ORIGINAL ARTICLE

The risk of breast cancer linked
to menopausal hormone therapy

Summary

Background. The Norwegian «Women
and cancer» study has shown that
when combination hormone replace-
ment products were used for more
than five years the relative risk of
breast cancer was almost tripled. The
population attributable risk was 27 %.
In a nested case-control study we
updated the risk estimates for hor-
mone therapy in postmenopausal
women since 2002.

Material and method. We selected an
age-matched control for each of the
589 women (aged 46-63) who were
found in the period 2004-8 to have
invasive breast cancer or cancer in situ.
These women responded in 2003-6 to
a questionnaire on menstruation and
the use of hormone therapy. The data
from this and earlier questionnaires
were compared and analysed using
logistical regression.

Results. 226 (26 %) of the women were
using hormone replacement at the time
of the survey. The average time of

use was ten years. Current users had
a higher risk of breast cancer than
never-users: adjusted OR 2.1 (95 % Cl
1.5-3.0]. The use of combination ther-
apy for more than five years resulted
in the highest risk: OR 3.0 (95 % Cl
1.9-4.7). Earlier use of oestrogen
products did not result in a higher risk.
Neither oestradiol nor tibolone caused
a statistically significant increase in
risk. 232 cases of breast cancer (17 %)
in women aged 45-64 could be attri-
buted to the use of hormones.

Interpretation. Long-term use of com-
bination products increases the risk of
breast cancer. Relative risk estimates
have undergone little change since

the previous study, but population attri-
butable risk has fallen along with the
decline in new users.
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The climacteric is the period immediately
before and after the menopause, which marks
the end of a woman’s fertile period. The
menopause is a natural life phase, but in the
1960s and 70s it assumed the status of a defi-
ciency disease that had to be treated with
hormones. The publication of books such as
Feminine forever in the US (1) and Alltid
kvinne (Always a woman) (2) in Norway
combined with proactive marketing by
pharmaceutical companies contributed to
this. The menopause was claimed to repre-
sent a «castration» of women that could be
prevented by the use of hormones. As well as
helping to retain youthfulness and sex appeal,
hormone therapy was said to prevent depres-
sion, various kinds of afflictions, coronary
heart disease and dementia in women. Scien-
tific studies in the 1980s and 90s also sup-
ported the likelihood of this (3). Hormone
therapy was known to prevent osteoporosis in
an effective manner (4). The correlation
between the use of oestrogen and increased
risk of breast cancer was reported as early as
1976 (5), but it was the results of the
Women’s Health Initiative study in the US
(6) and the ensuing publicity that led to a
clear decline in sales of oestrogen products.
The randomised clinical study found a sig-
nificantly greater risk of breast cancer in
those receiving oestrogen and progestogen
compared with the placebo group. The risk
normalised when the therapy was disconti-
nued. The British Million Women cohort
study also confirmed the correlation (7).

A study from the «Women and cancer»
cohort with data from 31451 Norwegian
postmenopausal women aged 45—64 showed
that the relative risk (RR) of breast cancer
was 2.1 (95 % CI 1.7-2.7) at the current level
of oestrogen use. Follow-up of the cohort was
undertaken from 1996 up to and including
2002 when the decline in sales commenced.
The attributable risk, i.e. the percentage of
breast cancer cases that can be attributed to
oestrogen use was calculated at 27 %. Long-
term use (> 5 years) of combination therapy

resulted in the highest risk (RR 2.8; 95 % CI
2.0—4.0) (8). Norwegian figures show that
the sale of hormone products for systemic use
fell by over 45 % from 2001-05 and is now
at the 1990 level (9). Figure 1 shows the sales
curve for hormone products as well as the
annual incidence of breast cancer among
Norwegian women aged 45—64.

A study of the pattern of use among women
in the « Women and cancer» study after 2002
shows a tendency to increased treatment
length among existing users, while the recruit-
ment of new users has decreased (10).

We conducted a nested case-control study
based on the «Women and cancer» study
with follow-up of breast cancer or cancer in
situ from 2004—08. The purpose of the study
was to calculate the risk of breast cancer and
attributable risk for use of systemic hormone
therapy. We also wanted to examine whether
risk estimates have changed since 2003.

