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and stroke among women using HRT.1 The
investigators concluded that the overall
adverse effects of HRT use outweighed the
benefits. This publication, along with subse-
quent prescribing advice from drug regula-
tory authorities, led to a rapid drop in the
prevalence of HRT use. In the United States,
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ABSTRACT

Objective:  To determine if the recent rapid fall in use of hormone replacement therapy 
(HRT) in Australia has been followed by a reduction in breast cancer incidence among 
women aged 50 years or older, but not among younger women.
Design and setting:  Analysis of trends in annual prescribing of HRT, using 
Pharmaceutical Benefits Scheme data, and in annual age-standardised breast cancer 

ence rates in Australian women for the period 1996–2003.
lts:  In Australia, prescribing of HRT increased from 1996 to 2001, but dropped by 
from 2001 to 2003. Age-standardised breast cancer incidence rates in women aged 
 years also increased to 2001 but declined thereafter. The incidence rates in this age 
p were lower by 6.7% (95% CI, 3.9%–9.3%; P < 0.001) in 2003 compared with 2001, 
alent to 600 (95% CI, 350–830) fewer breast cancers (out of about 9000 incident 
t cancers annually for women this age). There was no significant change in breast 

cancer incidence for women aged < 50 years.
Conclusions:  While other factors may have contributed to a recent reduction in breast 
cancer incidence among Australian women aged � 50 years, the available evidence 
suggests that much of the decrease is due to the recent fall in use of HRT. This is 
consistent with other evidence that the HRT-associated increase in risk of breast cancer 
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is reversible after ceasing use of HRT.
irs
Ini
coF
 t results from the Women’s Health

tiative randomised controlled trial
mparing combined hormone

replacement therapy (HRT) with placebo,
published in July 2002, showed a significant
increase in the risk of breast cancer, coron-
ary heart disease, venous thromboembolism

an 11% reduction in breast cancer incidence
from 2001 to 2004 was reported in women
aged 50 years or older, and this was attrib-
uted largely to the decline in use of HRT.2

Similar trends have been reported by many,
but not all, investigators in the US and other
countries.3-15

Here, we examine whether declining use
of HRT in Australia after 2001 was followed
by a fall in the incidence of invasive breast
cancer among women aged 50 years or older
(the age group comprising the majority of
women who use HRT), but not among
younger women.

METHODS

Our analyses covered the years 1996–2003
because of an availability of consistently
recorded information on HRT prescriptions
and cancer incidence in Australia, and
because substantial changes in HRT use and
breast cancer incidence were noted in the
US during this period.2-8

We used data from the Pharmaceutical
Benefits Scheme and Repatriation Pharma-
ceutical Benefits Scheme databases (together
termed the “PBS database” here) to describe
national trends in dispensed HRT prescrip-
tions (termed “prescriptions” here).16

Although the PBS database includes informa-
tion on subsidised prescriptions for medi-
cines above the copayment threshold for
general patients, this was not consistently
recorded over the period of interest because
the relative pricing of the various prepara-
tions varied in a complex way. In contrast,
HRT prescriptions were consistently recorded
on the database for concession cardholders

and patients captured under the Medicare
Safety Net scheme (collectively termed “con-
cession cardholders” here) during the study
period,17 and so we restricted our analyses of
prescribing trends to this group. Prescriptions
defined as HRT were oral or transdermal
oestrogen-only HRT, or combined oestrogen–
progestogen HRT preparations (tibolone pre-
scriptions are not subsidised and so could not
be included).

Changes in HRT use among concession
cardholders may not necessarily be repre-
sentative of all women in Australia, and the
size and composition of the concession
cardholders group may have changed over
time, so trends in prescribing among this
group were confirmed by comparison with
trends in HRT use from other data sources.
These secondary sources were the annual
Australian statistics on medicines reports,
which use a combination of PBS data and
survey data from a sample of community
pharmacies;18 and the National Health Sur-
vey, which provides self-reported informa-
tion on current HRT use in samples of
Australian women at various times.19,20

We used breast cancer incidence data
from the Australian Institute of Health and
Welfare, which compiles data from state

registries on cancers diagnosed in Australia
each year.21 We used code C50 (invasive
breast cancer) of the International classifica-
tion of diseases, 10th revision.22

Annual breast cancer incidence rates were
age-standardised by direct standardisation
using the 2001 Australian Standard Popula-
tion.23 Since the average age of Australian
women is increasing every year, age stand-
ardisation provides estimates that can be
compared directly from one year to another,
without the confounding effect of the ageing
of the population.

Trends in breast cancer incidence were
analysed for women of all ages, women
< 50 years old, and women � 50 years
old. For each age group, we compared
incidence rates in 2001 (before publica-
tion of the Women’s Health Initiative trial
results) with rates in 2003 (the most
recent year for which national incidence
data were available). We modelled the
age-specific rates using Poisson regres-
sion, with the model including age as a
factor, and indicator variables for the year
(2003 v 2001) and for the year and broad
age groups (20–49 years v � 50 years).
The logarithm of the population size was
included as an offset.
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RESULTS
The number of HRT prescriptions among
concession cardholders increased from
2 089 834 in 1996 to 3 070 299 in 2001,
and then dropped by 40% to 1 854 060 in
2003 (Box 1). Declines of similar magnitude
from 2001 to 2003 were observed in pre-
scriptions for oestrogen-only preparations
(39% decline), combined oestrogen–pro-
gestogen preparations (41% decline), and if
prescriptions captured under the Medicare
Safety Net scheme were excluded (40%
decline).

