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Introduction



Background

At the end of the 1980s and the beginning of the 1990s, a lack of information regarding
appropriate treatment for elderly cancer patients was already apparent [1]. One of the
problems recognized was that knowledge of trearment methods was mainly based on
experience with patients of younger than 70 years, because elderly patients were excluded
from clinical trials [2). Several authors reported differences in treatment by age for
common forms of cancer [3-6|. A significant effect of age was described on the treatment
for breast cancer, prostate cancer and lung cancer. Some studies also addressed the
question of whether there were differences in survival between age groups. In the case of
ovarian cancer, older patients appeared to have poorer survival, also when stage was
taken into account [7,8]. A Dutch study on a large non-selected population of breast
cancer patients found differences in treatment, but not in survival (9|.
In 1995, as part of the annual report, the Regional Cancer Registry Maastricht, which is
kepi by the Comprehensive Cancer Centre l-imburg (IKL), highlighted some forms of
cancer including ovarian cancer. It appeared that remarkable age-specific differences
existed in treatment for women with this form of cancer (10).

This all took place in a period in which the population of the Netherlands, like in many
other Western countries, was ageing rapidly. In the period 1950-1998, the number of
Dun li persons aged 75 years and older increased from 0.2 million to 0.9 million; also the
niimlx-r of persons aged 65-74 years doubled from 0.5 to 1.2 million. The expectanons
tor the future are that the number of persons aged 65 years and older uiU continue to
increase to a maximum of almost 24% of the total population around the year 2040; this
percentage was 13.5% in 1998 [11]. Cancer is predominantly a disease of the elderly: at
present, 45% of all incident cancer patients in the Netherlands are older than 70 years at
diagnosis [12|. As an illustration of the increase in cancer patients as a result of ageing of
the population alone (assuming that incidence rates remain the same) figure 1 presents
the predicted numbers of invasive tumours for the years 2010, 2025 and 2040, with 1995
as the year of reference. The number of incident cancers among persons aged 75-84 years
is projected to increase from 14731 in 1995 to 36354 in 2040 (147%). In persons aged 85
years and older, the number is projected to increase from 4042 in 1995 to 12247 in 2040,
which is a proportional increase of 203%.
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Figure 1 Number of invasive rumours in the total Dutch population according to age,
observed in the year 1995 and predicted for the years 2010, 2025, 2040
Source: Netherlands Cancer Registry and Statistics Netherlands; expected numbers were
calculated using the age-specific incidence rates of 1995 as reference

Healthy Dutch women at the age of 70 years have a mean life expectancy of 15 years,
while for men this is almost 12 years fTable 1).
It is obvious that society will continue to be confronted with the burden of cancer in an
increasing proportion of the population, which makes the problem of treating elderly
patients with malignant disease more and more relevant.

Table 1 Mean life expectancy in the Netherlands by age fur males and females

From age Mean life expectancy in years

0 years
50 years
65 years
70 years
75 years
80 years
85 years
90 years
95 years
lOOvcars

Males

75
27
15
12
8
6
5
3
2
1.5

Females

80
32
19
15
11
8
6
4
3
•>

Source: Voorburg, Statistics Netherlands, 2002



Who are the elderly?

In this thesis, more than once it is stated that ageing is an individual process that cannot
be defined by chronological or calendar age [13]. In analyses that examined age, however,
categorical variables have been defined by using calendar age at the time of diagnosis.
Obviously, the definition of'old' or 'elderly' depends very much on the context of where
one stands. In the world of sports, for example, a gymnast of 18 years is almost ancient,
whereas a football player is not considered to be old until he has reached his thirties.
Special glossy magazines arc directed at the 50' group whereas for various social,
economic and medical entitlement programmes 65 years is the traditional age of entry.
Currently, even reaching the age of one hundred years, no longer automatically means
your picture in the newspaper.
In health and medical research, the calendar ages of 70 and 85 years have special meaning.
Especially the age of 70 years is a frequendy used cut-off point in the literarure on cancer
in the elderly. It is assumed that the age of 70 years may well be the chronological
beginning of senescence, because the incidence of age-related changes, such as a decline
of vision and hearing, increases sharply after this age. Along the same lines, the age of 85
years may be considered as the beginning of frailty, a condition in which functional
reserves have practically been exhausted 114].
Owing to the wide heterogeneity within the growing population of older people it has
been proposed to refer to elderly people as the young-elderly (70-74 years), die older-
elderly (75-84 years) and the very elderly persons (85*)[15).