Material and method

«Women and cancer» is a prospective study
of 172 000 randomly selected Norwegian
women (11). They have responded to from
one to three questionnaires about the use of
hormones, their menstrual status, reproduc-
tive history, illness and cancer in the family
as well as lifestyle habits such as diet, smok-
ing, physical activity, alcohol consumption
and sun exposure. The women are moni-
tored continuously for breast cancer through
the Cancer Register of Norway.

In connection with the study a biobank
was established with blood samples of
50 000 women aged 46—63, collected in the
period from 2003—06. The blood samples
were obtained at the women’s local medical
office, and sent by post together with a two-
page questionnaire about menstrual factors,

Main points

m Risk of breast cancer is tripled by using
hormone therapy with combination
products for more than five years

m Attributable risk in the population
has declined, in line with the decrease
in new users

m Among established users the average
length of use is ten years

m Duration of therapy of almost ten years
is a source of concern because older
women are already at increased risk
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food intake, smoking, weight and height,
use of medication, hormones and dietary
supplements and alcohol intake (blood
sample collection form) The biobank consti-
tutes the post-genome part of the study and
is described in more detail elsewhere (12).

From 2004 to the end of 2008 a total of
473 cases of invasive breast cancer and 116
cases of cancer in situ were registered in the
post-genome cohort. For each case we selec-
ted a control who matched in age and the
time of blood sampling. The background for
this pair matching is a gene expression study
with micro-matrix analysis of blood. Only
postmenopausal women were included in
the study (358 with invasive breast cancer,
83 with cancer in situ, 451 controls). Infor-
mation from the blood sample collection
form and previous questionnaires were lin-
ked together in a data set.

The «Women and cancer» study has been
approved by the Northern Norway Regional
Committee for Medical and Health Research
Ethics. All samples and data have been stored
and processed in accordance with the licence
granted by the Data Inspectorate.

Menstrual status

The women’s menstrual status was deter-
mined on the basis of the information in the
blood sample collection form and previous
questionnaires. They were categorised as
premenopausal if they answered «Yes» to
the question of whether they menstruated,;
postmenopausal if they answered «No» or if
they gave an unclear answer and were over
the age of 53; and perimenopausal if they
ticked «Irregular». Women who had had a
hysterectomy, used hormones or gave an
unclear answer and were under the age of 53
were categorised as «Uncertainy.

Use of hormone therapy

Women who stated in the blood sample
collection form that they had used a product
containing oestrogen in the course of the
previous week were considered to be current
users. No distinction was made between
sequential and continuous oestrogen. We
checked the previous questionnaire to see
whether the women had also used oestrogen
products earlier. If the woman had replied
«Yes» to the use of hormones during the
menopause in any of the questionnaires, she
was classified as using hormones «at some
timey. If the woman was classified as using
hormones «at some timey, but was not a «cur-
renty user, she was categorised as a «former»
user. Information on age at the commence-
ment of the therapy was used to calculate the
total duration of use. We assumed that the
women continued the therapy in the period
between the two questionnaires. The length
of time from the last questionnaire to the
blood sample collection form was one year
on average. Women who answered «Noy» in
both questionnaires to the question on use
were categorised as «never-usersy.
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Figure 1 Breast cancer incidence and sale of hormone products 1992-2009. Sale of hormone products is
given as the defined daily dose per day for 100 women. Figures are based on wholesale sales to pharmacies
[E. Eriksen, Norwegian Prescription Database, Norwegian Institute of Public Health, personal communication),
and population statistics from Statistics Norway. The incidence of breast cancer among Norwegian women aged
45-64 was provided by the Cancer Registry of Norway [personal communication: 0. Talleraas, Cancer Registry
of Norway). The Registry is not responsible for the presentation or interpretation of these figures.
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Figure 2 Current users [N = 192) of hormone products (oestrogen and progestogen, alone or in combination)
distributed according to duration of use
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Table 1 Characteristics patients and controls

Patients (N = 441)

