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Goal

 Toimprove the quality of patient care,
improve clinical efficiency, and reduce
healthcare-related costs by reviewing the

diagnostic workup for men with concern of
prostate cancer.




Objectives
. Prostate Anatomy & Function
. Prostate Cancer Epidemiology
. PSA Screening History & Evidence
. Risks & Downsides of Screening
. Screening Guidelines
. Biomarkers
. MRl in Risk Stratification

. (A potential) Screening Algorithm




Thank you for coming!

PSA < 2.5 ng/mL Resume screening at 50 q1,

gq2-4 years
Age 45 - 49*
Level B .
~ Confirmatory PSA, fPSA
) PSA22.5 ng/mlL S 4K/PHI/IsoPSA, MR
(®)] ©
= =
~ O
© o Confirmatory PSA, fPSA
= PSA > 3.5 ng/mL —O '
S % Age 50 - 69 E 4K/PHI/IsoPSA, MRI
wa — Level A -
© O o Continue PSA screening q1,
American Urological Assodiation/ = % FEA S 8.8 Mgyl _é_ gq2-4 years
Society of Urologic Oncology Early oS A &)
Detection of Prostate Cancer o &
Guideline (2023) o —3 PSA > 6.5 ng/mL _ 2| Confirmatory PSA, fPSA
n i o
mh}gm Life expectancy > 10 years & 4K/PHI/IsoPSA, MRI
b o J.i. Age >70 1] PSA < 6.5 ng/mL 83_ Continue PSA screening q1,
E 3 Level A fLife expectancy > 10 years q2-4 years
| TLifeexpectancy < 10 years

(age 277) ——  Discontinue screening

ACS, USPSTF, AUA, SUO

NEVADA CANCER

Adapted from the AUA/SUQ Early Detection of Prostate Cancer Screening Guideline COALITION
Life expectancy est. may be determined using the Social Security Administration Life Tables, or other online calculators



https://www.auajournals.org/doi/10.1097/JU.0000000000003491
https://www.ssa.gov/oact/STATS/table4c6.html
https://riskcalc.org/PCPTRC/

What is the prostate?

Bladder Rectum

Seminal Vesicle

Prostate
Urethra

Penis
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Lifetime Risk of Prostate Cancer

« 1in 8 men will be diagnosed with PCa in their
lifetime
« The incidence of prostate cancer is nearly

70% higher in black men than in white men
o BRCA2, ATM, POLE, PREX2, FAT1, POLQ, LRP1B
o Survival disparities are related to social

determinants and lack of access

Gheybi Nature 2025
American Cancer Society. Cancer Facts & Figures 2026. Atlanta: American Cancer Society; 2026.




Mortality Trends in Cancer

Figure 1. Trends in Age-adjusted Cancer Death Rates by Site, Males, US, 1930-2023
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American Cancer Society. Cancer Facts & Figures 2026. Atlanta: American Cancer Society; 2026.




Risk of Prostate Cancer Death

5-Year Relative Survival

100.0% 100.0%

Localized Regional Distant Unknown

Stage
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Figure 3. Leading Sites of New Cancer Cases and Deaths - 2026 Estimates

| & Prostate 333,830  31%

Lung & bronchus 110,910 10%

L Colon & rectum 84,160 8%

C 3 Melanoma of the skin 65,400 6%

~ E Urinary bladder 64,730 6%

= Kidney & renal pelvis 50,770 5%

‘ E Non-Hodgkin lymphoma 43,770 4%

g Oral cavity & pharynx 43,070 4%

= Leukemia 39,070 4%

1 - Pancreas 35,190 3%

; All sites 1,094,070
i A
Table 2. Estimated Numb:
Male

Lung & bronchus 63,040 19% Urinary  Uterine  Uterine
All sites Prostate 36,320 11% bladder  cervix  corpus
18,110 . Colon & rectum 30,110 9% 790 160 520

-Fa Pancreas 27,230 8%

2 Liver & intrahepatic bile duct 19,650 6%

o Leukemia 13,900 4%

o Esophagus 12,940 4%

E Urinary bladder 12,640 4%

b Non-Hodgkin lymphoma 11,710 4%

Kidney & renal pelvis 10,200 3%

All sites 327,290

"-*‘-ates are rounded to the nearest 10 and exclude basal cell and squamous cell skin cancers and in situ carcinoma except urinary bladder. Rank is based on modeled
O ctions and may differ from observed data.

