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@ RUSH UNIVERSITY

MEDICAL CENTER What is the prostate?

A Male sexual gland

A Adds nutrients and
fluids for sperm

Bladder

A This fluid is added to N
sperm during Urethra~ | /
ejaculation

Rectum

Prostate

Scrotum

A Urethra (urine channel)
runs through the middle
of the prostate

Tunica vaginalis

A Weight ~ 207 30gms
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MEDICAL CENTER Anatom Y

A 1 = Peripheral Zone
i 75% of CA

A 2 = Central Zone
i 5% of CA

A 3 = Transitional Zone
i 20% of CA

A 4 = Anterior Fibro-
muscular Zone
I CArare
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MEDICAL CENTER What Is prostate cancer?

A Abnormal cells growing without
regulation

A Spreads and invades local tissues

AProstate Cancer é
I Begins with a small tumor in the gland
I First spreads to the local lymph nodes

I Then spreads to the bony skeleton and other
areas of the body

©2007 RUSH University Medical Center _
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I/ MEDICAL CENTER Introduction

A CAP A most commonly diagnosed (non-skin)
cancer in American

A 2" most common cause of cancer death

A ~ 192,280 new cases of CAP in 2009

A American Cancer Society

A ~ 27.360 deaths in 2009 in the U.S.

©2007 RUSH University Medical Center
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MEDICAL CENTER Incidence of prostate cancer

FIGURE 4
Age-Adjusted Cancer Incidence Rates* for Males by Site, US, 1973-1997
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*Rates are per 100,000 and are age-adjusted to the 1970 US standard population.
Data Source: Surveillance, Epidemiology, and End Results, 1973-1997, Division of Cancer Control and Population Sciences,

National Cancer Institute, 2000.
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EpeReaayy  Mortality from prostate cancer

FIGURE 8

Age-Adjusted Cancer Death Rates,” for Males by Site, US, 1930-1997
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* Rates are per 100,000 and are age-adjusted to the 1970 US standard population.
Note: Due to changes in ICD coding, numerator information has changed over time. Rates for cancers of the liver, lung & bronchus, and colon &

rectum are affected by these coding changes.
Data Source: US Mortality Public Use Data Tapes 1960-1997, US Mortality Volumes 1930-1959, National Center for Health Statistics, Centers

for Disease Control and Prevention, 2000.
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R ey \\/hat are the symptoms of prostate cancer?

A You might not have any at all!
I Often there are none, or they are not recognized

A Major symptoms:
I Urinary frequency
I Slow urinary flow
I Painful urination
I Blood in urine or semen
I Impotence
I Lower back or thigh pain

©2007 RUSH University Medical Center
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@ RUSH UNIVERSITY . ..
MERCEERERENY How Significant Is Prostate Cancer?

A In the USA, 192,280 men will be diagnosed with
prostate cancer in 2009. That is one man
diagnosed every 3 minutes

A Prostate cancer deaths are estimated at 27,360 in
2009. That is one death every 18 minutes

A In lllinois, 8,740 men were diagnosed in 2006

A 1,420 men died of prostate cancer during 2006 in
lllinois

Source: Cancer Facts and Figures i 2006- American Cancer Society
©2007 RUSH University Medical Center
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MEDICAL CENTER Prostate cancer risk factors:

Age: The risk increases with age, but 25% of
diagnoses are made under age 65.

Race: African-Americans have a rate of incidence
double that of Caucasian men

Family history of prostate cancer: Men with a
family history have two- to three-fold increase in the
risk of prostate cancer

Diet: A diet high in saturated animal fat can double
the risk of developing prostate cancer.

©2007 RUSH University Medical Center
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aveiewe:N -l Risk Factors - Age

AGE RISK
0 - 39: 1 per 10149
401 59 . 1 per 38
601 69: 1 per 14
01 79 1 per 7/
O - Death : 1 per6

Source: ACS 2000 to 2002




Froonee:8 Risk Factors - Race

Race Incidence Death
Afr-Am. 272.0 68.1
Cauc. 169.0 2(.1
Hisp. 141.9 23.0
Asian 101.4 12.1

Source:

Rates per 100,000 and age-adjusted. SEER incidence and U.S. cancer death rates, 19758002,
in (SEER = NCI Surveillance, Epidemiology, and EndResults Program

©2007 RUSH University Medical Center

#



® RUSH UNIVERSITY

MEDICAL CENTER

A Prostate cancer is almost twice
as common in African-
American men than in
Caucasian men

A African Americans are more
than twice as likely to die
when diagnosed than
Caucasian men

A Why? Uncertain.