Controls (N = 451)

N % N %
Average age in years 56,8 56.6
BMI
< 25 kg/m? 219 49.7 196 43.5
25-29 kg/m? 164 37.2 179 39.7
> 30 kg/m? 51 11.6 67 14.9
Unknown 7 1.6 9 2.0
Parity
0 children 41 9.3 35 7.8
1-2 children 249 56.5 255 56.5
>3 children 150 34.0 161 35.7
Unknown 1 0.2 0 0.0
Age at first birth
< 25 years 234 953.1 259 57.4
> 25 years 161 36.5 156 34.6
Unknown ) 1.1 1 0.2
Age at menarche
< 12 years 44 10.0 46 10.2
> 12 years 387 87.8 401 88.9
Unknown 10 2.3 4 0.9
Mother with breast cancer 46 10.4 37 8.2
Hormone therapy
Never 164 37.2 202 44.8
Earlier 132 29.9 168 7.3
Sometime 277 62.8 249 55.2
Now! 145 32.9 81 18.0
Oestradiol 22 5.0 13 2.9
Combination product 99 22.4 45 10.0
Tibolone 21 4.8 17 3.8
Qestriol 2 0.5 5 1.1
Progestogen 1 0.2 1 0.2

T Only systemic therapy is included

Data processing

Controls with the same year of birth and
time of blood sampling were selected at ran-
dom among the women in the cohort. Trans-
formation of variables and logical regres-
sion were conducted with SPSS version
17.0. We adjusted for age, body mass index,
age at menarche, breast cancer in mother,
parity, age at first birth and earlier use of
hormone therapy. All variables are expected
to have an effect on the risk of breast cancer.

Results
A total of 892 women were included. Eight
women who stated that they had used hor-
mone therapy were excluded from the analy-
ses because the name of the product was not
mentioned. Table 1 provides the women’s
characteristics.

One-fourth of the women were current
users. Of these 64 % used combination pro-
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ducts. While 15% used oestradiol alone,
17% used tibolone. Of these users, 219
(97 %) were registered as users in the pre-
vious questionnaire. Of these, 192 had stated
their age at the start of hormone therapy and
the average duration of use was calculated at
9.6 (1-28) years. Figure 2 shows the distri-
bution in duration among current users.

We found that the adjusted risk of breast
cancer was significantly higher for current
users than for never-users (odds ratio (OR)
2.1;95 % CI 1.5-3.0). The risk was greatest
for long-term (> 5 years) therapy (OR 2.4;
95% CI 1.6-3.6) (test for trend, p-value
0.006, data not shown). Compared with ne-
ver-users, those who used combination ther-
apy had an odds ratio of 2.6 (95% CI
1.7—4.0), and where the duration of use was
over five years the ratio was OR 3.0 (95 % CI
1.9—-4.7). Use of oestradiol or tibolone gave
lower, non-statistically significant risk, OR

1.8 (95% CI 0.9-3.8) and OR 1.5 (95 % CI
0.8—3.0), but this was based on a small num-
ber of users. Sometime-users generally had a
somewhat increased risk (OR 1.3; 95% CI
1.0—1.7), while earlier use did not give an
elevated risk (Table 2). The results showed
only an insignificant change when we looked
at invasive breast cancer and carcinoma in
situ combined and individually. The average
follow-up time (the difference between the
date of diagnosis and the date of responding
to the questionnaire) was 1.9 (0—5) years.
Risk estimates remained stable during the
follow-up period (data not shown).

Attributable risk in the population

We used the prevalence of current use of
hormone therapy among the controls
(18.1 %) and the odds ratio 2.1 as a risk esti-
mate to calculate the attributable risk of
breast cancer among women aged 47—63 in
the period 2003—08. We found that 16.6 %
of cancer cases could be attributed to treat-
ment with products containing oestrogen.
Based on the incidence rates from the Can-
cer Registry in the period 2003—08 this con-
stitutes 232 cases of breast cancer annually
in women aged 45—64.

