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Background: The United States Preventative Services Task Force (USPSTF) guideline on Prostate Specific
Antigen (PSA)-based prostate cancer screening evolved both in 2008 (Grade I for men < 75 years and
Grade D for men > 75 years) and in 2012 (Grade D for all ages).
Materials and methods: A statewide cancer registry operated by the Pennsylvania Department of
Health was accessed to analyze over a 15-year period prostate cancer rates across different categories
including age, stage, and geographic distribution.
Results: Local prostate cancer rates decreased significantly when comparing before and after USPSTF's
guideline changes: 2002e2008 vs. 2009e2012 vs. 2013e2016 (p < 0.005). Conversely, the distant cancer
rates increased significantly in Caucasian men (but not in African American men) (p ¼ 0.0078). In age
group analysis, distant cancer rates increased significantly in all age ranges, most notably in younger men
(50e59 years). No observed difference in the trend of distant cancer rates when considering rural versus
urban counties.
Conclusions: Incident prostate cancer cases diagnosed in Pennsylvania have decreased over the past
15 years with a recent rise in distant carcinomas potentially attributable to the USPSTF recommendations
against PSA-based screening. Although the USPSTF revised their PSA-based prostate cancer screening
guideline in 2018 (Grade C for men 55e69 years and Grade D for men > 70 years), the implications of the
aforementioned observations on mortality outcomes merit further follow-up.
© 2020 Asian Pacific Prostate Society. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In 2018, prostate cancer is estimated to continue to have the
highest incidence and 2nd leading cause of cancer mortality in men
in the United States.1 The use of Prostate Specific Antigen (PSA)-
based prostate cancer screening for early detection and interven-
tion has been controversial with somewhat differing data high-
lighted by two large scaled randomized trials: the European
Randomized Study of Screening for Prostate Cancer trial and the US
Prostate, Lung, Colorectal and Ovarian trial.2,3

The United States Preventive Services Task Force (USPSTF) has
issued several statements over the past 10 years based on these
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data. Specifically, in 2008, it deemed that the evidence was insuf-
ficient to assess the benefits and harms of prostate cancer screening
in men younger than 75 years while recommending against pros-
tate cancer screening in men aged 75 years and older. The well-
documented Grade D recommendation in 2012 furthered this
statement against PSA-based prostate cancer screening citing a lack
of benefit of the prostate cancer screening with associated harms.
Specifically, these potential harms included psychologic distress
attributable to a false-positive test and discomfort andmorbidity of
prostate biopsy.4

Not surprisingly, the Grade D recommendation resulted in rates
of men undergoing PSA-based screening, prostate biopsy and
resultant prostate cancer incidence decreasing in all age groups in
the United States.5 Associated with these observations was an
increased incidence of adverse pathologic and disease character-
istics, thereby prompting an appropriate re-evaluation of the
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USPSTF recommendations and an issuance of a Grade C revision in
2018 for men aged 55e69 years.6

Herein, we review the prostate cancer incidence and distribu-
tion of disease trends over this time frame across a large statewide
registry. We seek to better characterize the implications of such
USPSTF policy statements across the state with analysis of differ-
ential impact based on sociodemographic groups and geographic
locations.
2. Materials and methods

2.1. Data extraction

Age-adjusted rates per 100,000, and percent stage distribution
of newly diagnosed prostate cancers were extracted from the
Pennsylvania Department of Health Enterprise Data Dissemination
Informatics Exchange (EDDIE: https://www.phaim1.health.pa.gov/
EDD/). Cancer incidence data were available for years 1990e2016.
2.2. Definitions

In the EDDIE database, prostate cancer at the time of diagnosis
was staged based on the Surveillance Epidemiology and End Re-
sults (SEER) Summary Staging definitions (in situ, local, regional,
and distant). In short, the cancer was staged in situ when confined
within the basement membrane of the epithelial tissue involved,
local when confined entirely to the organ of origin, regional when
the cancer extends to nearby lymph nodes, organs, or tissue, and
distantwhen the cancer extends to distant organs or distant lymph
nodes.

Rural and urban counties were divided based on population
density (population per square mile). The definition was adapted
from the release of urbanized data from the U.S. Census Bureau in
2013. The USPSTF's Grade definitions are summarized in Table 1.
2.3. Data groups

The data was grouped into three distinct groups by year:
2002e2008 vs. 2009e2012 vs. 2013e2016 to assess the impact of
Prostate, Lung, Colorectal and Ovarian and European Randomized
Study of Screening for Prostate Cancer trials along with USPSTF's
recommendation in 2008 and the newer USPSTF's recommenda-
tion in 2012.
2.4. Statistical analysis

Two-sample T test were used to assess differences between
groups with a P value of <0.05 considered significant.
Table 1
The USPSTF's Grade definitions.