I Socioeconomic
I Diet

I Genetic

I 2?7
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Vevewe:n- @ RISk Factors 1 Family History

FAMILY HISTORY

2.4 times Iincreased risk for men with a first -
degree relative

All blood relatives need to be screened
starting at the age of 40

(Spitz, et al, nFamilial pcact ntterronls aonf a | pyr soi
1991, 146:1305-1307)

©2007 RUSH University Medical Center

#



@ RUSH UNIVERSITY

MEDICAL CENTER Risk Factors - Diet

A Eating red meat increases the risk of developing prostate
cancer 2.64 times

ARed meat and dairy products are high in saturated fat
rich in arachidonic acid (a fatty acid)

A Vegetable oil is rich in alpha linolenic acid (a fatty
acid)

A By-products of these fats promote the growth and
seriousness of prostate cancer

AEating a diet high I n fats a

©2007 RUSH University Medical Center _



@ RIIJESy [JNIVERSIIEFE Trends in Obesity* Prevalence (%), By Gender, Adults
MEDICAL CENT Aged 20 to 74, US, 1960-2002

45 1
40 A

35 - 33

30
30 - 28

26

25 - 23

21

Prevalen

20 -

Both sexes Men Women

mNHES(1960-62) B NHANES I (1971-74) ®NHANES Il (1976-80)
@ NHANES 11l (1988-94) O NHANES 1999-2002

*Obesity is defined as a body mass index of 30 kg/m?or greater.

Source: National Health Examination Survey 1960-1962, National Health and Nutrition Examination Survey, 1971-
1974, 1976-1980, 1988-1994, 1999-2002, National Center for Health Statistics, Centers for Disease Control and
Prevention, 2002, 2004.
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@ RUSF_}JNI‘\{ERSITY Trends in Overweight* Prevalence (%), Adults 18
SABDISHILICENITIES and Older, US, 1992-2003

Less than 50% . 50 to 55% . More than 55% State did not participate in surve

*Body mass index of 25.0 kg/mZ2or greater

Source: Behavioral Risk Factor Surveillance System, CD-ROM (1984-1995, 1998) and Public Use Data Tape (2003),

National Center for Chronic Disease Prevention and Health Promotion, Centers for Disease Control and Prevention,
1997, 2000, 2004.
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/£ RUSH UNIVERSITY i iqht* 0
U/ MEDICAL CENTER Trends in Overweight* Prevalence (%), Adults 18

and Older, US, 1992-2003

Less than 50% . 50 to 55% . More than 55% State did not participate in surve

*Body mass index of 25.0 kg/m2or greater

Source: Behavioral Risk Factor Surveillance System, CD-ROM (1984-1995, 1998) and Public Use Data Tape (2003),

National Center for Chronic Disease Prevention and Health Promotion, Centers for Disease Control and Prevention,
1997, 2000, 2004.
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@ RUSH UNIVERSITY Trends in Overweight* Prevalence (%), Adults
MEDICAL CENTER 18 and Older, US, 1992-2003

1998

Less than 50% . 50 to 55% . More than 55% State did not participate in surve
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@ ASCISRPNEESIR AN Trends in Overweight* Prevalence (%), Adults

MEDICAL CENTER

2003

18 and Older, US. 1992-2003

Less than 50% . 50 to 55% . More than 55%

©2007 RUSH University Medical Center
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MEDICAL CENTER So what CAN | eat?

A A balanced diet rich in fruits
and vegetables!

(5 servings/day)

A Lower your intake of red
meat, processed and fried
foods. Eat more plant-based
food like soy protein.

