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Prostate cancer 2017/

Incidence Mortality
Prostate 161,360 19% Lung & bronchus 84,590 27%
Lung & bronchus 116,990 14% Colon & rectum 27,150 9%
Colon & rectum 71,420 9% Prostate 26,730 8%
Urinary bladder 60,490 7% Pancreas 22,300 7%
Melanoma of the skin 52,170 6% Liver & intrahepatic bile duct 19,610 6%
Kidney & renal pelvis 40,610 5% Leukemia 14,300 4%
Non-Hodgkin lymphoma 40,080 5% Esophagus 12,720 4%
Leukemia 36,290 4% Urinary bladder 12,240 4%
Oral cavity & pharynx 35,720 4% Non-Hodgkin lymphoma 11,450 4%
Liver & intrahepatic bile duct 29,200 3% Brain & other nervous system 9,620 3%

All Sites 836,150 100% All Sites 318,420 100%

Siegel et al. CA Cancer Clin 2017; 67:7
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Prostate cancer is still a global killer

Male Male
Lung, bronchus, & trachea Lung, bronchus, & trachea
1,241,600 1,098,700
Prostate Liver
1,111,700 521,000
Colon & rectum Stomach
746,300 469,000
Stomach Colon & rectum
631,300 373,600
Liver Prostate .
554,400 307,500
Urinary bladder E;og;:;hagus Slnce 2008’ up
330,400 ,200
Esophagus Pancreas from 258,000
323,000 173,800
Non-Hodgkin lymphoma Leukemia
217,600 151,300
Kid Urinary bladde
215,900 123,100 Now passed
Lze(l)Jkemia Non-Hoc:%;iéiné)/()mphoma
0,700 4
All sites* All sites* esophageal
7,427,100 4,653,400
Incidence Mortality

Torre et al. CA Cancer J Clin 65:87, 2015
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Disease burden varies greatly by

Incidence Mortality

Australia/New Zealand
Northern America
Western Europe

Northern Europe

I Caribbean

Micronesia/Polynesia

Southern Africa

I South America

Southern Europe

Central and Eastern Europe

I Central America
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Middle Africa
Western Africa
Eastern Africa
Melanesia
South-Eastern Asia
Northern Africa
Eastern Asia

South-Central Asia
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Torre et al. CA Cancer J Clin 65:87, 2015; https://www.moh.gov.sg/
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Major variation even within regions

North America: 113.7 / 100K (15.3% lifetime)
Regional / ethnic variation: 30.9 (Korean in LA) to 216.0 (African-American
In Detroit)

Latin America: 36.4 (Argentina) to 153 (Martinique)

Europe: 17.1 (Bulgaria) to 117.3 (Tyrol, Austria)

Asia: 1.4 (Jiashan, China) to 50.2 (Israel)
Asians in U.S.: 58.0
Oceania: 61.7 (Northern Ter) to 104.4 (NZ)

Africa: 7.5 (Algeria) to 38.1 (Zimbabwe)

Curado et al. Cancer Incidence in Five Continents, Vol IX. Lyon: IARC, 2007. http://www-dep.iarc.fr UCSF
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Trends over time in the U.S.

Incidence Mortality
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Siegel et al. CA Cancer Clin 2017; 67:7
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So how did this happen?

)
U.S. Preventive Services
TASK FORCE

- -
Allna's o.' Intemal Me(llclne www. USPreventiveServicesTaskForce.org

SCREENING FOR PROSTATE CANCER

CLINICAL SUMMARY OF U.5. PREVENTIVE SERVICES TASK FORCE RECOMMENDATION

Population Adult Males
Recommendation Do not use prostate-specific antigen (PSA)-based screening for prostate cancer.
Grade: D

Do not use prostate-specific antigen (PSA)-based screening for prostate cancer.

Moyer et al. Ann Intern Med 157:120, 2012.
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This is (mostly) our fault.



