y 2L L 72 b 0268y FHRZY) ) H L, REN
DB i 2 5 72 I HR[EHEIC X % data augmentation 21T - 7z, &hEfl% 3 & v b Ics)
H L REBRAEEIC X Y nHBE ORI 21T 5 72, AR Z HYFEH I L2 6 EEHO
CNN(VGG-16, InceptionV3, ResNet50, Dense Net121,169,201) &7 L #fizFH L., 774 ¥
Fa—= v 7Rkt REVEENREE 2 et L 72,

[FE5., #%] +_CD CNN EFVICT I0O%FEE DA IEMRR 2S5 Z L TE, FFiC

DenseNet169 TIIMRAIEMHED 95.3% L ixd BRIF7Z 72, £z, T ADIEM L 72l
e, —HDETADPHEE L MIRICOVT, KOKRE T Ly n~F VIREZHBEL S
220 C . RAPBEHEOHELEL L CHOWTWAKIEAS 7 1~ F v EE#H CNN ©
HEHHE L o TV A AR BB S Nz, F AP PREIEATY CNN I X 3 REMEOER]
DRATEME 90%LA EZ2F2 Z 3 TE 7, Fk, BEMIERZ R IC ¥ v 7 VBRI D I %
G0 I EBAHBRO 7201 X ) a2z 720,
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NANR=ZRY PO REBEE T X B FEOREER 7L —
FoEL ZDRR7 FAREICDOWT

e HORES /[ —MRIMEEAN RERIEMIERT / kentaro.kamiya@milk-med.com

R KRE /[ —MMEREAN KREARTERT / daiki.nakaya@milk-med.com

g B3/ PiERKYES BB / kimikato3113@gmail.com
AH ¥/ BiEERIREE JRRERELE / htsuda@ndmc.ac.jp

NAN=2ZRT FH AT (HSC) IR 6 ST 2 EEAR 7 P Vv E Wi ED e
THHTZ 2 VNIR (A[fis X IR £ v —TH 5, NRY) DM 72 G HITIE 23 ] B
ThY, VE— PRV VILPERERAL EDIRILCHRICHERINLTVS,

AWEECid HSC 20 B oM L. #UE HE A 2 dtima i 2Rl 2t o HSC1702
T, Ml 2 <27 b SIRBER 77 L — P B ORIAE I X 2300 & . 2 DRI
& 7 B KSR O FH 2 1T - 72,

AWZE I FUERER] 60 (B4 Gradel % 19 §],#% Grade2 % 21 #§ll,k% Grade3 % 20 #§) D2
RE[MHLZ, T2, N 8—ZA=7 b AT — &% 400nm 25 900nm D KF5EE % 5nm
T eI 101 N FERALTW3,

FERE LT, 2ho—BE#H 76%,N %7 L — F 1 iZE W TIEE 97%. 1 93% DA% %
F7z0 LA EH ORI X > TRONZFFHEER L % Grade OV RA <7 b LD
G370 S BN EE AR 1331 HE @ cBhEd 2 3 El S T v 3 FaRig X
NTzo ZDFERD DY FIERIC X 2 RITHIIC X 250 2 Efi L &% 27'L — FRElIcs 1T 2
A7+ ORRMEE 72,

KWFRIC KL D A =27 P A AT DOEEIEICE T 2SR RR S h e,
SEOHMEE S LICHHBRT — 2L THIC X 2 E N Ex2#ED 5, & 72 ARAENTHRE

RNBZHNIC 7 4 — Fovy 7 L, BOTEMEER 2R 2 L TL ) KwEe 7 AR
FERISED L T e fFI N5,
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» 5 REDE TR L 2B % B O IRBDL TR L 2B O &I B
ET 3 5RDBE
RHESF &K/ SRR RS BEEAATERE SRR / tofukuji@takasaki-u.ac.jp

