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Background

At the end of the 1980s and the beginning of the 1990s, a lack of information regarding
appropriate treatment for elderly cancer patents was already apparent [1]. One of the
problems recognized was that knowledge of treatment methods was mainly based on
experience with patients of younger than 70 years, because clderly 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 berween age groups. In the case of
ovanan cancer, older patients appeared to have poorer survival, also when stage was
taken into account [7,8]. A Durch study on a large non-selected population of breast
cancer panents found differences in treatment, but not in survival [9].

In 1995, as part of the annual report, the Regional Cancer Registry Maastnicht, which is
kept by the Comprehensive Cancer Centre Limburg (IKL), highlighted some forms of
cancer including ovadan 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
Dutch persons aged 75 years and older increased from 0.2 million to 0.9 million; also the
number of persons aged 65-74 years doubled from 0.5 to 1.2 million. The expectations
for the furure are that the number of persons aged 65 years and older will 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 1s predominantly a disease of the elderly: ar
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 patents 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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Healthy Dutch women at the age of 70 years have a mean life expecrancy of 15 years,

while for men this is almost 12 years (Table 1).

It is obvious thar 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 Mcan life expectancy in the Netherlands by age for males and females

From age Mean life expectancy in years
Males Females

0 years 75 BO
50 years 27 32
65 years 15 19
70 years 12 15
75 years B 11
B0 years 6 H
85 years 5 6
90 years i 4
95 years 2 3
100 years 1.5 2

Source: Voorburg, Smanstics Netherlands, 2002
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Who are the elderly?

In this thesis, more than once it is stated thar ageing is an individual process that cannot
be defined by chronological or calendar age [13]. In analyses thar examined age, however,
categorical vaniables have been defined by using calendar age at the ime of diagnosis.
Obwiously, 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 unal he has reached his thiraes.
Special glossy magazines are directed at the 50° group whereas for vanous social,
economic and medical enttlement programmes 65 years is the tradinonal age of entry.
Currently, even reaching the age of one hundred years, no longer auromatically 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 frequently used cut-off point in the literarure on cancer
in the elderly. Ir 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 afrer this age. Along the same lines, the age of 85
years may be considered as the beginning of frailty, a condinon in which functional
rescrves have practically been exhausted [14].

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), the 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 systematc collection of data on all
malignant neoplasms occurring in a geographically defined population. All the studies
presented in this thesis are based on dara collected by the Maastricht Cancer Registry,
kept by the Comprehensive Cancer Centre Limburg (IKL). In rwo studies data were also
used from other regional cancer registries and in one study data were provided by the
Netherlands Cancer Registry that covers the 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 dara according to a minimum dara setr, which includes identfication
information and rumour information. Coding of the items is based on international
coding rules to facilitate international comparisons of cancer dara.

For more information on the regions and registration procedures, the reader is refered to
Schouten et al [17], Parkin [18] and Van der Sanden et al [19].

Y
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Aims and outline of the thesis

Cancer in the elderly 1s a very broad subject. This thesis concentrares on several aspects
connected to this field of nterest. Two objectives form the starting point:

1. Gaining nsight into differences in diagnostcs, trearment and survival between
younger and older cancer patents and idenufying underdying explanatons for
these differences.

2. Gaining insight into cancer incidence and cancer mortlity in the very elderly
populadon.

The age-specific varation 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 nse to the study described in chapter 2. This srudy
concentrated on the differences in diagnostcs and treatment berween younger and older
cancer patients with breast, colorectal, lung, ovanan, 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 informadon about important prognostic
factors, such as comorbidity and performance status, formed the background for the
study described in chapter 5. Thus the influence of underlying facrors for age-specific
differences in treatment choice, such as comorbidity and performance status, was
examined in patdents 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 patents
aged 70° years or 75* years, and sometimes even 65* years. The main reason for this 1s
small numbers or unavailability of more detailed dara. The increasing number of very
elderly people has created the opportunity to divide cancer incidence and mortality rates
into distinct age categories, even in patents aged 85-94 years and in padents aged 2 95
years.

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

"
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Chapter 2

Summary

Background: In the Netherlands, 45% of all cancer cases occur in men and women aged 70
years and older. Since the populaton is ageing and cancer incidence rises with age, the
number of new malignancies in the elderly is increasing. It has become apparent that
there is a relatonship berween age ar diagnosis and the treatment received. Therefore,
age-specific varations in patterns of care for six common forms of cancer in the elderly,
are examined.

Patients and Methods: Patients aged 50 years and older, diagnosed in the period 1988-1992
in Middle and South Limburg with breast, colorectal, lung, ovarian, head and neck cancer
and non-Hodgkin 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-
square analysis (age categories: 50-59, 60-69, 70°). Logistic regression analyses were used
1o 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.