“Prostate cancer” is highly heterogeneous

Screening

Metastatic spread

Regional spread

Localized to
argan

Microscopic

Cancer Progression

Time
| = Cancer detected

Esserman et al. JAMA 2009; 302:1685
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Here’s what we know:

* ERSPC: 21-29% relative reduction in prostate cancer
mortality (Schroder et al. Lancet 2014)

* Goteborg: 42% relative reduction in prostate cancer
mortality (Arnsrud Godtman R et al Eur Urol 2014)

* PLCO: Non-informative with respect to the question of
screening vs. no screening (Pinsky et al, Cancer 2017)
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ERSPC: update

0:010

0-008

0-006—

0-004

Nelson-Aalen cumulative hazard

0-002

— Intervention group
—— Control group

T T
5 7

Time since randomisation (years)

T
9

11

13

Rate ratio 0.73-0.79 for prostate cancer mortality, NND 27

Schrdder et al. Lancet 2014; 384:2027
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PSA testing in the PLCO “control” arm

1.00+ . : -
Duration of assigned screening

i in intervention group 0.02 . .
2 0.90 507 Q04 oo 008 Time since most
% o 0.80- . 008 004 o om 003 oo 903 DO Gog  recent PSAftest
a oo 0.05 0.07 0.06 0.05 0.06 K ¥
= 0.04 : 005 008 0.17 M Do not know
e 4 0.704 0.06 0.09 0.13 0.15
2r 5 005 016 049 Had 0.16 0.20 >3 yr ago

-0 : : 5 0.16
P g 0.60 884 006 017 018 . 2-3 yr ago

PLCO was not a trial of screening vs. no screening

AP L — 0.56 0.56 0. 0B 0.56
0.48 0.48
§-W 0.20-0.40 039
Meta-analysis including PLCO is invalid!
Calculated Study Year of Survey Total
Unknown iftested (no.) 14 38 35 46 41 33 24 17 19 15 13 16 7 318
Not tested (no.) 68 144 96 8 71 60 54 47 40 35 25 24 9 761
Tested (no.) 116 292 309 346 370 354 235 217 212 242 189 1838 90 3160
Proportion tested
Main analysis 0.63 0.67 0.76 0.80 0.84 0.86 0.81 0.82 0.84 0.87 0.88 0.89 091 0.81

Sensitivity analysis 0.59 0.62 0.70 0.72 0.77 0.79 0.75 0.77 0.78 0.83 0.83 0.82 0.85 0.75

Shoag et al. N Engl J Med 2016; 374:1795
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Reconciling PLCO and ERSPC

Table 2. Results of Traditional and Extended Cox Regression Analyses of Death From Prostate Cancer and Estimated Mortality
Reductions in the ERSPC and PLCO Intervention Groups Relative to No Screening

Covariate Cox Regression Analysis Estimated Mortality Reduction Relative to No Screening
Hazard Ratio P Value ERSPC Intervention Group PLCO Intervention Group
(95% CI)
MLT, y Reduction MLT, y Reduction
(95% Cl), % (95% ClI), %
Traditional analysis
PLCO setting* 0.53(0.45-0.62) <0.001 - - - -
Participant age at randomizationt 1.13(1.11-1.14) <0.001 - - - -
Randomization to intervention group 0.84 (0.73-0.96) 0.0099 NA 16 (4-27) NA 16 (4-27)
Extended analyses
Empirical
PLCO setting* 0.57 (0.48-0.67) <0.001 - - - -
Participant age at randomizationt 1.13(1.11-1.14) <0.001 - - - -
MLTH 0.92(0.87-0.97) 0.0027 3.96 29(11-43) 4.02 29 (11-44)
FHCRC
PLCO setting* 0.58 (0.49-0.69) <0.001 - - - -
Participant age at randomizationt 1.13(1.11-1.14) <0.001 - - - -
MLT+ 0.93(0.88-0.97) 0.0029 4.00 27 (10-40) 4.10 27 (10-41)
MISCAN
PLCO setting* 0.63(0.51-0.77) <0.001 - - - -
Participant age at randomizationt 1.13(1.11-1.14) <0.001 - - - -
MLTH 0.92(0.87-0.97) 0.0032 3.49 25 (9-38) 4.62 32(12-47)
UMICH
PLCO setting* 0.57 (0.48-0.68) <0.001 - - - -
Participant age at randomizationt 1.13(1.11-1.14) <0.001 - - - -
MLT+ 0.91(0.85-0.97) 0.0029 3.83 31(12-45) 4.01 32(12-47)

