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ABSTRACT

Background The purpose of this study is to elucidate incidence, mortality, survival, and prevalence
of kidney cancer in elderly persons compared with younger persons in Denmark.

Material and methods Cancer of the kidney was defined as ICD-10 code DC 64. Data derived from
the NORDCAN database with comparable data on cancer incidence, mortality, prevalence and
relative survival in the Nordic countries, where the Danish data were delivered from the Danish
Cancer Registry and the Danish Cause of Death Registry with follow-up for death or emigration
until the end of 2013.

Results The proportion of patients diagnosed with kidney cancer over the age of 70 years has
decreased from 43% in 1980 to 32% in 2012 in men and remained almost constant in women,
around 50%. Incidence rates were at least five times higher in men aged 70 years more but there
was no particular trend with time. In men aged less than 70 years, the incidence rates started
increasing around 2000. The incidence rates were lower in women but with a similar pattern as in
men. Mortality rates remained stable over time in persons aged 70 years or more while they
decreased with time in younger women. Both the one- and the five-year relative survival increased
steadily over time for all age groups but the survival was lower for patients aged 70 years or more
than for younger patients. The prevalence increased three times from 1559 patients being alive
after kidney cancer in1980 to 4713 in 2012.

Conclusion A challenge in managing kidney cancer in the elderly is to establish interdisciplinary
collaborations between different specialties, such as surgeons, clinical oncologists, and geriatricians
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to be able to deliver the best possible care in the future.

The incidence of kidney cancer increased dramatically during
the past two decades in the Nordic countries [1] as well in the
US and Western Europe [2]. This increase reflects mainly smaller
tumors and is thought to be due to increased use of abdominal
imaging, such as computed tomography (CT) and renal
ultrasound [3,4].

A number of risk factors have been identified for developing
kidney cancer, such cigarette smoking, obesity, hypertension,
and antihypertensive medication, but the etiology remains
unknown [5]. There are believed to be three major inherited
forms of renal cell cancer, von Hippel-Lindau-associated,
familial clear cell, and hereditary papillary renal cell carcinoma
(HPRC), which together account for a small proportion of
kidney cancers. All three familial syndromes are inherited
dominantly and tend to arise at a much younger age than
sporadic cases [6].

The current guidelines for the treatment of kidney
cancer cover all age groups without taking into account
the specific problems faced by elderly patients, such as
significant comorbid conditions and polypharmacy [7]. The
gold standard for managing kidney cancer is a radical or

partial nephrectomy. However, minimally invasive/percuta-
neous nephron sparing techniques have been developed
in the last decade to manage smaller renal masses,
including thermal ablation via radiofrequency and
cryotherapy [8]. It is hoped that such minimally invasive
techniques may lead to more elderly persons being
offered curative surgery.

The purpose of this study is to elucidate incidence,
mortality, survival, and prevalence of kidney cancer in
elderly persons compared with younger persons in
Denmark.

Material and methods

Cancer of the kidney was defined as ICD-10 code DC 64. A
more detailed description of the materials and methods appear
elsewhere [9]. In brief, data were derived from the NORDCAN
database, which has comparable data on cancer incidence,
mortality, prevalence, and relative survival rates in the Nordic
countries, where the Danish data were derived from the Danish
Cancer Registry and the Danish Cause of Death Registry with
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Figure 1. Incidence rates of kidney cancer in Denmark, 1980-2012, by age group. A. Males, B. Females.
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Figure 2. Mortality rates from kidney cancer in Denmark, 1980-2012, by age group. A. Males, B. Females.

follow-up for death or emigration until the end of 2013. This
study focuses on the elderly population with age categorized
as 0-69, 70-79, 80-89 and 90 + years.

For incidence and mortality, age group-specific numbers
and rates per 100 000 person years are shown in tables and
graphs with calendar periods for time of diagnosis 1978-1982,
1988-1992, 1998-2002, 2003-2007, 2010, 2011 and 2012.
Prevalence is defined as the number of cancer patients
(including cured patients as well) with that specific diagnosis
still alive and is shown in tables by the end of 1980, 1990, 2000,
2005, 2010, 2011 and 2012.

