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Learning Objectives

At the completion of the activity, learners can:

1.  Summarize updated prostate cancer screening guidelines. 

2.  Identify the three (3) main risk factors for prostate cancer. 

3.  Describe the various prostate cancer screening modalities. 

4. List at least three (3) prostate cancer screening recommendations for 

high-risk patient subsets.
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Epidemiology

4Siegel RL, et al. CA Cancer J Clin. 2024;74(1):12-49

Globally, prostate cancer constitutes 

the most common cancer diagnosis 

in men and the second leading cause 

of cancer death in men

Sung H, et al. CA Cancer J Clin. 2021;71(3):209-249



Defining clinical features
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Rebello RJ, et al. Nat Rev Dis Primers. 2021;7(1):9

The prostate gland 

- male reproductive accessory organ located 

beneath the bladder and surrounding the 

urethra

- main function is to contribute essential 

secretions to semen which formulate 

ejaculate and maintain sperm viability

Peripheral zone makes the largest 

contribution to normal prostate function in 

young adult men

- Nearly 80% of prostate tumors arise here



Prostate-Specific Antigen (PSA)
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Rebello RJ, et al. Nat Rev Dis Primers. 2021;7(1):9

The normal prostate gland consists of ducts 

and acini comprised of a single layer of 

simple, columnar epithelium surrounded by 

a layer of basal epithelium (basement 

membrane) altogether embedded in stroma 

Epithelial cells in normal and cancerous prostate express high levels of

the androgen receptor (AR) and secrete prostate-specific antigen

(PSA), which is transcriptionally activated by AR and commonly elevated

in men with prostate cancer

Hallmark: Prostate cancer is a hormone-

dependent and PSA is a key screening test



Disease Stages
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Rebello RJ, et al. Nat Rev Dis Primers. 2021;7(1):9

- Majority of cases diagnosed with 

localized disease

- Survival decreases with locoregional 

and distant metastatic disease



Treatment Overview
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Sandhu S, et al. Lancet. 2021;398(10305):1075-1090.

- Localized disease can have a 

varied course from indolent, 

slow growing to higher risk 

where disease relapse is 

expected following definitive 

treatment

Whether localized disease or de novo metastatic disease 

evolution to more aggressive disease states is characterized by 

castration-sensitive to castration-resistant prostate cancer



Risk Factors (established)
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• Age (>85% of cases >60 years of age

• Race (African or Caribbean descent, two-fold higher relative risk of 

prostate cancer than White men)

• Family history (having first-degree relative with prostate cancer  two-

fold increased risk of prostate cancer)

• Germline BRCA2 and HOXB13  7-8-fold and 3-fold increased 

relative risk, respectively

Rebello RJ, et al. Nat Rev Dis Primers. 2021;7(1):9

Attard G, et al. Lancet. 2016;387(10013):70-82



Risk Factors (less established/controversial)
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• Smoking/ – association w/more aggressive prostate cancer

• Obesity/metabolic syndrome/lack of exercise - association w/more 

aggressive prostate cancer

• Agent Orange exposure – independent risk factor

• Diet and lifestyle – multiple links to prostate cancer for intake of fried 

food, daily consumption of meat, sugar-sweetened beverages although 

these have been relatively weak associations according to meta-

analyses. Conflicting results for alcohol

• Occupational exposures – firefighters (potential)

• Ejaculation frequency – correlated w/decreased prostate cancer risk

• Vasectomy – disproven largely

• Prostatitis – no definitive risk for prostate cancer

Gandaglia G, et al. Eur Urol Oncol. 2021;4(6):877-892



Why screen?
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• European Randomized study of Screening for Prostate Cancer 

(ERSPC) 

• 1991-2003, men between the ages of 55-69 years randomized 1:1 

across 8 European centers to screening vs. control groups

• Annual PSA testing for 4 years

• PSA ≥ 3.0 ng/mL was positive

• Referred for prostate biopsy if + 

• Prostate cancer-specific mortality = primary endpoint

Schröder FH, et al. Lancet. 2014;384(9959):2027-35.

Schröder FH, et al. N Engl J Med. 2012;366(11):981-90



European Randomized Study of Screening 
for Prostate Cancer (ERSPC)

12Schröder FH, et al. Lancet. 2014;384(9959):2027-35.

Schröder FH, et al. N Engl J Med. 2012;366(11):981-90



ERSPC

13Schröder FH, et al. Lancet. 2014;384(9959):2027-35.