Discussion

In our study, current users of hormone ther-
apy had a 2—4 times higher risk of breast
cancer than never-users. This corresponded
with the earlier «Women and cancer» study.
The risk was greatest with use of combin-
ation therapy for more than five years. The
prevalence of use was halved from 2002 to
2008 and attributable risk declined corre-
spondingly from 27 % to 16.6 %. Nonethe-
less, this means that 232 breast cancer cases
annually in this age group could be attri-
buted to hormone use. By way of compari-
son, the European Prospective Investigation
into Cancer and Nutrition (EPIC) recruited
a cohort of postmenopausal women from
various European countries who were all
monitored for breast cancer. It was found
that current use of oestrogen and combin-
ation products gave increased relative risk:
1.42 and 1.77 respectively (13).

In our study the average time from respon-
ding to the questionnaire to diagnosis was
less than two years. It is a weakness that the
control group is not monitored over a longer
period, because some may develop cancer
later. Hormone therapy may stimulate the
growth of cancer cells (14). This may be the
reason why wusers receive an earlier
diagnosis. Therefore our study does not in
itself provide a basis for stating that the use
of hormone products gives increased lifetime
risk of breast cancer. However, hormone
replacement therapy after the menopause is
considered to be a known risk factor (15),
and the combination oestrogen-progestogen
is classified by the International Agency for
Research on Cancer (IARC) as a carcinogen
for breast cancer (16).
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Table 2 0Odds ratio (OR] with 95 % confidence interval (Cl) for breast cancer’

Use of hormones OR (95 % Cl) OR (95 % Cl) adjusted?
Never 1.0 (ref) 1.0 (ref)
Sometime 1.4(1.1-1.8) 1.3(1.0-1.7)
Earlier 1.0 (0.7-1.3) 0.9(0.6-1.2)
Now 2.2 (1.6-3.1) 2.1(1.5-3.0)
<5 years 1.5(0.9-2.6) 1.5(0.9-2.7)
> 5 years 2.6(1.8-3.7) 2.4(1.6-3.4)
Combination products 2.8(1.9-4.1) 2.6 (1.7-4.0)
<byears 2.1(1.0-4.2) 2.1(1.0-4.4)
> 5 years 3.1(2.0-4.6) 3.0(1.9-4.7)
Oestradiol 2.1(1.1-4.3) 1.8(0.9-3.8)
Tibolone 1.5(0.8-3.0) 1.5(0.8-3.0)

1417 patients and 434 controls with completed data are included
2 Adjusted for age, body mass index, age at menarche, breast cancer in mother, parity and age at first birth

The study is a nested case-control study in
which data on exposition have been collec-
ted prior to the cancer diagnosis. As a result,
memory bias is of little relevance. We have
not taken into account the fact that women
may have changed to a different kind of pro-
duct during the therapy. External validation
of the «Women and cancer» cohort has
shown that there are few sources of selection
bias that prevent the generalisation of results
to the female segment of the Norwegian
population or preclude the calculation of
attributable risk (17).

We chose to include patients who were dia-
gnosed with carcinoma in situ. Invasive breast
cancer and ductal carcinoma in situ appear to
have the same risk factors and development
mechanism (18—20). The analysis results
only changed insignificantly when we exclu-
ded women with cancer in situ.

Studies from several countries show that the
decline in the use of hormone therapy is fol-
lowed by a decline in breast cancer incidence
(21). Data from the US Surveillance, Epi-
demiology and End Results Program showed
a decline in incidence from 1999 to 2003 for
those over 45, corresponding to the saturation
of mammography screening. A sharp drop
was observed in the period 2002—03 for
oestrogen receptor positive tumours in women
aged 50—69, which may be due to the decline
in the use of hormone therapy (22).

In Norway the incidence of breast cancer
rose in the 1990s and then levelled off before
falling slightly after 2002 (fig 1). The intro-
duction of the Norwegian mammography
programme led to the detection of a larger
number of Stage 1 tumours, particularly in
women aged 50—69 (23). Nevertheless, the
increase in incidence cannot be explained
merely as an effect of the screening itself
(24). A recent Norwegian study has shown
that the changes in incidence can be attri-
buted almost equally to mammography
screening and hormone therapy (25). Hor-
mone therapy correlates with more mammo-
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graphically dense breast tissue (26). Women
who used hormone therapy or had used it
recently had a significantly higher average
density. Use of combination products and
long-term use of these gave the highest
density. Increased mammography density is
an independent risk factor for breast cancer
(27), and can also give false negative mam-
mography findings (28). Mammography is
therefore a poorer test for hormone users.