Tsodikov et al, Ann Intern Med 2017
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The Goteborg randomized trial

0-010

0-008 -

0-006

0-004 —

0-002

Nelson-Aalen cumulative hazard estimates

Screening group

--- Control group

RR 0.56 (0.39-0.82, p=0.002)
NNS: 293, NNT: 12

Number at risk
Screening group 9952
Controlgroup 9952

I
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time from randomisation (years)

9333 8585 7746
9345 8580 7755

Hugosson J. Lancet Oncol 2010; 11:725
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Benefits of screening: bottom line 2017

Screening ql1-4 years starting age 55-70 results in a at
least 30% relative reduction in prostate cancer mortality

(But this approach is suboptimal)

Absolute mortality reduction depends on followup

Department of Urology



Taking the long view on screening

Short-Term Long-Term

Lives

Ove A guideline based on
outcomes at 8 or 10 years is

o COmMpletely meaningless!
>ave (13 is only marginally better)

Gulati et al. J Clin Epidemiol 64:1412, 2011
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Assessing harms: details matter!

“Adequate evidence shows that up to 5in 1000 men will
die within 1 month of prostate cancer surgery and
between 10 and 70 men will have serious complications
but survive. Radiotherapy and surgery result in long-
term adverse effects, including urinary incontinence and
erectile dysfunction in at least 200 to 300 of 1000 men
treated with these therapies. Radiotherapy is also
associated with bowel dysfunction”

Moyer et al. Ann Intern Med 157:120, 2012
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The real problems?

Over- and under-screening,
Over- and under-treatment



What do PCPs in the U.S. do?
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Drazer et al. J Clin Oncol 2011; 29:1736
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The Impact of the USPSTF in 2012

Table. Adjusted Screening Rate and Rate Ratios of PSA Testing in the Past Year for Screening Reasons
Among Men 50 Years and Older®

National Health Interview Survey Year

2005 2008 2010 2013
No. of men
250y 4580 3476 4157 6172
50-74y 3854 2900 3540 5221
275y 726 576 617 951
!\Io. of men with PSA test
in past year
250y 1633 1345 1457 1771
50-74y 1332 1079 1220 1464
275y 301 266 237 307
Adjusted screening rate
(99% CI)®
250y 36.9 (34.5-39.1) 40.6 (37.9-43.3) 37.8 (35.3-40.2) 30.8 (29.0-32.7)
50-74y 35.8 (33.4-38.3) 39.1 (36.2-42.0) 36.8 (34.3-39.4) 29.9 (28.0-32.0)
275y 42.6 (37.6-47.9) 50.1 (43.7-56.4) 43.1(37.1-49.2) 36.3 (31.1-41.9)
Adjusted SRR (99% CI)“
250 y 1.10 (1.01-1.21) 0.93 (0.84-1.02)
50-74y 1.09 (0.99-1.21) 0.94 (0.85-1.05) 0.81 (0.74-0.89)
275y 1.18 (0.99-1.40) 0.86 (0.71-1.04) 0.84 (0.68-1.05)

Jemal et al. JAMA 2015; 314:2054
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The Impact of the USPSTF in 2012