nevada
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Decreasing Mortality

* PSA screening widely implemented in 1991-92
— USPSTF recommendations have shifted 3x
e 1990’s - for screening
* 2012 - against screening
— Screening { 23.4%"
— Biopsies { 64.3%"
— Prostate cancer detection {, 53.5%"
— Metastases I 36.9%" (NND 25)
e 2018-2026 - individualized

 Improved diagnostic options
* |Improved treatment options

™ -
$s5 NEVADA CANCER

el COALITION
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*Presti Jr J Gen Intern Med 2019



Prostate Specific Antigen (PSA)

. Initially used to detect recurrence after
prostate cancer treatment

. Can be elevated in BPH, prostatitis, UTI,
sexual activity and ejaculation, exercise
(cycling), urinary retention

. Total PSA (tPSA) %-life is 2-3 days

. Free PSA (fPSA) %-life is 90-120 minutes

Mejak PLoS One 2013


https://pmc.ncbi.nlm.nih.gov/articles/PMC3572135/

OURNAL of MEDICINE

FRSPC [E—

Screening and Prostate-Cancer Mortality
in a Randomized European Study

Table 2. Death from Prostate Cancer, According to the Age at Randomization.®

Age at Randnmlzahurl Screening Group Control Group Rate Ratio [35% Cl)f

Person-Yr (Death Person-Yr (Death
Mao. of Rate per 1000 . of Rate per 1000 9 years of follow up
Deaths Person-1T) eaths Person-Yr)
PSA ~1x/4 yr :
o | All subjects 261 737,397 (0.35) 878,547 (0.41) 0.85 (0.73-1.00)
1° death from PCa | Age group screening reduced
50-54 yr 55,241 (0.11) 4 53,734 (0.07) 1.47 (0.41-5.19) the rate of death
PCa 8.2% vs 4.8% 55-59 yr : 316,389 (0.19) 402,062 (0.25) 0.73 (0.53-1.00) from prostate cancer
0,
B60-64 yr 191,542 (0.40) 271,113 (0.43) 0.94 (0.69-1.27) by 20%
656 yr 7 135,470 (0.58) 162.410 (0.79) 0.74 (0.56-0.99)
NNS 1410 R -
7074 yr 38,755 (1.06) 39,228 (D.84) 1.26 (0.80-1.93) T risk of
NND 48

* The result of the chi-square test for heterogeneity among subjects in the core age group (55 to 69 years) was 244 [P=0.49). ove rdlagnOSIS

i Rate ratios were calculated with the use of Poisson regression and compare the rate of death fram prostate cancer in
thie screening group with the rate in the control group.

NEVADA CANCER
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Schréder NEJM 2009




A Detailed Evaluation of the Effect of Prostate-specific
Antigen-based Screening on Morbidity and Mortality of Prostate
Cancer: 21-year Follow-up Results of the Rotterdam Section of the
European Randomised Study of Screening for Prostate Cancer

Ivo I. de Vos -, Annick Meertens , Renée Hogenhout, Sebastiaan Remmers, Monique J. Roobol,
on behalf of the ERSPC Rotterdam Study Group

Ergsmus MC Cancer Institute, University Medical Center Rotterdam. Rotterdam, The Metherlands

A Metastatic PCa overall

PSA screening for
men aged 55-69
Control PCSM | 27%

Screening

=)
b3

o

o

w
1

for all men (55-74)
PCSM | 17%

Cumulative hazard
o
o

— Number at risk there was no
orm 7 4a3 _ 14558 ; statistical difference
2 g in PCSM for men >
Years after randomisation

o

Qo

o
A
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Mortality Results from a Randomized
Prostate-Cancer Screening Trial

TABLE 1. Demographics of the Prostate, Lung,
Colorectal, and Owvarian Trial Population
Intervention Arm Control Arm
Characteristic (n = 38,340) (n=38,343)
Age, No. (%)
55-50 y 12,387 (32.3) 12,372 (32.3) et
60-64 y 12,012 (31.3) 12,015 (31.3)
65-69 y 8877 (23.2) 8885 (23.2)
70-7T4y 5064 (13.2) 5071 (13.2)
Family history of prostate 2737 (7.5) 2589 (7.3)
cancer, Mo. (%)
PSA test within past
3y, No. (%) 2
Once 13,252 (38.8) 13,135 (39.5) it @ e & o KLeue @ o8 RueNwcs ey 8w
More than once 3588 (10.5) 3760 (11.3)

NEVADA CANCER
COALITION

oncology W Andriole NEJM 2009, Pinsky Cancer 2017
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Risks of PSA Screening

False positive
. Overdetection (treatment not required)

. Overtreatment (treatment not needed, harm)
. Cancer stigma
. Anxiety/psychological stress

