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Overview

e The prostate cancer problem

» Radiotherapy 101
— What Is It and how does It work?
— How IS It delivered?

» Understanding biology to improving
the success of radiotherapy and other
treatments for prostate cancer.

o A plea for your help!

M. Milosevic, 2009



The Prostate Cancer Problem

Percentage Distribution of Estimated New Cases for
Selected Cancers, Males, Canada, 2007

Type of Cancer
Prostate
Lung
Colorectal
Bladder
Non-Hodgkin Lymphorma
Kidney
Leukemia
Melanoma
Oral
Stomach
Pancreas .

Brain 4 New Cases

Esophagus : N = 82,700
Multiple Myeloma
Liver
Larynx
Testis
Thyroid
Hodgkin Lymphoma
All Other Cancers

Most common cancer in men
3"dleading cause of cancer death in men
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What's the “right” treatment
for prostate cancer?

Gleason score
Ultrasound
CT scan
Bone scan

Patient
Choice

Prostatectomy
Radiotherapy
Hormonal therapy

Bone scan
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What's the “right” treatment
for prostate cancer?

Prostate cancer risk groups:
 Low risk

— T1-2, PSA <10, Gleason <6
* Intermediate risk

e High risk
— T3 or PSA >20 or Gleason >8

M. Milosevic, 2009

Ohsenvation
Prostatectomy.

Radiotherapy
- External
- Brachytnerapy:

IHermoenal therapy.
Combinations



What's the “right” treatment
for prostate cancer?

Gleason score Different patients but:

Ultrasound

CT scan e Same stage
Bone scan °Same PSA

Patient

Choice e Same Gleason

Prostatectomy )
Radiotherapy Need for better tests to select patients

Hormonal therapy for the most appropriate treatment

A dapted fromt press2 nci.n h gov/ scencebeh nd/snps_cancer



What's the “right” treatment
for prostate c:ancer’>

Alaadl

—— i Fan ! o .1'.
__. > L e

el 20 | 21 |
b1 | | } (

Radlotherqpy

* Hypoxia
* DNA repair

» Genetic

@ re-programming %
New Biomarkers i New treatmen ‘f| hat target abnor

aﬂ% ology

A dapted fromt press2 nci.n h gov/ scencebeh nd/'snps_cancer



What Is Radiotherapy?

e One of the three main treatments for cancer

—Along with surgery and chemotherapy

e 50% of patients with cancer require RT

M. Milosevic, 2009

Breast cancer
Prostate cancer
_ung cancer
Rectal cancer
Kidney cancer

83%
60%
76%
61%
27%

Delaney, 2005



Radiotherapy and Tumor Control

Effect of
radiotherapy

Cancer development
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Radiation damages DNA causing cancer cells to die.
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Radiotherapy Delivery.

Linear accelerator Treat the tumor and
avold normal organs

Prevent side effects by precise targeting of the tumor

M. Milosevic, 2009



Radiotherapy Delivery

e Fractionation = Small doses of RT each day
o Allows time for DNA repair

e Cancer cells are unable to repair DNA
damage as well as normal cells

e Cancer cells die but normal cells survive

Prevent side effects by fractionating radiotherapy

M. Milosevic, 2009



Prostate Brachytherapy

] Ny 18 gauge (1.3 mm
Radiopaque contrast inf diam) needle for
the urinary bladder for ed placement
fluoroscopic /) 9
visualization
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Perineal template

Ultrasound probe in
rectum for needle guidance

The ultimate in high-precision
radiotherapy targeting of
prostate cancer
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Hormonal Therapy
and Radiation

Many studies

Improves the survival of
men treated with
radiotherapy

Sequence, duration,
continuous Vs. intermittent?

How does hormonal
therapy work to improve
radiation effectiveness?
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Radiotherapy in the 215t Century:
Individualized Treatment

High precision radiotherapy “Understanding biology

Synergistic strategies for improving tumor control
and reducing side effects

M. Milosevic, 2009



Blood Vessels

Arteries and veins Artriole  Smocih muscles
are important for: .

» Delivery of nutrients sphinclers
that are necessary ol
for cells and organs capillary
to survive

¢ Removal of waste
that would otherwise
kill cells and organs Venule

http://connection.lww.com/Products/porth7e/documents/Ch23/jpg/23_023.jpg
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Tumor Angiogenesis

S 4
Somatic Small Tumour secretion of Rapid tumour growth
mutation avascular  proangiogenic and metastasis

tumour  factors stimulates
angiogenesis

Adapted from Bergers, 2003
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Tumor Angiogenesis

Normal vessels Tumor vessels

M. Milosevic, 2009 Konerding, 2001; Miller, 2005



Prostate Cancer Angiogenesis

Abnormal tumor blood
vessels cause:

e [ow oxygen levels
— Hypoxia
o Genetic re-programming
« Aggressive behavior
— Rapid growth |
— Cancer spread f

— Treatment resistance

-

5 e Jain, 1994

New treatments to kill abnormal blood vessels
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Abnormal
Angiogenesis

¥

Genetic
Re-programming

Failure of
Cancer Treatment

Impaired Oxygen
Delivery to Tumor

!
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Aggressive
Tumor Behavior

Recurrence
after Radiotherapy

Metastases

Hormone
Resistance

Recurrence
after Chemotherapy.