The average duration of use by the
women in our study was almost ten years. It
is a matter of concern that older women use
hormone therapy and that they continue as
users when we know that age is a key risk
factor and that the risk of breast cancer in-
creases for every year of hormone therapy.

According to a study with data from 2004
on Norwegian GPs’ attitudes to oestrogen
therapy for women during and after the
menopause, the majority of GPs were fami-
liar with the effects and side-effects. Hot
flushes were the most important indication
and previous breast cancer and breast cancer
in first-degree relatives were contraindica-
tions for therapy. The duration of therapy
was longer than what is recommended.
Moreover, the study indicated that Norwe-
gian women doctors were more updated pro-
fessionally, more often had a general rule for
duration of treatment and administered
treatment for a shorter period of time (29).
The study also showed that Norwegian doc-
tors have become more restrictive about pre-
scribing hormone therapy but recommenda-
tions on use varied. A number of doctors
would recommend hormone therapy in the
case of minor, less troublesome hot flushes
if the woman either had irregular bleeding or
felt depressed, had skin ageing changes and
was dissatisfied with intimate relationships.
Most doctors would neither recommend nor
advise against hormone therapy on the basis
of the case reports presented. The older the
doctor, the greater the tendency to recom-
mend use (30).
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Current guidelines state that hormone
therapy is indicated when the woman’s
afflictions are pronounced and lead to redu-
ced life quality, alternative treatment has had
no effect and additionally that the advan-
tages of therapy are greater than the dis-
advantages (31, 32). Before hormone ther-
apy is commenced, an individual assessment
must be conducted with a thorough case
history that focuses on the woman’s predis-
position to hormone sensitive cancer forms
and cardiovascular disease. The Norwegian
Society for Gynaecology and Obstetrics has
listed the contraindications for hormone
therapy (33). In our view, other risk factors,
such as high age, late menopause, over-
weight, late birth or nulliparity and high
alcohol consumption should be included in
the assessment. According to the Norwegian
Medicines Agency the treatment should be
reviewed annually. After 2-3 years the
women must be fully informed of unwanted
side-effects and together with the doctor in
charge of the case balance the need for ther-
apy against the risk. Hormone therapy must
not be used in cases of menstrual irregulari-
ties (31).

Tibolone is a tissue-specific regulator
with oestrogenic and androgenic properties,
and is the latest of the hormone products that
improve menopausal symptoms and prevent
osteoporosis. Tibolone reduces the level of
active oestrogen in breast tissue and breast
cancer cells and has proved to have little
effect on cell proliferation and breast tissue
density (34). Hence use of tibolone might be
expected to be more favourable. Some small
studies have shown that tibolone reduces the
risk of breast cancer (35), but large observa-
tional studies have shown the opposite. In
both the Million Women and the EPIC stu-
dies an increased risk was found with the
current use of tibolone, RR 1.45 (1.25-1.67)
and RR 1.95 (1.43-2.65) (7). Until we have
more extensive studies and more knowledge
about long-term effects we cannot therefore
recommend a switch to tibolone.

Conclusion

We found an average of ten years duration of
use in established users of systemic hormone
treatment. Long-term use of oestrogen and
progestogen in combination tripled the risk of
breast cancer. It is cause for concern that post-
menopausal women continue the therapy.

The study shows that 232 cases annually
of breast cancer in Norwegian women can
be attributed to hormone therapy.

It is crucial that both doctors and women
are well informed of the risk associated with
treatment with systemic hormone products
containing oestrogen. The commencement of
therapy should be based on a thorough
individual risk assessment and current guide-
lines should be followed. For some women
who are badly affected by hot flushes, hor-
mone therapy remains the most effective
remedy we have.
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