Reswlts: For all malignancies the stage was unknown in a larger proporton of the patents
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 toral srudy populaton, 16% were not
treated. Per 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 localisadon of the tumour. The proportion of untreated
patients was particularly high in the patents 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% respectvely. However, elderly
patents less often received a combinaton of treatment modalities.

Conclusions: 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 patents.
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Age. doagmestics und trratwent of elderly cancer patsents

Introduction

Steady increases in the survival length of cancer panents 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 patents in the Netherlands are older than 70 years
at diagnosis [1]. Very lirde 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
yvears. Clinical trials often apply the same age limit [2,3]. In the few studies that included
clderly pavents, they were selected on the grounds of not having any comorbid
conditions.

Exisung literarure gives the impression that a greater proportion of elderly patients are
not treated or receive less intensive treatment (e.g. in terms of monotherapy versus
combination therapy) than younger patents [4-11]. In addivion, there is hesitance about
administenng  chemotherapy to elderly patients and, not infrequently, a potennally
curative operation is not performed because the risk is assumed to be too high [12-15). It
1s 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 treatng physicians were less inclined to offer alternative teatment
modalities to elderly padents [17].

We performed a study on the differences in diagnostics and treatment between young and
clderly cancer padents in the Middle and Southern part of the province of Limburg, The
study group comprised patients with several common forms of cancer: breast, colorectal,
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
selecton.

Patients and methods
Data collection

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

Study population

Patients aged 50 years and older who were diagnosed berween 1 January 1988 and 31
December 1992 with breast cancer (n=1637), colorectal 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.

15



Chapter 2
Definitions and operationalisation

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

Tumonr stage

In the IKL-registry mumour stage is registered according to the TNM classification
system, the Ann Arbor staging system for lymphomas and the FIGO classification system
for gynaccological tumours [19]. Tumour stage referred to the extent of the disease ar the
time of making the definutive 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, vanious stages were grouped together on the basis of
similarities in gencral treatment modalities (see Table 1).

Grade of malignancy

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 [20], this factor was also included in the analysis.

Diagnostics

The extent of the diagnostic work-up was denved 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 examinaton), 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 C1 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 patents per age category in whom the stage
could be determined but for whom one or more parts of the TNM had a certainty factor
of 0 (CO).

Treatment

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.

16



Age. dragmerticy und trvatment of chderty coner pasients

An overview of regular trearment policies for the vanous malignancies in the IKL-region
was made by rwo clinical consultants from the Comprehensive Cancer Centre Limburg
(HS, JI), an internist-oncologist and a radiotherapist-oncologist (see Table 1).

Table 1 General treatment per malignancy and stage in Middle and South Limburg

Malignancy Stage Treatment
Colorectal LIL I Surgery whether or not in combination with radiotherapy
or chemotherapy
v Chemotherapy or no treatment
Lung, non-small cell LI Surgery or radiotherapy or a combination of the two
v No treatment
Lung, small cell Lirnited Chemotherapy whether or not in combination with surgery
or radiotherapy
Extensive Chemotherapy
Breast LI, 11 Surgery whether ar not in combination with radiotherapy
or chemotherapy or endocrine therapy
v Chemotherapy or endocrine therapy
Ovary LI I Surgery in combination with chemotherapy
v Chemotherapy
Head-neck LILm Surgery or radiotherapy or a combination of the rwo
v Chematherapy o no treatment
NHL-low grade I Radiotherapy
11, 1, 1V Chemotherapy whether or not in combination with
radiotherapy
NHL-intermediare /high-grade All Chemotherapy whether or not in combinanon with
radiotherapy
Data analysis

For each malignancy we analysed the relatonship berween 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 trearment for cancer depends
on the extent of the tumour, for each malignancy we also analysed the relatonship
berween 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.

17
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Results
General

The total study populanon 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-
Hodgkin lymphoma group and the colorectal tumour group were 91%, 79%, 48% and
49%, respectively,

Diagnosis

The 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 colorectal cancer there was a significant
increase in the proportion of patents without histological or cyrological confirmation
with increasing age, but proportions were very small. For ovaran 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 patents the diagnosis was confirmed
cyrologically (see Table 3). In the three age categonies 50-59 years, 60-69 years and 70°
years, the diagnosis was confirmed cyrologically in 16%, 17% and 24%, respectively (P-
trend=0.001).

Stage

Classification of tumour 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 patents. The difference was statisucally significant in all the malignancy
groups, except for non-Hodgkin lymphoma and ovarian cancer (the two smallest groups).
In the colorectal and lung tumour groups, this was associated with a lower proportion of
clderly 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 true for colorectal cancer, 25%, 19% and 17%,
respectively. When the proportion of unknown stages was added, this difference tended
to disappear for the colorectal group but only parnally 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 statstcally significant (sec Tables 2 and 3).

18
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Table 2 Distribution according o age, stage, dingnosncs and trearment for patents of 501 years and older with head and neck, breass,
mlutcculmdanmm IK.I. 1988-1992






































































































































































































































































































