Data from the Australian statistics on
medicines18 reports showed a decline in
combined HRT use of 47% from 2001 to
2003 (comparable data on oestrogen-only
HRT are not available from this source).
Data from the National Health Survey also
showed a substantial reduction in use of
HRT (21% of women aged � 50 years
reported being current users of HRT in
2001, and 11% of women aged � 45 years
reported current use in 2004–05).19,20

Although not strictly comparable, these fig-
ures are broadly consistent with the reduc-
tion in HRT prescriptions observed among
concession cardholders.

The age-standardised incidence of breast
cancer per 100 000 Australian women
across all ages was 109.1 in 1996, rising
gradually to 117.2 in 2001 and then
decreasing to 111.8 in 2003. Among women
aged < 50 years, incidence rates remained
stable over this period, with age-standard-
ised incidence rates per 100 000 women of
33.8, 33.9 and 34.6 in 1996, 2001 and
2003, respectively (Box 2). For these
women, rates in 2003 had non-significantly
increased by 1.7% (95% CI, −3.4% to 7.1%)
compared with 2001 (P = 0.5).

However, among women aged � 50
years, the age-standardised incidence of
breast cancer per 100 000 women increased
from 281.1 in 1996 to 308.3 in 2001, and
then decreased to 287.4 in 2003 (Box 2).
From 2001 to 2003, age-standardised inci-
dence rates in this age group fell by 6.7%
(95% CI, 3.9%–9.3%; P < 0.001), equivalent
to 600 fewer breast cancers (95% CI, 350–
830) in women aged � 50 years in 2003
compared with 2001.

DISCUSSION

We found that the substantial reduction in
HRT prescriptions that occurred in Australia
after 2001 was accompanied by a statist-
ically significant fall in breast cancer inci-
dence among women aged � 50 years, but

not by any significant change in incidence
among younger women. Our results show a
40% drop in PBS prescriptions for HRT from
2001 to 2003 and, over the same period, a
significant 6.7% decline in the incidence of
invasive breast cancer among Australian
women aged � 50 years, who comprise the
majority of HRT users.

Our analyses were designed to replicate, in
an Australian setting, analyses carried out in
the US that found a decline in breast cancer
incidence after 2001 among women aged
� 50 years (which was attributed mainly to a
drop in HRT use), but not among younger

women.2,3,6-8 Our results are in broad agree-
ment with those reported from the US.

We compared HRT prescribing trends
among concession cardholders in Australia
with estimates of changes in HRT use over
time using two other data sources. While the
National Health Survey data are not strictly
comparable, as they cover a longer time
period and the age groups studied varied
over time, all three data sources consistently
showed a rapid and substantial drop of
similar magnitude in the use of HRT after
2001.

The fact that a rapid drop in HRT use is
followed by a reduction in breast cancer
incidence does not necessarily establish a
causal connection between the two. Other
factors can contribute to short-term changes
in national breast cancer incidence rates,
and by far the most pertinent of these for
women aged � 50 years is breast cancer
screening.24,25 The biennial age-standard-
ised breast cancer screening participation
rates for Australian women aged 50–69
years were 51.4% (95% CI, 51.3%–51.6%)
in 1996–1997; 56.9% (95% CI, 56.8%–
57.0%) in 2000–2001 and 56.1% (95% CI,
55.9%–56.2%) in 2002–2003.26 Although
annual rates are not published, the slight
reduction in rates between 2000–2001 and
2002–2003 (from 56.9% to 56.1%) is too
small to account for the 6.7% decline in
breast cancer incidence that we found in
women aged � 50 years from 2001 to 2003.

Changes in screening patterns in the US
have also been too small to account for
observed decreases in breast cancer inci-
dence.2,3,7 The best way to rule out any
potential contribution of screening to breast
cancer trends is to examine such trends
within a screened population. One study in
the US did so, and found that among
women attending for screening there had
been a recent fall in breast cancer incidence
corresponding to the decrease in HRT
use.6,27

In other countries where HRT use has
decreased recently, screening patterns have
sometimes changed at the same time, mak-
ing it impossible to separate out the effects
of changes in screening and in HRT use. For
example, in England, two-view mammo-
graphy for all screens was introduced from
2002, substantially increasing the detection
of breast cancers24 and largely obscuring any
effect of changes in HRT use. In Norway, the
national breast screening program began in
1996, but only achieved complete geo-
graphic coverage in 2004.28 It is difficult to
interpret the relevance of a report stating

1 Hormone replacement therapy 
(HRT) prescriptions among 
concession cardholders in 
Australia, 1996–2003

Vertical dotted line indicates commencement of 
the period over which HRT prescriptions were 
expected to decline.  ◆
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in Australia, 1996–2003
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that breast cancer incidence rates in four
Norwegian counties did not change between
2001 and 2005,13 particularly since the
population is small and the incidence rates
presented appear to differ from those pub-
lished by the Cancer Registry of Norway.28

In New Zealand, HRT prescriptions fell by
a third from 2001 to 2003 and breast cancer
incidence rates fell by 6% over the same
period.11,29 A national breast cancer screen-
ing program was established in NZ in
1998,30 and the extent to which changes in
screening may have contributed to the
decline is unknown.