. Cost
- Cancer patients 2.5x 1" in bankruptcy

Ramsey JCO 2016



US Preventive Services Task Force

Figure 2. Clinical Summary: Screening for Prostate Cancer

Population Menaged 55t069y Men 70 y and older

The decision to be screened for prostate cancer should Do not screen for prostate cancer.
Recommendation be an individual one

Grade: SELECTIVE saso AGAINST

Before deciding whether to be screened, men aged 55 to 69 years should have an opportunity to discuss the potential benefits and

harms of screening with their clinician and to incorporate their values and preferences in the decision, Screening offers a small

potential benefit of reducing the chance of death from prostate cancer in some men, However, many men will experience potential

Informed Decision harms of screening, including false-positive results that require additional testing and possible prostate biopsy; overdiagnosis and

2026 U P DATE IN Making overtreatment; and treatment complications, such as incontinence and erectile dysfunction, Harms are greater for men 70 years
and older, In determining whether this service is appropriate in individual cases, patients and clinicians should consider the balance

PROGRESS of benefits and harms on the basis of famity history, race/ethnicity, comorbid medical conditions, patient values about the benefits

and harms of screening and treatment -specific outcomes, and other health needs. Clinicians should not screen men who do not
express a preference for screening and should not routinely screen men 70 years and older

Risk Assessment Older age, African American race, and family history of prostate cancer are the most important risk factors for prostate cancer

Screening for prostate cancer begins with a test that measures the amount of prostate-specific antigen (PSA) protein in the blood
An elevated PSA level may be caused by prostate cancer but can also be caused by other conditions, including an enlarged prostate

Screening Tests (benign prostatic hyperplasia) and inflammation of the prostate (prostatitis). Some men without prostate cancer may therefore
have false-positive results. Men with a positive PSA test result may undergo a transrectal ulitrasound-guided core-needle biopsy
of the prostate to diagnose prostate cancer

The 3 most common treatment options for men with screen-detected, localized prostate cancer are surgical removal of the prostate
Treatments gland (radical prostatectomy), radiation therapy (external-beam radiation therapy, proton beam therapy, or brachytherapy),
and active surveillance

go to https://www.uspreventiveservicestaskforce.org

NEVADA CANCER
COALITION

Oﬂ For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting documents, please

oncology Screening for Prostate Cancer US Preventive Services Task Force Recommendation Statement JAMA 20




American Cancer Society Recommendations

 Shared decision making
* Begin at age 50 if life expectancy > 10 years
* Begin at age 40-45 if at high risk (family history,

. . The best evidence supports the use of serum PSA for the early detection of
ge n et I C m uta t I O n b |a C k prostate cancer. DRE should not be used as a stand-alone test. DRE can be
) considered as a baseline test in addition to serum PSA in all patients, but has its
greatest usefulness in those with elevated PSA. Consider referral for biopsy or

further testing if DRE is suspicious for cancer at any PSA level. Halpern JA, et

([ ] I al. J Urol 2018;199:947-953; Arsov C, et al. Int J Cancer 2022:150:1861-1869;
S C r e e n W It h Matsukawa A, et al. Eur Ural Oncol 2024;7:697-704.

e |f PSA < 2.5ng/mL, retest every 2 years
e |f PSA > 2.5 ng/mL, retest annually

™ L
&2 NEVADA CANCER
%l COALITION
2010 American Cancer Society Recommendations for Prostate Cancer Early Detection feaiet




AUA/SUO
Early Detection of Prostate Cancer Algorithm
FIGURE 1: INITIAL SCREENING FOR PROSTATE CANCER

Screening Discussion:

Shared Decision-making QE“N'TIONS ) .
1. Involvement of patient and clinician Elevated risk groups: Black ancestry, germline
A rari an f raey of Braactiow
2. Sharing of information from patient and clinician m“-:’- ons, i“(t 9 f'::‘y ”15~°;¥ ol bt.€e$-~’<§-»’”3(;R
3. Consensus building through expression of preference cancer, strong family histo y of p(o:,tate cancer
from patient and clinician indicated by risk calculator and SDM.
4, Agreement by both patient and clinician on decision
A9 2 o : : Elevated PSA: Based on laboratory, prostate size,
ion U - or age-based normative values.
Decision to proceed Decision to continue screening
BREbAhesd ABBREVIATIONS
') YoReD AIP: atypical intraductal proliferation; ASAP:
Normal PSAlrisk Screening Interval atypical small acinar proliferation; DRE: digital
Age to Initiate PSA Screening | ¢ Resume screening every 2-4 years rectal exam; HGPIN: high-grade prostatic
* Average prostate cancer risk: (ages 50-69), OR ntraepithelial neoplasia; MRI: magnetic
Initiate PSA at 45-50 years * Personalize screening interval resonance imaging; PSA: prostate specific antigen
* Elevated prostate cancer risk: based on risk, OR
Initiate PSA at 40-45 years * Discontinue screening
~ Recommendation Optional
<,_
PSA Test
PSA velocity should not be sole indica-
tion for biomarker, imaging or biopsy
- Proceed to FIGURE 2:
> Confirmatory PSA —
Elevated PSAJrisk Elevated PSA/risk ELEVATED RISK EVALUATION