Grade Definition

A The USPSTF recommends the service
(substantial net benefit)

B The USPSTF recommends the service
(moderate net benefit)

C The USPSTF recommends selectively
offering or providing the service
(small net benefit)

D The USPSTF recommends against the
service (no net benefit)

I The current evidence is insufficient

USPSTF, United States Preventive Services Task Force.
3. Results

Fig. 1 summarizes the annual incidence of newly diagnosed
prostate cancer in Pennsylvania adjusted for the population.
Although yearly fluctuations were noted over this time frame a
notable decrease was observed when comparing the earliest time
cohort of 2002e2008 versus the latest 2013e2016 (P ¼ 0.005).
While a variety of factors may contribute to this observation, the
evolution in USPSTF recommendations in both 2008 and 2012 are
likely related to these changes.

Fig. 2a summarizes the stage distribution of prostate cancer
observed over this interval. In this analysis, a significant decrease in
localized prostate cancer (Fig. 2b) with a corresponding increase in
distant disease (Fig. 2d) was noted without a significant change in
regional stage prostate malignancy (Fig. 2c). Specifically, the
percent distribution of distant disease increased from 3.9% in 2008
to 8.6% in 2016 (P ¼ 0.01).

It is well described that African Americans are genetically more
susceptible to developing prostate cancer compared with other
races. In addition, income status and access to health care poten-
tially may further impact the prostate cancer care of African
American men when compared with other races.7,8 As shown in
Fig. 3a, the incidence of localized prostate cancer in African
American men exceeds that of other races throughout the study
period. Furthermore, the localized cancer rates over the past
15 years significantly decreased irrespective of race (Fig. 3b
[Caucasian], 3c [African American], 3d [Hispanic], and 3e [Asian]).
However, when considering the distant cancer rates stratified by
race (Fig. 4a), an increase in distant cancer rates over the recent
years was only observed in the Caucasian population (Fig. 4b,
P ¼ 0.0078) but not in African American men (Fig. 4c).

Fig. 5 demonstrates the trends of distant prostate cancer rate
stratified by age groups. Notably, the younger age groups: 50e54
(P ¼ 0.0041), 55e59 (P ¼ 0.0413) along with the older age groups:
75e79 (P ¼ 0.0107), 80e84 (P ¼ 0.0051), 85þ (P ¼ 0.0022) showed
a significant increasewhen comparing 2009e2012 and 2013e2016.
This younger age cohort is of particular concern, given the likeli-
hood of suchmen experiencing subsequently experiencing prostate
cancer specific mortality.

Finally, when considering geospatial distribution of prostate
cancer across the state, there was no observed difference in the
trend of distant cancer rates when considering rural versus urban
counties (Fig. 6).
4. Discussion

Statewide registry data over the 15 years noted an overall
decrease of prostate cancer incidence in Pennsylvania. Rates of
localized prostate cancer demonstrated a similar decreasing trend,
which was noted in all race categories. Conversely, the distant
prostate cancer rate has increased most notably from 2013 to 2016
with all age groups of patients experiencing this rise including
younger men less than 55 years of age. The observed increase in
distant prostate cancer rates was similar in both rural and urban
counties but was preferentially observed in Caucasian (versus Af-
rican American) men.

African American men show overall higher rates of prostate
cancer incidence at all time points perhaps reflecting a well char-
acterized risk factor for prostate cancer. The etiology for the racial
differentiation in distant prostate cancer rate changes is multifac-
torial including genetics, access to care, and income-related con-
siderations. To explain the increased rates of distant cancer in
Caucasian versus African American men, we hypothesize Caucasian
men may be a population who are more likely to obtain routine
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Fig. 1. The annual incidence of newly diagnosed prostate cancer over the last 15 years in Pennsylvania adjusted for the population (prostate cancer incidence/population*100). Two
dotted lines indicate the release of USPSTF's recommendation on PSA-based prostate cancer screening. PSA, Prostate Specific Antigen; USPSTF, United States Preventive Services Task
Force.

Fig. 2. (A) The stage distribution of prostate cancer in age-adjusted rate per 100,000 over the last 15 years in Pennsylvania; Local, Regional, Distant; two segmental y-axis was
implemented to visualize the changes in regional and distant cancer rates. (BeD) The localized (2B), regional (2C), distant (2D) prostate cancer rates in 2002e2008 vs. 2009e2012
vs. 2013e2016; p values were determined by nonpaired, two-tailed, Student t-test for homogenous variance; <0.05 was considered significant.
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PSA-based prostate cancer screening and therefore were more
negatively impacted by the USPSTF recommendation changes.

