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ABSTRACT
BACKGROUND: The use of oral contraceptives (OCs) and hormone
replacement therapy (HRT) is common in Iceland. We investigated the influence

of these hormonal exposures on breast cancer risk, with emphasis on interaction.

METHODS: This is a population-based cohort study on 31,430 Icelandic
women aged 40 years or older when visiting the Cancer Detection Clinic in
1979-2008. Through record linkage of these data to the Icelandic Cancer
Registry, we identified women diagnosed with breast cancer during the course
of the study. Using Cox regression analyses, we found hazard ratios (HRs) for

different aspects of hormone use.

RESULTS: 1,182 women in the cohort developed breast cancer during the study
period. Compared to those who never used sex hormones, the increase in breast
cancer risk was highest for those who had used both OCs and HRT (HR=1.84;
95% CI 1.51-2.26). The HRs were higher for users of combined regimens than
for users of estrogen unopposed HRT (HR=2.19; 95% CI 1.76-2.73 vs.
HR=1.25; 95% CI 1.03-1.51, respectively). Higher risk was generally associated
with longer duration (HR=1.73; 95% CI 1.41-2.13) and with current rather than
past HRT use (HR=1.47; 95% CI 1.17-1.84 vs. HR=1.02; 95% CI 0.66-1.58).
Former OC users were at greater risk for breast cancer than non-users of OCs,
although we found no interaction between OC and HRT use in a Wald test for

interaction (p=0,659; 95% CI 0.82-1.36).

CONCLUSIONS: We did not observe a statistically significant interaction
between OC and HRT use, although past OC use tended to increase the risk

among HRT users.



AGRIP
BAKGRUNNUR: Margar islenskar konur hafa notad badi getnadarvarnarpillur
og tidahvarfahormon, en notkun hvors um sig hefur ahrif 4
brjostakrabbameinsdhattu. Vio skodudum hugsanleg vixlverkunarahrif pessara

hormona 4 brjostakrabbameinséhaettu.

ADFERDIR: betta er 1ydgrundud ferilrannsokn 4 31.430 konum fertugum og
eldri sem komu 4 Leitarstod Krabbameinsfélags Islands 4 timabilinu 1979-2008
og svorudu spurningum um kvenhormoénanotkun. Gégn tr Heilsusdgubanka
Leitarstodvar Krabbameinsfélags Islands voru tengd vid Krabbameinsskra
fslands og pannig voru fundin brjostakrabbameinstilfelli sem greindust a
rannsOknartimanum. Med Cox adhvarfsgreiningu var metid hattuhlutfall

(hazard ratio=HR) samfara notkun kvenhormona og vixlverkun kénnud.

NIDURSTODUR: 1.182 konur greindust med brjostakrabbamein 4
rannsoknartimanum. Vixlverkunarahrif komu ekki fram i Wald
vixlverkunarprofi. (p=0,659; 95%; CI 0,82-1,36). Midad vid konur sem notudu
hvorki getnadarvarnarpillu né tidahvarfahormon var dhetta brjostakrabbameins
mest hja peim sem notudu baedi (HR=1,84; 95% CI 1,51-2,26). Notendur
samsettra tegunda tidahvarfahormona voru i meiri brjostakrabbameinsahattu en
notendur tegunda sem innihéldu eingdéngu estrogen (HR=2,19; 95% CI 1,76-
2,73 a mott HR=1,25; 95% CI 1,03-1,51). Aheettan var meiri hja langtima
notendum tidahvarfahormoéna en skammtimanotendum (HR=1,73; 95% CI 1,41-
2,13). Nunotkun tidahvarfahormoéna hafdi meiri dhaettu i for med sér en fyrri
notkun (HR=1,47; 95% CI 1,17-1,84 vs. HR=1,02; 95% CI 0,66-1,58) fyrir alla
tidahvarfahormonaflokka. Fyrri notendur getnadarvarnarpilla medal notenda

tidahvarfahormoéna voru 1 heldur meiri brjostakrabbameinsdhzttu en peir sem



notudu aldrei getnadarvarnarpillu, einkum medal langtima notenda estrogen
tegunda (HR=1,15; 95% CI 0,79-1,66 4 moti HR=1,70; 95% CI 1,19-2,42).
ALYKTANIR: Télfradilega marktaek vixlverkunarahrif milli notkunar
getnadarvarnarpilla og tidahvarfahormona fundust ekki, en tilhneiging var fyrir
aukinni brjostakrabbameinsahettu hja fyrri pillunotendum medal peirra sem

toku tidahvarfahormon med eingdngu estrogeni.
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BACKGROUND
Breast cancer is the leading cancer in women worldwide. The incidence of

breast cancer varies in different parts of the world and is considerably higher in
Western societies than in Asia and Africa (1). Breast cancer incidence has been
on the rise over the past fifty years or so. In Iceland, it has been the leading
cancer among women ever since the nationwide Icelandic Cancer Registry
(ICR) was established in 1955. Since then, age-adjusted breast cancer incidence
has doubled, with breast cancers accounting for 29% of all cancers in Icelandic
women for the five-year period 2004-2008. The mortality rate of breast cancer
has not risen in spite of this increase, which may be due to both earlier diagnosis

and more effective treatment (2, 3).

When considering risk factors for breast cancer, researchers have studied
both genetic and environmental factors (4). A family history of breast cancer is
an important factor, and it is believed that inherited factors are connected to at
least 10% of breast cancers (5). Several known mutations in the BRCA1 and
BRCAZ2 genes are strongly related to an increased risk of breast cancer and other
cancer types. For example, there are two mutations known in the Icelandic
population, one in each gene, of which the one in the BRCA2 gene, a founder
mutation, is much more prevalent in the population (0.6%) and is present in 5-

6% of breast cancer patients (6-9).

