
PSA screening
“To screen or not to screen, that’s the question”

Walid Shahrour

FRCSC, MDCM, BSc

Assistant professor

Northern Ontario School of Medicine



Conflict of Interest Declaration: 
Nothing to Disclose

Presenter: Dr. Walid Shahrour

Title of Presentation: PSA: What is it good for?

I have no financial or personal relationship 
related to this presentation to disclose.



Clinical scenario

• 58 years old male presenting to your clinic with LUTS. He denies any gross hematuria, UTI, 
fever, chills, weight loss. Symptoms have been ongoing for the past 10 months and have 
been getting progressively worse.  What is your next step?

1. Rectal exam, ultrasound of the abdomen and pelvis

2. Ultrasound of the abdomen and pelvis, PSA

3. Rectal exam, ultrasound of the abdomen and pelvis, PSA

4. Rectal exam, PSA, IPSSS

5. Rectal exam, ultrasound of the abdomen and pelvis, start on Tamsulosin



PSA structure & biology

• Prostate specific antigen (PSA)

• Protein

• Protease

• Produced in the glandular tissue of the prostate

• Two types of tissue in the prostate: muscle and gland

• Liquefies the semen

• 1970 – PSA first identified in human prostate extracts

• 1980 – PSA identified in the sera of prostate cancer patients

• 1981- first use of PSA as tumor marker

[Ablin RJ et al J Reprod Fertil. 22,573,1970]  [Wang MC et al Invest Urol. 17: 159: 1979]

[Papsidero LD et al Cancer Res 40: 2428 1980]  [Kuriyama M et al  Cancer Res, 41:3874, 1981]



• February, 1986 Hybritech Tandem-R PSA test released, FDA approved for 
PCa recurrance testing

• 1991-94 – Catalona, Andriole publishes staged findings on 31,000 men trial 
for PSA testing

• 1994 – FDA approval for PSA as screening test



PSA

• PSA measured in 1653 volunteer men 50 or more years

• Results compared to 300 men undergoing ultrasound for 
abnormal exam



PSA



Possible Causes for an Elevated PSA

• Prostate cancer

• BPH: benign prostate enlargement

• Infection: 

• Prostatitis

• Urinary tract infection

• Inflammation

• Prostatitis

• Urinary retention

• Intercourse

• Unknown



Why 4.0 ng/ml cutoff?

• 1986 Hybritech Tandem-R PSA test published result of normal is 
< 4.0

• Based on their study that found 99% of 472 apparently healthy 
men had a total PSA level below 4 ng/mL



Median PSA in Men Enrolled in PSA Study 
1989-2001 (n = 36,000)

Age Group Median PSA 

(ng/ml)

40s 0.7

50s 0.9

60s 1.3

70s 1.7





Prostate Cancer in low PSA

PSA level

Prevalence of 

Prostate Cancer

High-Grade 

Disease

3.1 - 4.0 26.9% 25.0%

2.1 - 3.0 23.9% 19.1%

1.1 - 2.0 17.0% 11.8%

0.6 - 1.0 10.1% 10.0%

<0.5 6.6% 12.5%

Thompson et al, JAMA 294:66-70, 2005.

Thompson et al, NEJM 350:2239-46, 2004.



PSA Derivatives
• PSA density

• Correlates the contribution of PCa to serum PSA values

• Compensate for the presence of BPH and prostate size on TRUS

• PSAD > 0.15 consistent with the presence of cancer

• Limitations to wide spread acceptance

• Variations in prostatic size and measurements

• Ratios of stroma to epithelial tissue

• PSA velocity:

• Rate of change of PSA over time

• PSAV > 0.75 ng/ml per year, with total PSA < 10

• 72% sensitivity

• 95% specificity 

• Limitations:

• Need for previous values

• PSA variations with nonmalignant causes of PSA elevation

• Variations between tests with sequential testing

• Age-specific cutoffs

• Reflects increasing PSA values with age

• Risk missing clinically significant cancers in older men



%fPSA: PCa detection
tPSA 4-10 ng/ml

Catalona et al 1998

1. Catalona WJ et al JAMA 279:19:1542; 1998



Other tests

• PCA3

• Pro-PSA

• 4K score

• Prostate Health Index

p2PSA/freePSA× √totalPSA





Prostate cancer incidence with time



Prostate Cancer Screening Trials





USPSTF 2012 Recommendations

 “D” rating (Moyer VA. Ann Intern Med 2012;157:120)

 Recommends against PSA screening for any man, regardless of age or risk factors 

 Evidence synthesis (Chou R. Ann Intern Med 2011;155:762)

 Systematic review of benefits and harms from screening, treatment

 Heavily weighted PLCO and ERSPC trials



Potential Harm

• Prostate Biopsy:
• Majority are negative
• Bleeding 
• Infection

• Prostate Cancer Treatment
• Erectile Dysfunction
• Urinary Symptoms/Incontinence



USPSTF 2012 Recommendations
Benefits (screening every 1 to 4 y for 10 y) Men, n

10-year PCa death no screening 5 in 1000

10-year PCa death with screening 4-5 in 1000

Net benefit 0-1 in 1000

Harms (screening every 1 to 4 y for 10 y) Men, n

False positive test 100-120 in 1000

Prostate cancer diagnosis 110 in 1000

Death (treatment) < 1 in 1000

Urinary incontinence (treatment) 18 in 1000

Erectile dysfunction (treatment) 29 in 1000

Moyer VA. Ann Intern Med 2012;157:120



Schroder et al, NEJM 360: 1320-8, 2009

ERSPC



ERSPC



ERSPC

• 162,243 men randomized

• 7 countries

• Age 55-69

• Screening q 2-4 years vs. usual care
• Compliance in screening group 82%

• Screening in the control group ??

• 11 years of follow up (median)

• Detection was higher in screening group
• 6963 cases vs. 5396, or cumulative incidence of 9.6% vs. 6.0%



 Screening reduced PCa mortality by 21%

 Absolute benefit low: 1.07 fewer deaths per 1,000 

 Number needed to invite = 1055 (previous 1410)

 Number needed to treat = 37 (previous 49)

 Screening increased incidence by 63%

* Up to 29% reduction if corrected for noncompliance in the screening arm and 

contamination of the control arm.

ERSPC



At 11 years, 299 prostate-cancer deaths in screening group and 462 in 

the control group. 

Rate ratio 0.79, 95% confidence interval 0.68-0.91, p=0.003.



ERSPC Limitations

• ERSPC criticisms

• Variable randomization strategies, testing intervals, biopsy criteria



Andriole et al, NEJM 360: 1310-9, 2009





PLCO

• 1993-2001 randomized 76,693 men up to age 74 at 10 US 
centers

• Annual PSA + DRE vs. “standard care” in the community -
widespread screening

• Prostate biopsy for abnormal result



Results from PLCO screening trial

• ~85% in screening arm actually screened 

• 52% of controls were screened (contamination) 

Thus, comparing 85% vs 52% screened

• No mortality benefit from screening

• Complications of screening

• PSA and DRE: minimal

• Biopsy: 68 per 10,000; infection, bleeding, retention



Number of Cases Identified

More cancers identified in the screening group (4250 vs. 3815). 

Rate ratio 1.12, 95% confidence interval 1.07-1.17.



Number of Prostate Cancer Deaths

At 13 years, 158 prostate-cancer deaths in screening group and 145 in the control 

group. 

Rate ratio 1.09, 95% confidence interval 0.87-1.36.