AT $HEE / EiE R R /
Efn HE /< b Y 7 2kt /

AR IC RN L4 4 — F(LUF, LED) 2 #H L 72 BEMEE - WS 5B 338 2 T & T
%2, AB LED O A7 P AGHBER D ar v T v T i3l B b i3, AETH
HLTE 2, ~u Ty v 7y 7EHEE A LED G TR UEARZFE UL v X ciE L 7-
E{ROOT R 2 2 L IRG GBI NG,

WSI SR A K74 vichiddi L7z X 9 ic, WSI 7 7 —[HiffiZ s-RGB aiic i ind 3 2 &
DIEHE L X, D65 MHEEHERHE I NTWwb, LA L D65 LRIL AT FARAD AT
LED a7 v v FI3FEE LR, £ 2T, BEHID R <27 F V43Aa D T D65 S
J& s-RGB /1.4 7 (LAF. D65 A7 4 & 9) T L 7 Hiff % . D65 JEIRIRIH O @i
WIET 2 A, Tabb R0 EREY IR 2 HikERE L o Tl 5,

s-RGB o tulk iz tafE X o (0.64, 0.33), (0.30, 0.60), (0.15, 0.06) @ 3 fiCHlE h/-H
Wchb, £72. D65 D A GEERI: (0.31271,0.32902) THDL, I T, H5
% D65 HIETHIAL, D65 # A T CTlg T2 2L 2 E X %, odli{RIEN A TH 0
RGBEERZRTHNIINED, e FOHBKL 260IF XYZKEBRTRIND, £ T, XYZ
ROFZDER T P i XYZD65 . 7 A Z7H 1D RGB tix 7 F v % RGBD65 L 32 &, C
N 513 XYZD65=MD65 - RGBD65, RGBD65=M-1D65 * XYZD65 & £+ 5, 174 M D65
I3 s-RGB D IEE D 3 THS @EFEE L D65 Ao @GR X - TEE Y . M-1D65
12 M D65 0¥ifi4lch %, [HLOEEHND R~ P ASAAONE Ix TR L TZ o D65
HWATTCEET 2L, 82D XYZ a7 F L XYZIx IR LT D65 /7 2 525 1% RGB
~ 7 F L RGBIx 25, RGBIx =M-1D65 - XYZIx & LCHihEdn 3, —J7. s-RGB Dl
ERD ITHREEEE L x O HEROEEEBEEIC X > TEE 2175% MIx &35 & XYZIx
=MlIx - RGBF65 28379 %, Ll EA 5 RGBD65 & RGBIx % O 1) 3 BIfRA %8 1T
v, e, AFKIT D65 HAZICORREIND D DTIEARW,

RRICBWTIZ, TNHDTHORD ST ZFDfE, # L TR TEML =EBFHIEDY I 2
L—ya VitREIRRNT 5,
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SRR L 22 Y iR 1T B 1) B ER O (L

K6 The / SR LERY T EBRIEHORE R IEHES 2 — X / ohnishi.c.aa@m.titech.ac.jp
WA e / R TEKY / yamaguchi.m.aa@m.titech.ac.jp

AR HEFT / Memorial Sloan Kettering Cancer Center / yagiy@mskcc.arg

Steven Bogen / Boston Cell Standards / shogen@bostoncellstandards.com

7Y ZOVIRERE{G % F o 72 g L R 0 (THC 35 o BT R R L TH b,
2l 7 o e 2 ol ., BBitEom b BIEER - BIEENOZH DB OHRZG & DT
EHAPHRE I NS, L L, B0 @I 3R E R EDERERK A X ¥ F D8 %%\ 5 7-
O, FRftI Nz X7 LTk il ED LN T a b aitty Miho TERL 72 HEE
DAFHAREE o T3, HENENT Y 2T 2 IE L TEARERD 7 v b a1 %20
ICEHE T 2 2 LIFBEMICIEEL WD, BTy 7 FEROYIFICORR o T 5,

