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Different types of cancer
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Estimated age-standardized incidence rates (World) in 2020, all cancers, both sexes, all ages

(World) per 100 000
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Ranking of cancer

Premature mortality (0-69)
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2nd (55)
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Number of new cases in 2020, both sexes, all ages

Breast
2261419(11.7%)

Lung
2206771 (11.4%)
Other cancers
8275743 (42.9%) Colorectum
1931590 (10%)
Prostate
1414 259 (7.3%)
Oesophagus Stomach
604 100 (3.1%) 1089 103 (5.6%)

Cervix uteri Liver
604 127 (3.1%) 905 677 (4.7%)

Total: 19 292 789 cases



Number of deaths in 2020, both sexes, all ages

Lung
1796 144 (18%)

Other cancers
3557 464 (35.7%)

Colorectum
935 173 (9.4%)

Prostate . Liver

375304 (3.8%) 830 180 (8.3%)
Pancreas ' Stomach
466 003 (4.7%) » 768 793 (7.7%)

Oesophagus Breast
544 076 (5.5%) 684 996 (6.9%)

Total: 9 958 133 deaths



Numbers at a glance
Total population

Number of new cases

131191

Number of deaths

79136

Number of prevalent cases (5-year)

319740




Number of new cases in 2020, both sexes, all ages

Other cancers
68 224 (52%)

Breast

Total: 131 191

Prostate
8 937 (6.8%)

16 967 (12.9%)

Stomach
14 656 (11.2%)

Colorectum
11942 (9.1%)

Lung
10 465 (8%)
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Different Cancers have Different
B | omar ke rs I e

Brain \ ENT (Ear, Nose, and Throat)
—  NSE,CEA | SCC, CYFRA21-1, CEA
Radlomlcs Pituitary Gland ! Thyroid
MTC: Calcitonin,
/, Tl Chromogranin A, CEA
. e ) DTC: Thyroglobulin, CEA
to be developed... Pathology pmsleicnl 1 sl Esophagus

NSCLC: SCC, CYFRA ‘ y |4 SCC, CYFRA 21-1, CEA
21-1,CEA / | b
/ \ Breast
Liver ( R CA 15-3, CEA
AFP, CEA, CA 19-9, ¥/ \ X |
Chromogranin A ] Stomach
> CEA,CA19-9,

Gallbladder / j T Chromogranin A
= / ‘
= > Pancreas
Adrenal Gland s Wl 3 CA 19-9, CEA,
Multi-omics Genetics W R g RGN A
Kidney 2 Neuroendocrine Tumors
Colon | Ovary
|
C Chromogranin A " hCG+p.
ancer Bladder ‘ ‘ Uterus
‘ SCC, hCG-+B, CYFRA
. 21-1
D a t a Prostate |
- age | | Cenix
* sex = SCC, CYFRA 21-1, CEA
« medical Testicle €
history " 7 Vagina, vulva
Basic — Epigenetic —— scc |
i i hrg
information ) " ‘
— s ~ / |
—
P ===
eQe a=== |/ |
. &=\ ’/
Proteomics ‘ Microbiology
Hematology

11



What is Intelligent Oncology? .-
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The concept of the Artificial
Intelligence, Machine Learning,
and Deep Learning
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ARTIFICIAL INTELLIGENCE UCHINE LEARNGRS
tech
e MACHINE LEARNING .
computers to Ability to learn without Benign
mimic human being explicitly DEEP LEARNING g i
o programmed A subset of ML which make the

@
[
Az

computation of multi-layer 2
neural network feasible et
Malignant
Shallow
Structure

% [

1950’S 1980’S 2010’S Milestone

Feature Feature
xtraction @ Selection

Input Pre-processing . Classification  Output

DIFFERENCE MACHINE LEARNING DEEP LEARNING

Data Dependencies Excellent performances on Excellent performance on
~a ;pgll{modlul_q dataset a big dataset

Hardware Requires powerful machine,
Dependencies preferably with GPU
Featu No need to understand
E&ﬂ: e the best feature that
represents the data
Execution Time Up to weeks
Interpretability Some algorithms are Difficult to impossible Input Feature Engineering + Classification Output
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Al=High-performance medicine =~

Inputs
Social, behavioral
) Genomics and -omic layers
Biosensors
/ Immune system

. Gut microbiome
L Anatome
h Environmental
Physical activity, sleep, nutrition
/ Medication, alcohol, drugs
. Labs, plasma DNA, RNA
Family history
) Communicaticn, speech
Cognition, state of mind
/ All medical history
World's medical literature,
continually updated

Virtual health guidance

Nature Medicine volume 25, pages44-56 (2019)
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https://www.nature.com/nm

Al: A hope toward ...