Cancer registry data

Clinical studies, often based on hospital data registries, have the disadvantage that
selection bias due to referral policies cannot be excluded. This problem can be avoided by
using data from a population-based registry, i.e. a systematic collection of data on all
malignant neoplasms occurring in a geographically defined population. All the studies
presented in this thesis arc based on data collected by the Maastricht Cancer Registry,
kept by the Comprehensive Cancer Centre Iimburg (IKL). In two studies data were also
used from other regional cancer registries and in one study data were provided by the
Netherlands Cancer Registry that covers die whole country.
In the Netherlands, cancer data have been recorded since the end of the 1980s at nine
regional cancer registries. All data collected by the regional registries are submitted to the
Netherlands Cancer Registry and stored in a national data bank. Completeness of the
registry is high: more than 95% of all malignancies are recorded [16]. All regional cancer
registries collect data according to a minimum data set, which includes identification
information and tumour information. Coding of the items is based on international
coding rules to facilitate international comparisons of cancer data.
For more information on the regions and registration procedures, die reader is refered to
Schouren et al |17], Parkin [18] and Van der Sanden et al [19].



Aims and outline of the thesis «

Cancer in the elderly is a very broad subject. This thesis concentrates on several aspects
connected to this field of interest. Two objectives form the starting point:

1. Gaining insight into differences in diagnostics, treatment and survival between
younger and older cancer panents and identifying underlying explanations for
these differences.

2. Gaining insight into cancer incidence and cancer mortality in the very elderly
population.

The age-specific variation in treatment for ovarian cancer patients, which was revealed in
the annual report of the cancer registry in 1995, and the increasing interest of physicians
in cancer in the elderly gave rise to the study descnl>cd in chapter 2. This study
concentrated on the differences in diagnostics and treatment l>etwecn younger and older
cancer panents with breast, colorecral, lung, ovarian, head and neck cancer and non-
Hodgkin lymphoma.
To perform analyses on age-specific differences in survival, a form of cancer with a poor
prognosis (ovarian cancer) and a form of cancer with a fairly good prognosis (cervical
cancer) were chosen. Moreover, it was important to have a relatively small backlog when
completing follow-up data on vital status (chapters 3 and 4).
Large differences in treatment for lung cancer between age groups were found in the first
study and the acknowledgement of the lack of information alxmt important prognostic-
factors, such as comorbidity and performance status, formed the background tor the
study described in chapter 5. Thus the influence of underlying factors for age-specific
differences in treatment choice, such as comorbidity and performance stanis, was
examined in patients with non-small cell lung cancer. Then chapter 6 addressed the
cancer incidence and cancer mortality rates in people aged 85 years and older. Cancer
incidence rate and mortality studies often present numbers and rates for elderly patients
aged 70* years or 75' years, and sometimes even 65' years. The main reason for tins is
small numbers or unavailability of more derailed data. The increasing number of very
elderly people has created the opportunity to divide cancer incidence and mortality rates
into distinct age categories, even in panents aged 85-94 years and in patients aged £ 95
years.

In chapter 7, the results of the studies described in chapters 2-6 are discussed and
recommendations are made for further research.
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Summary

In the Netherlands, 45% of all cancer cases occur in men and women aged 70
years and older. Since the population is ageing and cancer incidence rises with age, the
numl>er of new malignancies in the elderly is increasing. It has become apparent that
there is a relationship lx.-rwccn age at diagnosis and the treatment received. Therefore,
age-specific variations in patterns of care for six common forms of cancer in the elderly,
arc examined.
fi///«»/j <W Afr//w</r Patients aged 50 years and older, diagnosed in the period 1988-1992
in Middle and South I .imhurg with breast, colorectal, lung, ovarian, head and neck cancer
and non-1 lodgkin lymphoma were included (N=6911). Data were obtained from the
population based Regional Cancer Registry of the Comprehensive Cancer Centre
Limburg. Age-specific differences in diagnostics and treatment were analysed using chi-
squarc analysis (age categories: 50-59, 60-69, 70"). Ixjgjsac regression analyses were used
to examine the extent to which age increased the chance of not being treated or of
receiving less intensive treatment, while controlling for the stage of the disease and the
sex of the patient.
R«W/.r: For all malignancies the stage was unknown in a larger proportion of the patients
aged 70 years and older than in the younger patient groups. Compared to their younger
counterparts, the diagnosis of elderly breast, colorectal and lung cancer patients was more
often based solely on clinical grounds. In the total study population, 16% were not
treated. I'cr age category' 50-59 years, 60-69 years and 70" these percentages were 7%,
12% and 22% respectively (P-trend=0.001). For all malignancies the chance of not
receiving treatment increased with increasing age. However, the size and nature of the
differences varied with the localisation of the tumour. The proportion of untreated
patients was particularly high in the patients with lung cancer and metastatic colorectal
and ovarian cancer, and there was an increase with increasing age (P-trend=0.001). The
vast majority of patients with NHL, breast, head and neck and non-metastatic colorectal
cancer received treatment, 90%, 94%, 91%, and 99% respectively. However, elderly
patients less often received a combination of treatment modalities.
Gw»r///.r/0».f.' The diagnostics and choice of treatment for several common types of cancer
were dependent on age. This study could not take into account the major problem of
comorbidity which can be a reason to choose for lesser therapy in the elderly. More
research is necessary to determine which factors determine the diagnostics and choice of
treatment and whether these factors differ between young and elderly patients.
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Introduction

