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Abstract

Recent studies show decreasing prostate-specific antigen utilization and increasing incidence of metastatic prostate cancer
in the United States after national recommendations against screening in 2012. Yet, whether the increasing incidence of met-
astatic prostate cancer is consistent in magnitude with the expected impact of decreased screening is unknown. We com-
pared observed incidence of metastatic prostate cancer from the Surveillance, Epidemiology, and End Results program and
published effects of continued historical screening and discontinued screening starting in 2013 projected by 2 models of dis-
ease natural history, screening, and diagnosis. The observed rate of new metastatic prostate cancer cases in 2017 was 44%-
60% of the projected increase under discontinued screening relative to continued screening. Thus, the observed increase in
incident metastatic prostate cancer is consistent with the expected impact of reduced screening. Although this comparison
does not establish a causal relationship, it highlights the plausible role of decreased screening in the observed trend.

Over the 2 decades following the adoption of prostate-specific
antigen (PSA) screening in the United States, there was a 66%
decline in the incidence of newly diagnosed metastatic prostate
cancer among men aged 50-84 years (1). This decline in meta-
static disease suggested that PSA screening detected many can-
cers early while they were still localized and could be treated
with curative intent. A pooled analysis of large randomized
screening trials confirmed that early detection statistically sig-
nificantly reduces prostate cancer deaths (2). Now, the nation
faces the opposite situation, with a declining utilization of PSA
screening and increasing incidence of metastatic prostate
cancers.

Because of concerns about overdetection, treatment morbid-
ity, and limited short-term absolute mortality benefit (3), the US
Preventive Services Task Force (USPSTF) recommended against
PSA screening for men aged 75 years and older in 2008 and for
all ages in 2012 (4,5). According to the National Health Interview
Survey, between 2008 and 2015 there was a nearly 10% decrease
in the proportion of men aged 50 years and older who said they
had been screened in the prior 12 months (6). Jemal and col-
leagues recently estimated an annual 5% increase in incident
metastatic prostate cancer from 2010 to 2016 among men aged
50 years and older (7). Contemporary data from the

Surveillance, Epidemiology, and End Results (SEER) program
demonstrate that newly diagnosed metastatic prostate cancer
cases increased by 39% in the 5 years after the 2012 USPSTF rec-
ommendation (8).

In this brief communication, we examined whether the ris-
ing incidence of advanced prostate cancer in the United States
is consistent in magnitude with the predicted impact of reduced
screening after the USPSTF recommendations in 2008 and 2012.
Specifically, we reexamined metastatic incidence projections
from 2 models of prostate cancer progression and detection
published soon after the 2012 USPSTF recommendation (9).

The Fred Hutchinson Cancer Research Center and University
of Michigan models estimate transitions from preclinical to
clinical and from localized to advanced prostate cancer.
Although they make different assumptions about underlying
natural history, both models were calibrated to prostate cancer
incidence rates from SEER under a reconstruction of historical
PSA screening (10). The models previously projected new diag-
noses of metastatic disease under 1) a continuation of historical
PSA screening and 2) discontinued PSA screening starting
January 1, 2013 (9). In this analysis, we superimpose observed
metastatic incidence rates from SEER through 2017 over these
model projections. For either model, we calculate the rise in
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Figure 1. Metastatic prostate cancer incidence rates per 100 000 men aged 50-84 years over the period 1975-2017 from the Surveillance, Epidemiology and End Result

program and projections from 2 prostate cancer models under a continuation of historical screening and discontinued screening beginning January 1, 2013. (A) This

graph shows projections from the Fred Hutchinson Cancer Research Center model. (B) This graph shows projections from the University of Michigan model. PSA ¼
prostate-specific antigen; USPSTF ¼ US Preventive Services Task Force.
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observed metastatic incidence relative to these 2 extreme
scenarios.

Figure 1 shows incidence of metastatic prostate cancer pro-
jected by the models under a continuation of historical PSA
screening and under discontinued screening starting in 2013,
with observed incidence from SEER superimposed. Neither
model fully captured the drop in metastatic incidence after PSA
screening started, possibly because of the models accounting
only for the effects of screening and not for other influences on
early detection, such as increasing awareness of prostate cancer
by patients and providers (11). Yet, both models’ projections
were close to observed rates in 2012.

In 2017, the observed rate was 32.6 new cases per 100 000, a
39% increase over the 23.4 per 100 000 projected by both models
under a continuation of historical screening. Under discontin-
ued screening, the models projected 44.3 (University of
Michigan) or 38.7 (Fred Hutchinson Cancer Research Center)
new cases per 100 000. Thus, the observed rate was 44%-60% of
the increase under discontinued screening relative to continued
screening. Because it falls midway between the bounds pro-
jected under these extreme scenarios, we conclude that the ob-
served incidence of metastatic prostate cancer is consistent
with the expected effect of reduced PSA screening.

This comparison shows that recent rises in advanced pros-
tate cancer correspond with the effects of decreased screening
anticipated by 2 disease models. These findings do not establish
causality. Nonetheless, they show that the magnitude of the re-
cent rise in the incidence of advanced disease is consistent with
the expected impact of reduced screening following national
recommendations against routine PSA screening.

Whether the observed increase in incident metastatic pros-
tate cancer is a public health concern depends on the popula-
tion still being screened. Has screening been reduced in all men,
or is it now more concentrated among the men most likely to
benefit (12)? According to the National Health Interview Survey
from 2008 to 2015, the percentage of men who received a PSA
test in the prior 12 months decreased more among men at least
75 years old when compared with men aged 50-74 years; how-
ever, the percentage of men screened in the older group
remains higher than that in the younger group (35% vs 30%) (6).
Some older men, particularly those with long life expectancy
and few prevalent comorbidities, may benefit from early detec-
tion and treatment. However, benefit is more likely in younger
men, so the higher percentage of men screened at older ages
than at younger ages is concerning.

Is the observed increase in incident metastatic prostate can-
cer an acceptable cost for the benefit of reducing overdiagnosis
and overtreatment? This depends on the magnitudes of re-
duced overdetection and overtreatment—which are impossible
to quantify with certainty—and whether this increase confers
substantial increases in mortality. Quality-of-life and economic
concerns should likewise be considered. Symptomatic meta-
static prostate cancer is morbid and costly. The standard treat-
ment—androgen deprivation—is associated with hot flashes,
cardiovascular disease, cognitive impairment, and sexual side
effects (13). And new first-line therapies for metastatic disease
cost between $80 000 and $500 000 per treatment (14). Thus,
increases in metastatic diagnosis have implications beyond po-
tential increases in prostate cancer deaths.

In summary, the observed increase in incident metastatic
prostate cancer is consistent with model predictions of the im-
pact of decreased PSA screening on diagnosis. With the revised
2018 USPSTF recommendation for shared decision-making be-
tween men aged 55-69 years and their providers regarding PSA

screening (15), epidemiological surveys and modeling studies
will continue to help analyze and interpret trends. Our objective
should be to determine whether we are successfully balancing
the harms of screening with the harms of not screening, includ-
ing the impactful harm of increasing incident metastatic pros-
tate cancer.
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