A Watch portion sizes
(3 0z meat/serving)

A Eat foods with lycopene
(tomatoes, watermelon
and red grapefruit) which
may be associated with a
decreased risk of prostate
cancer

©2007 RUSH University Medical Center _
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I/ MEDICAL CENTER N rostate Cancer’)

A Prostate Cancer Prevention Trial (PCPT):
18,882 men randomized.:

I 25% Reduction in Cancer, BUT
I 14-25% increase In high grade cancer

A REDUCE Trial: 11% vs 9% decreased
I Dutasteride (Avodart)

A SELECT Trial: 35,533 men
I Vitamin E vs Selenium: no change

©2007 RUSH University Medical Center
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I/ MEDICAL CENTER SC Feen | N g

A American Cancer Society and American
Urological Association screening
recommendations:

I Digital Rectal Examination (DRE)

AAIl males over the age of 50 i annually

AAIl African American males over age of 40 i
annually

AAIl pts with family hx (15t degree relative)
starting at age 40 i annually

©2007 RUSH University Medical Center
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e ia® Anatomy - DRE

Bladder

Urethra

—- A 'l
S - L/ 8~ Rectum

Penis Ariii
A/ 4 =3 Testis Prostate
: / Scrotum

Tunica vaginalis
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e DRE not always accurate!

©2007 RUSH University Medical Center
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Iy MEDICAL CENTER Screenin g

A Only 15% of prostate cancers are
detected through this examination

A Many men with abnormal DREs do NOT
have prostate cancer

A Many men with normal DREs DO have
prostate cancer
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\J/ MEDICAL CENTER

A Prostate specific antigen
A Protein produced by the cells of the prostate

A responsible for liquefying semen
Immediately following ejaculation
I Increases motility of sperm cells
I Aids In fertilization
Alnitially discovered in
used for screening for CAP
A Was used mainly by forensics in rape cases

A In 1985, the FDA approved PSA test for use
IN humans

©2007 RUSH University Medical Center
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\J/ MEDICAL CENTER

A Can be elevated with benign conditions i.e.
prostatitis, BPH, UTIs, urinary retention

A Normal range: 0 - 4 ng/ml (O - 2.5)

A PSA rises as we age
I PSA level of 3.0 in a 30 y/o male is abnormal
I PSA level of 3.0 ina 70 y/o male is nl

A PSA Velocity (>0.75/year)

©2007 RUSH University Medical Center
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MEDICAL CENTER PSA Screen N g

A Most significant and controversial development in prostate cancer
control over the last 20 years

A Initial studies:

I PSA markedly elevated in men with prostate cancer (but, also
elevated with benign conditions: UTI, BPH, prostatitis, urinary
retention)

I PSA screening resulted in dramatic shift in stage of disease

A Conclusive evidence of efficacy
test we have.

A In late 1980s, PSA screening in US exploded

©2007 RUSH University Medical Center
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PSA TESTS HERE!! —‘i!ﬁg
CHOLESTEROL TESTS HERE! §

"{

Ny W@
o' -
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Prostate Cancer: Death Rate Shows a Small Dfop

In the late 1980’s, a blood test for
prostate cancer came into wide-
spread use. The test, the P.S.A., can
find cancers when they are too small
to feel and before they have spread.
It is only now being evaluated in
clinical trials to see if it reduces the
risk of dying from the disease. Gina
Kolata asked two experts to assess
national data on prostate cancer.

R. JAN M. THOMPSON JR., a
Durologist and professor of sur-

gery at the University of Tex-
as Health Science Center at San An-
tonio, looks at the data on P.S.A.
screening and is encouraged.

Before the P.S.A. test came into
use, the cancer’s incidence was
steady from year to year. That
[; ged with incr use of the
P.S.A, for prostate specmc antigen.
The number of prostate cancer
cases diagnosed rose from 143.3 per
100,0000 in 1990 to a peak of 195.6 per
100,000 in 1992 and then fell to 155.3
per 100,000 in 1998, the most recent
year for which data are available.

The pattern reflects the use of the
test, which found men who had can-
cer and had never before had any
kind of test sensitive enough to find
it. The incidence fell as more and
more men who had had cancer all
along were tested and their cancers
found.

Before the blood test was intro-
duced, Dr. Thompson said, doctors
looked for the cancer by rectal ex-
ams, which he said was ‘“‘not very
good.” The increasing incidence
shows, he said, that the P.SA. is
doing what it is supposed to do —
finding cancers early.

As for the mortality rates, Dr.
Thompson said they were falling
steadily and dropped by 16 percent
from 1990 to 1998, going from 38.6 per
100,000 to 32.3 per 100,000. Treatment
improved in that time, but Dr.
Thompson said that alone was not
enough to explain the drop in the
death rate. Prostate cancers that
have spread to other organs are less
common, dropping in incidence by 60
percent from 1990 to 1998.