4000 —
=
= Level Change, Intermediate: —437 Monthly Trend Change, Intermediate: —-59
(@] . p <0.01 p <0.01
.
(&) = .
) 3000 — . ° = .
-(T) : - . e s = W esraszzzEizTTIIIiiloioroEemllllliiciemananannann
o . - . - . - 3 Level Change, High: —300 Monthly Trend Change, High:- —34
c ' = . ° . . © ° = 0.02 . . b <0.01
o)) . . - :
.8
(]
o —
02000
Q
: .
[4+] Level Change, Low: —-505 Monthly Trend Change, Low: -57
O p <0.01 p <0.01
[¢b)
<
-+ 1000 —
wn
o
p =
o . . . ~ . ~ . . - s
= — O 0 L L L = T v = = ¥ — . = .
Level Change, Non—Localized: —-14 Monthly Trend Change, Non-Localized: 1
p =0.56 p =0.80
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
o o o o o o o o o o o o — — — — — ~— — — — — ~— — [aY] o o o o o o o™ o o o o
5 &5 &5 5 © & § © © 5 & 5 & &5 &5 - & &5 - © - 5 © © &5 &5 &5 - © &5 - © ©o &5 o o
FTITYFLITIEFTLEYTTTTYTEYERYIETTREYESYSSYSESEEYSEYSRRERYYEY YOS
c_n-aa§c—'masgoc.nEE_@»c—'mn.«agc:c.aaag»c_'mn.sgu
5 g = 2 3 3 2 80 24838 =22 2 3 3 2 80 283822233 32 & o 2 A4
Time
Risk — Low Intermediate — High — Non-Localized

Barocas et al. J Urol 194:1587, 2015

Department of Urology



Rise in metastatic disease will follow

Projected prostate cancer incidence
if PSA screening is phased out in 2012
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Gulati et al. Cancer 2014: 120:3519
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Can we do it all better?



Guidelines 2017
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“Simple schema” for SDM

Key take-home messages

The goal of screening is to find aggressive prostate cancer early and cure
it before it spreads beyond the prostate.

Most cancer cases found by screening do not need to be treated and can
be safely managed by a program of careful monitoring known as
“active surveillance.”

If you choose to be screened, there is a good chance that you will be
diagnosed with low-risk cancer and you may face pressure from your
physicians or family to treat it.

Discrete decision
If you are concerned that you would be uncomfortable knowing that you
have cancer and not treating it, screening may not be for you.
If you are confident that you would only accept treatment for aggressive
cancer and would not be unduly worried about living with a diagnosis
of low-risk disease, you are probably a good candidate for screening.

Vickers et al. Ann Intern Med 2014; 161:441
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The value of establishing an early baseline

Age 45-49 at baseline screen

Highest 10th >1.60 0.74 (0.31t0 1.57) 2.42 (1.48103.75) 5.14 (3.63 t0 7.04) h
* |f PSA eat
o Highest quarter >1.10 0.31(0.13100.66) 1.18 (0.75t0 1.77) 2.67 (1.97 to 3.54)
<O . 3 /| Second quarter 0.68-1.10 <0.01 (<0.01 to 0.07) 0.24 (0.09 t0 0.56) 0.72 (0.40 to 1.21)
Third quarter 0.44-0.68 0 (NA) 0.09 (0.02 0 0.34) 0.54 (0.28 to 0.96)
% :
° 90 O ( Lowest quarter <0.44 0.08 (0.01100.30) 0.24(0.09100.54) 0.52 (0.26100.96) | PS A
Below median <0.68 0.04 (0.01100.16) 0.17 (0.08 t0 0.34) 0.55 (0.35 to 0.83)
>2 O ( <66th centile <0.90 0.03(0.01100.12) 0.14 (0.07 10 0.28) 0.51 (0.34 to 0.74)
<73rd centile <1.00 0.03 (0.01t00.11) 0.17 (0.09 t0 0.30) 0.56 (0.39 to 0.79)
Age 45-49
8

— Highest 10th

2 === Highest quarter
-=== Second quarter
=== Third quarter

Lowest quarter

Probability of metastasis (%)

Vickers et al. BMJ 341:¢c4521, 2010: Vickers et al BMJ 346:f2023, 2013
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The value of establishing an early baseline