Other factors that are important in the etiology of breast cancer are
reproductive history, height and weight, and lifestyle factors such as alcohol
consumption, physical activity, ionizing radiation, and exogenous sex hormone
use (4). The effects of environmental factors appear when observing changes in

incidence among immigrants coming from a country with a different breast
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cancer incidence than the host country. The incidence among immigrants may
be quite different from that of native inhabitants of the host country to begin
with, but in only a few generations it changes to that of the inhabitants in the
host country (10-13). Geographical and/or lifestyle factors in the host country, in

addition to diagnostic activity, obviously have substantial weight.

It is widely acknowledged that several aspects of reproduction affect breast
cancer risk, thus indicating the importance of female sex hormones in the
etiology of the disease. The risk of breast cancer is affected by the age at
menarche, parity, number of births, age at first birth, age at menopause, and total

breastfeeding time (4, 14-16).

Use of exogenous sex hormones has been increasing since 1960, when oral
contraceptives (OCs) first became available. In 2005, it was estimated that 10%
of women of reproductive age worldwide, or a total of 100 million women, were
current users of combined OCs; that is, OCs containing both estrogen and
progestagen. When “ever use” was considered, the number increased to 300
million, with use varying notably between countries and more common in
developed countries (17). In Iceland, use of OCs has increased ever since 1965,
when they first became available in the country. Some 90% of women born after

1944 used OCs in the period 1965-1989 (18, 19).

OC:s contain either estrogen and progestagen (combined preparations) or
progestagen only (so-called mini-pills). The first combined OCs contained
considerably larger amounts of estrogen than those currently available, and
many different types have been developed in order to meet the needs of

individual women.

11



Hormone replacement therapy (HRT) was first used to treat climacteric
symptoms characteristic of menopause in the 1930s (20). Use of HRT increased
tremendously after 1980 and was very common in the 1990s among middle-
aged women. HRT has been shown to help prevent osteoporosis, which can be a
serious health problem after menopause (21). In the latter half of the twentieth
century, it was also believed that HRT lowered the risk of cardiovascular
diseases; consequently, many women used HRT as a preventive measure against
these diseases. In 1995, approximately 38% of post-menopausal women in the
United States used HRT (22). According to two Icelandic studies on HRT use,
the proportion of women who had used HRT rose steadily in Iceland from 1979
to 2001, reaching approximately 55% among women aged 50-70 years in the

period 1996-2001. The duration of use grew steadily longer with time (23, 24).

The original types of HRT contained only estrogen. It became apparent that
such therapy increased the risk of developing endometrial cancer. Consequently,
hormone preparations were developed that contained progestagen in addition to
estrogen (25). These combined types of hormone therapies seemed not to
increase the risk of endometrial cancer in the earliest studies, but they did prove
to increase the risk of breast cancer, although recent studies show that all HRT

regimens affect the risk of developing endometrial cancer to some extent (26).

New types of combined hormone replacement therapy are being developed,
and it is hoped that, before long, hormone therapies will be available that will
relieve climacteric symptoms without an associated increased risk of breast

cancer (27).

According to the IARC monograph on carcinogenicity of combined estrogen-

progestagen contraceptives and hormone replacement therapies, both combined
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OCs and HRT are considered carcinogenic to humans (17). The role of the
female sex hormones in carcinogenicity mechanisms varies depending on tissue
type, but both hormones enhance cell proliferation in human breast epithelial
tissue (28-32).

A large number of studies have addressed the question of whether there is an
increased risk of breast cancer among users of OCs (33-40). The collaborative
group on hormonal factors in breast cancer re-analyzed individual data from 54
epidemiological studies on breast cancer and concluded that, while women are
using OCs and ten years after discontinuation, there is an increase in risk of
breast cancer compared to never use of OCs (41). In contrast, OC use lowers the

risk of ovarian cancer according to the TARC monograph (17).

Similarly, many studies have been carried out in the last three decades on the
effects of HRT on breast cancer risk, but their results are not all concordant (27,
42-51). They discuss numerous different aspects of the effects of HRT on breast
cancer risk; for example, according to different regimens of HRT (52), various
duration of use, age at initiation, and characteristics of breast cancer tumors (38,
53-55). The overall message of these studies is that the risk of being diagnosed
with breast cancer is elevated in women using HRT, especially in current users,
and increases with longer duration of use, as was reported in a meta-analysis by
the collaborative group on hormonal factors in breast cancer (57). The effect
levels off when use has ceased and has disappeared for the most part five years
after discontinuation (22, 57). The attributable risk of breast cancer due to HRT
use is considerably higher than that for OC use because women are exposed to
HRT at ages when the background risk of breast cancer is already elevated. It

has become evident that HRT regimens containing both estrogen and
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progestagen (combined regimens) increase the risk of breast cancer
substantially, while estrogen unopposed regimens have little effect on breast

cancer risk (58).

HRT use is believed to have reached its peak around the year 2000, with an
estimated 20 million women in developed countries using it at that time (59). As
is mentioned above, HRT use is very common in Iceland, with about 55% of
Icelandic women 50-70 years old currently using HRT and two thirds of ever-
users using it for seven years or longer in 1996-2001 (24). The use of HRT has
declined worldwide since 2002, when the Women’s Health Initiative Estrogen
Plus Progestagen Trial was stopped because the risks of HRT use outweighed
the benefits (60). The same results were observed in an even larger cohort study
in the UK, the Million Women Study (61). Consequently, breast cancer

incidence seems to be declining (55, 62-65).