Steady increases in the survival length of cancer patients and of life expectancy as such in
the Netherlands are expected to lead to an increase in the prevalence of cancer. At
present, over 45% of incident cancer patients in the Netherlands arc older than 70 years
at diagnosis [I]. Very little knowledge is available on the course of disease in the elderly,
or more importantly, on specific treatment policies for elderly cancer patients. Knowledge
about treatment methods is mainly based on experience with patients younger than 70
years. Clinical trials often apply the same age limit |2,3|. In the few studies that included
elderly patients, they were selected on the grounds of not having any cnmorhid
conditions.
Existing literature gives the impression that a greater proportion of elderly patients arc
not treated or receive less intensive treatment (e.g. in terms of monothcrapy versus
combination therapy) than younger patients |4-ll | . In addition, there is hesitance about
administering chemotherapy to elderly patients and, not infrequently, a potentially
curative operation is not performed because the risk is assumed to be too high (12-1S]. It
is not the elderly patients themselves who choose less intensive treatment, although for
them toxicity and quality of life do weigh more heavily |16|. A survey by telephone
revealed that treating physicians were less inclined to offer alternative treatment
modalincs to elderly panents [17].
We performed a study on the differences in diagnostics and treatment Inrrween young and
elderly cancer patients in the Middle and Southern part of the province of I jmburg. The
study group comprised patients with several common forms of cancer: breast, colorcctal,
lung, ovarian, head and neck cancer and non-Hodgkin lymphoma. Besides the high
incidence of these common tumours, variation in treatment modalities was a basis for
selection.

Patients and methods

Data on incident cancer cases and data on diagnostic procedures and treatment were
obtained from the Regional Cancer Registry limburg, a department of the
Comprehensive Cancer Centre limburg (IKI-). This population-based Cancer Registry
covers the regions of Middle and South Iimburg with about 850,000 inhabitants and 8
hospitals (for a description of the region and registration procedures see (18]).

Patients aged 50 years and older who were diagnosed between 1 January 1988 and 31
December 1992 with breast cancer (n=1637), colorcctal cancer (n=1935), lung cancer
(n=2341), ovarian cancer (n=255), head and neck cancer (n=412) or a non-Hodgkin
lymphoma (n= 331) were included in the study (total n=6911). We excluded patients who
had had an earlier malignancy and those in whom the diagnosis had not been made until
autopsy.



The patients were divided into three age categories: 50-59 years, 60-69 years and 70 years
and older.

In the IK)^registry rumour stage is registered according to the TNM classification
system, the Ann Arlx>r staging system for lymphomas and the I'*K»() classification system
for gynaecological rumours [19). Tumour stage referred to the extent of the disease at the
tune of making the definitive decision about the treatment policy. For the current study,
the simplified staging system was used: stage 1, 2, 3, or 4 and stage unknown. For the
analysis of treatment by age, various stages were grouped together on the basis of
similarities in general treatment modalities (see Table 1).

Owing to the fact that in non Hodgkin lymphoma more than in any other malignancy,
classification according to malignancy grade plays a major role in determining the choice
of treatment and the prognosis [20J, thus factor was also included in the analysis.

llic extent ol the diagnostic work-up was derived from the basis for diagnosis and from
the degree of certainty about the TNM classification (certainty factor). The basis for
making the diagnosis was clinical (anamnesis and physical examination), cytological or
histological; the latter was considered to be the most valid. The certainty factor is a
measure of the extent and reliability of the examination procedures used for staging [19).
If there were insufficient data on the tumour (T), regional lymph nodes (N) or distant
metastases (M) in the medical file that part of the TNM was coded CO. The certainty
factor was recorded as Cl when data were available from standard examination
procedures (anamnesis. X-ray photographs), C2 when data were available from more
advanced examination procedures and C3 if surgical exploration had taken place. Per type
of cancer (except for non-Hodgkin lymphomas because no C factor was recorded for
them) we determined the proportion of patients per age category in whom the stage
could be determined but for whom one or more parts of the TNM had a certainty factor
ofO(CO).