Limitations of PLCO 

• Only ~41% of screened men with abnormal results were biopsied 
within 1 year

• Median  f/u for men with PCa was 6.3 years in screening arm vs. 
5.2 years in controls; thus, follow-up is insufficient to evaluate 
mortality results



Goteborg Randomized Population-Based Screening 
Trial

• 20,000 men aged 50-64 randomized to PSA screening or no screening

• Screened every 2 years until age 67-71

• PSA cutoff:

• 3.4 ng/ml during 1995-8 ;
2.9 ng/ml in 1999; 

2.5 ng/ml in 2004
• 93% complied with biopsy

Lancet Oncology 2010



Goteborg Randomized Population-Based Screening 
Trial

• Patients treated according to discretion of their physician

• Incidence of PCa linked to Swedish Cancer Registries

• Death certificate available on all deceased

• Median follow-up 14 year follow-up

Lancet Oncology 2010



Goteborg Randomized Population-Based Screening 
Trial

• Dx CaP: 12.7% vs 8.2% (p < 0.0001)

• 44% lower mortality in screening arm

• 56% lower mortality in men actually screened 

Lance t Oncology 2010







Goteborg Randomized Population-Based Screening 
Trial

To prevent 1 PCa death:

ERSPC : NNS = 1410;  NNT = 48

Goteborg:

Number needed to screen = 293

Number needed to treat = 12



Why the differences?

• Gotennborg much smaller than other two (20,000 vs 77,000 and 182,000)

• More homogenous population, little baseline screening contamination

• Longer f/u (14years vs 11 and 9 years)

• Younger population (median 56 vs 60)

• Key point:  > 50% of Gotenborg study were also part of ERSPC and heavily influenced outcome 
of that study

Gotenborg therefore is more of a subgroup analysis rather than an independent confirmatory study 
of ERSPC findings



Long-Term Benefits

• Modeled ERSPC data (per 1000 men followed for their entire life span)

• Screening between ages 55 to 69 resulted in 

• 9 fewer PCa deaths (NNI 98) 

• A total of 73 life-years gained (8.4 y per death avoided)

(Heijnsdkijk EAM. NEJM 2012;367:595)



Long-Term Benefits

• Screening resulted in total of 56  QALY (95% -21 to 97) gained 

• From 73 unadjusted life-years

• Biggest negative impact was due to long-term side effects from treating over-
diagnosed cancers

• 23% to 42% of PSA-detected cancers over-diagnosed

Draisma G. J Natl Cancer Inst 2009;101:374)



What about PSA screening in Canada

• CUA guidelines came in October 2017



Published October 2017



CUA guidelines



CUA guidelines

• The USPSTF is publishing its latest report which is recommending a shared 
decision between physician and patient despite recommending against it 
previously (still not published yet)



CUA guidelines

• The CTFPHC (Canadian Task Force on Preventative Health Care) is weakly 
recommending against PSA screening (old studies, not updated)



CUA guidelines



CUA guidelines



CUA guidelines



CUA guidelines



CUA guidelines



CUA guidelines

• PSA kinetics, density, F:T ratio should not be used alone.

• They can be helpful adjuncts but not the main driving factors



CUA guidelines

• PSA 3, PHI, 4K score are helpful in aggressive cancer

• Expensive and not funded. 

• These tests are not to be widely used



CUA guidelines

• Biopsy or not is a shared informed decision between the patient and his 
doctor.



Back to our clinical scenario



Clinical scenario

• 58 years old male presenting to your clinic with LUTS. He denies any gross hematuria, UTI, 
fever, chills, weight loss. Symptoms have been ongoing for the past 10 months and have 
been getting progressively worse.  What is your next step?

1. Rectal exam, ultrasound of the abdomen and pelvis

2. Ultrasound of the abdomen and pelvis, PSA

3. Rectal exam, ultrasound of the abdomen and pelvis, PSA

4. Rectal exam, PSA, IPSSS

5. Rectal exam, ultrasound of the abdomen and pelvis, start on Tamsulosin



Take home message

1. PSA screening is not a hoax

2. DRE is always important

3. Informed discussion, not just any discussion

4. Prostate biopsy can cause trouble.
But careful selection of patients can help



Thank you 