Sex- and age-specific one- and five-year relative survival
proportion ratios were calculated for each of the diagnostic
groups for the age groups 0-69, 70-79, 80-89 and 90 + years
and for the five-year periods of diagnosis 1968-1972, 1973-
1977, ..., 2003-2007 and 2008-2012. Relative survival for a
group of cancer patients is calculated as the observed overall
survival (where all causes of death are considered events)
divided by the expected survival for a group from the Danish
population with the same age, gender, and year of birth.
Actuarial method is used for observed survival and Ederer ||
method for expected survival [10]. Relative survival can be
interpreted as the survival if the cancer was the only cause of

death. For the most recent period, 2008-2012, not all
patients can be followed up for death in five years and so
we used hybrid methods where we supplemented the
survival experience from cancer patients diagnosed in earlier
years [11].

Results

The average annual number of new cases of kidney cancer
increased in men from 267 in 1980 to 467 in 2012 and in
women from 216 to 264, corresponding to an increase in
men by 75% and 22% in women (Table I). The proportion of
patients diagnosed over the age of 70 years has decreased
from 43% in 1980 to 32% in 2012 in men and remained
more or less constant in women, around 50%. The average
annual number of deaths from kidney cancer remained
stable in men, 166 in 1980 and 174 in 2012, but decreased
in women from 152 in 1980 to 115 in 2012 (Table Il). About
45% of deaths occurred in men aged more than 70 years
while in women, the proportion increased over time reach-
ing 71% in 2012.

Adjusting for changes in population size and age, Figure 1
illustrates that the incidence rates were at least five times
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Trend for 1- and 5-years relative survival: Kidney
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Figure 3. Trend for 1- 5 years relative survival after kidney cancer in Denmark.

higher in men aged 70 years more but that there was no
particular trend with time. In younger men aged less than
70 years, the incidence rates started increasing around 2000.
The incidence rates were lower in women but with a similar
pattern as in men. The mortality rates were also higher, about
three times, in persons aged 70 years or more than in younger
patients (Figure 2). The rates remained stable over time in men
and women aged 70 years or more while they decreased with
time in younger women.

Both the one- and the five-year relative survival increased
steadily over time for all age groups but the survival was lower
for patients aged 70 years or more than for younger patients
(Figure 3). The one-year relative survival was 82% and the five-
year relative survival around 60% in patients aged less than 70
years in 2008-2012 and the equivalent figures for those
aged 70-89 were in the order of 73-63% and 50-35%. There
were too few patients over 90 years to provide meaningful
figures.

The prevalence increased three times from 1559 patients
being alive after kidney cancer in 1980 to 4713 in 2012
(Table 1ll). The proportion of persons aged 70 years or more
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remained quite constant around 39% in men and 50% in
women.

Discussion

From 1980 to 2012 incidence rates of kidney cancer have
remained fairly constant in persons aged 70 years or more, but
increased in younger persons (less than 70 years) since 2000. It
has not been accompanied by an equivalent increase in the
mortality rates. There are several possible reasons for these
differences. One could be due to lifestyle differences, such as
smoking. There is a marked difference in tobacco consumption
in the Nordic countries with higher rates in the elderly
compared to younger patients. Other examples of higher risk
behaviors in the elderly population include higher rates of
obesity and alcohol consumption. Sweden, as opposed
Denmark and other European countries, since 1979 has seen
a decrease in the incidence of kidney cancer and median tumor
size. In Sweden, there has been an increased use of CT and
ultrasound scans, which may account for the observation that
tumor cases are being detected at an earlier stage. There has



Table lll. Annual number of persons alive with kidney cancer in Denmark by 31 December, 1980-2012.

