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Cancer described since earliest records...

* Earliest description of cancer
approx. 3000 BC

* Breast cancer removed with fire
drill

e “There is no treatment”




Term ‘Cancer’ dates from 300 BC...

* Origin of word cancer from
Hippocrates

e 15t proponent of ‘personalised
therapy’

* Advocated for principles of
communication with relatives,
supportive care...




Global Causes of Cancer

30%
Smoking and alcohol use

(172,000 deaths due to smoking and
19,000 deaths due to alcohol use.)

Chemical Exposure
* Tobacco smoke
* Environmental (PCBs)
* Occupational (coal tar, asbestos,

30-35%
Unbalanced diet

(One-third of all cancer
deaths due to too many

Chronic infections
(Deaths occur mostly
in poor countries due to

.1 hepatitis B virus, human high-glycemic carbohydrates,
aniline dye) papillomavirus, HIV, too many calories leading
o D. t human T-cell leukemial. to Obesity, and lack of
€ Iympr:r?ma,)and physical activity.)
. L. ... others.
e Radiation (UV, ionizing)
. 18-20%
* |Infection Hormones
 Viruses (EBV, hepatitis B,
papilloma)

e Bacteria (Helicobacter)
* Inherited familial cancer syndromes

1%
Pollution
Deaths occur
mostly where
pollution is heavy.)

2%
Occupation (



Cancer Incidence Increases with Age...
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data from National Cancer Institute; http://www.cdc.gov/cancer



Cancer in lreland — a growing problem
N

@ Increase of multi-
chronic patients

Increase in # of
survivors
+18% S5 years
survivals since’a4

Increase in lrish

population Increase elderly
+2,0% people [>65]

+3.8% In § years

@ :
Increase in incidence / &
of cancer

_ +3% each year Increase in incidence of
Increase in 2 risk factors
prevention and 23% are smokers and
diagnostic activities 25% are obese

The incidence of cancer in Ireland will double by 2040*

*Source: National Cancer Registry of Ireland



Rate per 100,000 population

Cancer Incidence — 1975 - 2015
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Cancer Statistics : 2022

Estimated New Cases

Prostate 268,490 27%

Lung & bronchus 117,910 12%

Colon & rectum 80,690 8%

Urinary bladder 61,700 6%
Melanoma of the skin 57,180 6%
Kidney & renal pelvis 50,290 5%
Non-Hodgkin lymphoma 44,120 4%
Oral cavity & pharynx 38,700 4%
Leukemia 35,810 4%

Pancreas 32,970 3%

All Sites 983,160 100%

Breast 287,850 31%
Lung & bronchus 118,830 13%
Colon & rectum 70,340 8%
Uterine corpus 65,950 7%
Melanoma of the skin 42,600 5%
Non-Hodgkin lymphoma 36,350 4%
Thyroid 31,940 3%
Pancreas 29,240 3%
Kidney & renal pelvis 28,710 3%
Leukemia 24,840 3%
All Sites 934,870 100%

CA A Cancer J Clinicians, Volume: 72, Issue: 1, Pages: 7-33, First published: 12 January 2022, DOI: (10.3322/caac.21708)




Cancer Statistics : 2022

Estimated Deaths
Males  Females
Lung & bronchus 68,820 21% Lung & bronchus 61,360 21%
Prostate 34,500 11% Breast 43,250 15%
Colon & rectum 28,400 9% Colon & rectum 24,180 8%
Pancreas 25,970 8% Pancreas 23,860 8%
Liver & intrahepatic bile duct 20,420 6% Ovary 12,810 4%
Leukemia 14,020 4% Uterine corpus 12,550 4%
Esophagus 13,250 4% Liver & intrahepatic bile duct 10,100 4%
Urinary bladder 12,120 4% Leukemia 9,980 3%
Non-Hodgkin lymphoma 11,700 4% Non-Hodgkin lymphoma 8,550 3%
Brain & other nervous system 10,710 3% Brain & other nervous system 1,570 3%
All Sites 322,090  100% All Sites 287,270 100%

CA A Cancer J Clinicians, Volume: 72, Issue: 1, Pages: 7-33, First published: 12 January 2022, DOI: (10.3322/caac.21708)




Cancer prevention — updated guidelines
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What is cancer?