Affgeclx bRt o c i <, THC Bicks I 2o aiF#E{t 2175 2 & T, R
TOHBFHGAFREE 5 2 L R HINE 375, Slald, FLA3 A7 LIC BT 5 5 FIEEIRED
WGHE ICEE AR E % B2 4 HER2 7208 R a TRHliZ xR E L7z, O =
¥ ¥ FOMIRMIE & GERODHIED 2 27 v 7 TiT9H, AF v FRIEIR/UKRIFEE I T
WSI OffiIERICEEt e N 7 —F v — bRV S, RIEGE ORI X DAB O Y iRE o
M HICEo N zF ) 7L — 2 287 T %, XV 7L —2 3P Cca—74 v
rantz~A4 7 —XCHETEY, DAB 272 ERGickoTL <L 1~9 © 9
o itk ng, REGFHINATH3RE. Bk 2 BEfoay b e —L e s
T, DI %2757 - a VOilliT 3 2 L AATREE %, FHIED 70X 2 TlE, * ¥
U 7L — 2R S HAE RS LEANRKROEARICE TS DAB OiEX OBGRERSL .
BN REARICE T 2 REOTNOBREZ BT 2, £ L THLNAfE%H T IHC H
ROMIEZITI T L IC L > T, HEENT Y 7 F TORBDOIEL O R DM ELPERL, —
MR ZREEAIER 7 1 b aro FcoRaTeHiiz e L 35, ARFERTIREEEEMN 0L
Fike., EREEBROERETRT,
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RIRRAREOREZWEL - B / keitanaka@nagasaki-u.ac.jp
HE AP ERARREEL / takashihori@hotmail.co.jp
R & AT 4 bk v & — /sato_tsubasa@ncho.jp

H
b
H 3
i RRAREREGE ERIEERETFEENRMEL: / fukuokaj@nagasaki-u.ac.jp

EWW\
\_Em

i

(BER) : FYAY ud— 35, JRHEZW D A7 b FHGAT - AL f#HTIC b LERA]
RIS TH B, L LIS~ D WSI B IGH i, Ak & ok L C st
DODWEICX 27 7 A NI A4 XD Z-stack BEREZR E B 2o — F A3 H ) —f%AY <
e\, BRI 4 13, FEICOBEE ZITWT Y aubT s T, 7YVEALSFAL by
—BHTAZXTA FTOBWICE LRI &ERAAL 72 %), 5, Z-stack BAEZ T L 7=
TYRNAFyF—% AL T, TEETMEZERCE T2 7 AZT4 Vgl 7Y
ZVEKNC BT 2 WK % et L 72,

(BPEL - F5i%) + LBC ik T8 L 72 7= SHER AL AEA 100 5% 3D histech #h# 2 ¥ ¥
— % > Whole slide image (WSI) {t L7z, —ADOMilEHELICLE>THIZRZATA P&
TYRNATA FOWMTjERZ N AX Y AT LTiHiiL, —ADRBEIC L > TX T LF
Ty 7 03MThbiiz, KoV ry a7y M 1 A HICERE L. 2WERE o FEh %
Cohen’s kappa index % F\» 7=,

(FER) c HTAARTA RN ETYEZAZATA FEOZWEE X, 2 DO L7V —7 T
k=022 B L0.46 LK WFEE 2R L 72,

(FLe®) : HTARTAF LTV EART A4 FTOBKREERECFREZR L 225 o
DS L THES RET 2 L Tldh, Z-stack BREZ A L 727 ¥ X VIR D R &
V==V 3T ORMPEH 2 EZ 2, 5HBEAIE. 1) AFAFHTATD
A7) ==V TRRIC, Z-stack TAF ¥ V LT VX NVEIRTO X TVF = v 7 H3A[RED &
2% 2) MlERAELICK 2 7Y 2NEBRRA 7 Y —= v FORIC, —RAZ Y —=v 7 %1T
5 Al &7 VOMERL L 2SR % LR ET L C W FIETH 5,
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Deep-Learning € 7 V% Fl W = iR OfBIZ2¥ oA Atkicow T

