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Relationships with age and menopausal status
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Abstract

The paper presents descriptive data concerning relationships
between age, menopausal status and steroid receptor content in
primary breast carcinoma. The study was based on 2329 women
with primary breast carcinoma diagnosed in Stockholm county
during 1980-1983. QOestrogen (ER) and progesterone receptor
(PgR) content was determined using the isoelectric focusing tech-
nique. All analyses were done in one laboratory. There was a
gradual increase in mean ER values with age. Premenopausal
patients had lower mean ER values than peri- and postmenopaus-
al patients of the same age. In contrast, PgR levels were similar in
different age-groups. This could be a result of an insufficient
stimulation of the tumour cells via the ER pathway. It is also
possible that the PgR stimulation is maximal already at ER values
below those found in old patients. It is concluded that steroid
receptor content measured with commonly used ligand assays
may reflect both biological properties of the tumour cells as well
as influences by nontumoural factors, e.g. the endogenous levels
of sex hormones.
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During recent years steroid receptor determinations in
breast carcinoma have become a routine procedure. A
high oestrogen receptor (ER) content in the primary tu-
mour is associated with a prolonged disease-free survival
and a high probability of response to endocrine therapy in
case of recurrent disease (1-4). The progesterone receptor
(PgR) has also been shown to be a good predictor of both
disease-free survival and response to hormonal manipula-
tion (5).

Since the receptor is a prerequisite for hormonal growth
control it can be assumed that variations in receptor con-
tent reflect differences in the hormonal dependency of the
tumours. However, the receptor levels may be underesti-

mated due to endogenous steroids masking the receptor.
It is well known that receptor levels vary between pre-,
peri- and postmenopausal patients. This may be due to
receptor blockade related to the levels of endogenous
steroids (6), i.e. high levels of circulating oestrogens may
block the receptor making it undetectable with the com-
monly used ligand-binding assays. Another possibility is
that high levels of oestrogens interact with the receptor
synthesis. It has also been shown that age of the patient
influences the receptor level (7, 8). ER levels increase
with age whereas no such correlation appears to exist for
PgR (7, 9). If the correlation between ER and age is
independent of menopausal status remains controversial.

In this report we present receptor data on 2329 women
with breast carcinoma diagnosed in the Stockholm county
during 1980-1983. We analysed the relationship between
the receptor levels, age and menopausal status.

Material and Methods

The studied group consisted of breast carcinoma pa-
tients diagnosed in the Stockholm county during 1980
through 1983. Cancer cases in the county (population 1.6
million) are reported to a population-based, regional can-
cer registry according to medical statutes. Previous stud-
ies have shown that the registry receives reports on about
98 % of all new breast cancer cases in the catchment area
(10). During 1980-1983 the total number of breast cancer
cases reported to the registry was 3455. ER data were
available on 2761 cases (80%). Data on both ER and PgR
were available on 2329 cases (67 %). The age distribution
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Fig. 1. The number of primary breast cancer cases reported to the
Stockholm Cancer Registry during 1980-1983, the number of
cases with ER data and the number with both ER and PgR data
by age group. B, Total No. (n=3455); (0. No. with ER (n=2761):
#. No. with ER and PgR (n=2329).

of all recorded cases and those with receptor data is
shown in Fig. 1. The percentage without receptor data
was higher in older patients. At ages above 80 years, ER
data were missing in 33% compared with 10-15% in
younger patients. A previous study showed that receptor
data were more often unavailable in patients with small
than with large tumours (unpublished data). This reflects
the fact that there is more often insufficient tumour mate-
rial for receptor determination in small than in large tu-
mours.

Data on menopausal status were obtained from clinical
records. A woman was considered to be postmenopausal
if more than 6 months had elapsed since her last menstrual
period. Data on menopausal status were available in about
97% of all receptor-measured patients. The remaining
patients were recorded as postmenopausal if they were
aged above 49 years.

All receptor assays were performed in one laboratory
on thawed tumour specimens which had been excised
immediately after surgery and stored in the vapour phase
of liquid nitrogen for 2 weeks or less. The assay technique
was isoelectric focusing on polyacrylamide gel. This tech-
nique is sensitive and well-suited for measuring steroid
receptors in breast cancer: results correlate well with
those obtained using other ligand biding methods as well
as techniques based on monoclonal antibodies (11-13).

The receptor values were normalized to DNA content
and expressed as fmol of ER/PgR per ug of DNA.
Values of less than 0.05 fmol/ug DNA were classified as
receptor negative since the assay cannot reliably distin-
guish between tumours that are completely negative and
those with very low values. Tumours with a receptor
content of 0.05 fmol/ug DNA or more are reproducibly
recognised as receptor positive. With the mentioned cut-
off level, 25 % of the tumours were classified as ER nega-
tive (ER—) and 56 % as PgR negative (PgR—).
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Fig. 2. Mean values of ER by age and menopausal status. —=—,
Pre (n=626). 44—, Post 0-5 yrs (n=198); &, Post >5 vrs
(n=1937).
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Fig. 3. Mean values of PgR by age and menopausal status. =,
Pre (n=556); ——, Post 0-5 yrs (n=169); -8, Post >5 yrs
(n=1604).

Results

Fig. 2 shows the mean ER value in 5-year age groups by
menstrual status: pre, post 0-5 years and post >5 years.
Patients of the same age but different menstrual status had
different mean values. The premenopausal women had
the lowest ER content, the perimenopausal women inter-
mediate values and the postmenopausal women the high-
est mean content. There was also a gradual increase of the
ER with increasing age in all three subgroups.

