MANTRA LABS

Detection & Grading

Al-powered Cancer
Platform
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Client
PathomIQ Inc., headquartered in Silicon
Valley, California, is a computational

pathology and multi-omics platform to
- assist Pharmaceutical and Healthcare
? Industries with faster, cost-effective drug

development and scalable personalized

therapy design.

The company is founded by the veterans of
biomarker research, data scientists and

clinical pathology.
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PATHOMIQ

Problem
Statement

PathomlIQ required a mechanism to detect different

patterns of prostate cancer for a given slide.

Cancer grading is a daunting task because of the
enormous data size and very subtle differences between
cancer and benign glands. For example, 1 WSI (Whole
Slide Image) contains over 6 billion pixels and the
probability of the presence of high-grade cancerous
cells (GP5) is < 0.005%.



Solution
Components

PATHOMIQ

Hybrid Deep Learning Architecture for Cancer
Grading. (Combination of Classification &

Segmentation Neural Networks)

Multi-scale model to capture nuclear detail as well

as glandular context.

Fine-tuning model to make the algorithm sensitive
to the minuscule amount of high-grade cancer

cells.



System Architecture

PATHOMIQ
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Data Preparation

oMIQ

The grading models are trained by
extracting nuclei indices of different cancer

patterns annotated by pathologists.

e Loading the annotated XML files on
the QuPath.

e Drawing the annotation.

e Extracting the centroid X,Y coordinates
of the nuclei cells and storing them

into the file.
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Segmentation & Classification Models

The shape of the cells is important for
determining the severity of cancer. Segmentation
helps in identifying cancerous cell patterns in a
more granular manner and classification models

help in automated grading.

Gland
Segmenter
W .
o ! ey
-‘: P
E A L
# "
WSI Image =

(6 billion pixels)

PATHOMIQ

- EERET
e g

—’f‘ "

Gland
Detected

Gland not
Detected

».¥ al

“Gland” Benign vs. Low-med grade cancer

Deep CNN
by
S 1 e 7 , i

e ol }
) b Benign HGPIN ‘;,""

"!"_.}?_.:' 3 ,:‘-lc B RS
=

GP4 - Cribriform:  'G3P4~ fused

Stroma vs. high grade cancer

"Non-Gland” —

Deep CNN i.-.'-_’si‘; .{-"" &,},’&2
3242 ."5""" LT

//’ GP4 - GPS5 - Slng|e
Poorly formed ce||s/chords

: N ﬁ
lnﬂumed vessels Lymphocytes
stroma



Outcome

The platform has been trained to predict 5

different patterns of prostate cancer.

e Stroma - Normal cells

e BenignorBPT - Early stage of cancer cells
e GP3 - Gleason Pattern 3 cancer cells

e GP4 - Gleason Pattern 4 cancer cells

e GP5 - Gleason Pattern 5 cancer cells

(High-grade cancer)

PATHOMIQ




Libraries

Primary: Theano & Lasagne

Other: Cv2, openslide, numpy
Scipy, matplotlib




PATHOMIQ

Key
Benefits

Speed: High-speed processing and

image viewing system.

Automation: Created a predictive
annotation system & pipelined

multiple model predictions.

Accuracy: Pathologists only need
to review less than 5% of data for

annotations.



Other Applications of the Model

Similar Al models can be §
used for Leaf-disease
detection &
classification for a
sustainable and

scalable agriculture.




About Domain Focused Products and Solutions for

the Digital World
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Leading Clients
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+91-99026 19003

hello@mantralabsglobal.com

www.mantralabsglobal.com

Bangalore | Delaware
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