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Rapid reduction in the incidence of cancer of unknown primary.
A population-based study

ODD TERJE BRUSTUGUN!2? & ASLAUG HELLAND!:2

I Department of Oncology, Oslo University Hospital, The Norwegian Radium Hospital, Oslo, Norway and
2Institute of Clinical Medicine, University of Oslo, Oslo, Norway

Abstract

Background. Cancer of unknown primary (CUP) carries a dismal prognosis due to the two hallmarks of 1) being metastatic
with 2) no known specific treatment. An organ-labeled diagnosis of cancer should therefore be sought. In this study, we
have analyzed population-based incidence and survival data of CUP over the latest 40 years. Material and methods. Com-
plete national data on 23 004 CUP-patients from the Cancer Registry of Norway sampled from 1971 to 2010 are pre-
sented, with absolute and age-adjusted incidence rates correlated to the total cancer incidence. One-year relative survival
rates were calculated. Results. The incidence of CUP increased both in absolute numbers and as a fraction of total cancer
incidence during the first half of the period. There has been a substantial decrease in incidence over the latest 20 years,
now being responsible of only 1.7% and 1.2% of the total cancer incidence in females and males, respectively, with an
age-adjusted incidence rate of 3.5 and 3.8, respectively. The one-year relative survival rate has increased and was slightly
below 20% for both sexes in 2010. Conclusion. Better diagnostics, both radiological and pathological, is probably respon-

sible for a substantially lower incidence. Improved treatment for cancers in general also benefits the CUP-group.

The diagnosis cancer of unknown primary (CUP) is
by definition metastatic, and invariably confers a dis-
mal prognosis [1]. Furthermore, due to its unknown
organ-specified origin the condition is hampered
with an even worse prognosis as disease-specific
treatment is unavailable and management must be
based on assumptions on aggressiveness and proba-
bilities of origin [2]. The diagnostic work-up should
therefore be thorough, and efforts made to improve
specification. This confers especially to radiological
and histopathological examinations [3,4].

Current literature estimates the incidence of CUP
to 3—5% of all cancer diagnoses, but some reports have
pointed to a certain reduction of incidence during the
latest years [5]. In a recent publication from Sweden
a reduction in incidence rates from approximately 7-6
per 100 000 from 1987-2008 was shown [6]. The
one-year survival is in various reports reported below
20%, but depends on prognostic stratification [7,8].

In this study we have population-based data of
CUP incidence and survival from Norway, in the
period from 1971 to 2010. During this period, the

diagnostic possibilities were improved, especially due
to increased use of CT-scanning from the mid-1970s,
PET-scannings from the early 2000s, and increased
use of immunohistochemistry. Here we report inci-
dence and survival data on a national level during
this period of improved diagnostic possibilities.

Material and methods

Norway, with a population of 5 million, has a univer-
sal public health service financed by taxation and a
national insurance scheme accessible to all residents,
independent of social or economic status. In the
period studied, the proportion of citizens of non-
western origin fluctuated from 1.3% to 4.9%. In
our data set no subset analysis was conducted based
on race, socioeconomic status or geography.

Data collection

Since 1952 all malignant neoplasms have been
reported to the Cancer Registry of Norway. In addition,
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copies of cytology, biopsy and autopsy reports are
submitted from pathology laboratories as well as
death certificate reports from the Cause of Death
Register run by the National Statistics Bureau,
Statistics Norway. Since 1998 all hospitals have
filed discharge summaries electronically to the
registry. The system of reporting to the Cancer
Registry of Norway was evaluated in 2009, and over-
all completeness of reporting was estimated at
98.8% [9].

For the current study, we have included ICD-10
diagnose code C39, C76 and C80, and for previous
periods similar diagnoses have been included depend-
ing on the coding system used.

Patient follow-up

Mortality updates are conducted routinely by the
Cancer Registry of Norway through linkage with
the Cause of Death Register. In survival analyses, the
primary outcome was survival following a diagnosis
of CUP. Follow-up was defined as the time from
CUP diagnosis to death as reported from the Cause
of Death Register or to the last date of data sub-
mission for patients who were still alive, whichever
came first.

Statistical methods

We divided the study period into calendar years.
Incidence data are presented as absolute numbers,
and age-adjusted rates by the direct method to the
standard world population. We calculated one-year
male and female relative survival for individuals
diagnosed through successive five year calendar
periods. We estimated relative survival for men and
women using the method of Hakulinen, where the
survival time of the matched individual is censored
at the same survival time as that of the patient with
cancer [10]. Relative survival adjusts for competing
causes of death expected for persons of the same sex,
age and calendar year of investigation (the ratio of
observed survival in a population to the expected
survival rate); hence cause of death information is
not required.