S B/ RIFKY /yukana7173@gmail.com
Bt Els / BEIRARY: / hanseungy@gmail.com
LAt B / BIEKRY: / ykita@apricot.ocn.ne.jp
fald et / RIRFK%: / junfkoka@gmail.com

TR HREMAT SR BREELHEEOEHOVBEYYEDRKNDO—2TH H | H—DK
PEIC X BECIRF D TR 178 7> T 3, BAMEEIC X 2 EORIIZNEECH v |

Mo 722 b D ix v, RIFFETIE. Deep-Learning (DL) ®F7 v & w72 WSLic X %
7 — 2 7 m—IC X o THERIC X 2 Z2WERE & BN H & S8 R 2 22 0212 D\ TG
L7,

Jidk PUBEGTE o5 2 fEfI, MY Ziehl-Neelsen (ZN) 3ettfatt: & 2217 X 7= 5EH6 40
WMDORZARFICT 7 TF—vavz{twv, bL—=v ZflifA L7z, WSI i3 extended focus
mode 1T 40 fE DI RTAF v v #{T->7, DL I3 VGG (Halo, Indica Labs) ZH\ 7z,
Al £ 7 VO FHIIC IZPIRERE 1D ZN Jeta 2 Z 4 F A E R L 72,

Testing ICIZHI{RIC X 0 kL 055Eb L, ZN Reth X - 8B#E D TBLB Mk, 41 75 7 4 v
ZEIRL 720 3 NOREIEANYIL v X 40 (5O BEME 2 v CHBRE O A2 ZHT L. X
CWSI ECDLETABMERLAET ) T—vavasiL, NBHOFEELSZHIL 7z, -

LD 2 BRI EB T ARE, FFRE S X QBRI & LB L 72, ground truth IR#L v X

100 £5 DR BEMEIIC X 2815 % 3 NOJREREICCEML, a2 v vy FRICX VIR L %,

M ALSEGIH 17 fEG] (41%) DOREICHIRE T T iz, 3 ADJRIIEIC X 2 B
ZW DIEEE X 0.35, 0.47, 0.06, FFEEX 1.0, 0.87, 1.0 TH - 7=, DL filiBhgWi % 27235
A B2 0.94,0.71,0.35 2 E L KMk L. RPN 0.83,0.96, 0.78 TH o 7z, BIEIRFH]
iZ. DLH#iBIZBIC L >CT1 7727 A &7 0 OB 155 31 B 6 51 & ik
Sy ICHIHE X T

fhish DL &7 I X 2PIEWIRE ofiBhEaWi 2175 2 & . SWIRE olh | & B D
G2 K T & 72,
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MREERAE V2 -T2 REZH T ¥ 2 VL oFiihiconwT

eBpZEE / FIRT R ABEE £ v & — / hisao.sano@tokushukai.jp

FRRE— / AR REEE | v % — /izumi-kensa@tokushukai.jp

KHER / FRTIBRAEEE v £ — / yoshio.oota@tokushukai.jp

HilfE— / FRTIRAEE 2 v £ — / kakudo@thyroid.jp

FERs /| RIEKYPARZREEREARATIRE Y / hanseungy@gmail.com
fENE /| RIFKEREBE R LRATIER JHEEYE / junfkoka@gmail.com

W, T2y u Y —DELIC X ) Whole slide image (WSI) {b & 2 7= fm BERAH RS (5 &
AuvOREZEZTo, HEZFECa v AT —> a v E~OIERABIAD > T 5, HfE
TH 2020 fF4 Ao TV 2y y—pB AT, FIHZHEL W5, bRkl 3
W1ERcoTY 28y Y —iEHOEBIRRZHRET 2,
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