Treatment concerned the primary treatment received by the patient in the first three
months after diagnosis, in terms of: surgery, radiotherapy, chemotherapy, endocrine
treatment, other therapy, all possible combinations of these, and no treatment Treatment
policies for patients with lung cancer were analysed separately for small-cell lung cancer
and non-small cell lung cancer patients. Because the distinction between small cell and
non small cell lung cancer is based on the microscopically confirmed morphology of the
tumour, the basis for diagnosis was not analysed separately in order to avoid the risk of
selection bias.



An overview of regular treatment policies for the various malignancies in the IKL-region
was made by two clinical consultants from the Comprehensive Cancer Centre lamburg
(HS, JJ), an internist-oncologist and a radiotherapist-oncologist (see Table 1).

Table 1 General treatment pet malignancy and itagc in Middle jnd South lamburg

Malignancy
Colorccul

hung, non-small cell

Lung, wnall cell

Breast

Or*iy

Head neck

NHL-low grade

NHI.- intermediate/high-grade

Stage
1.11. I l l

I V

I. II, III
IV
Ijirutrd

Extensive

I . I I , 111

IV
I. II. I l l
IV
1,11. Il l

IV
I
II, HI, IV

All

Treatnwnt

Surgery whether or not in combination with radiotherapy
or chemotherapy
Chemotherapy or no treatment

Surgery or radiotherapy or a combination of the two

No treatment

Chemotherapy whether or not ui combination with smgMy
or radiotherapy
Chemotherapy

Surgery whether or not in combination with radiotherapy
or chemotherapy or endocrine therapy
Chemotherapy or endocrine therapy

Surgery in combination with chemotherapy

Chemotherapy

Surgery or radiotherapy in a combination of the two

(chemotherapy or no treatment

Radiotherapy

Chemotherapy whether or not in combination with
radiotherapy
Chemotherapy whether or not in combination with
radiotherapy

For each malignancy we analysed the relationship between age and the extent of the
diagnostic work-up, and between age and treatment by using the Pearson Chi-square test
and the Mantel-Haenszel chi-square test for trend. As the treatment for cancer depends
on the extent of the tumour, for each malignancy we also analysed the relationship
between tumour stage and the age category of the patient. With the aid of models based
on logistic regression (SAS, procedure LOGIST) we evaluated the extent to which the age
at diagnosis of each malignancy influenced the chance of not receiving treatment These
analyses were corrected for the effects of stage and sex.



Results

The total study population comprised 6911 patients (3515 men and 3396 women). The
percentages of men in the lung cancer group, the head and neck rumour group, the non-
I lodgkin lymphoma group and the colorectal rumour group were 91%, 79%, 48% and
49%, respectively.

I*hc diagnosis was confirmed histologically in 88% of the total patient population. Per age
category 50-59 years, 60-69 years and 70* these percentages were 93%, 90% and 83%,
respectively. In the patients with breast, lung and colorcctal cancer there was a significant
increase in the proportion of patients without histological or cytological confirmation
with increasing age, but proportions were very small. For ovarian cancer, 14% of the
diagnosis of elderly patients was based on cytological grounds, while this was only 2% in
the younger age categories. Also for lung cancer, cytological confirmation of the diagnosis
played a fairly major role. In 20% of these patients the diagnosis was confirmed
cytologically (sec Table 3). In the three age categories 50-59 years, 60-69 years and 70*
years, the diagnosis was confirmed cytologically in 16%, 17% and 24%, respectively (P-
trcnd=0.001).

Classification of rumour stage per age category is shown in Tables 2, 3 and 4. For all
malignancies, the stage was unknown in a larger proportion of the elderly patients than
the younger patients. The difference was statistically significant in all the malignancy
groups, except for non-1 lodgkin lymphoma and ovarian cancer (the two smallest groups).
In the colorectal and lung rumour groups, this was associated with a lower proportion of
elderly patients with more advanced stage disease, whereas in the breast and ovarian
cancer groups, the proportion of women with stage 4 disease increased with increasing
age. Furthermore, a relatively large number of young patients with advanced stage head
and neck cancer was found: 41% in the 50-59 year olds versus 26% and 24% in the two
other age categories. This was also rrue for colorectal cancer, 25%, 19% and 17%,
respectively. When the proportion of unknown stages was added, this difference tended
to disappear for the colorcctal group but only partially disappeared for the head and neck
cancer group.
Sometimes the stage of the disease was based on less extensive staging examinations
(certainty factor=0 for T, N or M). This phenomenon was associated with increasing age,
although this was not statistically significant (see Tables 2 and 3).



