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Impact of Prostate-specific Antigen (PSA) Screening Trials 
and Revised Guidelines on Rates of Prostate Biopsy and  
Post-biopsy Complications

Evidence and practice landscape  

Until recently, guidelines encouraged systematic PSA  
screenings for all men at risk for prostate cancer – men 
aged 50 + or with a family history. 

There have been growing concerns related to the risk of 
harm from PSA screening, such as misleading test results 
and follow-up biopsy complications.

Recent clinical trials show a smaller than intended 
mortality reduction with PSA screening. The US 
Preventive Task Force (USPTF) guidelines now recommend 
against systematic PSA screening in the general 
populations.

This study is the largest to examine the impact of PSA 
screening trials and revised PSA screening guidelines 
on rates of prostate biopsy. It is the first to examine the 
impact on post-biopsy complications.
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Has the recent drop in PSA screening rates translated into reduced prostate biopsies and 
biopsy-related complications?

Study Population
• Men aged 40+ with Commercial and Medicare Advantage insurance 

who received a prostate biopsy between Jan 2005 - Sept 2014.

• Continuous medical and pharmacy coverage 12 months prior to biopsy 
and 30 days after. Men with a prior prostate cancer excluded. 

Key findings 

Absolute rates of prostate biopsy and biopsy complications 
decreased, while the proportion of men undergoing biopsy 
who experience a complication continues to increase.

• Biopsy rates fell by one-third, with significant drops after each PSA 
screening trial report and guideline change. 

• The overall complication rate decreased by 10%. The rate of individual 
complications increased from 14 – 18%, mostly due to infection.

Of the biopies that were performed 
between 2005-2014, approximately 17% 
resulted in complications. 

Most common complications: non-sepsis infections (8.3%), bleeding 
(7.3%) and urinary retention (2.9%).

Top predictors of 30-day complications: over 70 (OR 1.25;p<0.001); 
prior dx of non-prostate cancer (OR 1.30;p<0.001); history of 
fluoroquinolone antibiotics (OR 1.27;p<0.001) or anticoagulants (OR 
1.14;p=0.004).

Timeline: PSA Screening Trials and Guideline Revisions
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USPSTF recommends 
against PSA screening 
in men over 75 years. 

Two randomized trials report smaller than 
anticipated reductions in prostate cancer 
mortality, prompting re-examination of PSA 
screening recommendations.

USPSTF recommends 
against routine PSA 
screening in the 
general population.

American Urological 
Association (AUA) 
recommends shared 
decision-making around 
PSA screening for men 
55-69.

1 in 6 
men experienced 

mild to severe biopsy 
complications.
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Objectives
• Are changing rates of prostate biopsy or post-biopsy 

complications associated with recent PSA screening 
trials and PSA screening guideline revisions?

• What are the most common post-biopsy 
complications and can we determine “predictors” of 
these complications to reduce them in the future?

Methods
• All biopsies in men 40 + (1/1/05 – 9/30/14) in a 

Commercial & Medicare Advantage population. 
Excludes men with prior prostate cancer diagnosis.

• Continuous medical and pharmacy coverage 12 
months prior to biopsy and 30 days after.

• Interrupted Time Series (ITS) used to evaluate impact 
of each publication/guideline change.

• Univariable and multivariable logistic regression used 
to identify predictors of 30-day complications.

Study limitations
• A control population of men who were not exposed 

to PSA screening trial reports and guideline changes 
was not available.

• Additional, unrecognized changes in policy or 
clinical practice may have confounded impact of the 
interventions.

• Using administrative claims for analyses, any minor 
complications that did not generate a claim were not 
captured thus potentially underestimating endpoints.

• Researchers were unable to adjust for other factors 
that may be associated with biopsy or post-biopsy 
complications, such as: prostate MRI, ancillary 
biomarker testing, biopsy approach (e.g. MRI-fusion 
biopsy, transperineal biopsy), or number of biopsy 
cores.
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Translation insights 

• There is an opportunity to reduce 
the harm associated with prostate 
biopsy.

• Recognition of the modifiable and 
nonmodifiable risk factors could 
guide future decision-making 
around biopsy.

• Potential targets for reducing 
complications include biopsy 
procedure prep, patient selection, 
and biopsy performance.

Interrupted time series analysis of monthly rates of 30-day biopsy complica-
tions, per 100,000 males age 40+ years, Jan 2005 - Sept 2014 (N=5,279,315).
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Mayo Clinic is a nonprofit organization committed to 
clinical practice, education and research, providing expert, 
whole-person care to everyone who needs healing. For 
more information, visit http://www.mayoclinic.org.

OptumLabs™ is an open collaborative research and innovation center, 
of which Mayo Clinic is a founding partner. Our mission is to accelerate 
improvements in patient care and value through clinical, policy and product 
innovation driven by new insights from big data.

Driving discovery

Concepts to know   

Prostate-specific antigen (PSA): protein created by the prostate gland. Because men with prostate cancer 
sometimes produce more of this protein than normal, screening PSA levels via a blood test may signal potential 
prostate cancer.

Prostate biopsy: taking a tissue sample of the prostate gland. This diagnostic test must follow a suspect PSA 
screening to confirm prostate cancer.
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