Cancer = a malignant growth
Growth of cells is uncontrolled

BENIGN
Cells can spread to nearby & —
distant sites
Grade — How bad do the cells
look? P
" MALIGNANT
Stage — Where has the cancer ol

spread?




Cancer Treatment: Chemotherapy

* Chemotherapy stops cancer cells
from growing, dividing & making
more cells.

* Cancer cells grow & divide faster
than normal cells, so
chemotherapy has more of an
effect on them

e But it still has side effects...




Chemotherapy side effects....
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How can we do better?

Core biopsies  Surgical samples Paracentesis
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Translational Cancer Research

Scientific discoveries
arising in lab/clinic

Reduce cancer
incidence, morbidity
and mortality

New clinical
applications

Transfer new understanding of cancer from the
laboratory into strategies for diagnosis & treatment



How can we do better?

Immunotherapy

Targeted Therapy



Cancer Genetics: “Targeted Therapy”

1 human genome
23 chromosomes
~3,000,000,000 nucleotides
~20,000 genes

Lung Cancer

Nucleotides

CAACATTATCAGATTTICGCAGGGATTAGTATATCTCATACGCGLGGGGGH
CTTATCTATCTCACTTTCTCTAGGCATACTCTATACGGAGCCGCGGGGGA(
TCTAGCGAGTCACGTATTAAAAAATCAAGCGCGAGCTACGATCTCACACA
AGCTATATATCGCGCGCGCGATCGCATATATTATCATTAACGCGATCCGT!
TCTCAGACACGCAGTCGCGCGCACTACCCAAAAATCGACTATCGATTATG
TATCGATAACATACTATCATTTTTCTGATCAAACATACGTATATTACGGTATC
"CGATATTATTTGTCCAGCTTATATTGCGATCTACTAATACTCTACGAGTCG
\GCAGAGCGCTATCGCGCGATTACGAACTATGTTGATGAGCCGTAGCGTC
GCGCATATCGACTCATCACGAGTATCATCTAGCATCGACAGCTATTTTTAT
CGATACACGATCACACTGGAGTCGAAAACACTCTCTCTAACTATAAACAG/
CAACATTATCAGATTTCGCAGGGATTAGTATATCTCATACGCGCGGGGGA
CTTATCTATCTCACTTTCTCTHEGSATACTCTATACGGAGCCGCGGGGGA(
TCTAGCGAGTCACGTATTAARA AAGCGCGAGCTACGATCTCACACA
AGCTATATATCGCGCGCGCGR CATATATTATCATTAACGCGATCCGT!
TCTCAGACACGCAGTCGCGCGCACTACCCAAAAATCGACTATCGATTATG
TATCGATAACATACTATCATTTTTCTGATCAAACATACGTATATTACGGTATC
‘CGATATTATTTGTCCAGCTTATATTGCGATCTACTAATACTCTACGAGTCG
\GCAGAGCGCTATCGCGCGATTACGAACTATGTTGATGAGCCGTAGCGTC
GCGCATATCGACTCATCACGAGTATCATCTAGCATCGACAGCTATTTTTAT
CGATACACGATCACACTGGAGTCGAAAACACTCTCTCTAACTATAAACAG/
CAACATTATCAGATTTCGCAGGGATTAGTATATCTCATACGCGCGGGGGA
CTTATCTATCTCACTTTCTCTAGGCATACTCTATACGGAGCCGCGGGGGAC
TCTAGCGAGTCACGTATTAAAAAATCAAGCGCGAGCTACGATCTCACACA
AGCTATATATCGCGCGCGCGATCGCATATATTATCATTAACGCGATCCGT!
TCTCAGACACGCAGTCGCGCGCACTACCCAAAAATCGACTATCGATTATG
TATCGATAACATACTATCATTTTTCTGATCAAACATACGTATATTACGGTAT(



Cancer Genetics: “Targeted Therapy”

DNA MRNA Protein

Genes can be turned on and off in cancer cells

Studying this allow us to develop drugs that block the growth
and spread of cancer by interfering with specific molecules
(“targets") involved in cancer growth



Immuno-oncology




Cancer Therapy: Immuno-oncology

T-Cell | % *New Immunotherapy
-, drugs help the patients
immune cells to

T-cell receptor
recognizes

tumor cell
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moemreceptor | FECOENISE CcaNcer cells

acts as 'brake’

as foreign and begin to
attack...




Not all cancers respond to immunotherapy...

