
ERIC KLEIN, MD
Andrew C. Novick Distinguished Chair,  
Glickman Urological and Kidney Institute, and 
Staff, Department of Urology and Department 
of Cancer Biology, Cleveland Clinic; Professor, 
Cleveland Clinic Lerner College of Medicine of 
Case Western Reserve University, Cleveland, OH; 
Principal Investigator, IsoPSA study

PSA screening: 
Back to the future
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M y urologic career began in the late 
1980s, just before prostate-specific anti-

gen (PSA) testing was introduced. Ever since, 
a busy prostate cancer practice has given me 
a frontline view of the benefits and possible 
harms of PSA screening.

See related article, page 871

 In the pre-PSA era, about half of men with 
newly diagnosed prostate cancer presented 
with incurable disease, either locally advanced 
or metastatic. The most common treatment 
was bilateral orchiectomy, which was the only 
safe form of androgen deprivation available. 
 Fast-forward a few years to the mid-1990s. 
Within 5 years after the introduction of PSA 
testing, the rate of incurable disease at diagnosis 
fell to just 5%, and treatment for localized disease 
skyrocketed, including radical prostatectomy, 
external beam radiation, and brachytherapy. As 
a result of earlier diagnosis and improved treat-
ments, the death rate from prostate cancer in US 
men has fallen more than 30% since 1990. 
 The first-hand experience of seeing this 
massive stage migration to curable disease 
has forever convinced me that PSA screening 
is beneficial. Robust statistical models lend 
credence to this belief, with estimates that 
screening is responsible for 45% to 70% of this 
decline in mortality.1

 Fast-forward again to 2012, when the US 
Preventive Services Task Force (USPSTF) 
published a strong recommendation against 
screening. The recommendation had so much 
force that as recently as 2014, only 11% of 
men at highest risk of prostate cancer in the 
Cleveland Clinic system were screened for it,2 
mirroring national trends. 

 What happened? Colored by the experi-
ence in the era before PSA, when men pre-
sented frequently with painful metastatic dis-
ease and had an average life expectancy of 18 
to 24 months, it was widely believed that all 
detected prostate cancer required treatment. 
What was not appreciated was that while PSA 
detects lots of prostate cancer, the most com-
mon reason for PSA levels to reach a range 
worrisome enough to trigger biopsy was actu-
ally benign prostatic hypertrophy.
 The resulting increase in the number of bi-
opsies resulted in the detection of a substantial 
number of low-grade cancers that were never 
destined to cause clinical harm but that got 
treated anyway, based on the fear that all can-
cers had metastatic potential. The USPSTF 
based its recommendation against screening 
on the harms caused by this overdetection and 
overtreatment of nonlethal disease, focusing 
on risks of biopsy such as sepsis, and on treat-
ment-related adverse effects such as changes 
in urinary, bowel, and sexual function.

 ■ RANDOMIZED TRIALS  
SHOW A BENEFIT FROM SCREENING

As a result of this controversy, several large 
randomized trials designed to test whether 
PSA screening was beneficial were organized 
and begun in the 1990s, with one in the Unit-
ed States and another in Europe.3,4 Mature 
data from both trials have now established 
that there is indeed benefit to population-
level screening. 
 The US Prostate, Lung, Colorectal, and 
Ovarian Cancer Screening Trial (PLCO), 
was initially reported to show no difference 
in prostate cancer-specific mortality rates in 
those screened vs not screened, but because 
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more than 90% of the men in the no-screen-
ing arm were screened anyway, that conclu-
sion is erroneous.3 
 With 13-year follow-up and far less PSA 
contamination in the unscreened arm, the 
European Randomized Study of Screening for 
Prostate Cancer (ERSPC) in men ages 55 to 
69 demonstrated a 27% reduction in the rate of 
death and a 35% reduction in the need for pal-
liative treatments (androgen deprivation or ra-
diation, or both) for metastatic disease in those 
screened vs not screened, clearly establishing 
substantial clinical benefit to PSA screening.4 
 A recent analysis of both trials that con-
trolled for PSA drop-ins (comparing those 
actually screened with those actually not 
screened) concluded that the benefit of screen-
ing in terms of mortality reduction (estimated 
at about 30%) are equal in both trials.5 A large 
cohort study from Kaiser Permanente with 16-
year follow-up has suggested that PSA screen-
ing has both a prostate cancer-specific benefit 
and an overall mortality benefit.6