Since the 1990s, the number of women who have been exposed to both OCs
and HRT has been on the rise. This raises a question about whether these
women are at greater risk of developing breast cancer than those who have used
only OCs or only HRT. Only a few studies have been conducted on this subject,

and their results are not all in agreement (66-72).

In 1998, Brinton et al. conducted a case-control study on breast cancer risk in
women under 55 years of age (1,031 cases and 919 controls). Women in this
study who had taken OCs for over ten years and HRT for three or more years
had an increased risk of breast cancer, with a relative risk of 3.2 compared to
non-users of both (66). There was no mention of HRT regimens in the research
article. Olsson et al. found no interaction between HRT use and former OC use

in a cohort study on 29,508 women 25-65 years of age in southern Sweden.
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They did not study different regimens of HRT (67). In a population-based study
on 1,897 postmenopausal cases and 1,637 controls in 2002, Ursin ef al. found
that OC use did not modify the effect of HRT on breast cancer risk, independent
of HRT regimen (68). In a case-control study on postmenopausal women (4,575
cases and 4,682 controls) by Norman et al. in 2003, the results were not in
agreement with Brinton ef al., in that breast cancer risk in long-term users of
HRT was not higher among former long-term OC users than non-users of both
hormones. In fact, Norman et al. found a negative interaction, with the risk of
breast cancer higher in never-users of OCs than ever-users. This study
considered different HRT regimens and duration (69). Dumeaux et al.
conducted a large-scale cohort study on 68,670 postmenopausal French women
in 2005 and found no significant interaction between OC and HRT use on
postmenopausal breast cancer risk. They did not study different HRT regimens
(70). In a population-based cohort study on 30,118 postmenopausal Norwegian
women conducted by Lund et al. in 2007, HRT users who were also former
users of OCs were found to be at greater risk of developing postmenopausal
breast cancer than those who had never used OCs, with a relative risk (RR) of
2.55 compared to an RR of 1.67 in HRT users who were not former OC users.
They found no difference in risk depending on HRT regimen (71). In the same
year, Shantakumar et al. found, in a study on pre- and postmenopausal women
(1,478 cases and 1,493 controls), that using both hormonal birth control and
HRT elevated risk more than using only one or the other, especially in
premenopausal women. They did not investigate whether this depended on type

of hormone regimen. (72).

15



Aims

In this study, we used large cohort data to examine sex hormone use in
Icelandic women over a thirty-year period. Our main aim was to investigate
whether former use of OCs affects the risk of breast cancer in HRT users. We
studied whether this potential interaction depends on regimen of HRT used,
duration of use, and whether HRT use was past or current. This is an important
public health issue for Icelandic women, as breast cancer has been on the rise in
the last half-century and the use of exogenous sex hormones has been increasing

at the same time.
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INTRODUCTION

Use of exogenous sex hormones, both for birth control purposes and for the
relief of climacteric symptoms associated with menopause, is very common in
Iceland, as it is in other Western societies (19-23). Exogenous estrogen and
progesterone are classified as group I carcinogens (18). Many studies have been
carried out on the effects of oral contraceptives (OCs) and hormone replacement
therapy (HRT) individually on breast cancer risk and generally found that both
increase the risk of developing breast cancer (4, 21, 26, 32-49, 54). Meanwhile,
few studies have explored possible interactive effects of both OC and HRT use
on breast cancer risk, and their results are not all in agreement (66-72). In this
study, we use the remarkable resources of the nationwide database of the
Cancer Detection Clinic (CDC) to follow sex hormone use in Icelandic women
over a thirty-year period and study their potential combined effects on breast
cancer risk. Our principal aim was to explore whether former use of OCs affects
the risk of breast cancer in HRT users and whether this potential interaction
depends on the HRT regimen used, duration of use, and whether HRT use was

past or current.
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MATERIAL AND METHODS

Study design and population

This is a population-based cohort study, the cohort consisting of all women
who visited the CDC of the Icelandic Cancer Society (ICS) in 1979-2008 for
screening for cervical and/or breast cancer (the CDC cohort). Population-based,
centralized programs were initiated by the ICS for cervical cancer and breast
cancer in 1964 and 1987, respectively. Icelandic women 20-69 years of age are
encouraged to visit the CDC every other year for screening for cancer of the
cervix (from the age of 20) and breast (from 40 years of age), using
mammography, and every tenth year they are asked to answer a questionnaire

about known risk factors for these cancers.

A total of approximately 96,000 women visited the CDC during the study
period and responded to a questionnaire, but the study group consisted of the
38,642 women who were at least forty years of age when responding to
questions on their never/ever use of OCs and HRT. We further restricted the
group by including all never-users but only those ever-users who used the three
most common HRT regimens; that is, estrogen unopposed (E-HRT), cyclic
combined and continuous combined regimens. Users of these three regimens
accounted for 90.5% of the total number of women who could identify the name
of the regimen they used for the longest duration. We classified all women
using cyclic and continuous combined regimens in one group, the combined
HRT (C-HRT) group. If women had provided information on more than one
occasion, we used information from the last occasion before censoring or end of
follow-up. Women who had developed breast cancer prior to responding to the

questions were excluded from the study, as were women who had been
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diagnosed with ovarian cancer and undergone an oophorectomy. The final study

group consisted of 31,430 women forty years and older.