 Some cancers block
Cold Tumor the immune cells
from reaching the
tumour “cold”

* Some cancers are full
of immune cells
which activate quickly
In response to
immunotherapy drugs

Immune—sﬁﬁpressing cells T cells and other
cancer fighters “hot”




CART Cell Therapy

1. A patient’s leukocytes are
collected by apheresis

2. Patient receives lymphocyte-depleting
chemotherapy prior to T-cell infusion

Ex-vivo cell processing

T-cell activation CAR transduction

T-cell proliferation

Virus: retrovirus, lentivirus
Electroporation: RNA/DNA

©2017 by American Society of Hematology Lekha Mikkilineni, and James N. Kochenderfer Blood 2017;130:2594-2602




Precision Oncology Pilot Program

Personalised Cancer Treatment...




Step 1: Patients provide samples of blood and
tumour tissue
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Research biopsies & blood samples



Step 2: Every letter of DNA & RNA is read...

Tumor DNA

Normal DNA ACATATTCGATCGTAGCTAGTGCTATATCTGGAAGAAACTTTTAGCTAGC
(peripheral blood) GGCTATCTGGGGGATATTTATCGATCGACACCCACTGCTACACTGATCGA




1S

The genetic code of each cancer

analysed to identify a “driver” gene

Step 3
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ACAACATTATCAGATTTCGCAGGGATTAGTATATCTCATACGCGCGGGGGAC
ACTTATCTATCTCACTTTCTCTAGGCATACTCTATACGGAGCCGCGGGGGAG
\TCTAGCGAGTCACGTATTAAAAAATCAAGCGCGAGCTACGATCTCACACAT
AAGCTATATATCGCGCGCGCGATCGCATATATTATCATTAACGCGATCCGTC
\TCTCAGACACGCAGTCGCGCGCACTACCCAAAAATCGACTATCGATTAT
\TATCGATAACATACTATCATTTTTCTGA™ "~ —

.TCGATATTATTTGTCCAGCTTATATTGC.
"AGCAGAGCGCTATCGCGCGATTACGA:
GCGCATATCGACTCATCACGAGTATC,
TCGATACACGATCACACTGGAGTCGAA.
ACAACATTATCAGATTTCGCAGGGATT#
ACTTATCTATCTCACTTTCTCTAGGCAT/ - .-
\TCTAGCGAGTCACGTATTAAAACATCA .
AAGCTATATATCGCGCGCGCGATCGC#
\TCTCAGACACGCAGTCGCGCGCACTA - -
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\TCTAGCGAGTCACGTATTAAAAAATCA
AAGCTATATATCGCGCGCGCGATCGC#
\TCTCAGACACGCAGTCGCGCGCACTA
\TATCGATAACATACTATCATTTTTCTGA
TONRATATTATTTATANCARATTATATTAN
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Step 4: Experts meet to discuss individual
patient findings & consider best treatment

o

Genomics Tumour Board Personalised treatment plan

—




Step 5: Medical oncologist discusses results

with patient in clinic

Treatment plan Clinical Trials Chemotherapy

v

PERSONALISED CANCER
THERAPY

Immunotherapy

Targeted therapy



Cancer treatment — the future

* New treatments in development are mostly immuno-oncology or
targeted therapies.

* We need more research to identify blood / tissue markers which can
predict whether a patient will respond to chemotherapy and/or to
novel agents.

* More and better clinical trials are essential



The Trinity Academic Cancer Trials Group

Trinity College Dublin
Colaiste na Triondide, Baile Atha Cliath
The University of Dublin
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Trinity St James Cancer Institute : A National Project

In November 2020, Trinity St. James’s Cancer & DECI

Orcantsamion oF European Gancer Instimures

Institute (TSJCI) was formally accredited by the B s o G
Organisation of European Cancer Institutes.

e TSIClis the only OECl-accredited
Cancer Centre in Ireland — hopefully
more to follow soon

e Vision to combine cutting-edge
scientific expertise with highly
specialised clinical care and

innovative education programmes to

Improve patient outcomes.



Vision of Trinity St James’s Cancer Institute

To integrate innovative and ground-breaking cancer science with patient focussed clinical care
through translation of key research finding into incremental advances in the prevention, diagnosis and
treatment of cancer; providing national leadership to decrease cancer mortality and improve survival
of patients with cancer in Ireland and internationally.
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