Schröder FH, et al. N Engl J Med. 2012;366(11):981-90

Average follow-up of 8.8 years

- Relative reduction of 20% in the 

rate of death w/screening vs. 

control

- To prevent 1 prostate-cancer 

death, 1410 men would have to 

be screened, and an additional 48 

men would have to be treated 

- Those who had biopsy for PSA+, 

13,308 (75.9%) had a false 

positive result



Prostate, Lung, Colorectal, and Ovarian (PLCO)
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• Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer Screening Trial

• 1993-2001, men and women between the ages of 55-74 years were 

enrolled at 10 study centers across the United States

• Annual PSA testing for 6 years and annual digital rectal examination for 4 

years

• PSA ≥ 4.0 ng/mL was positive

• DRE positive if nodularity or induration of the prostate or if suspicious 

for cancer w/other criteria, including asymmetry

• Advised to seek diagnostic evaluation for + screens

• Cancer-specific mortality = primary endpoint

Andriole GL, et al. N Engl J Med. 2009;360:1310-1319



PLCO
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Andriole GL, et al. N Engl J Med. 2009;360:1310-1319

10 years of follow-up 

- 3452 (screening) vs 2974 

(control, rate ratio, 1.17; 95% 

CI, 1.11 to 1.22)



PLCO
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Andriole GL, et al. N Engl J Med. 2009;360:1310-1319



PLCO

17Andriole GL, et al. N Engl J Med. 2009;360:1310-1319

At 10 yr follow-up (67% completed 

screening phase) 

- Prostate cancer deaths 92 (screening ) vs 

82 (control, rate ratio, 1.11; 95% CI, 0.83 to 

1.50)

Similar findings at extended 15 yr follow-up

- No benefit to organized screening vs 

opportunistic screening

Pinsky, PF et al. Cancer. 2017;123(4):592-599



Cluster Randomized Trial of PSA Testing for 
Prostate Cancer (CAP)
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• Cluster Randomized Trial of PSA Testing for Prostate Cancer

• 2001-2009, 419,582 men between the ages of 50-69 years across 573 

primary care practices in UK  enrolled

• Invitation to attend a PSA testing clinic and receive a single PSA 

test vs. no screen (control)

• Single PSA ≥ 3.0 ng/mL was positive

• Prostate biopsy if PSA+

• Prostate cancer-specific mortality = primary endpoint

Martin RM, et al. Cancer. JAMA. 2018;319(9):883-895



CAP
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Martin RM, et al. Cancer. JAMA. 2018;319(9):883-895



CAP
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Martin RM, et al. Cancer. JAMA. 2018;319(9):883-895

Gleason ≤6 (45%)

Gleason 7 (37%) vs. 23% (PLCO)

Gleason ≥8 (18%) vs. 8.4% (PLCO)

- Higher grades due to 1-time PSA testing



CAP
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Martin RM, et al. Cancer. JAMA. 2018;319(9):883-895



How do we screen?
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US Preventive Services Task Force, et al. JAMA. 2018;319(18):1901-1913

Berenguer CV, et al. Curr Oncol. 2023 Feb; 30(2): 2300–2321



USPSTF 2018
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US Preventive Services Task Force, et al. JAMA. 2018;319(18):1901-1913



Initial Test
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Wei JT, et al. J Urol. 2023;210(1):46-53

• USPSTF, NCCN, and AUA recommend PSA as the first screening test

US Preventive Services Task Force, et al. JAMA. 2018;319(18):1901-1913

• What’s positive?

• 3 ng/mL-4 ng/mL historical positives

• Age-varying thresholds: 2.5 ng/mL for people in their 40s, 3.5 ng/mL for in  

50s, 4.5 ng/mL in 60s, and 6.5 ng/mL in 70s

• Newly elevated PSA  repeat the PSA

• Can return to normal in 25%-40% upon retesting

• In those w/PSA 3-10 ng/mL, 2 PSA tests 8 weeks apart (17% returned to <3 

ng/mL)

• Normal – interval testing 2-4 years in normal risk, 1-2 years in high-risk

Prostate Cancer Early Detection. NCCN Guidelines Version 2.2024. 2024; 

https://www.nccn.org/professionals/physician_gls/pdf/prostate_detection.pdf



PSA Caveats
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Wei JT, et al. J Urol. 2023;210(1):46-53

• Non-cancer causes of PSA elevation

• DRE (test PSA 3 days after DRE)

• Recent instrumentation, ejaculation, or trauma

• Infection (e.g., prostatitis)

• 5α-reductase inhibitors (5-ARIs) finasteride and dutasteride, which are 

medicines commonly used to treat benign prostatic hyperplasia (BPH) 

typically lead to an approximate 50% decrease in serum PSA levels within 6 

to 12 months of initiating therapy

• Free and Total PSA (if total <10 ng/mL, low free PSA can suggest higher prostate 

cancer risk (risk >50% if free PSA% <10%, risk <10% if free PSA% >25%)

