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Abstract
Aim—To study the histopathological fea-
tures of breast carcinoma developing in
postmenopausal patients on hormone re-
placement therapy (HRT).
Methods—The sample comprised 60 pa-
tients with invasive breast carcinoma
including 31 who had received HRT at or
shortly before presentation, and 29 who
had not. Details concerning their tumour
size, histological type and grade, lymph
node status, and oestrogen and progester-
one receptor status were compared. Im-
munoperoxidase staining for Bcl-2, p53,
and E-cadherin was carried out on paraf-
fin sections of all 60 patients. The results
were then statistically analysed.
Results—Tumours detected in HRT pa-
tients were significantly smaller (mean 17
mm v 25 mm; p = 0.0156) and of a lower
histological grade (p = 0.0414) than those
detected in non-HRT patients. The inci-
dence of invasive lobular carcinoma was
slightly higher in HRT patients (19% v
14%). Immunohistologically, 87% of HRT
tumours were Bcl-2 positive (compared
with 79% in the control group), 29% were
p53 positive (45% in the control), and 48%
were E-cadherin positive (72% in the con-
trol group). Although the diVerences were
not statistically significant there was a
trend towards higher incidence of p53
negative and E-cadherin negative tu-
mours in HRT patients.
Conclusions—Breast carcinomas detected
in patients on HRT have a significantly
higher incidence of two favourable prog-
nostic features (small size and a low histo-
logical grade). They also show a trend,
statistically not significant, of being p53
negative and E-cadherin negative; this
may be related to the slightly higher inci-
dence of invasive lobular tumours in these
patients.
(J Clin Pathol 1998;51:935–938)
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Hormone replacement therapy (HRT) is being
increasingly prescribed for the relief of post-
menopausal symptoms and to protect patients
against coronary heart disease and osteoporo-
sis. The intake of HRT is probably associated
with only a slightly increased risk of developing
breast carcinoma,1 but as the number of
women taking HRT increases, there is an
increasing number of patients presenting with

breast carcinoma who are on HRT. Our aim in
this study was to determine whether breast
carcinoma developing in patients on HRT has
any particular histopathological features. Vari-
ous histological and immunohistological indi-
ces were used to study and compare tumours
from two groups of patients, one with and one
without a history of HRT.

Methods
Sixty patients with primary invasive breast car-
cinoma were included in the study. These
patients were selected consecutively from the
department of histopathology archives on
fulfilling specific criteria. These included age
between 48 and 60 years, the availability of
patients’ notes and tumour paraYn blocks, and
whether it was clearly indicated in the patients’
notes either that they were definitely not on
HRT, or that they were, or definitely had been,
on HRT. All patients’ notes were obtained from
the medical records department at Charing
Cross Hospital and individually reviewed.

Information about each patient’s histological
diagnosis, tumour size and grade, axillary
lymph node status, and oestrogen and pro-
gestagen receptor status—as determined
immunohistochemically2—was obtained from
the histopathology reports. Almost all the cases
included in this study were originally seen and
reported by one of us (SS).

Tumour size was represented by the largest
diameter of the tumour on macroscopic exam-
ination, unless it was less than 10 mm, when
the largest diameter was determined by micro-
scopic examination. Tumour grading was
carried out using the grading system of Elston
and Ellis.3

Each patient’s collection of archival haema-
toxylin and eosin stained sections was then
reviewed to confirm the histological diagnosis,
and a section representative of the tumour was
selected. The corresponding paraYn block was
identified and five 5 µm thick sections were cut.
These were then stained for the tumour mark-
ers Bcl-2, p53, and E-cadherin, using the
avidin–biotin complex (ABC) immunoperoxi-
dase technique.2 Endogenous peroxidase was
blocked by a 10% solution of 30% hydrogen
peroxide. An antigen retrieval step using a
pressure cooker was then carried out.2 The
specific primary antibodies used included
mouse Bcl-2 monoclonal antibody (Dako)
diluted 1/200 in Tris buVered saline (TBS);
mouse monoclonal antibody NCL-p53-D07
(Novocastra Laboratories) diluted 1/200 in
TBS; and E-cadherin mouse monoclonal anti-
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body (a gift from Dr Massimo Pignatelli,
Hammersmith Hospital, London) used neat.
Each antibody was left on the sections for one
hour. After washing with TBS, the secondary
biotinylated antibody, horse antimouse mono-
clonal antibody diluted to 1:400 with TBS, was
applied for 45 minutes. After another TBS
wash, the freshly prepared avidin–biotin com-
plex, diluted 1/100 in TBS, was applied for
further 45 minutes. This was then removed by
washing with TBS, and freshly prepared
diaminobenzedene hydrochloride (DAB) solu-
tion was added to the sections for 10 minutes.
The slides were then washed in running water,
placed in haematoxylin for one minute, washed
in running tap water, dipped in a 1%
acid–alcohol solution, and then dehydrated.
The slides were then placed in xylene and
mounted using coverslips and Starlite mount-
ant (BDH Merk).