+*

NEVADA CANCER
DRE COALITION




Digital Rectal Examination

DRE was performed in primary care

clinics on 3225 symptomatlc

TBL _DRE IS a poor sg:(eenlng tool. It mlsses roughly 7
out of 10 prostate cancers and an abnormal finding

A

ks fﬂonly conflrms cancer about half the time.

), O\ * Speciticity 90.7%
..... T
PPV 42.3%
NPV 84.2%

%
A
= I@N

™ -
$s5 NEVADA CANCER

el COALITION
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What is PSA?

. Serine protease

Found exclusively in the epithelial cells of the
prostate

Important in reproductive physiology
Role in lysing clot in ejaculate




Free PSA

INTERFRETIVE INFORMATION

INTERPRETIVE TABLE: Probability of prostatic carcinoma based on
percent of free PSA in men with total PSA OF 4.00-10.00 ng/mL and

negative digital rectal examination:

Free PSA
(%)
(SR IdXeE] —> <=10
MR iEes —> 11-18

ORI —— 19-25
>=26

Patient Age

50-59 years
(%) (%)
49 58
27 34

18 24
9 12

60-69 years

>=70 years
(%)
65
41
30
16

INTERPRETIVE TABLE: Sensitivity and specificity for prostate
carcinoma, men of all age groups, no pricr stratification by

total PSA:

Free PSA cutoff
(Less than %)

23
25
27

(Ref: Catalona WJ et al.
Urology; 47:518-524.

0

oncology Y
nevada

Sensitivity
(%)
86
93
96

JAMA ; 277: 1452-1455.

Specificity

(%)
30
20
14

Chen YT et al.
Thiel RP et al. Ureclogy,; 48:45-50.)

NEVADA CANCER
COALITION



PCPT Risk Calculator

Risk of prostate cancer if biopsy were to be performed

Based on the peoviced rsk Fcions 3 rostale bopsy permonmed would have a

.!L'> chance of high-Qrace prostale cancer

PEA [ngimi] 0o chuance of kow-grace cancer

Characteristics

Family History of Prostate Cancer .55.1 chance thai ihe blopsy i negative for cancer

Aboit 2 10 4% of men undesgoing biopsy will harve an infection Mhal may require
hospitalization

Digital rectal sxamination /

Please consaull your phySician conceming Mese pesults

B Percent free PEA Svalabie?

Parcant ires PSA

 you ane Caucasian, choll here 1or 3 new updale 10 T PCPTRC that inCorporates detaled famiy history inko a risk of prostate cancer calculation

CAT 7 " L PR I " - "
PCA Bvaltabier YOU ae Caucasian, chci hese for a reseanch calculaton that aliows The INCOporalion of up 10 Ive Single-nuCieotioe polmonphises (SHF)

T ERG availaiie?

ate,
 arey
** MNEVADA CANCER

COALITION
oncology W PCPT Prostate Cancer Risk Calculator -t



https://riskcalc.org/PCPTRC/

Risk Stratification

Prostate biomarkers

_ 4K, ~S395

_ Prostate Health Index, ~S170
_ IsoPSA, ~$450




4K Score

Integrates results of total PSA, free PSA, intact PSA,
Human Kallikrein 2 (hK2), age, prior biopsy status,
and DRE (if available) to predict biopsy Gleason > 7

. AUC=0.80
* Affected by DRE for 96 hours, 5a-reductase
medications, BPH procedure for 6 months




4K Score

* Cut-point of 5.0, the
detection of Gleason
> 7.