‘“Metastatic disease is falling so
low that we’ve never seen those num-
bers before,” he said. That, he says,
is a tribute to early detection with
the P.S.A. test.

“Yes, there are probably some

3. Michael Short for The New York Times
Dr. Ian Thompson Jr. says P.S.A. tests find prostate caricers early.

people who are treated unnecessari-
ly,” he said. “But all of medicine is
that way. Is there a chance that when
you have your appendix removed it
will turn out to be normal? Yes.”
Dr. Thompson is 47 and has had a

Weighing the Value of Prostate Antigen Tests

~PROSTATE CANCERS DISCOVERED

200 - ALL CASES, per
100,000 U.S. men

150 - AFTER 1990: PS.A,

100~ :
i Up 8%
i SINGE 1000
50~
i :
OT Iy T F e i m
‘75 '80 ‘90 ‘08

SUPPORTERS OF THE P.S.A. TEST SAY: Testing finds cancers. Rectal exams are ineffective at detecting all but
late-stage disease, which is difficult to cure. Since the P.S.A., distant-stage cancers are declining.

CRITICS OF THE TEST SAY: Many tumors found by screening would not have caused medical problems. But
they look like dangerous tumors, so they are treated anyway. The decline in late stage cancer may be because
the P.S.A. finds cancers that seem to be early and are listed as such, but are in fact in late stages.

200 -

P.S.A. test; it was normal. He intends
to continue having the test and to be
treated if cancer is found. The treat-
ment, he said, does not worry him. It
is a small price to pay for a potential
cure,

LOCALIZED AND
REGIONAL
CANCERS

{Up 21%
SINCE 1990

o'l’lllllll||llll’ll“'?'mllll
‘76 '80 '90 ‘98

METASTATIC CANCERS
Down 60%
SINCE 1980
50 -
O vrrrerry IT’TTTET‘T'T_T'T’TTT‘\
75 ‘80 ‘90 '08

R. OTIS BRAWLEY, profes-
Dsor of medical oncology and

epidemiology at the Winship
Cancer Institute of Emory Universi-
ty, is concerned. National data, he
said, make him wonder whether the
P.S.A. test is saving many lives.

The test, Dr. Brawley said, has led
to a huge increase in the number of
prostate cancer diagnoses.

But if the P.S.A. was saving lives,
the early diagnosis of prostate can-
cer should lead to a sharp downturn
in its death rate. That has not hap-
pened, Dr. Brawley said. While the
mortality rate has fallen, it did not
fall precipitously and the introduc-
tion of better treatments clearly
played a role.

Dr. Brawley said the data indicat-
ed that the test was finding tumors
that would not be noticed and would

But Is It Treatment or Testmg?

Marty Katz for The New York Times

Dr. Otis Brawley says screening for prostate cancer may not save lives.

cause no medical prob But
these tumors look exactly like dan-
gerous ones.

““There are cancers that fulfill all
the histological criteria for malig-
nancy,” Dr. Brawley said. “When a
pathologist looks under the micro-
scope, he says, ‘Yes, this is cancer.’ ”’

Sources: SEER Program, National Cancer Institule (cases); National Center for Health Statistics (deaths). All statistics are age-adjusted to a 2000 U.S. standard.

But these tumors are not dangerous,
and many that are dangerous may
not be cured by early diagnosis and
treatment.

“The concept that every cancer
that can be found early can be cured

How supporters and critics view the data.

_DEATHS

Per 100,000 men

Down 16%
SINCE 1990
50 -
————————
0T T T I I T T T O T T I T
75 ‘80 '90 '98

SUPPORTERS SAY: Deaths have
dropped since the early 1990's.

CRITICS SAY: Early detection
should lead to a big drop in deaths,
but they're up 4% since 1975.

The New York Times

is a faulty concept,” he said.

Yet, with no way of knowing which
tumors are potentially lethal, doctors
usually treat everyone with methods
like surgery or radiation that can
cause impotence and incontinence.

While the number of men with
metastatic disease at the time of
diagnosis has gone down, Dr. Braw-
ley says the reason is not necessarily
that the P.S.A. test is finding cancers
when they can be cured.