Databases
The CDC cohort was first established in 1964 when population-based

cervical cancer screening began in Iceland, and the questionnaires have changed
several times since then. Every tenth year, women visiting the CDC respond to
questions about known risk factors of breast cancer. These are age at menarche,
parity, number of births, age at first birth, total breastfeeding time, use of OCs
and HRT, smoking, height and weight. Questions about type of OC and HRT
use were added in 1979 and have been included in the questionnaire ever since;

hence our study commences with data from 1979.

We used data given by the women in their most recent visit to the CDC, but
for the women who developed breast cancer, we used the most recent visit
before diagnosis, even if they were diagnosed in that visit. For information that
would not have changed between visits, we supplemented missing information
at last visit in the following way for the three variables described hereafter. For
“age at menarche” or “age at first birth”, we used data from the woman’s first
response to those particular questions. For “number of births” for a parous
woman who was already aged 50 years or older at last visit, we used the first
response given after age 50, if applicable. If a woman gave different answers to

this question on different occasions, we used the most consistent data.

We focused only on hormones taken orally. We classified the women into
never- and ever-users of OCs and HRT. Based on the answers to questions on
the brand names of OCs and HRT used for the longest duration, we grouped the

brands into two groups depending on regimen; i.e., E-HRT and combined (C-
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HRT) regimens. Other types of HRT preparations were named, but they were
far less common than the regimens previously mentioned and were not
investigated. No visual aids were applied to help in recalling brand names. We
did not exclude women who did not respond to all questions on hormone use but
used all data available for each aspect of use. Of the 31,430 women in our study
group, all women replied to the question on never/ever use of OCs and HRT and
gave information about HRT regimen. 7,432 women, or 81.5% of users,
responded to the question on duration of HRT usage. In 1995, questions on
never, past or current use replaced older questions on never/ever use of both
OCs and HRT. Approximately 42% of the 3,790 HRT users who answered this

question for HRT were past or current users.

Using Icelandic national identification numbers, we linked the cohort data to the

Icelandic Cancer Registry, which has registered all cancers in Iceland since 1955.

Follow-up and statistical analysis

Follow-up began at the women’s first visit to the CDC in 1979 or later when
they had turned forty or older at which they responded to the questionnaire (date
of entry to the study), and ended when their first breast cancer was diagnosed or
when they were censored from the study because of death or end of study

(December 31, 2008).

We analyzed the effects of all OCs collectively, E- and C-HRTs collectively,
and E-HRT and C-HRT separately, on the risk of breast cancer. Furthermore, we
investigated effects of the duration of HRT use, past and current HRT use and

whether OCs had been used previously on breast cancer risk.

Excel and Access software from Microsoft Office XP was used to prepare the

data for statistical analyses. Controlling for potential confounding factors, we
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used Cox proportional hazard regression models to estimate hazard ratios of
breast cancer associated with different aspects of OC and HRT use. We
estimated their potential interaction with a Wald test by entering a multiplication
variable, taking into account exposure status to OCs and HRT. STATA 10.0

software was used for all statistical analyses.

Ethical issues

The study was approved by the Data Protection Authority and the National

Bioethics Committee (VSNa2003090022/03-16/BH/--).
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RESULTS

The total number of women in this study was 31,430, and the average follow-
up time was 14.8 person-years. During the study period, a total of 1,182 women
in the cohort (3.8%) developed breast cancer, with an average follow-up time of

12.0 person-years. The mean age at diagnosis was 61.6 years.

Table 1 provides an overview of age and reproductive factors in the cohort as
a whole and among women developing breast cancer. Women who developed
breast cancer were, on average, born nine years earlier than the entire cohort.
On average, they were two and a half years older than the entire cohort when
giving data and approximately the same age (0.1 year older) as the cohort when
exiting the study. The time lag between giving data and exiting the study was
eight years for the entire cohort and 5.6 years for those developing breast cancer.
When considering factors related to reproductive history, the women who
developed breast cancer tended to be older at menarche, have fewer births, and
be older when giving birth to their first child. The percentage of nulliparous
women was higher among the women developing breast cancer than in the
cohort (9.1% vs. 5.9%, respectively). The mean number of visits to the CDC
was higher for those developing breast cancer than for the entire cohort (1.92 vs.

1.88).

Table 2 summarizes hazard ratios of breast cancer by exposure status to
exogenous sex hormones, both OCs and HRTs, independently and combined,
compared to no use of either. The results in this table are based on data on use of
any OC and the most common regimens of HRT (E-HRT and C-HRT). Of all
women, 69.3% ever used OCs, and they were at increased risk of breast cancer

(HR=1.36; 95% CI 1.17-1.58). Ever-users of HRT constituted 29% of the
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cohort, and they also demonstrated an increased risk for breast cancer
(HR=1.45; 95% CI 1.28-1.64). Approximately 22% of the women in our study
were ever-users of both OCs and HRT, and when compared to never-users of
either, they were at increased risk of breast cancer (HR=1.84; 95% CI 1.51-
2.26). There was not a statistically significant interaction between ever OC and
HRT use on breast cancer risk, according to the Wald test of interaction
(p=0.659; 95% CI 0.82-1.36). Of the women in the cohort, approximately 48%
had only used OCs (HR 1.28; 95% CI 1.06-1.55) and 7.5% had only used HRT
(HR=1.36; 95% CI 1.11-1.66). Of the women in the cohort, 23.2% had used
neither OCs nor HRT. HRT users who had formerly used OCs were almost three

times as many as those who had not.

