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Cancer Survelllance

Cancer registries improve disease detection Population-based cancer registries
and treatment because they... Availability of populaticn-based cancer registry (PBCR) data, 2013

= Identify cancer trends and high-risk groups

= Help set priorities for health resources and programs

o/

High quality PBCR
PBCR .S

I Registration activity

= Advance clinical and health research s A $
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Cancer Coder

Motivation Problem
« Cancer registries « Challenging for
report cancer Health officials to
statistics essential for understand the
healthcare resource impact of cancer in
and intervention the country and
planning. allocate resources
accordingly.
* Manual processes
result in considerable * Real time statistics
lag time in national required to drive
cancer statistics cancer policy
reporting

« Cancer landscape in
Africa is unclear




Cancer Coder

Research Objectives

Use ML/DL to automatically assign topography and
morphology codes to free text pathology reports

Investigate how medical concept extraction can
Improve accuracy of doing automatic report coding

Investigate how Graph Neural Networks can used
to improve accuracy of automatic report coding

Near term Impact

Increase speed and accuracy of cancer report
labelling

More consistent and less subjective coding can be
performed

Automated cancer classification system



Partners

External Partners Internal Partners

National Cancer Registry IBM Research Yorktown Lab
South Africa



Data & Pre-Processing
Pipeline



Pathology Report

Pathology Report Pathology Report
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Data Pre-Processing

All path. reports Cancer-type Breakdown
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Topography-Morphology Hierarc

Morphology

Topography
Cancer
Type/Site




Cancer Coder Pipeline

NCR Report
Database

Data Preprocessing
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Stopwords
Numbers
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Feature
Engineering
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Machine Learning
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Concept
Extraction

UMLS Codes
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Embeddings
TF-IDF
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Cancer-Type Classifier
(XG-Boost)

Cancer-Specific
Classifier (ST/MT-CNN)
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Graph-Based NN
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Topography & Morphology Classifier (MT-CNN)
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ML for Cancer-Site Classification
and Topography & Morphology
Coding



Hierarchical Classification for ICD-0 Classification

Top down Multi-task Convolutional Neural Network Ensemble for ICD-0 classification

Structure of topography code

C —_— |
site subsite

Breast cancer
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Cancer Specific Model Exploration

Multi-task

Breast 8 Multiclass CNN Topography 0.86 0.43 0.86
Multi-task

Breast 8 Multiclass CNN Morphology 0.87 0.61 0.87
Multi-task

Cervical 3 Multiclass CNN  Topography 0.95 0.65 0.95
Multi-task

Cervical 8 Multiclass CNN Morphology 0.88 0.83 0.88

Prostate 3 Multiclass CNN Morphology 0.93 0.73 0.93



Incorporate medical

Feature Engineering domain knowledge

Pilot Study
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Future Impact

Provide real time
cancer statistics

Provide clinically
relevant cancer

coding and statistics R
platform that is not |
currently available

Improved healthcare |
resource and 7

intervention planning s
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Cancer Report Classification
s j D

IBM Research | Africa 4,



Cancer Guidelines Navigator,
Future Applications &
IBM Service Corps



Goal

Help improve

National Comprehensive access to high-
® .
MNOOWE Cancer Network quality cancer
care and
AFRICAN £ CLINTON treatment in Sub-
CANCER Y¢ :'s‘ﬁl'i’ﬁi;?‘;«f Saharan Africa
COALITION g
Our Impact
%
25K 54 42%

African health workers trained in assessment NCCN Harmonized Guidelines™ for Sub- Cancer cases in the region covered by market
and basic pain management according to the Saharan Africa, which cover 85% of cancer access agreements reached for 16 SRA-

World Health Organization guidelines incidence in Sub-Saharan Africa approved cancer medicines

https://www.alliedagainstcancer.org/



IBM Cancer Guidelines Navigator: Reference system for

NCCN Harmonized Guidelines

IBM Cancer Guidelines Navigator

@ Demographics Disease Status Treatment History
Age: 32 Cancer type: Cervical Cancer (NCCN Harmonized Guideline v1.2017) Prior therapies for this cancer: Brachythe

A Clinical Information Q

Patient < Enter clinical info of patient

Summary All Attributes

An online tool

that prOVIdeS ol Patient characteristics
African oncology |
professionals with 2

Inte ra Ctlve access Staging characteristics
tO th e N C C N Disease Extent * FIGO stage * @ Fertility Sparing * @

v
Primary Local/Regional (Stage I - IVA) X IA1 - Measured stromal invasion 3.0 mm or less in depth and 7.0 mm > Yes \[e}

Harmonized s e e
Guidelines for |
Prior treatments

S u b - S a h a ra n Prior therapies for this cancer * Incidental finding after simple hysterectomy *
Africa R -

Required Attributes:

Disease status

Lymphovascular Space Invasion (LVSI) * @

v
Yes \[e}



IBM Cancer Guidelines Navigator: Reference system for

NCCN Harmonized Guidelines

An online tool
that provides
African oncology
professionals with

Interactive access
to the NCCN

Harmonized
Guidelines for
Sub-Saharan

Africa

@

2

Patient Info

o=

Treatment
Plans

Treatment Plans

Surgical Castration with
Chemotherapy

® NCCN Recommended

ADT with Chemotherapy

@ NCCN Recommended

Surgical Castration

® NCCN Recommended

Hormone Therapy

® NCCN Recommended

Disease

Demographics

Age: 50 Cancer type:

ADT with Chemotherapy

Status

Treatment History

Prostate Cancer (NCCN Prior therapies for this cancer; Not

@ NCCN Recommended @ Print

Recommend relevant
treatment options from NCCN

Saved Treatment Selections

No selections have been made for this plan. Please select from below.

Treatment Options

Navigator has identified the following treatment options:

Hormone therapy @] Chemotherapy :C)

NCCN Recommended ()

@ Goserelin 2>
NCCN Category 2A | PROS-10 (§)

(O Histrelin =
NCCN Category 2A | PROS-10 ()

(O  Leuprolide =
NCCN Category 2A | PROS-10 (i)

Save Selections

¢ Expand All

éIB Compare

v



IBM Service Corps Paraguay

We built a structured reporting tool for anatomical
pathology reports (SRAP)

* New law in Paraguay: all hospitals to submit cancer
reports to the Cancer Registry in structured form
(paper or electronic)

« Cancer Registry planning to hire human coders
because pathologists aren't expected to enter ICD-
10 codes

« Ministry of Health and National Cancer Institute
(INCAN)

 SRAP + Cancer Coder would be an impactful
solution for Paraguay



Thank you

WELEEERY-1]o)
Applied Research Scientist
WSaib@za.ibm.com



“_-V



