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PSA Assays 

n  PSA-FDA approved 
n  PHI-FDA approved 
n  4KScore-CLIA approved 



Androgen regulated serine protease 
Produced in ductal and acinar epithelium 
Cleaves semenogelin I&II (mediate gel formation) 
15 tissue kallikreins 
hK2 and hK4 also produced in prostate and androgen regulated 



hK2 cleaves propeptide 

70-90% PSA in blood bound to alpha 1 antichymotrypsin 

Decreased fPSA; Fpsa/tPSA 

Includes proPSA 





  Prostate Cancer Prevalence  
 4.8%          18.6%      6.5%          3.5%     Total  7.1% 



Message from USPSTF 
And Other Organizations Following the Lead 

PSA screening is a “D” recommendation 
n  Physicians should not order PSA screening unless they 

are prepared to engage in shared decision making 
that enables an informed choice by patients 

 

Supported by AAFP  
n  AAFP recommends against performing PSA-based 

screening for prostate cancer in asymptomatic men 
 

What to do ? 
Moyer VA, et al. Ann Intern Med. 2012 Jul 17;157(2):120–34.  
AAFP, USPSTF Issue Final Recommendation Against Routine PSA-based Screening for Prostate Cancer 













Part of  the challenge is that we rely on 
TRUS biopsy to make a diagnosis of  
prostate cancer-this method gives incorrect 
information 50% of  the time. Can this be 
solved by alternate forms of  detection: 
1. mpMRI 
2. TPMB 



The Prostate Health Index &  
[-2]proPSA 

��� The Prostate Health Index (phi) from 
Beckman Coulter is made up of  
three immunoassays: 
–   Total PSA 
–   Free PSA 
–   p2PSA (measures [-2]proPSA) 

��� phi is a calculation from the results of these three 
immunoassays which gives a “phi 
score” (probability of cancer) 



��� 2,034 men undergoing prostate cancer screening 
–   tPSA 
–   fPSA/tPSA (%fPSA)  
–   p2PSA 
–   p2PSA/fPSA (%p2PSA) 
–    Beckman Coulter prostate health index or phi®:  

��� (p2PSA/fPSA) X √tPSA  

–  biopsy with a prostate specific antigen of 2.5 
to 10 ng/ml and non-suspicious  digital rectal 
examination 





��� 1 or 2 previous negative prostate biopsies 
��� diagnostic accuracy of %p2PSA and PHI 
��� 71 of 222 (31.9%) positive biopsy 

–  Pos vs Neg Biopsy (mean values) 
��� tPSA 7.2 vs 7.8 ng/ml (NS) 
��� p2PSA 17.8 vs 15.1 pg/ml (NS) 
��� fPSA 0.9 vs 1.2 ng/ml (0.025) 
��� %fPSA 0.14 vs 0.16 (0.014) 
��� %2PSA 1.9 vs 1.4 (<.001) 
��� PHI 51.6 vs 37.0 (<.001) 





��� 729 patients prostate biopsy for suspicious 
digital rectal examination and/or increased 
PSA 
–  saturation scheme consisting of at least 18 

biopsy cores 
��� tPSA, %fPSA/tPSA, 2proPSA and PHI 
��� Prostate cancer in 280 of 729 patients 

(38.4%) 





4K Score 

n  Available March 2014 
n  total prostate-specific antigen [tPSA], free PSA 

[fPSA], intact PSA, and hK2) 
n  Low risk < 7.5%  
n  Intermediate risk  7.5% - 19.9%  
n  High risk > 20% 









 Prostate Cancer Detection 
Challenges 

1)  Improve the interpretation of PSA, thus 
allow Primary Care Physicians to enhance 
referral efficiency for Urology evaluation  

2)  A test which will decrease unnecessary 
negative re-biopsies and enhance 
detection 

3)  A test to enhance risk stratification of newly 
diagnosed PCa patients–who are best suited 
for surveillance vs interventional therapy 
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What Percent of all of the PSA’s ordered 
in the US are by Urologists 

n 1. 6% 
n 2. 25% 
n 3. between 40-60% 
n 4. around 70% 



Who is Ordering PSA Tests in  
United States? 

