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Despite numerous studies, the effect of patient age on the prognosis of breast cancer is still uncer-
tain. The aim of this study was to assess the influence of age on long-term relative survival, to con-
trol the results for the extent of disease at diagnosis and assess the association between biological
markers and age of the patients. A population-based survival study was made to assess the 5- and
10-year relative survival. All 17 856 female breast cancer patients diagnosed in Finland and reported
to the Finnish Cancer Registry in 1977-1986 were included. The results were controlled for the
extent of the disease. The markers of biological aggressiveness of tumours and patients’ age were
correlated in a prospectively collected subset of 2107 patients from the Tampere University area.
The relative 5-year and 10-year survival rates (RSRs) were highest in women 46-50 years of age,
whereas there was no significant difference between younger and older age groups. No consistent
survival trends were observed among the age groups in local, node-negative disease, whereas in
node-positive disease the 10-year relative survival was best for women 41-45 years (49%) and poor-
est in women over 75 years (35%). The youngest age groups were significantly more often oestrogen
receptor-negative, but only small differences were observed for S-phase fraction and progesterone
receptor positivity. © 1997 Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

NUMEROUS STUDIES have been performed on the effect of
age on the prognosis of breast cancer patients. Some have
indicated a shorter survival for young patients [1-6],
whereas in others the prognosis has become poorer with
increasing age [7-10]. Some reports have found perimeno-
pausal women to have the best prognosis [11-15]. In some
studies, no correlation has been found between age at diag-
nosis and prognosis [16-19]. Thus, the effect of age on
prognosis seems still to be controversial. It is likely that sur-
vival differences between age groups can be reliably detected
only in large population-based cancer registry databases.

The aim of the present study was to assess the influence
of age on long-term relative survival. The results were con-
trolled for the extent of disease at diagnosis, which is a
major determinant of survival. In addition, the association

Correspondence to K. Holli.
Received 18 Mar. 1996; revised 29 Jul. 1996; accepted 3 Sep.
1996.

between markers of biological aggressiveness (hormone
receptors, ploidy, proliferative activity and c-erbB-2 onco-
protein overexpression) and age of patients was assessed in
a further subset of 2107 breast cancer patients, in order to
evaluate whether differences in biological properties of the
tumour could explain the survival differences observed.

MATERIALS AND METHODS

All female breast cancer patients diagnosed in Finland
and reported to the Finnish Cancer Registry from 1977 to
1986 were included except cases diagnosed at autopsy. The
Finnish Cancer Registry is a nationwide and population-
based registry, and its files are virtually complete [9].
Survival was calculated from the date of the first diagnosis
of breast cancer until death or the closing date of the fol-
low-up (31 December 1990). The age at diagnosis, stage of
the disease and date and cause of death were also obtained
from the Cancer Registry files. The follow-up of the breast
cancer patients for death was done by regular linkage of the
national population registry and the Cancer Registry. The

425



426

K. Holli and J. Isola

Table 1. Distribution of spread of disease by age ar diagnosis in 16 045 breast cancer patients diagnosed in Finland from 1977 to

1986
Extent of disease Age group Total
18-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76+
Node-negative 50.3 54.6 53.9 57.1 58.8 55.0 50.9 54.0 56.7 56.2 59.3 8996 (56.1)
Node-positive 43.5 41.9 41.0 37.9 36.7 38.6 40.8 37.0 34.1 33.8 29.3 5798 (36.1)
Distant metastases 6.1 35 5.0 5.0 4.5 6.3 8.3 8.9 9.2 9.9 10.3 1251 (7.8)
Total (100%) 141 415 791 1212 1697 1612 1804 1827 1945 1848 2753 16045

Data of the extent of disease were available in 91.3% of cases.