Doctors, he said, operate and re-
move the prostate only when they
find no evidence that cancer has
spread. Those men are counted as
having localized disease. But, he
said, within two years, 40 percent of
them have recurrences. The cancer
had already metastasized, but the
spread was not obvious when the
original diagnosis was given. Before
the test, most of those cancers would
have been found after they had
spread and counted as metastatic.

Dr. Brawley worries that some
doctors are including P.S.A.’s in rou-
tine blood tests without discussing
these issues.

“If a man understands that the
test is unproven and still wants it, he
should be allowed to get it and should
not be criticized,”” Dr. Brawley said.

At 42, Dr. Brawley has not been
tested and does not want to be. Once,
a doctor ordered the test on a lab
order sheet without telling him. “I
asked her to scratch it off,” he said.

SCIENCE TIMES, April 9 2002
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Sy Prostate Cancer Screeninc

A Tyrol Study: 54% reduction in mortality
I 1993-2005

A PLCO Trial
I If PSA <2.0, every 2 years

A European Randomized Study for
Screening for Prostate Cancer (ERSPC)

I Overdetection

A FUTURE: Age-adjusted PSA, PSA
velocity, PCA-3




Prostate Cancer Trends
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e PSA I may rise in presence of CAP

A Drawbacks:

I up to 30 percent of men with prostate cancer have
a normal PSA

I 75 percent of men with an high PSA blood test do
not have prostate cancer

I the PSA blood test cannot determine if the cancer
IS a slow-growing or aggressive cancer

I Still is the best test we have

©2007 RUSH University Medical Center
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MEDICAL CENTER Why do we SCI’een?

To Avoid An Advanced Stage At Diagnosis:

Early detection is the goal for any cancers

Men Assuming Responsibility
for Their Health

©2007 RUSH University Medical Center




(Prenne:n: @ How does early detection help?

A Survival rate at 5 years is
100.0% for those whose
cancer is still just in the
prostate gland (localized).

A Survival rate at 5 years for
those whose cancer has
spread beyond the gland
(late diagnosis) is only
33.5%

©2007 RUSH University Medical Center
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A American Cancer Society and American
Urological Association screening
recommendations:

I Digital Rectal Examination & PSA

AAIl males over the age of 50 i annually

AAIl African American males over age of 40 i
annually

AAIl pts with family hx (15t degree relative)
starting at age 40 i annually

©2007 RUSH University Medical Center
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I/ MEDICAL CENTER Screen | N g

A If PSA or Digital Rectal Examination is
abnormal, then patient needs a prostate
biopsy

©2007 RUSH University Medical Center
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MEDICAL CENTER

@ 1998 Kathryn Bomn

Scrolum

©2007 RUSH University Medical Center




@ RUSH UNIVERS

MEDICAL CEN

Prostate

EBladdear

Meedla

Probee

An ultrasound probe inserted in the rectum
{back passage)} guides the biopsy needle
ta the carrect pasition




Do ® Staging of Prostate Cancer

A PSA

A Digital Rectal Exam

A Trans Rectal Ultrasound

A Gleason Score

A Bone Scan

A +/- CT scan or MRI

A Biopsy and TNM staging system
I Tumor, Nodes, Metastases
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MEDICAL CENTER e A Prostate Cancer

Robert Morreale/Visual Explanations, LLC

A Stage | cancer is
found only in the
prostate and usually
grows slowly

Stage |

@ 2005 American Society of Clinical Oncology
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MEDICAL CENTER e B Prostate Cancer

A Stage Il cancer has
not spread beyond
the prostate gland,
but involves more
than one part of the
prostate, and may
tend to grow more
quickly

Robert Morreale/Visual Explanations, LLC

©2007 RUSH University Medical Center _
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vaveanesply Stage |l or Stage C Prostate Cancer

Bladder

« A Stage Ill cancer has

deferens

f . spread beyond the
outer layer of the

Robert Morreale/Visual Explanations, LLC

prostate into nearby

: mmwe  tissues or to the
seminal vesicles, the

.\ = glands that help

Stage i produce semen

@ 2005 American Society of Clinical Oncology
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MEDICAL CENTER e |V or Stage D Prostate Cancer