In age group analysis, when comparing 2002e2008 to
2009e2012, older populations (aged 65 and older) demonstrated
increased distant cancer rates. Furthermore, when comparing
2002e2008 to 2013e2016, the distant cancer rates were signifi-
cantly increased in all of the age groups. This may reflect the in-
cremental changes with the USPSTF's recommendations: Grade D



Fig. 3. (A) The localized prostate cancer rates in different races: Caucasian, African American, Hispanic, and Asian over the last 15 years in Pennsylvania. (BeD) The localized prostate
cancer rates in Caucasian (3B), African American (3C), Hispanic (3D) and Asian (3E) in 2002e2008 vs. 2009e2012 vs. 2013e2016; p values were determined by nonpaired, two-
tailed, Student t-test for homogenous variance; <0.05 was considered significant.
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for men aged 75 years and older in 2008 and Grade D for men of all
ages in 2012. Of particular concern, however, is the rising rates of
distant disease in younger patients with a longer anticipated life
expectancy. Indeed, prostate cancer screening studies implicate
that screening is most effective in this patient population owing to
a lower likelihood of dying from competing causes of mortality in
the subsequent 7e10 years.9

Our results support data from a largemulticenter cohort of more
than 19,000 prostatectomy cases evaluating the impact of
decreased PSA-based screening on pathologic outcomes. These
authors noted that following the USPSTF Grade D recommendation,
higher rates of high grade (Gleason score � 8þ) prostate cancer,
seminal vesical, and lymph node invasion were noted on final pa-
thology. Associated with these adverse pathologic features was an
increased risk of biochemical recurrence. Our study further high-
lights that distant metastatic prostate cancer rates have signifi-
cantly increased with potential differential racial associations.18
The USPSTF statements from 2008 and 2012 lacked a key
element of shared decision-making for prostate cancer screening.
Indeed, it is better understood that accurate counseling of such
patients is a balance between the anticipated risks of prostate
cancer morbidity and mortality compared with the potential side
effects associated with therapy. The American Urologic
Association clinical practice guideline highlights this latter point in
the cohort of men aged 55e69 years. Additional groups have
advocated for a similar approach in the management of male pa-
tients including the American Cancer Society, the American College
of Physicians, and the American Society of Clinical Oncology.10e12

It is important to recognize that screening for prostate cancer
does not imply therapy for prostate cancer. Multiple studies un-
derscore the increased adoption of active surveillance and the
ability to establish a diagnosis with safe monitoring in the absence
of therapy.13,14 On the other end of the spectrum, therapies for
metastatic and advanced prostate cancer have improved albeit at a



Fig. 4. (A) The distant prostate cancer rates in Caucasian and African American men over the last 15 years in Pennsylvania. (BeD) The distant prostate cancer rates in Caucasian (4B)
and African American (4C) in 2002e2008 vs. 2009e2012 vs. 2013e2016; p values were determined by nonpaired, two-tailed, Student t-test for homogenous variance; <0.05 was
considered significant.

Fig. 5. The distant prostate cancer percent over the past 15 years in Pennsylvania; two
segmental y-axis was implemented to visualize the changes in distant rates in younger
men aged 64 years and younger.

Prostate International 9 (2021) 12e1716
significant cost. Both the LATITIDE and CHAARTED trials have
shown prolonged survival for metastatic, castration-sensitive
prostate cancer using either antiandrogens or systemic chemo-
therapy along with conventional androgen deprivation.15,16 These
trials, however, present a challenging cost conundrum when con-
fronted with an increasing number of patients with metastatic
prostate cancer. Indeed, as therapies improve, life expectancy
Fig. 6. The distant prostate cancer rates per 100,000 in rural vs. urban counties; Urban
counties: Allegheny, Beaver, Berks, Bucks, Chester, Cumberland, Dauphin, Delaware,
Erie, Lackawanna, Lancaster, Lebanon, Lehigh, Luzerne, Montgomery, Northampton,
Philadelphia, and York.
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increases but the cumulative treatment burden to the patient and
society becomes substantial.17

We acknowledge some limitations of this work. Admittedly, this
is a retrospective review of statewide cancer registry data to look at
the potential impact of the USPSTF's guideline changes on prostate
cancer incidence rates. The biggest limitation of this study is the
arbitrary grouping of data to compare the impact of the USPSTF's
recommendation changes. Considering the nature of primary
prostate cancer, there can be a lag time to see increased rate of
metastatic prostate cancer attributable to screening. Furthermore,
prostate cancer mortality attributable to screening changes will not
be available for years. Finally, these data are all based on previously
extracted data without the granularity to examine specifics
regarding the management and presentation of patients.
5. Conclusions

Incident prostate cancer cases diagnosed in Pennsylvania have
decreased over the past 15 years with a recent rise in distant car-
cinomas likely reflecting recommendations of USPSTF against PSA
screening testing. Rising rates of distant disease notably were
observed in all age distributions (particularly younger men aged
50e54 years), as well as those of Caucasian race. Vigilant attention
is requisite to better understand the implications of evolving
screening recommendations for prostate cancer.
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