70-74 years 75-79 years 80-84 years 85-89 years 90 + years All ages

0-69 years

Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases Prev cases

Prev cases

male

male female male female male female male female male female male female

female

%
100
100
100
100
100
100
100

%
100
100
100
100
100
100
100

%
13

2.1

%
0.5

%
47

%
1.2

3.1

%

8.9
1.9

134

%
6.4

% % % % %
16.4 15.8 10.5 13.2
8.6

56.1

%
64.9

752

989
1167
1265
1618
1679
1756

807
1078
1499
1803
2564
2793
2957

10
21

35
52

10
33
63

67

118

52

93
131
147
205
225
245

29
153
161

85
128

119
182
160
146
224
231
270

132
175
210
250
354
383
423

422
463
581
657
827
863
884

524

1980
1990
2000

0.6

53
6.3

155

1.9

13.1

18.4

16.2

46.8

59.6
58.8

643
881
1112
1580
1729
1804

3.0
3.0

43

35
38

69

1.2
1.2
13
1.0
13

18
22

74
98
110

115

42

156
142
193
185
200

8.7

13.8

196
206
296
322
338

13.7

14.0

49.8

77
6.8

6.8
6.7

37

37

66
95
105
110

11.2

8.2

14.5

184
195
224
217

1.4

11.5

11.5

13.9

51.9

61.7

2005

34
29
37

1.9
11.0
1.4

8.0

121

13.8

13.8

51.1

61.6

2010

3.6
3.9

61

338
3.7

8.1

133

11.5

13.8

13.7

51.4

61.9

2011

68

117

83

124

1.4

15.4

143

503

61.0

2012

ACTA ONCOLOGICA 83

also been a decrease in smoking (35-17% for men and 29-19%
for women). Moreover, the prevalence of being overweight or
obese in Sweden is low compared to other countries. The
observed differences in overall survival rates in the Nordic
countries might, therefore, be due to differences in lifestyles,
which have been preferentially adopted by the young rather
than the more elderly population. This phenomenon has also
been observed in other malignancies, such as lung, colon, and
bladder cancers [8].

Surgical aspects

In the present study the elderly over 70 years represented
more than one-third of all kidney cancer patients and there is
no definitive treatment guideline for this group. The challenge
for the surgeon facing the elderly patient is getting validated
methods to assess the patient’s functional and cognitive level,
their nutritional status, comorbidities, and the impact of
polypharmacy, all of which are common in the elderly.
Therefore, interdisciplinary collaborations between different
specialties, such as surgeons, clinical oncologists, and geria-
tricians are very important. This is highlighted by a report from
Brassart et al. that demonstrated relatively high medical
complication rates of 31%, surgical complications in 16%,
and 6% mortality among patients over age 80 years under-
going a radical nephrectomy [12].

Oncological aspects

The systemic treatments for metastatic kidney cancer have
changed over the last decade from mainly immunotherapy
towards targeted therapy with thyrosine kinase inhibitors (TKIs)
and inhibitors of the mammalian target of rapamycin (mTOR-
inhibitors). More patients with metastatic kidney cancer are
now being offered systemic treatment and during 2006-2010,
an improved overall survival rate was seen in a Danish
complete national cohort of patients [13]. In a univariate
analysis, there was no difference in median overall survival for
patients comparing those 63 years or younger to those over 63
years. Another retrospective database study showed no
differences for patients who were 75 years or older regarding
median treatment duration, median survival, or response rate
[14]. In a similar database study, there was no age difference in
patients who were eligible or ineligible for clinical trials [15]. In
general, elderly patients are included in metastatic kidney
cancer clinical trials, but age-specific data are missing
regarding their toxicity, comorbidity, drug interactions, quality
of life, and dose reduction. There is no recommendation of
dose modification for elderly patients with metastatic kidney
cancer [16]. However, the healthcare costs of treating patients
65 years or older might be higher [17]. More data focusing on
elderly patients with metastatic kidney cancer treated with
targeted therapies are clearly needed, but TKI or mTOR
treatments should be offered to elderly patients on the same
terms as younger patients.

In addition, particularly in the last 5 — 10 years, there have
been substantial improvements in supportive care therapy for
patients with metastatic kidney cancer, which would also tend
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to improve survival even for this group with the most
advanced disease [3,4].

Conclusion

A challenge in managing kidney cancer in the elderly is to
establish interdisciplinary collaborations between different
specialties, such as surgeons, clinical oncologists, and geria-
tricians to be able to deliver the best possible care in the
future.
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