In Canada, a slight decline in breast can-
cer incidence has been seen since 1999,
mainly in women aged over 75 years.9 Data
from one cancer registry in Germany show a
significant decline in breast cancer incidence
between 2001 and 2005 in women aged 50–
69 years, but not at younger ages.10 How-
ever, these studies provided no information
on screening patterns.

In other studies, the prevalence of HRT
use was too low and/or statistical power was
too limited to detect a difference in breast
cancer incidence. HRT use has been much
less common in the Netherlands and in
northern Italy than in the US or Australia.
Although HRT use in these countries fell
after 2001, the reduction in use was far too
small to lead to a detectable decrease in
breast cancer incidence.14,15,31,32

It has been suggested that the observed
recent decline in breast cancer incidence in
Australia may have been due to increased
use of drugs such as tamoxifen and
raloxifene. However, PBS data show that
prescribing of tamoxifen among concession
cardholders remained relatively constant
between 2001 and 2003.16 Prescriptions for
raloxifene in 2001 were 13 times less com-
mon than those for HRT,16 and so it is
unlikely to have had a substantial effect on
national breast cancer incidence rates.

Results from randomised trials and obser-
vational studies have consistently found that
combined HRT causes a greater increase in
breast cancer incidence than oestrogen-only
preparations. In a recently published meta-
analysis by the United Kingdom’s drug regu-
latory authority, the relative risks of breast
cancer were greater for combined HRT than
oestrogen-only HRT in 20 of the 21 studies
reviewed (including the Women’s Health
Initiative trial).33

The evidence on breast cancer risk associ-
ated with use of tibolone (a synthetic non-
hormonal HRT) was also reviewed by the
UK drug regulatory authority, and although

some, but not all studies, reported an
increased risk of breast cancer, in no study
was the risk as great as that found for
combined HRT.34 As tibolone is not subsi-
dised in Australia, there are no relevant PBS
prescription data. The limited information
available through the Australian statistics on
medicines reports suggests that tibolone use
increased until 2003 but declined there-
after.18 As use of tibolone is associated with
a smaller effect on breast cancer than com-
bined HRT, the lack of PBS prescribing data
for tibolone would not materially affect the
interpretation of our findings.

The increased risk of breast cancer associ-
ated with HRT use is greatest in current
users, and the excess risk falls after use
ceases. Analysis of worldwide evidence,
published in 1997 and including data from
51 studies, showed that the risk of breast
cancer in past users of HRT had returned to
that found in never-users within 5 years of
stopping.35 Recent data from a large UK
study showed that, compared with never-
users, the HRT-associated relative risk for
breast cancer was 1.66 (95% CI, 1.58–1.75)
in current users but fell to 1.14 (95% CI,
1.01–1.28) within a year after use had
stopped.36 The decline in breast cancer inci-
dence rates seen soon after a substantial
drop in the prevalence of HRT use in Aus-
tralia is thus consistent with other evidence
showing that the HRT-associated increase in
breast cancer risk is rapidly reversible after
use ceases.

HRT use tends to increase the risk of
oestrogen receptor (ER)-positive tumours,
and the fall in breast cancer incidence in the
US after 2001 was largely confined to ER-
positive tumours.2,6 Unfortunately, routinely
collected breast cancer data in Australia do
not include ER status, so we were unable to
describe trends over time in the rates of ER-
positive and ER-negative tumours.

The 6.7% fall in age-standardised inci-
dence of breast cancer in Australian women
aged � 50 years in 2003 compared with
2001 is equivalent to 600 (95% CI, 350–
830) fewer breast cancers among women in
this age group (out of a total of about 9000
incident breast cancers at this age annually).
Based on patterns of HRT use and published
data on HRT-associated risks, others have
estimated that 1066 breast cancers in Aus-
tralian women in 2001 were attributable to
use of HRT.37 If this estimate is correct, and
if the 40% decline in prescribing of HRT in
concession cardholders from 2001 to 2003
is representative of the pattern of use in all
Australian women, and if this also led to a

40% reduction in HRT-attributable breast
cancer cases, an estimated 430 fewer breast
cancers would be expected in 2003 com-
pared with 2001. Although a number of
assumptions underlie these calculations,
and other unmeasured factors may also be
contributing, the correspondence between
the decline we observed and such independ-
ently derived estimates suggests that much
of the decrease in breast cancer incidence in
older women in Australia since 2001 is due
to the rapid fall in HRT use.
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