Preston et al. J Clin Oncol 2016; 34:2705

Table 4. Cumulative Incidence (%) and 95% Cl of Prostate Cancer Death or Development of Distant Metastases, Stratified by Categories of Imputed PSA Levels and
Age at Blood Draw
Cumulative Risk of Lethal Prostate Cancer Within
Stratification PSA Concentration (ng/mL) 15 Years 20 Years 25 Years 30 Years
Age 40 to 44 years at blood draw
Screening cut point >4 0 (NE) 2.3 (0.2 to 10.4) 3.5 (0.3 to 14.5) 9.4 (< 0.01 to 59.2)
Top 10th percentile =1.70 0 (NE) 0.6 (0.1 to 2.6) 1.24 (0.3 to 3.5) 34(1.1t08.0)
Quartile 4 =1.156 0 (NE) 0.2 (0.03 to 0.1) 0.5(0.1t01.3) 14 (04 1t03.7)
Quartile 3 0.72-1.14 0 (NE) 0 (NE) 0.1 (0.01 to 0.7) 0.1 (0.01 to 0.7)
Above median =0.72 0 (NE) 0.1 (0.01 to 0.5) 0.2 (0.07 t0 0.7) 0.6 (0.2to 1.4)
Below median <0.72 0 (NE) 0.03 (NE) 0.09 (0.01 to 0.5) 0.2 (0.02 to 0.9)
Quartile 2 0.53-0.71 0 (NE) 0 (NE) 0 (NE) 0 (NE)
Quartile 1 < 0.53 0 (NE) 0.06 (NE) 0.18 (0.02 to 0.9) 0.4 (0.05 to 1.7)
Age 45 to 49 years at blood draw
Screening cut point >4 4.6 (0.9 t0 13.8) 8.5 (2.5 t0 19.1) 9.6 (2.8 to 21.4) 15.7 (0.2 to 56.8)
Top 10th percentile =1.70 0.9 (0.2 t0 2.9) 25(0.9to 5.4) 3.3 (1.4 10 6.6) 4.5 (1.6 to 9.6)
Quartile 4 =123 0.7 (0.2 to 1.6) 1.3 (0.6 to 2.6) 1.7 (0.8 t0 3.1) 23(091t04.7)
Quartile 3 0.72-1.22 0.06 (NE) 0.3(0.03to 1.1) 0.3 (0.04 t0 1.2) 0.4 (0.04 to 1.8)
Above median =072 0.4 (0.1 t0 0.8) 0.8 (0.4 to 1.4) 09 (0510 1.7) 1.2 (0.6 to 2.1)
Below median < 0.72 0.07 (NE) 0.3 (0.1 t0 1.0) 05(021t01.2) 0.5(0.2t0 1.3)
Quartile 2 0.53-0.71 0 (NE) 0 (NE) 0 (NE) 0 (NE)
Quartile 1 < 0.53 0.15 (NE) 0.6 (0.2 t0 1.8) 09(0.31t022) 0.1 (0.3t0 2.5)
Age 50 to 54 years at blood draw
Screening cut point >4 11.4 (3.3 t0 25.2) 13.4 (4.6 to 26.9) 18.6 (7.6 to 33.4) 18.6 (7.6 to 33.4)
Top 10th percentile =2.10 2.4 (0.9 t0 5.0) 3.7 (1.8t06.9) 5.1 (2.6 to 8.6) 8.4 (3.4 t0 16.2)
Quartile 4 = 1.43 1.2 (0510 2.4) 1.7 (0.9 to 3.1) 22(1.2t03.7) 3.4 (1.7 10 6.0)
Quartile 3 0.89-1.42 0.2 (0.02 to 1.0) 0.2 (0.02 to 1.0) 0.2 (0.02 to 1.0) 0.2 (0.02 to 1.0)
Above median = 0.89 0.7 (0.3t0 1.3) 0.9 (0.5 to 1.6) 1.2(0.7t01.9) 1.6 (0.9t0 2.7)
Below median < 0.89 0.3 (0.06 to 0.8) 0.3 (0.08 to 0.9) 0.8 (0.4 to 1.4) 1.6 (0.8 to 3.1)
Quartile 2 0.59-0.88 0 (NE) 0 (NE) 0 (NE) 0 (NE)
Quartile 1 < 0.59 0.5 (0.1 to 1.6) 0.6 (0.2 t0 1.8) 1.6 (0.8 to 3.0) 23(1.61086.9)
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PSA should not be interpreted in a vacuum