Table 2. Distribution of extent of disease by age at diagnosis among breast cancer patients in the subset of patients (n = 2107) from
whom prognostic factors were analysed

Extent of disease Age group Total
18-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76+

Node-negative 44.4 50.0 67.2 55.6 55.1 62.8 62.9 63.9 57.5 57.8 52.2  (1098) 58.0

Node-positive 55.6 50.0 32.8 43.0 44.0 35.7 35.7 35.6 41.6 40.1 43.2 (761) 40.2

Distant metastases 0.0 0.0 0.0 1.4 0.8 1.5 1.4 0.5 0.9 2.1 4.6 (34) 1.8

Total (100%) 9 22 64 142 243 199 210 216 226 192 370 1893

Data of the extent of disease were available in 89.9% of cases.

main study group consisted of 17 856 patients; their age dis-
tribution and the extent of disease is given in Table 1. The
extent of the disease was recorded in 89.68% of the cases.
The extent was divided into three categories: local (i.e.
node-negative), node-positive and metastatic disease.
Metastatic disease was not included in further analysis
because of a small number of cases and short survival.

The effect of age was estimated in terms of relative risk of
death from breast cancer, adjusted for extent of disease by
Cox’s regression method.

Survival rates were calculated using the life-table method.
Relative survival was calculated as the ratio of observed to
expected survival in an age-matched general population [9,
20]. The use of relative survival rates is based on the
assumption that breast cancer patients have the same prob-
ability of dying from other causes as have people in the gen-
eral population.

To explore the hypothesis that the biological aggressive-
ness of the tumour is associated with patient age, we ana-
lysed a separated subset of 2107 patients from 1990 to
1994, diagnosed in Tampere University area; their age and
stage distribution are given in Table 2. Biological prognostic
factors (oestrogen receptor, progesterone receptor, DNA-
ploidy, S-phase fraction and c-erbB-2 oncoprotein) were
prospectively analysed from these patients and analysis was
successful for 92% of all cases. The methodology has been
described in our previous contributions [21].

RESULTS

In all cases (r = 17 856) the relative 5- and 10-year survi-
val rates were highest among women 46-50 years of age at
diagnosis of primary breast cancer. The relative 10-year sur-
vival rate was 70% among women of 46-50 years, 60%
among women less than 30 years of age, and 59% among
women over 75 years of age (Figure 1).

For detailed survival analysis, the patient population was
divided by the extent of disease at diagnosis. Extent of the

disease differed significantly according to patient age
(Table 1). The proportion of local, node-negative disease
was lowest in the youngest age group (50.3%) and highest
in the oldest age group (59.3%) (P = 0.0025; chi-square test
for trend between age groups). The proportion of node-
positive disease was highest in the youngest age group
(43.5%) and lowest in the oldest age group (29.3%). This
difference was significant (P < 0.0001; chi-square test for
trend between age groups). Advanced disease at diagnosis
i.e. distant metastasis, was most common in oldest women
(10.3%) and decreased significantly with age (P < 0.0001)
(Table 1).

No significant survival differences were observed in local,
node-negative tumour disease by age (Figure 2). In node-
positive disease, the best 10-year relative survival rates were
observed among women between 41 and 45 years (49%),
and the poorest 10-year relative survival rates were in the
oldest age group i.e. women more than 75 years (35%) and
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Figure 1. The relative 5- and 10-year survival rates by age for
Finnish breast cancer patients diagnosed from 1977 to 1986.
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Figure 2. The relative 10-year survival rates by extent of the
disease for the Finnish breast cancer patients diagnosed from
1977 to 1986.

the youngest group less than 35 years old (39%). The
differences were significant (P < 0.001).

The relative risk of death (RR) was 0.59 (95% confidence
interval (CI) 0.56-0.63) among women 46-50 years of age
as compared with other age groups when the extent of dis-
ease was adjusted.

The proportions of oestrogen and progesterone receptor-
positive tumours, c-erbB-2 oncoprotein overexpression,
aneuploidy and high proliferation rate (S-phase fraction
over the median, 8.5%) are shown in Figure 3. The pro-
portion of oestrogen receptor-positive tumours increases
and c-erbB-2 oncoprotein overexpression decreases signifi-
cantly with age (P < 0.0001 and P < 0.0011 for linear trend,
respectively.) No significant trends were seen for progester-
one receptor, ploidy or S-phase fraction (Figure 3).