A Stage IV cancer has spread to
other areas of the body such as the
bladder, rectum, bone, liver, lungs,
or lymph nodes

metastasis

o
= Stage IV
w - 8 — \

Ampul A g
g Bladder : d‘:,“d'a . J) Metastases
< deferens K =3 Liver
3 - -
w / R
3 y -
3
3
g Seminal
= vesicle Boe
2 : Prostat {

! 1 Bladder
_ Ischiopubic
iy = Multiple
\ | ( lymph nodes

|
© 2005 American Society of Clinical Oncology
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o o Do Do

Gleason Score = sum of the
two most common histologic
patterns (primary and
secondary)

Range: Gleason 1(well
differentiated) i 5 (poorly
differentiated)

The higher the Gleason Score,
the more poorly differentiated
the cancer (more aggressive)

l.e. Gleason3+3=6
Gleason4+3 =7
Gleason5+4=9

Gl eason 3 + 4

—\

Biopsy Results i Gleason Score

Adenocarcinoma
Histologic grade

~ DD
BT

Prostatic

©2007 RUSH University Medical Center




ey (Gleason Score

A Gleason Score = sum of the two most common
histologic patterns (primary and secondary)

A Range: Gleason 1(well differentiated) i 5 (poorly
differentiated)

A The higher the Gleason Score, the more poorly
differentiated the cancer (more aggressive)

Aie. Gleason3+3=6
A Gleason4 +3=7
A Gleason5+4=9

AGl eason 3 + 4 | 4 + 3

©2007 RUSH University Medical Center
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) MEDICAL CENTER Risk Groubps

Lo Intermediate High
Stage O T2mb T2c or >
Gleason O 6 |7 8-10
Score
PSA <10 |>10& <20 O 20
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Dvsitonweyi: @ Treatment Options

Dependent uponee

A Stage of disease

APatientds age and

h e
APatient 6s

per sonal DI
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(Ivivonea @ Ireatment Options (early diagnosis)

A Watchful waiting A Active Surveillance
A Radiation Therapy
A External Beam Radiation Therapy
A Brachytherapy (Radioactive seeds)
A HDR
A Cryosurgery (Freezing prostate)
A Surgery (Radical Prostatectomy)
A Open Surgery
A Conventional Laparoscopic Surgery

A daVinciE Pr ost at ect-Assisted ( Robot
Laparoscopic Surgery)

©2007 RUSH University Medical Center
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el Active Surveillance

A Appropriate in patients:
I with a less than 10 year life expectancy
I GSO 6
I Non palpable disease

A DRE, serum PSA g 6 months

A Patients become symptomatic and
require treatment 30-50% of time

©2007 RUSH University Medical Center
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(Ivivonea @ Ireatment Options (early diagnosis)

A Watchful waiting A Active Surveillance
A Radiation Therapy
A External Beam Radiation Therapy
A Brachytherapy (Radioactive seeds)
A HDR
A Cryosurgery (Freezing prostate)
A Surgery (Radical Prostatectomy)
A Open Surgery
A Conventional Laparoscopic Surgery

A daVinciE Pr ost at ect-Assisted ( Robot
Laparoscopic Surgery)

©2007 RUSH University Medical Center
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Radiation Oncology
Options@ Rush
Dr. Arnold Herskovic

Tomotherapy,
Trilogy,IGRT, IMRT

Brachytherapy: seeds,
tubes

+potential hormonal

A\ RUSH UNIVERSITY ablatlon

\IJ MEDICAL CENTER

'S HOW MEDICINE post surgical

SHOULD BE

adjuvant/salvage

©2007 RUSH University Medical Center
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VENEReEY A | ittle Enero 1g Effects

A 1gy = ljoule/Kg.
A Some Equivalences:

I 4 Gy Given As TBI To A 70 Kg Person

=Biologic Effect = 50% Chance Of Death From BM Failure In A
Medically Unsupported Context

=67 Calories
| 67 Calories Is Enough Energy To Raise The Temperature Of
This Person By 0.002 Degrees Centigrade, Or

About The Same Amount Of Energy Is Absorbed From
Sipping 3ml Of Coffee @ 60 Degrees C

A Why So Much Effect From So Little Energy?

©2007 RUSH University Medical Center _
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vevene=Na sy N ECHANISIM

A Direct

I 2° electron interacts
with DNA

A Indirect

I 2° electron interact
with H20 to produce
a hydroxyl radical

I Hydroxyl radical
damages DNA

©2007 RUSH University Medical Center
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