Negative and positive controls were used
with each staining batch. Positive controls were
tumour sections known to be positive for the
antigen used. Negative controls were similar
sections treated in the same way except for
omitting adding the primary antibody.

The staining results were scored semiquanti-
tatively as follows: negative (−): no staining, or
staining of < 5% of tumour cells; positive (+):
positive staining of 5–50% of tumour cells;
strongly positive (++): positive staining of
> 50% of tumour cells.

STATISTICAL ANALYSIS

Fisher’s exact test was used to analyse the data
in this study as the sample size was not large
and expected values were less than 5. The null
hypothesis is that there is no association
between the variable defining the row and the
variable defining column. An unpaired t test
was also used to identify if there is any statisti-
cal significance in the diVerence in size of the
tumours for HRT and non-HRT patients.

Results
Thirty one of the consecutive 60 patients were
on HRT at the time of presentation or shortly
before. A wide variety of HRT preparations was
used, and the duration of intake varied between
six months and several years. The patients var-
ied in age between 48 and 60 years, with a
mean age of 53.7 years. The 29 patients who
were not on HRT also had an age range of 48
to 60 years, with a mean of 53.1 years.

Tumour size in the HRT group varied
between 4 and 50 mm, with a mean of 17 mm
and a median of 13 mm. The corresponding
range, mean, and median values for the control
group were 7–55, 25, and 20 mm. The
diVerence between the mean size of each group
was statistically significant (p = 0.0156, table
1).

Most of the tumours in the two groups were
of the invasive ductal type (table 1). The
incidence of invasive lobular and the combined
group of tubular and cribriform types was
higher in the HRT group than in the controls,
but the diVerence was not statistically signifi-
cant (p = 0.4986).

Twelve patients receiving HRT had a grade 1
invasive carcinoma, and 19 had grade 2 or 3
carcinomas; four patients from the control
group had a grade 1 carcinoma and 25 had
grade 2 or 3 carcinomas (table 1). Fisher’s
exact test gives a two sided p value of 0.0414,
which is considered significant; the relative risk
was 1.7368 and the 95% confidence interval
1.1168 to 2.7011.

Axillary lymph node dissection was carried
out on only 23 of 31 HRT patients and on 27
of 29 non-HRT patients. All patients on whom
axillary dissection was not carried out had
tumours less than 20 mm in maximum dimen-
sion, and in the majority of these patients the
procedure was not considered necessary as the
presence of metastases was thought unlikely.
For those on whom axillary dissection was car-
ried out, metastases were found in six (26%) of
23 HRT patients, and in 11(41%) of the 27
non-HRT patients (table 2). The diVerence is
not statistically significant (p = 0.1636).

The percentages of oestrogen receptor posi-
tive and progesterone receptor positive tu-
mours were similar in the HRT and control
groups (82% v 78% for oestrogen receptor,
and 54% v 52% for progesterone receptor;
table 2).

The percentages of Bcl-2 positively stained
tumours were also similar in the two groups
(87% and 79%, table 2, p = 0.5004, NS). On
the other hand, although the percentage of p53
positively stained tumours was less in the HRT
than the control group (29% and 45%, table
2), the diVerence was not significant
(p = 0.2848). Also, in spite of a lower percent-
age of E-cadherin positive tumours in the HRT
group than in the non-HRT group (48% v
72%, table 2), the p value was 0.1319 which is
not significant.

Discussion
The findings of this study suggest that
exogenous oestrogens in the form of HRT are
associated with changes in some histopatho-

Table 1 Histological features of breast carcinomas in patients who had a history of
hormone replacement therapy (HRT; 31 cases) and those who did not (29 cases)

Histological feature HRT (%) Non-HRT (%) p Value

Mean size (mm) 17 25 0.0156
Histological type

Invasive ductal, including mixed 19 (61) 22 (76)
Invasive lobular 6 (19) 4 (14)
Tubular/cribriform 5 (16) 3 (10)
Medullary 1(3) 0

Histological grade
grade 1 12 (39) 4 (14) 0.0414
grade 2 13 (42) 16 (55)
grade 3 6 (19) 9 (31)

Table 2 Axillary lymph node status and immunohistological staining results

Status
HRT positive cases/total
examined (%)

Non-HRT positive cases/total
examined (%) p Value

Node metastasis 6/23 (26) 11/27 (41) 0.1636
OR 23/28 (82) 21/27 (78) ND
PgR 15/28 (54) 14/27 (52) ND
Bcl-2 27/31 (87) 23/29 (79) 0.5004
p53 9/31 (29) 13/29 (45) 0.2848
E-cadherin 15/31 (48) 21/29 (72) 0.1319

HRT, hormone replacement therapy; ND, statistical analysis not done as numerical values are
similar; OR, oestrogen receptor; PgR, progesterone receptor.
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logical features of malignant breast lesions in
postmenopausal women.