Results
Incidence

A total of 23 004 cases of cancers of unknown
primary are registered by the Cancer Registry of
Norway in the 40-year period 1971-2010. The age-
adjusted incidence rate per 100 000 in women
increased from 2.8 in 1971-1975 to 6.2 in 1991-
1995, and decreased to 3.5 in 2006-2010. In men
the rates increased from 4.9 in 1971-1975 to a peak
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Figure 1. The age-adjusted incidence rates for CUP increased
until 1990, but has shown a substantial decrease over the latest
20 years.

of 7.9 in 1991-1995, decreasing to 3.8 in the latest
five-year period (Figure 1). The incidence of CUP in
absolute numbers increased steadily during the first
20 years, from 254 patients in 1971 to 830 patients
in 1992, In the latter part of the period, there has
been an approximately 50% decrease, to 405 new
cases in 2010 (Figure 2). This corresponds to an
average absolute annual decrease over the latest
20 years of 3.4% in men and 2.8% in women,
whereas the age-adjusted annual decrease has been
3.3% and 2.3%, respectively, in the same period. In
the first 30-years of the period, the incidence
in males was significantly higher than in women
(p=0.028), but this has become insignificant during
the latest 10 years.

The total number of cancer cases has increased
steadily over the 40-year period in Norway, from
5674 cases in females and 5793 in males in 1971,
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Figure 2. The incidence of CUP in absolute numbers has followed
a different curve than the general cancer incidence in Norway.
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Figure 3. CUP as percentage of all cancers peaked around 1990,
but represents now only 1-2%.

to 13 161 and 15 110 cases, respectively, in 2010
(Figure 2). The CUP-fraction of the total numbers
thus has decreased substantially, accounting for only
1.73% and 1.17% of all cases for females and males,
respectively, in 2010 (Figure 3).The highest fractions
were reached in 1992 for females (4.78%) and 1988
for males (4.26%).

Survival

The one-year survival has fluctuated around 10%
throughout the period, but the latest five years there
has been an upward trend for both sexes, being in
2010 19.4% for males (95% CI 13.2-26.6) and
18.3% (95% CI 12.9-24.6) for females (Supplemen-
tary Figure 1, available online at http//www.informa
healthcare.com/doi/abs/10.3109/15622975.2013.
783230). The median survival is slightly higher for
women than for men, as is seen for most cancer
types, but is generally low, around 2-3 months. A
slight improvement has been seen in the latest years,
most evident for men (Supplementary Figure 2,
available online at http//www.informahealthcare.
com/doi/abs/10.3109/15622975.2013.783230).

Discussion

This study confirms and extends the knowledge on
the decrease in incidence of cancers of unknown pri-
mary over the latest 20 years [11]. The incidence in
males was substantially higher than in females until
the last 10 years, but the decrease rate has since been
larger in men. The incidence peak for both sexes was
reached around 1990. The decrease might be
explained by the fact that the diagnostic armamen-
tarium has been gradually improved, as more endos-
copies and CT scans have been performed and also
an increased pathological accuracy has evolved, in

particular, due to increased use of immunohis-
tochemistry and other tests including molecular
genotyping.

The one-year survival has during the recent years
improved from around 10%, now approaching 20%
for both sexes. This may have several causes. The
diagnostics have improved since 1970, with CT’s
being available from the mid-1970s, MRI from the
1980s and PET-scanners during the latest 10 years.
Cancers therefore are generally diagnosed in earlier
stages and with better accuracy in recent years [12].
Furthermore, the advent of diversified immunohis-
tochemistry as well as other molecular classifications
(although not widely employed clinically), has
undoubtedly increased the diagnostic specification
[13]. Thereby more patients are probably given a
therapy-directing tentative, although not definitive,
diagnosis that is more in concordance with the true
origin of the tumor.

Better stratification of CUP patients into favor-
able or unfavorable subsets, and an improved treat-
ment algorithm — e.g. axillary lymph-node only
patients are treated aggressively as breast cancer —
might itself have resulted in better survival results
lately [14].

The advent of improved chemotherapy might
have contributed to the increased one-year survival
observed in the later years, even though the che-
motherapy-effect has been questioned [8]. Finally,
the improved survival might rely on a reduced frac-
tion of the most unfavorable diagnoses in the CUP-
category. Aggressive tumors as pancreatic cancers
and lung cancer might be represented to a less
extent, due to improved radiological diagnostics.
The substantial increase of these, especially lung
cancer, in Norway might corroborate this hypoth-
esis [15]. Interestingly, the reduction of CUDP,; also
among women, is seen in a period where there has
been a dramatic increase of smoking-related can-
cers among women (particularly adenocarcinomas
of the lung) following the increased prevalence of
female daily-smokers which only over the recent
few years has shown a declining trend [15].

The fact that the one-year survival has increased
whereas the median survival has improved to a less
extent may indicate and confirm that there is a sub-
group of patients that has a prolonged survival, but
that the majority still has a dismal prognosis.

In conclusion, we have shown a substantial
decline in the frequency of CUP on a national level,
and also a better prognosis. Still the disease affects
a large number of patients, and the diagnosis is gen-
erally dismal. Struggles should therefore be made to
reduce the frequency further, and to improve the
survival for one of the hitherto most fatal of all
malignancies.
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