Table 3 presents the risk of breast cancer by the combined use of OCs and
HRT according to regimen and duration of use, compared to no HRT or OC use.
The overall result for HRT ever-users, regardless of OC use, was that they were
at increased risk compared to those who never used any exogenous sex
hormones (HR=1.56; 95% CI 1.33-1.83). Ever OC users among HRT users
were at greater risk than never-users (HR=1.84; 95% CI 1.51-2.26 vs. HR=1.36;
95% CI 1.11-1.66, respectively). Ever-users of C-HRT were at greater risk for
breast cancer than E-HRT users (HR=2.19; 95% CI 1.76-2.73 vs. HR=1.25;
95% CI 1.03-1.51, respectively). Ever OC users in both regimen groups are
generally at slightly greater risk for breast cancer than never OC users in the
same HRT group. The largest difference in risk between OC never-users and
ever-users in the same regimen and duration group was for long-term users of E-
HRT (HR=1.15; 95% CI1 0.79-1.66 vs. HR=1.70; 95% CI 1.19-2.42,

respectively). The overall average duration of HRT use was 6.7 years, but 7.0
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years for E-HRT users and 6.5 years for C-HRT users (data not shown).
Generally, the women using HRT for longer duration were at greater risk for
breast cancer than those who used it for shorter duration, whether OCs had
formerly been used or not. The largest risk difference between the two duration
subgroups in the same regimen group was for women who used E-HRT and
were OC ever-users (HR=1.20; 95% CI 0.84-1.71 vs. HR=1.70; 95% CI 1.19-

2.42, respectively).

Table 4a shows HR values of breast cancer for past and current HRT use for
the 41.6% of HRT users who gave information on this aspect. HR values are
shown for HRT users in general who gave information on this factor, as well as
by OC use. Table 4b shows the same for the two regimen subgroups, in general
and by OC use. The breast cancer risk is greater for current than past HRT users
(HR=1.87; 95% CI 1.40-2.58 vs. HR=1.28; 95% CI 0.79-2.09), respectively,
and greater for C-HRT users than E-HRT users. For current users of C-HRT and
E-HRT, HR=1.61 (95% CI 1.24-2.09) vs. HR=1.55; (95% CI 1.01-2.38),
respectively. There was no difference in HR between never and ever OC users
among current or past HRT users, neither when viewing all HRT collectively

nor E- and C-HRT individually.
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DISCUSSION

Main findings

Although we did not find a statistically significant interaction between OC
and HRT use on breast cancer risk, our findings indicate that HRT users who
were former OC users had a somewhat higher risk of breast cancer than HRT

users who had never used OCs.

The finding that there was an absence of interaction between OC and MPH
use in our data is in agreement with results obtained in most other studies on this
subject (66-68, 71-72). However, the absence of interaction is in contrast to the
results of Norman et al., who obtained a negative interaction between OC and
HRT use (69). Indications of findings similar to Norman’s were obtained in a
study conducted by Dumeaux ef al. (70). When comparing women ever using
any exogenous sex hormones to those who had never used any, the highest risk
was seen among those who used both. We found that the risk varied between
HRT regimens, with a lower risk associated with estrogen unopposed HRT than
combined HRT and a greater risk associated with continuous combined
regimens than cyclic combined regimens (data not shown). A greater risk was
usually associated with longer duration of use and with current use of HRT
compared to short duration and past HRT use. These findings are in general

agreement with other studies (49-51, 66-72).

Our finding that the greatest increase in breast cancer risk for ever-users
compared to never OC users among users of the same HRT regimen was for
estrogen unopposed HRT users unexpected and not in accordance with the main
trend in this study, where greater risk was associated with combined HRT use.

Our finding that a higher percentage of estrogen unopposed HRT users than
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combined HRT users were current users may explain why their former use of
OCs increased risk compared to those among them who never used OCs. The
corresponding result for combined HRT users was that the difference in breast
cancer risk between never and ever OC users was negligible. When
investigating HR values according to whether HRT use was past or current, we
were aware of the same trend; i.e., that combined HRT users are at greater risk
than estrogen unopposed HRT users. Our results gave a weak indication that
former use of OCs might reverse this trend. It has been proposed that OC use
can enhance tumors already present in the breast when use commences. Estrogen is
known to enhance tumor growth, and HRT use later in life may promote tumor
growth even further (19, 28-32). Further research on the cellular and biochemical
mechanisms involved in breast tumor formation is essential if we are to understand

the action of exogenous sex hormones on breast cancer risk.

Strengths and limitations

The main strength of this study is that it is a large population-based cohort
study based on data collected over a thirty-year period. The CDC cohort
databank contains information from the majority of Icelandic women of
screening age since the establishment of the databank in 1964. Therefore, we
believe that we have obtained a valid picture of the situation for Icelandic
women. Of the 96,000 women who visited the CDC during the study period, we
limited our study group to those aged 40 years and over who answered questions
about their ever/never use of OCs and HRT. We used data that they gave in their
most recent visit to the CDC so as to have the most recent information possible.
Another strength of this study is that the Icelandic population is ethnically

homogenous. Finally, the Icelandic personal identification number makes
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follow-up of subjects easy and loss to follow-up negligible. A further strength is
that we were able to distinguish between HRT regimens and describe the effects
of duration of use for 82% of HRT users, as well as the effects of current use,

albeit only for 42% of HRT users.