A history of HRT intake was associated with
a significantly higher incidence of smaller
tumours. This may simply be a reflection of
more rigorous breast screening in these
women—for example, Magnusson et al have
pointed out that women on HRT have more
intense surveillance of their breasts, which
would lead to early detection of any tumours
that may develop.4 However, as most women
above the age of 50 in the United Kingdom
now undergo regular mammographic breast
screening whether they are on HRT or not, the
possibility of a direct slowing eVect of HRT on
tumour growth ought to be considered and
investigated.

A higher incidence of non-ductal carcinoma
was noted in HRT patients (39% v 24% in the
control group, table 1), and a statistically
significant diVerence was found in relation to
tumour grade (table 1). Fisher’s exact test gives
a two sided p value of 0.0414, which indicates
that HRT patients have more lower grade
tumours than non-HRT patients. This is in
agreement with the findings of Bonnier et al,
who also reported that grade 1 tumours and
lobular carcinomas were more frequent in
patients on HRT than in their counterparts
who had not received HRT.5 Although this
reduced risk of developing high grade tumours
may also be the result of greater breast surveil-
lance, it is possible that HRT has a direct action
on replication and cellular diVerentiation in
these tumours.

Although there was no statistically signifi-
cant diVerence in the prevalence of axillary
lymph node metastases in patients who under-
went axillary dissection in the two groups
(p = 0.1636), there was a trend towards a lower
incidence of node metastases in HRT patients
(26% v 41%, table 2). We should add here that
the reason why axillary dissection was not car-
ried out in eight HRT patients, in contrast to
only two non-HRT patients, was that they were
considered to be at a low risk of developing
lymph node metastasis because of the tumour’s
small size or low malignancy grade.6

Our data suggest that HRT has no eVect on
the expression of oestrogen receptor and
progesterone receptor by breast cancer cells
(table 2). This contrasts with the findings of
Bonnier et al of a higher percentage of hormone
receptor negative cases in HRT patients,5

perhaps because those investigators used a bio-
chemical assay method rather than an immu-
nohistological method as used in our study.
Biochemical assays may sometime give false
negative results—particularly in small
tumours—owing to sampling errors, and im-
munohistochemical assessment of receptor
status is considered more accurate in these
lesions.7 8

There was no significant diVerence between
Bcl-2 expression in the two groups of tumours
examined (p = 0.5). The incidence of B cl-2
positivity in both groups was relatively high,
but was even higher in tumours from the HRT
group (87% v 79%, table 2). In this respect, it
has recently been reported that B cl-2 positivity

is significantly associated with small tumour
size, low tumour grade, non-ductal morphol-
ogy, oestrogen receptor positivity, and p53
negativity in node negative breast carcinoma.9

In our series, most of these features were more
common in HRT tumours. In another study,
Bcl-2 protein expression was significantly asso-
ciated with the lobular histological type of
breast carcinoma.10 In our study all 10 invasive
lobular carcinoma (table 1) were Bcl-2 posi-
tive. In addition, all eight cases of tubular and
cribriform type were also strongly Bcl-2
positive.

Similarly, there was no statistically signifi-
cant diVerence between p53 immunostaining
of the two tumour groups (p = 0.2848), but
here there was a more obvious trend towards a
much lower incidence of p53 positive tumours
in the HRT group (29% v 45%, table 2). This
is not surprising in view of the known close
association between p53 positivity and higher
tumour grade.11 12

Most previous studies have found an inverse
relation between E-cadherin expression and
histological grade of tumour,13 and that most
invasive lobular carcinomas are E-cadherin
negative.14 15 Of the 334 primary tumours
examined by Sitonen et al,13 148 (44%) were
E-cadherin positive, 129 (39%) had reduced
E-cadherin expression, and 56 (15%) were
negative. The corresponding results in all our
cases combined were 31% E-cadherin ++,
31% E-cadherin+, and 37.9% negative. The
higher negative rate in our study is probably a
reflection of the relatively large numbers of
invasive lobular carcinomas examined. The
lower prevalence of E-cadherin positive tu-
mours in our HRT patients is probably also
related to the slightly higher incidence of inva-
sive lobular carcinomas in these patients.

While these results are far from conclusive, it
is also not known how many of the HRT
patients who have developed breast cancer
would have done so if they had not been on
HRT. Future investigations could be made into
the family history and genetic status of HRT
patients with breast carcinoma, to help deter-
mine the probability of their developing breast
cancer in the absence of HRT. However, as
most recent studies indicate that HRT is not
associated with a significantly increased risk of
developing breast carcinoma, the findings in
our investigation tend to suggest that hormone
supplementation may provide a beneficial
modifying eVect on some of the characteristics
of tumours developing in patients taking HRT
who are destined to develop breast carcinoma.
Further investigations are needed to correlate
these histopathological results with later out-
come and to determine whether molecular
mechanisms are involved in these HRT related
eVects.
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