• PSA velocity not a good indicator of malignancy, PSA density (total 

PSA/prostate volume [width x length x height x 0.5]) >0.15 suspicious

Jain MA, et al. StatPearls. 2023;https://www.ncbi.nlm.nih.gov/books/NBK556081/



Next Testing Modalities

26Prostate Cancer Early Detection. NCCN Guidelines Version 2.2024. 2024; 

https://www.nccn.org/professionals/physician_gls/pdf/prostate_detection.pdf

Approx 30-35% w/serum PSA between 4-

10 ng/mL will have prostate cancer

• Total PSA levels >10 ng/mL >67% 

likelihood of prostate cancer



About Digital Rectal Exam (DREs)…
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Wei JT, et al. J Urol. 2023;210(1):46-53

Jain MA, et al. StatPearls. 2023;https://www.ncbi.nlm.nih.gov/books/NBK556081/

• Low sensitivity (51%) and specificity (59%)

• Detects palpable abnormalities in the posterior and lateral aspects of the 

prostate gland 

• 1/3 of prostate cancers detected by DRE alone are advanced vs. <10% by 

PSA screening

• T1c prostate cancers, majority of screen-detected cancers, are nonpalpable

Most guidelines do not suggest DRE for screening (at most as an adjunct)



High-Risk Patients
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Wei JT, et al. J Urol. 2023;210(1):46-53

Garraway IP, et al. NEJM Evid. 2024;3(5):EVIDoa2300289.

Hereditary Cancer Testing Criteria. NCCN Guidelines Version 3.2024. 2024; 

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf



High-Risk Patients
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Wei JT, et al. J Urol. 2023;210(1):46-53

Garraway IP, et al. NEJM Evid. 2024;3(5):EVIDoa2300289.

Hereditary Cancer Testing Criteria. NCCN Guidelines Version 3.2024. 2024; 

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf

Annual PSA screenings should start as 

early as age 40 years

- Until significant cancer is found

- Patient changes mind about screening

- Develops medical comorbidities that 

limit life expectancy <10 years
Family history of prostate cancer 

(diagnosed before age <60, metastatic 

disease, died from prostate cancer)

- Agent Orange exposure

- Ashkenazi Jewish ancestry



Racial Disparities in Prostate Cancer
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Garraway IP, et al. NEJM Evid. 2024;3(5):EVIDoa2300289.

Prostate cancer incidence 

disproportionately highest 

among Black men 

compared to all other racial 

groups, and in all age 

groups at diagnosis



Racial Disparities in Prostate Cancer
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Garraway IP, et al. NEJM Evid. 2024;3(5):EVIDoa2300289.

Black men are 2-4 times 

more likely to die from 

prostate cancer than other 

racial and ethnic groups



Racial Disparities in Prostate Cancer
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Garraway IP, et al. NEJM Evid. 2024;3(5):EVIDoa2300289.



High Risk Screening in Black Men
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Garraway IP, et al. NEJM Evid. 2024;3(5):EVIDoa2300289.



Racial Disparities in Prostate Cancer
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Krimphove MJ, et al. Prostate Cancer Prostatic Dis. 2019;22(1):125-136.

demographics

demographics + 

access to care

demographics + 

access to care +

treatment

demographics + 

access to care +

treatment + cancer 

characteristics

access-related factors account for 

84.7% of excess risk of death 

among Black men vs 4.7% from 

cancer-related factors



Summary

35

• Population-based prostate cancer screening not yet ready

• Prostate cancer screening should be individualized (shared-decision making) 

• Initial best test is serum PSA

• Repeat test for an initially elevated test for confirmation

• If elevated after confirmation, MRI prostate and prostate biopsy

• Average risk patient, screen age 55-69 (though may start as early as 45), interval 

2-4 year testing



Summary
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• High-risk patients

• Black/African/Caribbean ancestry

• Germline/hereditary mutations

• Strong family history of cancer 

• Ashkenazi Jewish 

• Agent Orange exposure

• Screen as early as age 40, annual PSA screening

• Racial disparities exist in prostate cancer

• Biological drivers

• Social determinants (e.g., access to care)



FAQs
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1. What are the 2018 United States Preventive Services Task Force (USPSTF) 

recommendations for prostate cancer screening?   

a. Screen men from age 55 to 69; refrain from screening in men aged 70 years 

or older 

b. Screen all average-risk individuals age 40 to 75 

c. Screen all high-risk men aged 55 to 69; selectively offer screening up until 

age 70 



FAQs
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2.  The following is not a risk factor for prostate cancer for which men require earlier 

screening?  

a) Black/African-American race 

b) Germline mutations that increase risk of prostate cancer 

c) Family or personal cancer history

d) Low Vitamin D levels



FAQs
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3. If shared-decision making between provider and patient occurs and prostate 

cancer early detection is to be pursued, what is the recommended initial 

screening test?

a)  Digital rectal examination 

b)  PSA

c)  MRI 

d) Prostate biopsy



FAQs
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4.  Which of the following can lead to elevated PSA? 

a) Infection

b) Recent instrumentation or trauma

c) Ejaculation  

d) Medications such as finasteride and dutasteride

e) All of the above
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Thank You!
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