There were several limitations in this study. First, there were no data available on
menopausal status, type of menopause, or age at menopause for our subjects. As a
result, we did not make restrictions based on the menopausal status of our subjects,
as was done in most of the similar studies mentioned above (66-72). We
compensated for this by restricting the study group to women aged 40 years and
older. Data on regimens may not have been very accurate and were obtained only
for the regimen with the longest duration of use; hence the effects of combined use
of various regimens were not analyzed. Only 62% of the women gave information
on regimen, and we restricted the cohort to the 90% of them who used the three
most common HRT regimens. We believe it is important to investigate different
HRT regimens, as estrogen unopposed HRT and combined HRT are chemically

very different and have been shown to have different effects on their users (44).

Furthermore, questions on the time elapsed since OC and HRT were used and
initiation and discontinuation of their use were not included in the questionnaires;
therefore, this information was not available. The average time lag of eight years for
the entire cohort between the age when data were given and the end of the study
also limits the study because it is likely that HRT was used during this time.
Consequently, our duration information is likely to be underestimated. In addition,
the time lag is, on average, 2.4 years shorter for the women who developed breast

cancer than for the entire cohort.
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The number of visits made to the CDC during the study period was higher for
women who developed breast cancer (Table 1). There was a decrease in risk
with an increasing number of visits to the CDC. We had expected that the breast
cancer cases might have visited the CDC more often before diagnosis because
women might be prompted to do so after becoming aware of something unusual
in their breast. Counteracting this would be the fact that the life expectancy of
breast cancer patients is lower, leading to fewer visits. Also, there may be a
difference between the women who visit the CDC regularly and those who come
seldom. Therefore, when carrying out our Cox regression analyses, we adjusted
for the number of visits to the CDC giving data. Other potential confounders for
which we adjusted were birth year, age at giving data, parity, number of births,
and age at first birth. Age at menarche was unexpectedly higher in the women
who developed breast cancer, presumably because of their belonging to older
birth cohorts and the fact that the age at menarche declined in the first half of the

twentieth century (16).

Conclusions

Exogenous sex hormone use increases breast cancer risk in Icelandic women.
Although we did not find a statistically significant interaction between OC and
HRT use, we found that HRT users who were former OC users were at greater
risk of breast cancer if they used estrogen unopposed HRT regimens for five
years or longer. The main finding, though, was that former OC use had only a
modest effect on breast cancer risk in HRT users. In addition, the women who
used combined HRT regimens were at greater risk of breast cancer than those
who used estrogen unopposed HRT regimens and longer duration of HRT use

was associated with greater risk of breast cancer.

29



10.

1.

References

Bray F, McCarron P, Parkin DM. The changing global patterns of female breast
cancer incidence and mortality. Breast Cancer Research. 2004;Volume 6(No

6):229-39.

Jonasson J, Tryggvadéttir L. Krabbamein 4 Islandi - Upplysingar um krabbamein @
Krabbameinsskra fyrir timabilid 1957-2006; Krabbameinsfélagid, Reykjavik, 2008.

Home page of the Icelandic Cancer Registry. 2006.www.cancerregistry.is

Colditz G, Baer HJ, Tamimi RM., editor. Breast Cancer in: Cancer Epidemiology
and Prevention: Oxford University Press; 2006.

Tulinius H, Sigvaldason H, Olafsdéttir G, Tryggvadottir L. Epidemiology of breast
cancer in families in Iceland. J Med Genet. 1992 March 1992;29(3):158-64.

Thorlacius S, Sigurdsson S, Bjarnadottir H, Olafsdottir G, Jonasson JG,
Tryggvadottir L, Tulinius H, Eyfjord JE. Study of a single BRCA2 mutation with
high carrier frequency in a small population. Am J Hum Genet. [Review]. 1997

May;60(5):1079-84.

Tulinius H, Olafsdéttir GH, Sigvaldason H, Arason A, Barkardéttir RB, Egilsson
V, et al. The effect of a single BRCA2 mutation on cancer in Iceland. J Med Genet.
2002 Jul;39(7):457-62.

Tryggvadottir L, Olafsdottir EJ, Guolaugsdottir S, Thorlacius S, Jonasson JG,
Tulinius H, et al. BRCA2 mutation carriers, reproductive factors and breast cancer

risk. Breast Cancer Res. 2003 Jun 24;5(5):R121-8.

Tryggvadottir L, Sigvaldason H, Olafsdottir GH, Jonasson JG, Jonsson T, Tulinius
H, et al. Population-based study of changing breast cancer risk in Icelandic BRCA2
mutation carriers, 1920-2000. J Natl Cancer Inst. 2006 Jan 18;98(2):116-22.

Deapen D Liu L, Perkins C, Bernstein L, Ross RK. Rapidly rising breast cancer

incidence rates among Asian-American women. Int J Cancer. 2002;99:747-50.

Andreeva VA Unger JB, Pentz MA. Breast Cancer among immigrants: A
systematic Review and new research directions. J immigrant Minority Health.

2007;9:307-22.

30



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Boysen T, Friborg J, Andersen A, Nilsson Poulsen G, Wohlfart J, Melbye M. The
Inuit cancer pattern - The influence of migration. Int J Cancer. 2008;122:2568-72.

Linos E, Spanos D, Rosner BA, Linos K, Hesketh T, Qu JD, et al. Effects of
reproductive and demographic changes on breast cancer incidence in China: a

modeling analysis. J Natl Cancer Inst. 2008 Oct 1;100(19):1352-60.