Table 2 Distribution according to age, stage, diagnostic! and treatment for patients of 50 yean and older wnh head and neck, breast,
colorectal and ovarian cancer, IKi.  1988-1992

Age (yrs)
N

Stage
I
II
III
IV
Unknown

Basis for diagnosis
Histology
Cytology

Staging diagnostics
insufficient*

Treatment Stage Mil
No treatment
Surgcrv (S)
Radiotherapy (RT)
Chcnwtherapv (CT)
Endocrine th.(ET)
S+RT
s+crr
S+ET

Other

Treatment Stage IV
No treatment
Surgerv (SI
Chemotherapy (CT)
Radiotherapy (RT)
Endocrine th.(ET)
S+RT/ET/CT-
Other

Tmtmrni Stage X
No Treatment
Treatment
Treatment •

50-59
111

25%
12".
9%

41%
12%

100%

6%

N51
2%

29*/.
49".

-
16%

_

N46
6%
9%
4%

33%
-

39%
9*4

N14
7%

64%
29*.

Head-Neck
60-69

163

32%
15%
16%
26%
10%

99%
1%

4%

103
3%

22".
55%

-
15%

43
9%

-
26%

-
51%
7%

17

77*.
23%

70"

138

36%
9%

10%
24%
22%

99%
1%

10%

75
7%

21V.
52%

-
-

t7%
_

33
12%
9*4
3%

33%
-

36%
7%

30
13%
77*.
10%

Total
412

31%
12%
12%
30"/.
15%

99%
1%

6%

229
4%

24%
53%

-
-

16%

122
9%
8*4
2*4

30%
-

43%
PA

61
8%

74%
18*.

50-59
488

36%
47%
10%
6%
2*/.

98%
1%

3%

450
.

17*/.
-

0%
1%

37%
7%

12*4

27
-

18%
-

26%
33%
23%

11
9%

91%
-

Breast
6(1-69

552

35%
48%
9%
6%
2%

98*4
1%

3%

507

20*4
0%
0%
1%

3P/.
3%

12%

34
3%

.
15%

-
35%
23%
27*,.

11
9%

82%
9".

70-

597

19%
49%
14%
9%
9%

87%
10%

4%

491
1%

30%
0%

-
14%
16%
2*/.

27%
1M/.
lW7«

51
12%

.
4*4
2%

59%
12%
11%

55
16%
68*.
16%

Total
1637

29%
48%
11%
7%
5%

94%
5%

4%

1448
0%

23%
0%
0%
5%

31%
4%

17%

112
6%

.
11%

1%
44*4
20%
IP'.

77
14%
73%
13%

' Thorouhgness of staging diagnostics, derived from the certainty factor, these percentages ate oni

50-59
293

22%
25%
25%
25%

3%

99%
-

4%

209
2%

81%
0*4
1%

-
6%
P/.

74
P/.

40%
11%
1%

-
35%
S%

10
30%
50%
20*.

IT  raid fa

Coiorectal
60-69

600

25%
2P/.
23%
19%
5%

97%
1%

5%
454
!•/.

86%
1%

-
-

4%
6%

115
17%
4P/.
10%

-
-

20%
5%

31
42%
45*4
13%

r me pan

70*

1042

3%
28%
22%
17%
11%

96%
1%

6%

754
1%

90%
1%

-
-

4%
2%
0%
}•/-

I7S
30%
54%
4*4
2%

-
«%
4%

110
61%
17%
12%

enrswB

Total
1935

23%
28%
22%
19%
PA

97%
1%

5%

1417
1%

87V.
1%
0%

-
4%
4%
0%

367
22%
50%
PA
1%

-
16%
3%

151
55%
32%
13%

50-59
54

24%
17%
46%
11%
2%

96%
2%

6%

47
2%

19%
-

11%
-

2%
66%

-

6
.

17%
33%

-
-

50%
-

1
100*.

-
-

lUgp.

Ovary
60-69

90

24%
12%
39%
20%
4%

97%
2%

16%

68
7%

22%
-

13%
-

«%
54%

v/.JV.

18
40*/.

6%
16%

-
-

3PA
-

4
25%
75*/.

70*

111

IP'.
9%

40%
21%
9%

82%
14%

1PA

74
13%
24%

-
19%

-
-

4714

23
26%
9%

52%
-

13%
-

14
50%
3*"/.
14%

Total
255

22%
12%
41%
IP/.
5%

90%
7%

14%

189
PA

22%
-

15%

1%
52%

2%

47

2P/.
P .

36%
-
-

2P/.
-

19
47%
43%
10%
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