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The currently declining incidence of cancer of unknown primary

Abstract

Cancer of unknown primary (CUP) is a heterogeneous group of metastatic cancers for which a
primary tumor cannot be identified after a standardized work-up. The biology of CUP has not been
fully elucidated and epidemiologic data may be helpful in this regard. The variations in the incidence-
rate of CUP over time and between countries reflect changes in the risk factors for CUP, incidence
trends of the primary tumors that potentially contribute to the burden of CUP and changes in the
diagnostic technologies and practice. CUP accounted for 3-5% of cancers in the historical series but
its incidence seems to decline in the recent publications. This paper reviews the published cancer-
registry studies in order to identify and understand the variations in the incidence-rates of CUP.
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Introduction

Cancer of unknown primary (CUP) represents a heterogeneous group of metastatic tumors for which
a standardized diagnostic work-up does not identify the primary tumor at the time of diagnosis [1]. It
is a well recognized clinical syndrome that is characterized by a widespread metastatic cancer with
aggressive biological and clinical behavior [2]. The minority of CUP patients (20%) has a favorable
CUP subset characterized by a good prognosis whereas the majority (80%) has an unfavorable CUP
subset characterized by a poor outcome [3]. Chromosomal instability may account in part for these
characteristics but the identification of the exact pathogenesis of CUP would yield a better
understanding of its aggressiveness [4]. The epidemiology of CUP may be a gateway that provides
insight into its biology. The comparison of population-based studies may identify patterns of
incidence-rates among different populations which reflects changes in risk factors for CUP, incidence
trends of the primary tumors that potentially contribute to the burden of CUP and changes in the
diagnostic technologies and practice [5]. For this purpose, we reviewed the published studies of the
published cancer-registry data in order to identify and understand the variations in the incidence-
rates of CUP.

CUP trends in population-based studies

An overview of the CUP incidence-rates shows that the epidemiology of CUP in Europe has witnessed
an initial increase until 1990 or 2000, depending on the countries, before starting to decrease (Figure
1). The peaks of incidence-rates occurred around 1980 in the United States and have been decreasing
by 3.6% per year in the last decades [6]. The Unites States experienced decreases earlier than other
countries around 1980 whereas the European countries started their decreasing trend around 1990
in Norway [7] and around 2000 in Scotland [5], Switzerland [8], Netherlands [9,10] and Sweden [11-
13]. Australia also had a similar trend to the European countries [14].
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Figure 1: Schema of the approximate variations in the incidence-rates of cancer of unknown primary
by country

In Norway, the incidence-rate increased between 1970 and 1990 from 2-4 to 6-8 per 100.000 and
decreased thereafter to 2-3 per 100.000 in 2010 [7]. The percentage of CUP patients increased from
2-3% in 1970 to 4-5% in 1990 and deceased thereafter to 1.7% [7].

In Scotland, the incidence-rates of CUP increase from 7-8 per 100.000 in 1960s to a peak of 14-18 per
100.000 in the early to mid-1990 followed by a steeper decrease to 8 per 100.000 in 2009 [5]. CUP
represents 3.9% of cancer diagnosis during the period 1961-2010 and slightly decreased to 3.2%
when limiting the period to 2001-2010 [5].

In Switzerland, the incidence-rate increased between 1981 and 1997 from 10.3 to 17.6 per 100.000
and decreased thereafter to 5.8 per 100.000 in 2014. CUP accounted for 1.5% of cancer diagnoses in
1980s, peaked to 2.1% in 1997 and decreased to 0.9% in 2014 [8].

In Netherlands, the published analysis does not report on the epidemiology of CUP before the year
2000 however the incidence-rate seemed to decrease from 14 to 7 per 100.000 between 2000 and
2012 [9]. The prevalence of CUP accounts for 2.5% in Netherlands during the time period 2000-2012
whereas it represented 4.0% in Southeast Netherlands during the time period 1984-1992 [9,10].

In Sweden, three population-based analyses have reported on the CUP epidemiology using the same
registry [11-13]. Two of these studies included patients from the same time period 1960-2008 and
showed different incidence-rates as they standardized their findings according to different
populations [11,13]. Randen et al. reported an increased incidence-rate between 1960 and 2000
from 10 to 16 per 100.000 and thereafter decreased to 12 per 100.000 by 2007 [13]. Shu et al. on the
other hand showed almost similar kinetics with an increased incidence-rate from 4 per 100.000
during the early 1960s to 8 per 100.000 in the late 1990s and declined thereafter to 6-7 per 100.000
in 2005 [11]. Bevier et al. reported on the study period 1987-2008 and an initially increasing
incidence-rate from 7 to 8 per 100.000 between the time period of 1987-1994 and 1995-1999 before
a decrease thereafter to 6 per 100.000 in 2008 [12]. CUP accounts for around 3% of all diagnosed
cancer [13].