» Sensitivity of 96.9%
and Negative
Predictive Value of
95.9% with DRE

45-54 years old: total PSA =z 2 ng/mL

55-75 years old: total PSA = 3 ng/mL

Sensitivity

IPSA

——  4Kscore (DRE Input) « Sensitivity 97.6%
4Kscore (DRE Unavailable)
and NPV of 96.4%
0.4 0.6 k. . W/O DRE

Suspicious nodule on DRE, 1-Specificity
regardless of whether PSA is elevated

0

oncok n-n," https://www.4kscore.com/

" MEVADA CANCER
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https://www.4kscore.com/

Prostate Health Index

Table 1. Probability of Prostate Cancer Based on phi Results Between 4 and 10 ng/mL’

phi Range* Probability of Cancer 95% Confidence Interval
5.2%-15.4%

270-35.9 8% 1.3%-22.2%

36.0-54.9 26.8%-39.9%

39.8%-61.0%

. COALITION

Oﬂ * MEVADA CANCER

oncology W

www.beckmancoulter.com
reevada



https://www.beckmancoulter.com/products/immunoassay/phi

ISOPSA

Blood based, partitions isoforms of PSA
linked to cancer
\YELY, reduce unnecessary blop5|es by 43%

& L]
:‘:' s MNEVADA CANCER

sl COALITION
[t

Stovksy J Urol 2019, Klein Uro Oncol 2022
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The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 MAY 10, 2018 VOL. 378 NoO. 19

Men with suspicion of prostate cancer
MRI-Targeted or Standard Biopsy for Prostate-Cancer Diagnosis

RESULTS
A total of 500 men underwent randomization. In the MRI-targeted biopsy group,
71 of 252 men (28%) had MRI] results that were not suggestive of prostate cancer,
so they did not undergo biopsy. Clinically significant cancer was detected in 95 men
(38%) in the MRI-targeted biopsy group, as compared with 64 of 248 (26%) in the
standard-biopsy group (adjusted difference, 12 percentage points; 95% confidence
interval [CI], 4 to 20; P=0.005). MRI, with or without targeted biopsy, was nonin-
ferior to standard biopsy, and the 95% confidence interval indicated the superior-
ity of this strategy over standard biopsy. Fewer men in the MRI-targeted biopsy
group than in the standard-biopsy group received a diagnosis of clinically insignifi-
cant cancer (adjusted difference, —13 percentage points; 95% CI, —19 to —7; P<0.001).

PRECISION Trial, Kasivisvanathan NEJM 2018

MRI improved the
detection of clinically
significant prostate
cancer by 12%

ate,
 aney

<21 NEVADA CANCER
.". = COALITION




IsoPSA + MRI

IsoPSA Low (<6) vs High PI-RADS SCORE Prostate Cancer Risk
Low 1-2 4.2%
AS
Low 3 4.6%
Low >4 22%
High 1-2 8.2%
2][0]255) ¢
High 3 16%
High >4 48%

*" NEVADA CANCER

COALITION

Benedir Urology 2023



(Possible) Screening Algorithm

PSA < 2.5 ng/mL Resume screening at 50 q1,

gq2-4 years
Age 45 - 49*
Level B :
~ Confirmatory PSA, fPSA
i PSA22.5 ng/mlL S 4K/PHI/ISOPSA, MR
(®)] ©
= =
N O
T 5 & Confirmatory PSA, fPSA
=d PSA 23.5 ng/mL = 4K/PHI/IsoPSA, MRI
S5 Age SOI— 69 2
wa — Level A .
8 S PSA < 3.5 ng/mL gl Continue PSA screening g1,
American Urological Assodiation/ = % > Ng - o g2-4 years
Society of Urologic Oncology Early oS A &)
Detection of Prostate Cancer o i
Guideline (2023) @ — PSA > 6.5 ng/mL _ 2| Confirmatory PSA, fPSA
n i o
EI!E*"EI Life expectancy > 10 years & 4K/PHI/IsoPSA, MRI
b o J.]. Age>70 | PSA < 6.5 ng/mL 83_ Continue PSA screening q1,
E 3 Level A fLife expectancy > 10 years q2-4 years
fLife expectancy < 10 years

(age > 77) ] Discontinue screening

ACS, USPSTF, AUA, SUO

NEVADA CANCER

Adapted from the AUA/SUQ Early Detection of Prostate Cancer Screening Guideline ., COALITION
Life expectancy est. may be determined using the_Social Security Administration Life Tables, or other online calculators



https://www.auajournals.org/doi/10.1097/JU.0000000000003491
https://www.ssa.gov/oact/STATS/table4c6.html
https://riskcalc.org/PCPTRC/

Confirmation PSA
Elevated, fPSA

ISoPSA, 4K, PHI

MRI Continue screening

MR-US Fusion Biopsy TP/TRUS Biopsy

Something Must Be Done

ACTIVE
SURVEILLANCE

PSA < 10-15 ng/mL
PSA & <0.15 ng/mL
PSA g6-12mo
< 2-3 involved cores

Re-biopsy 12-18mo

. e
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