DISCUSSION
The discrepancies in previous results of the effect of
patient age on survival in breast cancer have reasonable ex-
planations. First, the age groupings have often been too
crude, i.e. all premenopausal women being placed in the
same category [7-9, 11]. Selection may have taken place in
the series of patients referred to individual hospitals [2-6,
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Figure 3. The proportion of oestrogen and progesterone

receptor-positive tumours, c-erbB-2 oncoprotein overexpres-

sion, aneuploidy and high S-phase fraction for breast cancer

patients diagnosed in Tampere University Hospital from 1990
to 1994.
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8]. Because the numbers of breast cancers are small at
either ends of the age spectrum and because the survival
differences between age groups are rather small, large
patient series are needed [2, 8, 22]. In some studies, deaths
due to causes other than breast cancer are not properly cor-
rected [5, 23].

The present study was based on data from a nationwide
population-based cancer register. The vital status of the
patients at the end of follow-up and causes of death were
recorded from the national population registry. The median
follow-up time was 10 years, and the series was large
enough to permit analysis of survival of young women. We
found an increase in the relative survival rates with age up
to 50 years and a decrease thereafter. Thus, women 46-50
years of age had the most favourable prognosis, which is in
contrast to previous results in which either young or old
women have the best prognosis [1-10]. Our findings are
concordant with those published by Adami and associates
[12], Betta and associates [11] and Sant and associates
[13], who also used nationwide cancer registry data.

The extent of disease at diagnosis is one confounding fac-
tor when the effect of age on survival is studied. The extent
of disease at diagnosis is related to delay in diagnosis, which
varies with age [24-26]. In our study, there was an increase
of metastatic disease with age which supports this hypoth-
esis, but there was a higher proportion of node-negative dis-
ease in older than younger women. The age at diagnosis
seems to be an independent prognostic factor. When extent
of disease was adjusted using Cox’s regression method, the
RR of death from breast cancer was 0.59 compared with
other age groups.

We found that survival in local i.e. node-negative tumours
was relatively stable in all age groups, whereas in node-posi-
tive disease the survival differences were more pronounced.
This may reflect different treatment policies in node-positive
disease in different ages, although in the period 1977-1986
postsurgical medical adjuvant therapy was not routinely
used in Finland. Differences in primary surgical treatment
are less likely. Conservative surgery started in Finland
mainly after 1985 and lymphadenectomies are routinely
done for all invasive breast cancer, independent of age.
However, different treatment after recurrence [2, 27], and
different response to hormonal therapy [4], may explain the
observed differences in survival with age. In young patients,
a recent pregnancy has been associated with a poor prog-
nosis, suggesting that hormonal milieu may affect survival
[5]. The observed decrease in survival after the age of 50
years has also been attributed to a change in hormonal bal-
ance [7, 8, 28, 29].

An alternative explanation for the effect of age on survival
may be that, on average, tumours from age groups with
favourable survival are biologically less aggressive than those
tumours from age groups with lower survival [30}. This hy-
pothesis was tested with another set of patients from whom
a large panel of prognostic factors were analysed. This sub-
set was comparable by age to the whole Finnish material,
but taken from later years (1990-1994). The proportion of
node-negative tumours were higher, mainly due to screening
programmes which started in 1984 in Finland. Multivariate
analysis was not possible from this set because of lack of fol-
low-up time, which is why only the correlation of prognostic
factors and age was possible. As also reported previously
[31], the prevalence of oestrogen receptor-positive tumours
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increased significantly with age and c-erbB-2 oncogene
overexpression was more common in the youngest age
group, but there was no significant differences in progester-
one receptor status, ploidy, or tumour proliferation, which
are known to be strong indicators of biological aggressive-
ness and patient survival [19]. The youngest patient group
in this analysis was small so the conclusions from these data
should be viewed with caution.

In this large population-based study, the best 10-year
relative survival was in patients aged between 46 and 50
years. The prognostic significance of age seems to be inde-
pendent of the extent of disease at diagnosis. However, in
node-negative tumours, there was no significant difference
in survival by age, whereas in node-positive disease the sur-
vival differences were significant and indicate that effect of
age should be studied separately in different stage cat-
egories. Differences in some biological prognostic variables
may, at most, only partly explain the age-related differences
in survival.
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