28 Aslani  A, et al. J Urol. 2013;do:10.1016/j.juro.2013.12.010 

64.9% 
23.7% 
  6.1% 
  1.3% 



Ways Forward 

n  Educate those who order PSAs – PCPs 

n  Define a PSA level with little risk (age, family 
history, prostate gland volume, symptoms, 
DRE) 

n  Identify those who need further evaluation  
by a Urologist 
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Defining PSA  
Levels and Improving Performance 

Patients and Methods: 
   350,000 HMO-Henry Ford System 
   Men in system 1997-2008 
   Initial PSA between 1-5ng/ml 
   Minimum 5 years follow-up 
   No 5 ARIs 

Results: 
Mean age -55 years  Mean PSA 1.0   
African American 29% 
Detected Cancer: 2% 
         21,502 men eligible   



5-year Diagnosis Rates Based on  
Initial PSA Level  
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  Crawford ED, et al. BJU Int. 2011;108(11):1743-9 

African Americans         
19-fold increase in risk 
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A first PSA test threshold of  1.5 - 4.0 ng/mL, represents the  
Early-Warning PSA Zone 

Patients with PSA ≥1.5 ng/mL have an increased risk of  developing PC 

Receiver Operating Characteristic Curve 
for All Patients 

PSA < 1.5ng/mL             PSA 1.5-4ng/mL                          
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C=0.87251 

Maximum sensitivity 
and specificity at 
PSA 1.5 ng/mL 

Overall Study Population 
(21,500)  

10% 



Serum PSA ≥1.5ng/mL  
Predicting Enlargement & Risk of 

Progression 

Adapted from Roehrborn CG et al. Urology. 1999;53:581–589. 
*Crawford ED et al. J Urol. 2006;175:1422–1427. 
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New PSA normal values adjusted by age, benign 
prostatic hyperplasia and body weight: development of 

a simplified online calculator 
Stone NN and Crawford ED 

��� Health screening to 14,859 men during 2011-13 
Prostate Cancer Awareness Weeks 

��� Responses from a questionnaire about age, race, 
fat intake (FI-low, medium, high), history of BPH, 
diabetes (AODM), amount exercised (Ex-less or 
more than 2x/week), weight (Wt-normal-1, 
overweight under 20 lbs-2 and > 20 lbs-3) were 
analyze 



Results 

��� The mean and median PSAs were 2.72 
and 1.10 ng/ml. 

��� 7.3% and 1.6% has a PSA > 4.0 and > 
10.0 

��� For men with PSA < 10 
��� (91.1%) the mean and median PSA was 

1.60 and 1.08, respectively. 



















��� These analysis were used to create an online calculator that includes 
age, race, presence of BPH, and 3 weight categories (http://
centerforprostatecancer.org/calculators/psacalculator/
startScreen.html). 

��� The calculator gives PSA with 95%CI. As an example, a 55 y/o white 
male without BPH and normal weight should have a PSA of 1.28 ng/
ml (1.0-1.56), a 65 y/o black male with BPH and 20 lbs overweight 
should have a PSA of 1.89 ng/ml and a 72 y/o white male, normal 
weight with BPH should have a PSA of 2.46 ng/ml (2.09-2.83).

��� An updated population based analysis of screening PSA values 
demonstrate 9% of the population at increased risk for prostate 
cancer because of an elevated PSA. BPH increases mean PSA by 
an average of 39.8% (range 31.5-52.3) while overweight by more 
than 20 lbs decrease it by 17%. The online calculator could improve 
patient selection for further evaluation. 



Conclusions 
��� A simple cut off for PSA of 4.0 ng/ml is not ideal to 

discriminate between those with or without risk for 
prostate cancer 

��� Both PHI and 4Kscore add marginal benefit when 
deciding to re-biopsy an at-risk patient-AUC 80% 

��� The message to PCPs for men with PSA> 1.5 is valuable 
and can reduce screening frequency 

��� The lifestyle/demographic  approach using weight status, 
BPH presence, age and race warrants investigation to 
further refine who to biopsy 