Hypoxia in Prostate Cancer

Standard MRI Blood Vessels

Hypoxia

MRI to detect hypoxia in prostate cancer

M. Milosevic, 2009 Courtesy of C. Menard



Hypoxia in Prostate Cancer

Hypoxia measurements in 270 men with prostate
cancer before radiotherapy

M. Milosevic, 2009



Hypoxia in Prostate Cancer
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Hypoxia measurements in 270 men with prostate
cancer before radiotherapy
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Hypoxia in Prostate Cancer
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Hypoxia in Prostate Cancer

. VEGF-angiogenesis
mutated oncogenes and
tumor-suppressor genes

Checkpoint control
Prostate Ml DNA repair
' Apoptosis

Premalignant Aggressive malignant
(Prostate intraepithelial, neoplasia Increasing hypoxia (High proliferation, androgen independent,
and genetic instability) local resistance and metastatic)

Hypoxia-targeted therapies

- Anti-VEGF/HIF-1a therapies

- Precision radiotherapy to hypoxic areas
- Androgen-deprivation antioxidants if PIN
- Target HR-deficient cells

- Hypoxic cell toxins (e.g., tirapazamine)

Chan, 2007
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Block Angiogenesis to Reduce
Prostate Cancer Hypoxia

Somatic Small Tumour secretion of Rapid tumour growth
mutation avascular  proangiogenic and metastasis
tumour  factors stimulates
angiogenesis

Adapted from Bergers, 2003

M. Milosevic, 2009



Block Angiogenesis to Reduce
Prostate Cancer Hypoxia

Somatic Small Tumour secretion of Rapid tumour growth Angiogenic
mutation avascular  proangiogenic and metastasis inhibitors may
tumour  factors stimulates reverse this
angiogenesis process

Adapted from Bergers, 2003

M. Milosevic, 2009



Hormones Block Angiogenesis
INn Prostate Cancer
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Hormones Block Angiogenesis
INn Prostate Cancer

‘ Conformal RT
(79.8 Gy)

Intermediate Risk
cT1b-T2b

PSA <10, Gleason 7-10 ‘

PSA >10, Any Gleason

Conformal RT +
‘ Bicalutamide 150 mg
for 5 months
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Hormones Reduce Hypoxia
IN Prostate Cancer
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New Drugs to Block Angiogenesis
In Prostate Cancer

Endothelial
cell

Pericyte

M. Milosevic, 2009



New Drugs to Block Angiogenesis

Cervix
Cancer

Patient 1

INn Prostate Cancer

Cervix
Cancer

M. Milosevic, 2009

Baseline

Sorafenib alone

RT + Sorafenib



Summary.

* New biomarkers are being discovered that will
allow patients to be treated more appropriately.

o Hypoxia in prostate cancer is bad and may
Influence the success of prostatectomy,
radiotherapy and other treatments.

e Hormonal therapy reduces hypoxia in some
patients and may Improve treatment success.

e New drugs are being tested to overcome the
effects of hypoxia and improve treatment
SUCCESS.

M. Milosevic, 2009



What Can | Do?

ClinicalTrials.gov fone S Sl

ClinicalTrials.gov is a reqistry of federally and privately supported clinical trials conducted in the United States and around the world.
ClinicalTrials.gov gives you information about a trial's purpose, who may participate, locations, and phone numbers for more details. . . .
This information should be used in conjunction with advice from health care professionals. Read more... Understanding Clinical Trials

What's New

Resources:

B Search for Clinical Trials Glossary

Find trials for a specific medical condition or other criteria in the ClinicalTrials.gov registry. ClinicalTrials.gov currently has 72 914
frials with locations in 167 countries. Study Topics:

. . List studies by Condition
Investigator Instructions

List studies by Drug Intervention
Get instructions for clinical trial investigators/sponsars about how to register trials in ClinicalTrials.gov. Learn about mandatory

. . - - . i i ! I!
registration and results reporting requirements and US Public Law 110-85 (FDAAA). List studies by Sponsor

List studies by Location
B Background Information

Learn about clinical trials and how to use ClinicalTrials.gov, or access other consumer health information from the US National o :
Institutes of Health [7]| This site complies to
. the HOMcode standard
for trustworthy health

ciizacs | jnformation: verify here.

U.S. Natignal Library of Medicine, Contact Help Desk
U.S. National Institutes of Health, U.S. Department of Health & Hurnan Services,
USA. gov, Copyright, Privacy, Accessibility, Freedom of Information Act

N

Think about participating In research studies to
expand knowledge, help yourself and help others.

M. Milosevic, 2009
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