Early Detection

Personalized Treatment

Therapy and after-therapy
Monitoring ‘
’
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Intelligent Oncology

" e Machine leaming | " e Cancer prevention & Screening
e Deep leamning : " 4 e Radiomics & Digital pathology
o Natural language processing : . e Al-assisted surgery & Nursing &
e Robotic process automation Rehabilitation

. @ Others o Al-assisted clinical trial design

3 . ® Aliin cancer research

(ﬁ\\telligént

Oncology

e Undergraduate programs in
intelligent medicine

e Interdisciplinary physician-
scientists

e Al-assisted tutoring

o Data sharing
e Patient data-driven decisions
e Privacy protection

Journal of the National Cancer Center Volume 3, Issue 1, March 2023, Pages 83-91 16
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Artificial Intelligence (Al) theoretical basis
for most of ML
Machine learning (ML)
learn rules from data
Expert-based : :
P = / Classical ML Deep Learning
Symbolic Al e
Feericd e few model millions of
P Y parameters parameters
en vogue in the 1990s
and before, not currently
in the focus of cancer
research or medical good results for structured data - best results for
product development but calling these methods “Al” unstructured data (images,
in medical publications can text), sometimes used
cause criticism of “overhyping” synonymous with “Al”
B Image analysis  Bioinformatics NLP Systems for  Decision support Medical device-
systems systems systems RWD analysis systems related systems

Input data

Images Gene sequence Text EHR /PRO clinical data sensor data

unstructured (un)structured unstructured structured (un)structured  (un)structured
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Al in Oncology
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Planning Image Acqui-

Patient Consultation sition (CT, MR, PET)

Target and Structure
Segmentation

Treatment Planning

Quality Assurance

Treatment Delivery

Follow-up

« Dedision support tool Image processing « Auto-segmentation of Planning Patient-spedfic Motion manage- Data extraction
for radiation therapy + Metal artifacts organ at risk and target  « Dose prediction machine setup *ment/patient setup « Text
reductic{n volumes _ On-line adaptive . Mafhine and_ -Qbiect rg(ogﬂition/(olli- « (ode
+ Synthetic CT from MRI « Auto-detection of target radistherapy patient-specific QA are +sion avoidance « DICOM/DICOM RT
+ Image quality volumes and anatomical [ . performed to ensure *Respiratory motion * Genomic
: gmentation > s s
improvements landmarks Image registration accurate delivery of «prediction « Biologic
« Image reqistration « Auto re-planning planned treatment Auto detection/registra- Data modeling
CT/CTor CT/MR tion for landmarks/tu-
mor tracking
In-room imaging
(BCT/MVCT/MVimage
quality improvements
Auto-detection for
continuous cancer
progression monitoring
. - I\ Y & /@ -
p— U J p— p— p—
Oncogene volume 42, pages3089-3097 (2023) 18


https://www.nature.com/onc

Al in Oncology

Patient Cancer Journey Cancer cure/
response
Asymptomatic ‘ Cancer ‘ Cancer Cancer ‘ Disease ‘ Death
presenting Diagnosis Treatment h progression/
symptoms relapse

- * Risk assessment * Disease * Diagnosis and * Disease and organs-at- | | Others

= * Cancer screening detection classification risk segmentation * Imaging

- * Disease and organs-at * Treatment response optimisation

; risk segmentation prediction * Automated

o0 * Radiology-pathology reports

;-:o correlation * Complex data
g * Treatment response integration

. prediction * Prognostication
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Al and Cancer Prevention
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Al for detection origin of cancer™

Patient data
1. Colorectal -
Sex: F Multiclass, multitask, multiple-instance learning Interpretability
Primm ( R
rmary Deep feat. [ ) Site prediction
2. Renal ) % { | Primary |
Sex: M n
Primary m m .}'_’ | Metastasis |
© —
3. Lung - = ':
Sex: F >
Metastatic [
: [ CNN encoder - it
18. Ovarian B Attention module @)
Sex: F ~
Metastatic Attention
Primary prediction

n =32,537 WSlIs
(28.2TB)

Nature volume 594, pages106—-110 (2021) 21
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Other Al Application in Cancer
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Artificial Intelligence in
Oncology 2023
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