Risk of Biopsy-Detectable Prostate Cancer

Enter Your Information

* Race f [
l = Individualized Risk A it of Prostate Cancer
* Age PCPTRC 2.0
. Res ]
*PSALevel 2 ng/mi Based on the provided risk factors a prostate biopsy
performed would have a:
* Family History of Prostate Cancer Bl ( i ..........
* Digital Rectal Examination 2| [ = l:rc::'a"ca of high-grade prostate
* Prior Prostate Biopsy 2/ [ [
* |s the patient taking finasteride? [ [
18% chance of low-grade cancer,
Calculate Cancer Risk

(‘Figures ) ( Disclaimer ) 70% chance that the biopsy is negative

for cancer.

biopsy will have an infection that may

/ About 2 to 4% of men undergoing
require hospitalization.

Please consult your physician concerning these results.
Click here to watch a video overview of these results.

http://tinyurl.com/caprisk
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Consider secondary (reflex?) testing

Urine
e PCA3
* SelectMDx (HOXC6, DLX1)

Blood
* phi (PSA, fPSA, -2proPSA)
o 4K (PSA, fPSA, iPSA, HK2)
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Risk stratify before treatment

Goal: inform physician-patient decisions about

optimal initial treatment approach and timing

v

Active survelllance
Early local therapy
Multimodal therapy
Systemic therapy
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Risk stratification works!

The UCSF-CAPRA score

Variable Level Points | Variable Level Points

PSA 2.0-6 0 T-stage T1/T2 0
6.1-10 1 T3a 1
10.1-20 2
20.1-30 3 % pos bx <34% 0
>30 4 >34%

Gleason 1-3/1-3 0]
1-3/4-5 1 Age <50 0
4-5/1-5 3 >50 1

Sum of points from each variable for 0-10 score
Validated in 14 studies on 4 continents, N>20,000
http://urology.ucsf.edu/capra.html

Cooperberg et al. J Urol 173:1938, 2005
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We can tell the rabbits from the turtles

1.00
1

0.75
1

0.50
1

C-index =0.79

Proportion event-free

0.25
1

CAPRAO

CAPRA1

CAPRA 2

CAPRA 3

CAPRA 4 CAPRA 5

0.00
1

Years
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Don’t treat most low-risk disease

Prostate cancer Mortality
D’Amico Low Risk-Local Pathology

w— Ohservation
— RP

0.8 4

.+] HR= 1.48: (0.42 to 5.42): p = 0.54
ARR = -1.4 (-6.2 to 3.2)

Failure Probability

0.4 4

Wilt T et al. NEJM 2012; 367:203 UCsk
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Surveillance is gaining in the real world #~!
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Do treat most high-risk disease

Prostate cancer Mortality
D’Amico High Risk-Local Pathology

1.0 4
= Observation

— R

**1 HR=0.40 (0.16 to 1.00); p=0.04

3 —
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Wilt T et al. NEJM 2012; 367:203
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Care should be regionalized
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Track practices and outcomes systematically

AQUA

AUA Quality Registry

> The British Association
of Urological Surgeons
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Optimal screening (one opinion)

» Offer screening to most men in good health with baseline around age 45-50
(earlier for strong FHx or other risk factors)

* Purpose of screening is early identification of potentially lethal disease
* If baseline is low (<0.7-1) defer next check for at least 5 years
* PSA is not a binary test. Forget about 4.0 ng/ml as a threshold!

* Consider secondary testing, and refer early for more complex decision
making

* Don’t treat most low-risk disease; treat aggressive disease aggressively
(often with multimodal approach)—in high-quality centers
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Thank you!