 ■ ACTIVE SURVEILLANCE  
CAN REDUCE OVERTREATMENT

In parallel with the design and completion of 
these trials, there was a significant effort to 
better identify and manage patients initially 
overdiagnosed with nonlethal cancers by de-
veloping active surveillance regimens.
 This management strategy recognizes that 
most low-grade cancers pose no short-term 
risk to the patient’s health or longevity, that 
definitive therapy can be deferred, and that 
with regular monitoring by digital rectal ex-
amination, PSA measurement, and repeat bi-
opsy, cancers that progress can still be cured. 
The result of this strategy is a marked reduc-
tion in the harms caused by overtreatment 
(ie, the aforementioned adverse effects), as 
well as the avoidance of unnecessary treat-
ment in many patients. 
 A randomized trial and 2 large prospective 
cohort studies have confirmed the long-term 
safety of this approach,7–9 and the develop-
ment of commercially available, biopsy-based 
gene expression profiling tools promises to 
further improve risk stratification at diagnosis 
and during follow-up for individual patients.10

 ■ NEW USPSTF RECOMMENDATIONS: 
AN INDIVIDUAL, INFORMED DECISION

Based on the results of the ERSPC and the 
widespread adoption and safety of active sur-
veillance, which together show benefit to 
screening and fewer harms in overdetection 
and overtreatment, in 2018 the USPSTF re-
cast its recommendations. In upgrading the 
recommendation from “D” to “C,” the recom-
mendation now states that for men ages 55 to 
69, PSA screening should be an individual de-
cision after a discussion with an informed pro-
vider, although men over 70 are still advised 
not to undergo screening at all.11

 Some may think that this recommenda-
tion has arrived just in time, or that it should 
be  made even stronger to actually recommend 
screening, as recent data from 2 national reg-
istries—the Surveillance, Epidemiology, and 
End Results program and the National Can-
cer Database—show that the fall in screen-
ing after the 2012 USPSTF guidelines has re-
sulted in an increase in men presenting with 
advanced stage disease.12,13 (All of you Back to 
the Future fans, please return to the mid to late 
1980s to see how that plays out.) 
 So the pendulum has now swung back in 
favor of screening, largely supported by solid 
data showing meaningful clinical benefit, bet-
ter understanding of PSA and prostate cancer 
biology, and adoption of active surveillance. 

 ■ AN IDEAL SCREENING PROGRAM

An ideal screening program would detect only 
biologically significant cancers, thus eliminat-
ing overdetection and overtreatment. There is 
reason for optimism on this front. 
 Second-generation PSA tests have bet-
ter diagnostic accuracy for high-grade disease 
than earlier tests. Two such tests, the Prostate 
Health Index (Beckman Coulter) and the 4K- 
score (Opko Health), are commercially avail-
able though not usually covered by commercial 
insurers.14 A third test, IsoPSA (Cleveland Di-
agnostics), is under development. Most hospi-
tal laboratories will be able to be run this test 
with no need for a central laboratory.15 All 3 
tests have been shown to reduce unnecessary 
biopsies (because of a low probability of find-
ing a biologically significant cancer) by 30% to 
45% and will help reduce overdetection. 
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 Moreover, multiparametric magnetic reso-
nance imaging of the prostate has been shown 
to improve detection of high-grade cancers,16 
and a randomized trial has suggested that its 
incorporation into a screening strategy is cost-
effective and could be better than PSA testing 
plus transrectal ultrasonography alone (the 
current standard of care).17 
 Several risk scores based on germline ge-
nomics also hold promise for better identi-

fying those at risk and for helping to de-in-
tensify screening for those unlikely to have 
high-grade cancer.18

 Screening for prostate cancer reduces mortal-
ity rates and the burden of metastatic disease, and 
the paradigm continues to evolve. Men at risk by 
virtue of age (55 to 69, and healthy men > 70), 
family history, race, and newly identified factors 
(germline genetics) all deserve an informed dis-
cussion on the benefits and risks of screening. ■
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