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Advantages & Costs of digitalized

workflow

Al and digitalization are separate concepts :

Al requires digitalized pathology labs, but digitalized pathology |a

require Al.

 Digitalization has its own benefits and started in the beginning of 2010.

Benefits of going dighes Costs of going digital

Reduce data handlin Tens of thousands to multi-million dollar investment

Training of medical personnel

~N

Faster turnaround time for caS€s / E ’di)ealing with data storage of slides
/

Reduction in office overhead costs (remote office) RN Uc?s}g? the microscope

Possibility of new revenue through precision medicine

Optional to use data analysis / Al

Lujan, Giovanni, et al. "Dissecting the business case for adoption and implementation of digital pathology: A white paper from the digital pathology association." Journal of Pathology Informatics 12.1 (2021): 17. t I .



The necessity of Al in digitalization

Current trends show we may not even have a choice but to go

digital.

Al_\ iinnnrtad ecnliitinne flirthaoar anha

Increasing Trends

'
ACA and newly insured patients

Population age and size

Emerging technologies and larger test
menus

Testing importance to guide treatment

Employee expense, turnover,
retirement

Competitive landscape

Decreasing Trends

Budgets

Space

Reimbursement

Time available to develop new tests

Technologists entering the field

Employee satisfaction with
traditional/analog work environment

nce

Practicing Pathologists

Unmet Demand
Addressable via
Digital Pathology and
Image Analysis

Clinical Demand

Practicing
Pathologists

2019 2029

Lujan, Giovanni, et al. "Dissecting the business case for adoption and implementation of digital pathology: A white paper from the digital pathology association." Journal of Pathology Informatics 12.1 (2021): 17.




CERVICAL CANCER SCREENING BY TRIBUN

Sample Collection &
Preservation

/— Colposcopy ﬁ
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Overview of the Presentation

Current cytology workflow and cytology-specific pain points
Proposed Al-supported workflow

What is the data? What are the difficulties?

(briefly) Al-Algorithm approach

Demo




Cytology Workflow
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o Slide making

© stining

o Centrifugation
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o Scanning/Observation
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Painpoint: Finding the Needle In Haysta

Between 80-150 cases per day. High inter-observer variability.




Analysis Pipeline of Cytology Images

Background

removal
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Cell cetection

o B P
» HSIL: high squamous intraepithelial
lesion cells
» LSIL: low squamous intraepithelial lesion
cells
» ASC-US: atypical squamous cells of
undetermined significance
» EC: Endocervical cells
» MSC: Metaplastic squamous cells

» Based on Bethesda System t I




Deep Learning Based Cervical Cytolo

Diagnosis

Model training

Training set
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Cytology: Many Object Classes of Inter
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Object Classes Grouped by clinical
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HSIL

ASCH
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High Grade Cells: g' ‘
CA

« HSIL: High-grade squamous intra-epithelial lesions
 ASCH: Atypical squamous cells-cannot

exclude high-grade squamous intra-epithelial lesion
« CA: Sqguamous Cell Carcinoma
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Object Classes Grouped by clinical

pathway
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ASCUS LSIL

Low Grade Cells:
« LSIL: High-grade squamous intra-epithelial lesions
 ASCUS: atypical sguamous cells of undetermined significance




Object Classes Grouped by clinical

pathway
7
AGC

Atypical Glandular Cells:
« AGC: Atypical Glandular Cells
« AIS: Adenocarcinoma in situ

AlS




Object Classes Grouped by clinical

pathway ‘ 1,‘
. p o | i e
GV ACT

P "
__,A:-ﬁ—-;;; e = K ; @j
¥ > S

. C/.‘ —

YC "‘

Infectious agents (maybe not important but interesting): HER
- HER: Herpes

- ACT: Actinomycose -

- MYC: Mycose

- TV: Trichomonas Vaginalis TV

GV: Gardnerella Vaginalis




Al-Detection Challenge: Unbalanced Object Class

Representation
88]6 qasgesoare unbalanced due to rarity of occurrence in data
e Glandular Normal Cell (GNC) very frequent.
« Other classes relatively rare to spot.

e ODbject grouping by clinical pathway mitigates class sparsity

. Preliminary Dataset by Object Preliminary Dataset by Group
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Diameter [micron]

Al-Detection Challenge: (Extreme) Intra-class

heterogeneity
Object Classes Vary greatly in: Squamous Cell Carcinoma Diameters
* Object size

« Single-cell morphology
« Multi-cell groupings

Class annotation diameter distributions
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Al-Detection Challenge: Inter-class similarity

Classes can be very similar
In morphology.

 HERPES

Example:

HERPES versus HSIL cells
can appear very similar in
certain conditions.

HSIL




Standardization Challenge: GV vs norm

GNC not detected. False Gardnerella

Vaginalis (GV) detection.

GV cell
around
normal
cells.

Thinprep: More “grainy” images Surepath (BD)
Causes False GV Detection




Al-Detection Approach: 2-stage Detecto

probabilities + bounding boxes of Refine
detected objects of entire WSI prob
WSI cut into patches E
7 ".: SEB TR i Probs 1 ‘[a,b,c,d, €] Probs 1: [a b, c, d, €]
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Patch-wise Ju Bbox-wise 4‘#
Detector Classifier
\ ProbsN:[a, b, c d e ’ \ robsN[abcde][

Obiject class = Argmax(alpha * probs_detector + (1-alpha) * probs_classifier)
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Sohail, Anabia, et al. "A multi-phase deep CNN based mitosis detection framework for breast cancer histopathological images." Scientific Reports 11.1 (2021): 1-18.



Demo with e-calopix

 Show the gallery and how to go through detected objects.
* Viewer with multi-class support scheduled for early 2023
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Main Takeaways

With respect to robust Al-supported cytology model development:
 Respect how hard the problem is.

* Dataset size and heterogeneity are essential to get robust results.
e Multi-annotator (at least 2+1) is important to reduce label noise.

With respect to Tribun’s envisioned workflow support:

e Tribun supports both the cytology and histology workflow. Flexible
solution for both cytology and histology.

 Generalizable to different scanners.

e Ability to absorb the loss of manpower through Al-efficient solutions.

A platform prepared for future trends:
e Expectation for a reduction in cytological slides due to the
implementation of primary HPV testing.
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Thank You for
your attention!

/VVe are hiring and/or\

open to collaborate!
©

Contact me at
rfick@tribun.health
or HR Director Julie

Rat

\jrat@tribun.health /