Tryggvadoéttir L, Tulinius H, Eyfjord JE, Sigurvinsson T. Breastfeeding and
reduced risk of breast cancer in an Icelandic cohort study. Am J Epidemiol. 2001

Jul 1;154(1):37-42.

Tryggvadoéttir L, Tulinius H, Eyfjord JE, Sigurvinsson T. Breast cancer risk factors
and age at diagnosis: an Icelandic cohort study. Int J Cancer. 2002 Apr
1;98(4):604-8.

Tryggvadottir L Tulinius H, Larusdottir M. A decline and halt in mean age at
menarche in Iceland. Annals of human biology. 1994;21(2):179-86.

Cagliano V, Grosse Y, Baan R, Straif K, Secretan B. Carcinogenicity of combined
estrogen-progestagen contraceptives and hormone replacement therapy. IARC

monographs on the evaluation of carcinogenic risks to humans. 2005;91.

Mannfredsdottir VF, Tryggvadottir L, Tulinius H, Gudmundsdottir GB. Pattern of
use of oral contraceptives in the period 1965 to 1989. Laeknabladid (Icelandic
Medical Journal). 1996;82:460-4.

Tryggvadottir L Gudmundsdéttir G. Oral contraceptive use at a young age and the
risk of breast cancer: an Icelandic, population-based cohort study of the effect of

birth age. Br J Cancer. 1997;75(1):139-43.

Cuzick J. Hormone replacement therapy and the risk of breast cancer European

Journal of cancer. 2008;44:2344-9.

Alexandersen P Karsdal MA, Christiansen C. Longterm prevention with hormone-
replacement therapy after the menopause: which women should be targeted?

Womens Health. 2009;5(6):637-47.

Nelson HD Humphrey LL, Nygren P, Teutsch SM, Allan JP. Postmenopausal
Hormone replacement therapy. JAMA. 2002 August 21;288(7):872-81.

31



23.

24.

Eliasson JH, Tryggvadéttir L, Tulinius H, Gudmundsson JA. Hormone replacement
therapy in Iceland. Laeknabladid. 1998 Jan;84(1):25-31.

Armannsdottir B, Tryggvadottir L, Jonasson JG, Olafsdottir EJ, Gudmundsson JA

Use of hormone replacement therapy by Icelandic women in the years

1996-2001. Laeknabladid. 2004;90(6):471-7.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Grady D, Gebretsadik T, Kerliowske K, Ernster V, Petitti D. Hormone replacement

therapy and endometrial cancer risk: a meta-analysis. Obstet Gynecol.

1995(85):304-13.

Lacey JV, Brinton LA, Lubin JH, Sherman ME, Schatzkin A, Schairer C.
Endometrial Cancer Risks among menopausal Estrogen plus Progestin and
Unopposed Estrogen Users in a Cohort of Postmenopausal Women Cancer

Epidemiology, Biomarkers and Prevention. 2005;14(7):1724-31.

Foidart JM, Desreux J, Pintiaux A, Gompel A. Hormone therapy and breast cancer

risk. Climacteric. 2007 Oct;10 Suppl 2:54-61.

Pasqualini JR. Progestins and breast cancer. Gynecol Endocrinol. 2007 Oct;23
Suppl 1:32-41.

Aupperlee M, Kariagina A, Osuch J, Haslam SZ. Progestins and breast cancer.
Breast Dis. 2005;24:37-57.

Giersig C. Progestin and breast cancer. The missing pieces of a puzzle.
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2008
Jul;51(7):782-6.

Seeger H, Mueck AO. Are the progestins responsible for breast cancer risk during
hormone therapy in the postmenopause? Experimental vs. clinical data. J Steroid

Biochem Mol Biol. 2008 Mar;109(1-2):11-5.

Mueck AO, Seeger H. Breast cancer: are estrogen metabolites carcinogenic?

Climacteric. 2007 Oct;10 Suppl 2:62-5.

Burke W. Oral contraceptives and breast cancer: A note of caution for high-risk

women. JAMA. 2000 Oct 11;284(14):1837-8.

32



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Tessaro S, Beria JU, Tomasi E, Barros AJ. [Oral contraceptive and breast cancer: a

case-control study]. Rev Saude Publica. 2001 Feb;35(1):32-8.

Contraceptive methods and breast cancer risk: an update. Contracept Rep. 2000

Jul;11(2):9-11.

Kahlenborn C, Modugno F, Severs WB. Oral contraceptives and breast cancer.

Mayo Clin Proc. 2008 Jul;83(7):849-50; author reply 50-1.

Casey PM, Cerhan JR, Pruthi S. Oral contraceptive use and risk of breast cancer.

Mayo Clin Proc. 2008 Jan;83(1):86-90; quiz -1.

Garwood ER, Kumar AS, Shim V. Menopausal hormone therapy and breast cancer

phenotype: does dose matter? Ann Surg Oncol. 2008 Sep;15(9):2526-32.

Lower J. Hormonal contraceptives--an ongoing matter of research. Statement on
the paper of C. Giersig: Progestin and breast cancer. The missing pieces of a
puzzle]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2008
Jul;51(7):779-81.

Ansink AC, Burger CW. Oral contraceptives and breast cancer risk. J Clin Oncol.
2007 Nov 20;25(33):5327; author reply -8.

Cancer. CGoHFiB. Breast cancer and hormonal contraceptives: collaborative
reanalysis of individual data on 53 297 women with breast cancer and 100 239

women without breast cancer from 54 epidemiological studies. Lancet. 1996 Jun

22;347(9017):1713-27.