In South Australia, the incidence-rates of CUP increased from 9.4 per 100.000 in 1977-1980 to 15.1
per 100.000 in 1981-1984 and tended to peak at 17.2 per 100.000 in 1993-1996 before declining to
14.8 per 100.000 in 2001-2004 [14]. The prevalence of CUP accounts for 3.5% of cancer diagnosis
[14].

Understanding the variation in the CUP trends

The estimates of the incidence of CUP depend crucially on its definition. CUP is widely defined as a
metastatic tumor for which a standardized diagnostic work-up fails to identify the site of origin at the
time of diagnosis [1]. Unfortunately this definition under-estimates the population burden of disease
as it excludes cancers that are not microscopically verified which corresponds to 20-60% of patients
with CUP [5,6]. Effectively, the percentage of CUP decreases from 3.2% to 0.3% when mandating
microscopic confirmation in the same time population and time period [5]. The variation in the
definition of CUP between different epidemiological studies highlights the lack of an international
agreement on guidelines for the registration of CUP as well as a standard grouping of diagnostic
codes for analysis [15]. Cancer registries of CUP may not truthfully reflect the true incidence of CUP
as they are also affected by the inadequate and low utilization of diagnostic services as well as poor
documentation and notification of diagnostic results. Moreover, the CUP incidences are affected by
inadequate cancer registry practices [16]. An audit of the New South Wales Central Cancer Registry
reclassified 30.0% of the CUP cases into known primary tumors thus decreased the incidence rates of
CUP [17]. This issue may be speculated in the Swedish database especially that 2% of the patients
with CUP were diagnosed with a new cancer within 5 years which may be suggestive of a potential
primary culprit [13].

The differences in the CUP incidence-rates across the different age groups show that the main
variations occur among older patients [5,13]. CUP of the elderly has risen as a particular entity [18].
Among individuals older than 60 years of age, the incidence-rate for CUP in the digestive tract has
increased markedly [12]. The most common location of metastasis in this age group is the liver which
may be explained by the similar age-specific incidence for colorectal cancer [12]. Similarly, the age-
specific incidence trend for bone CUP can be explained by a similar age-specific incidence for
prostate cancer with bone as most common metastatic site [12]. It is noteworthy that the searching
for the primary site seems less intensive in older patients [5,13].

The variations in the CUP incidence-rates allude to the possible pathogenesis of CUP. The overall
increases are explained by the increasing trends of any cancer every year and the increased
awareness of CUP as a diagnostic entity [5]. On the other hand, the decreases are explained by
several reasons. First, the incidence of CUP may be decreasing in parallel to the incidence of lung
cancer which is amongst the most commonly reported primaries in CUP [12-14]. Second, the better
understanding of the risk factors for CUP account in part for the variations in the CUP epidemiology.
The incidence-rates of CUP are replicated in different birth cohorts which suggests modest birth
cohort effects [11]. Moreover, the understanding of familial clustering leads to targeted
investigations for primary sites which allow a higher rate of primary tumor identification [19]. The
sociodemographic factors account for a part of the variations in the CUP incidence-rates. The
modifications in the risk factors of CUP, such as the steady decline in smoking, explains in part the
decreased prevalence of CUP [20]. Last, the wider access to the improved diagnostic methods such as
modern imaging and gene profiling technology allows an identification of primary sites thus lowers
the incidence-rates of CUP [5]. For example, CT scan better identifies lung cancers which are the
most common primaries for brain CUP and PET scans that contributes to the management of cervical
adenopathies from CUP and those with single CUP metastasis [1,21]. Moreover, gene expression



profiling predicts the site of origin in >95 % of patients compared to 35-55 % with
immunohistochemical staining thus lowering the incidence-rates of CUP [22].

Conclusion

This analysis of population-based registries presented above show that the incidence-rate of CUP has
been decreasing over time. The reasons for this decline may be due to the decreased occurrence of
potential primaries for CUP or the improvement in the diagnostic methods such as advanced imaging
and molecular profiling. Unfortunately, the analysis of cancer registries are limited in the clinical
dimension as they lack specific details on the diagnostic work-up to identify the primary tumor. Solid
conclusions concerning the reasons for this decline in the incidence-rate of CUP cannot be withdrawn
from the current literature and any attempt in this regard is speculative. Epidemiologic research in
this regard is strongly encouraged to understand the reasons behind these variations as may shed
some light on the enigmatic biology of CUP.
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