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Overview of the research topics

2D/3D Cellular Segmentation: Cell-by-cell quantitative information
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Overview of the research topics

Discover the digital prognosis feature for TNBC patients
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Overview of the research topics

ﬂl based completed diagnosis pipeline for TCT diagnosis \
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Current landscape of Al DP and future development

PROBLEM

Missing capabilities within Al-basel
digital Pathology Future / In Development
Pathology Pipelines

WSI Scanning

H&E and IHC Staining

Clinical Samples

Existing Clinical Pathology Pipelines

Lack of automated image QC to identify degraded pathology data e.g. out-of-
focus images adversely impact Al learning process



Developed tools, partners and application fields

Developed Tools Library Partnership Target Market
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Hardware platform and the technical closed loop

B

g DP Annotation and
i Al-based Learning

DP Cloud Platform

- Sample Preparation Telepathology ready. Annotated data
“ | | IHC & H&E enables the large-scale learning
Scanning & Staining
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i A o i Image Storage <
a i L o | ] ; And management s g
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— ; - Imag

WSI Image QC :“*‘\:\ Clinical Research

y Hospitals
g Telepathology
Pharmaceutical

Diagnosis & Prognosis
Reinforced learning
for image analysis

Z o optimization
AlHistoNote = :

Pathology Image Structural Data annotation

Tissue Digitalisation

Samples

Pathology Slides ~ AlBridge Diagnosis Al-Model
(Quality Control) Staining Human-Machine verification platform ained with annotated, clinical-
with Al-driven automated annotation relevant data by pathologists together
and image analysis capabilities for with clinical information

pathologists
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Structural annotation of large DP images with quality control

DP image quality control
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DP annotation

Example: Gleason score: 7(3+4)
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Prostate Cancer and problem statement

Prostate cancer biopsies are
time consuming and tedious
routine job in clinical
pathology department. The
needs in clinical:

1. Differentiate malignant
and benign biopsy samples,
which is often of large
amount.

2. Provide prediction using
Al to guild the pathologist to
provide more accurate and
reliable staging score.

Gleason score

The sum of the most commonly found pattern and the second
most commonly found pattern

Gleason’s Pattern

1. Small, uniform Well

glands differentiated
2. More stroma

between glands

Moderately
| differentiated

l

Poorly
differentiated
/Anaplastic

|

Prostate cancer risk assessment

e High Gleason Score (HGS): > 6
* Low Gleason Score(LGS): <6
Other factors: Age, PSA, etc

Gleason Score: established pathology
scoring system for disease prognosis

Medical Treatment
e Active surveillance

|:> e Radiation therapy

Radical prostatectomy
e Others

Prostate cancer screening

DRE,| PSA
‘- 1+
Biopsy (H&E)

L+
DRE or MRI

v
Advanced
Metastatic diseases

. ey,

:Low risk GS<6 Intermedlate ngh risk GS>7

e

Localized

: Ac"uve Radiation Radical
: surveillance  therapy prostatectomy :

ERepeated Biopsy (H&E)
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Learning data preparation

—_

Normal #. . « 1 Gleason3

Gleason5

Stroma =~ | ' Gleason 4

Patch size: 2001*2001

All 88 slides
G3 G4 G5 N S

No. of patches 8492 17371 1391 3545 5286

U

G3 G4 G5 N S

Train (62 slides) 6109 12282 1038 2638 3699

Test (26 slides) 2383 5089 353 907 1587




Large Scale is not able to detect the high grade

e Patch level

Stroma

Normal

— Gleason 3

Gleason 4
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Gleason 5

|mage patches in testing set Prediction Ground Truth: G4

o Slide level
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Impact of the scale

5 mm

1 pixel = 0.5 um

size:1001*1001

size:2001*2001

501 pixels

1001 pixels !

2001 pixels

size:501*501

Example: 11257 14 A13
Gleason Score: 9 (4+5)

Predictions
Recall (%)
Patch Size Gleason 3  Gleason4  Gleason 5 Normal Stroma
2001*2001 82.1 76.3 28.9 70.0 97.1
1001*1001 79.6 76.8 38.9 74.6 97.1
501*501 78.2 67.1 64.9 74.5 91.6



Impact of confidence level

® % &

2]
w
s
-
O
2
O
Z
<
I
Z
w
T
-
3
(©)
[0 4
O
)
£
-
<
w
04
S

Confidence Confidence Confidence
Level >0.5 Level >0.7 Level >0.9
iy Predictions
oo
Gleason score : 8(4+4)
17045 08 S1

Ground Truth




Impact of scanners

R OLYMPUS ﬁ

Perkintimer’
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Example: P9099 D18 Scanl
Gleason score: 7(3+4)
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Impact of the scanners

' > OLYMPUS

Perkint=imer’

For the Better

Seeing beyond

Image

processing b Wi
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ImmunoPathology Diagnosis

N
Cloud based, Image Management, Image QC, Annotation
& Analysis Platform

DP Annotation and
Al-based Learning

Image Storage
And management

Data —
Management

Tissue

Samples

Wet lab officer Fully automatic sample processing &
imaging acquisition facility

CREATING GROWTH, ENHANCING LIVES

Biomedical Research & Development

« High quality sample & data generation for R&D
« Customised service for big Pharma and local
Biotech




ImmunoPathology Diagnosis

CREATING GROWTH, ENHANCING LIVES




CREATING GROWTH, ENHANCING LIVES

ImmunoPathology Diagnosis

DAPI

I |mmune Evading Carcinoma

CD8

I, D68

PD-L1

I PAN CK

Pro Tumour
Macrophage

Immune Evading
]

Carcinoma

cDs NN CD68 PD-L1 [N PAN CK

Pro Tumour Macrophage



ImmunoPathology Diagnosis
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CD8+

CD68+

PD-L1+

panCK/SoX10+

I Pro-tumor Macrophages

I Immune Evading Carcinoma
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Example panCK/SoX10+ neighbourhood
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