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KEYWORDS Abstract Background: The diagnostic characteristics of men who eventually die from pros-
Prostatic neoplasms; tate cancer (PCa) and the extent to which early diagnostic strategies have affected these char-
Registries; acteristics are unclear. We aimed to investigate trends in survival and clinical presentation at
Cause of death; diagnosis in men who eventually died from PCa.
Prognosis; Patients and methods: Based on the national database, the Danish Prostate Cancer Registry, a
Risk factors; nationwide population-based study of all 19,487 men who died from PCa in Denmark between
Lethal prostate cancer; 1995 and 2013 was conducted. Trends in median survival and trends in age, prostate-specific
Epidemiology; antigen (PSA), clinical stage, and Gleason score (GS) at diagnosis were analysed.
Clinical characteristics; Results: A total of 46.9%, 16.8%, and 36.3% had metastatic (M+), locally advanced/lymph
Danish Prostate node positive (LaN+), and localised disease, respectively, at diagnosis. Only 0.15% had loca-
Cancer Registry lised disease, GS < 6 and PSA<10. Over time, the proportion of men with M+ disease at diag-

nosis decreased from 54.0—38.3% (p < 0.0001), whereas the proportion LaN + disease
increased from 8.6—27.3% (p < 0.0001). The proportion of localised disease remained stable
at 33.2—41.9%. Median survival increased 2.11 years from 1.88 (95% CI: 1.68—2.08) in 1995
to 3.99 (95% CI: 3.71—4.28) years in 2013, p < 0.0001.

Conclusions: In a large population-based study, the results confirmed concurrent literature that
the majority of men who eventually died from PCa had LaN+ or M+ disease at diagnosis. The
proportion of men with M+ disease at diagnosis decreased significantly over time, parallelled
by an increase in median survival. Taken together, this indicates a lead-time effect on survival,
which presently, however, is not substantial enough to result in a reduced PCa-specific mortality.
© 2017 Elsevier Ltd. All rights reserved.
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1. Introduction

Prostate cancer (PCa) is curable if detection is advanced
to a point where the disease is still localised or locally
advanced [1]. As a consequence of PCa’s long asymp-
tomatic phase, early detection and treatment strategies
have been introduced and advocated to reduce PCa-
mortality [2—4]. Prostate-specific antigen (PSA) testing
has been the primary driver of early detection strategies
and has resulted in dramatic increases in incidences of
PCa worldwide [5]. However, only a modest reduction in
PCa-mortality has been observed, and currently, sys-
tematic PSA screening in healthy men is not advocated
in most countries [6,7]. In Denmark, PCa-mortality has
remained stable at of 19/100,000 men (world standard
population) [8]. Although PSA screening has never been
recommended in Denmark, development in incidence
mirrors countries where more systematic PSA screening
has been used [5,8]. Central to the debate about early
detection is the risk of overdiagnosis and overtreatment.
Numerous studies have identified prognostic factors
defining patients at risk of PCa-specific mortality [9,10].
Fewer studies have investigated the disease course and
characteristics at diagnosis in large population-based
studies of patients who ultimately died from PCa. To
study such a population, we identified the complete
population-based cohort of Danish men who died from
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PCa between 1995 and 2013 (n = 19,487). We analysed
the characteristics at diagnosis and PCa-specific survival
and how these changed over time.

2. Patients and methods
2.1. Men with lethal PCa

All men recorded as having died from PCa during
1995—2013 were extracted from the Danish Register of
Causes of Death (RCOD), which has been reported to
have a 93% concordance rate between PCa registered as
the underlying cause of death and manual reviews of pa-
tients charts [11,12]. Fig. 1 presents the flow of inclusion.
Based on the Danish Civil Registration System (CPR),
number assigned to all Danish citizens, diagnostic char-
acteristics and date of diagnosis were identified in the
Danish Prostate Cancer Registry (DaPCaR) [13]. DaP-
CaR is a national database previously described in detail,
that holds integrated information on histopathology,
clinical findings and survival (vital status) [14]. Tumour
classification and date of diagnosis from men not identi-
fied in DaPCaR was obtained from the Danish Cancer
Registry (DCR) [15]. A total of 6254 men did not have
histopathologically verified PCa in DaPCaR, and for
these men, manual review of their histopathological his-
tory was performed in the Danish Pathology Registry to
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Fig. 1. Flow of inclusion.
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