Fig. 3 shows the variation of PgR in relation to menstru-
al status and age. Within the different menstrual groups
there was an increase of the receptor values with age.
However, in contrast to ER, there was only a minor
overall increase of PgR with age when menstrual status
was ignored.

The percentage of ER negative patients is shown in Fig.
4. There was a gradual decrease with age in the percent-
age of ER-tumours. A similar age dependent decrease was
noted for the proportion of PgR — tumours in premenopau-
sal and 0-5 years postmenopausal patients, but not in >3
years postmenopausal patients (Fig. 5).

Fig. 6 shows the combined ER and PgR data by age.
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Fig. 4. Percentage ER— by age and menopausal status. —{*—. Pre:
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Fig. 5. Percentage PgR— by age and menopausal status. =+~ .
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Fig. 6. The relative frequency of receptor subgroups by age.

—*—, ER+Pgr+ (n=951); 44—, ER+PgR- (n=813); &,
ER-PgR~ (n=485); <0—, ER-PgR+ (n=80).

The lowest percentage of receptor positive tumours (20 %)
was observed in the 25-29-year subgroup. Above 29 years
the percentage varied between 30-50% and showed no
apparent correlation with age. There was a gradual in-
crease of the proportion ER+/PgR— patients with age as
well as a gradual decrease of ER—/PgR— patients. The
proportion of ER—/PgR+ patients decreased from about

10 % before the menopause to less than 5% at ages above
55 years.

Discussion

In agreement with several investigators we found that
ER levels were higher among postmenopausal than pre-
menopausal women (7, 8). Several explanations have
been proposed for this observation. The low ER values in
premenopausal patients may represent a true lack of the
receptor protein. However, it is aiso possible that the high
levels of endogenous oestrogens in premenopausal wom-
en may block the ER. making it undetectable with ligand
assays. This theory accords with results indicating an
inverse correlation between plasma estradiol level and ER
level N (6).

Among women who were (-5 years postmenopausal the
mean ER values were lower than for women who were >5
years postmenopausal. This may reflect that the oestro-
gen level in patients with a recent menopause is high
enough to block the ER, thus making it undetectable with
the current assay. An alternative possibility is that ER+
tumours are delayed in their clinical presentation due to
the menopause. This would result in a higher proportion
of ER— primary tumours among perimenopausal women.

Age-related differences in ER status may also reflect
true differences in the biological properties of the tu-
mours. It has been speculated that subsets of tumours are
influenced by different growth promoting factors. Some
tumours may be regulated mainly by steroid hormones.
The steroid receptor status would in such tumours reflect
the regulatory mechanism. Other tumours may be regulat-
ed by growth factors, e.g. epidermal growth factor (EGF)
or transforming growth factor (TGF) (14-16). There are
indications that such tumours are more common among
premenopausal women while those regulated by steroid
hormones are more common in older patients (17).

The receptor status may also reflect the degree of tu-
mour cell differentiation. It is well known that tumours
among elderly women tend to be more highly differentiat-
ed than those among younger women (18).

Several other explanations have been proposed for the
relationship between hormone receptors and age, e.g. an
increased proliferative activity of tumours found in pre-
menopausal women compared to that of postmenopausal
patients of the same age (19). Decrease of ER synthesis
due to the cyclic progesterone increase in the premeno-
pausal women has also been suggested (20).

The continuous increase with age of ER values in both
pre- and postmenopausal women might result from
changes in the intratumoural oestrogen levels. It is well
known that the adrenal androgen production decreases in
the decade after the menopause. This may lead to a deficit
in available substrate for aromatisation both in peripheral
tissues and the tumour itself. We have previously de-
scribed the sulphatase pathway as a major source of oes-
trogen synthesis in breast tumours (21). This pathway was
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age dependent, i.e. the oestrogen production decreased
with age. At present we do not know if this observation
may help to explain the correlation between ER content
and age.

A lack of correlation between PgR-level and age has
been observed by several authors (7, 9). It is possible that
the low levels of circulating oestrogens in postmenopausal
women are insufficient to stimulate synthesis of PgR.
Accordingly it has been shown that ER+/PgR~— tumours
in postmenopausal women may be converted to
ER+/PgR+ after administration of exogenous oestrogen
(22). Our results showed that the mean level of PgR
increased with age within different menopausal sub-
groups. To our knowledge this has not been described by
others. This increase may result from mechanisms similar
to those described for ER. Thus the PgR may be ‘de-
masked’ when the endogenous level of progesterone falls
at the menopause. The increase in mean ER content may
also result in an increase of the mean PgR content.

We found that only few patients were classified as
ER—/PgR+. The percentage of such patients decreased
with age. Several authors have described the ER—/PgR+
subgroup as a laboratory artifact, i.e. a false negative ER
assay. The current age dependent decrease of such pa-
tients may also reflect an endogenous blockade of the ER
in young patients which is not present in postmenopausal
women who have lower levels of circulating oestrogens.

About 25% of the premenopausal women were
ER+/PgR+. The proportion rapidly increased to 50% at
the menopause. During the following decade the propor-
tion of ER+/PgR+ patients decreased but after 60 years
of age, i.e. after both the menopause and the adreno-
pause, there was an increase to 50% again. This observa-
tion accords with reports on the response to endocrine
therapy of recurrent breast cancer in different age groups.
It is possible that the proportion of ER+/PgR+ patients
more accurately reflects the hormonal dependency of
breast carcinoma than the ER status or PgR status alone.
Thus, the age related increase in mean ER values may be
spurious and probably does not represent a true increase
in the hormonal dependency of breast carcinomas.
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