Chlebowski RT, Kuller LH, Prentice RL, Stefanick ML. Breast Cancer after Use of
Estrogen plus Progestin in Postmenopausal Women. New England Journal of

Medicine. [original]. 2009;360(6):573-87.

Buchholz S, Horn F, Ortmann O. [Hormone replacement therapy in peri- and

postmenopausal women and breast cancer risk]. Ther Umsch. 2008 Apr;65(4):231-4.

Conner P, Lundstrom E, von Schoultz B. Breast cancer and hormonal therapy. Clin

Obstet Gynecol. 2008 Sep;51(3):592-606.

33



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Eisen A, Lubinski J, Gronwald J, Moller P, Lynch HT, Klijn J, et al. Hormone
therapy and the risk of breast cancer in BRCA1 mutation carriers. J Natl Cancer

Inst. 2008 Oct 1;100(19):1361-7.

Brettes JP, Mathelin C. Hormone replacement therapy in postmenopausal women
and breast cancer risk: impact of estrogens deprivation and timing hypothesis].

Gynecol Obstet Fertil. 2007 Nov;35(11):1092-4.

Espie M, Daures JP, Chevallier T, Mares P, Micheletti MC, De Reilhac P. Breast
cancer incidence and hormone replacement therapy: results from the MISSION

study, prospective phase. Gynecol Endocrinol. 2007 Jul;23(7):391-7.

Ponti A, Rosso S, Zanetti R, Ricceri F, Tomatis M, Segnan N. Re: Breast cancer
incidence, 1980-2006: combined roles of menopausal hormone therapy, screening
mammography, and estrogen receptor status. J Natl Cancer Inst. 2007 Dec

5;99(23):1817-8; author reply 9.

Alcohol use, with hormone therapy, may increase breast cancer risk. Mayo Clin

Womens Healthsource. 2006 May;10(5):3.

Burton A. Postmenopausal hormone therapy increases breast-cancer risk. Lancet

Oncol. 2006 Sep;7(9):712.

Chen WY, Manson JE, Hankinson SE, Rosner B, Holmes MD, Willett WC, et al.
Unopposed estrogen therapy and the risk of invasive breast cancer. Arch Intern

Med. 2006 May 8;166(9):1027-32.

Creasman WT. Breast cancer: the role of hormone therapy. Semin Reprod Med.

2005 May;23(2):167-71.

Lee SA, Ross RK, Pike MC. An overview of menopausal estrogen-progestin

hormone therapy and breast cancer risk. Br J Cancer. 2005 Jun 6;92(11):2049-58.

Antoine C, Liebens F, Carly B, Pastijn A, Rozenberg S. Influence of HRT on
prognostic factors for breast cancer: a systematic review after the Women's Health

Initiative trial. Hum Reprod. 2004 Mar;19(3):741-56.

Hellwig JP. Hormone therapy use declines: are breast cancer rates following? Nurs

Womens Health. 2007 Oct;11(5):455-6.

34



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Campagnoli C, Abba C, Ambroggio S, Biglia N, Ponzone R. Breast cancer and
hormone replacement therapy: putting the risk into perspective. Gynecol

Endocrinol. 2001 Dec;15 Suppl 6:53-60.

Cancer CgoHFiB. Breast cancer and hormone replacement therapy: a collaborative
reanalysis of data from 51 epidemiological studies of 52 705 women with breast
cancer and 108 411 women without breast cancer. The Lancet. 1997;350(October

11):1047-59.

Opatrny L, Dell'Aniello S, Assouline S, Suissa S Hormone replacement therapy use
and variations in the risk of breast cancer. BJOG An International Journal of

Obstetrics & Gynecology. 2008;115(2):169-75.

Cogliano V Grosse Y, Baan R, Straif K, Secretan B, El Ghissassi F.
Carcinogenicity of estrogen-progestagen contraceptives and menopausal treatment.

Lancet Oncology. 2005;6:552-3.

Anderson GL, Chlebowski RT, Rossouw JE, Rodabough RJ, McTiernan A,
Margolis KL, et al. Prior hormone therapy and breast cancer risk in the Women's
Health Initiative randomized trial of estrogen plus progestin. Maturitas. 2006 Sep
20;55(2):103-15.

Beral V. Breast cancer and hormone-replacement therapy in the Million Women

Study. Lancet. 2003 Aug 9;362(9382):419-27.

Bluming AZ. A decline in breast-cancer incidence. N Engl J Med. 2007 Aug
2;357(5):509; author reply 13.

Canfell K, Banks E, Moa AM, Beral V. Decrease in breast cancer incidence
following a rapid fall in use of hormone replacement therapy in Australia. Med J

Aust. 2008 Jun 2;188(11):641-4.

Kumle M. Declining breast cancer incidence and decreased HRT use. Lancet. 2008

Aug 23;372(9639):608-10.

Elfenbein GJ. A decline in breast-cancer incidence. N Engl J Med. 2007 Aug
2;357(5):509; author reply 13.

Brinton LA, Brogan DR, Coates RJ, Swanson CA, Potischman N, Stanford JL.

Breast cancer risk among women under 55 years of age by joint effects of usage of

35



67.

68.

69.

70.

71.

72.

oral contraceptives and hormone replacement therapy. Menopause. 1998

Fall;5(3):145-51.

Olsson H, Bladstrom A, Ingvar C, Moller TR. A population-based cohort study of
HRT use and breast cancer in southern Sweden. Br J Cancer. 2001 Sep

1;85(5):674-7.

Ursin G, Tseng CC, Paganini-Hill A, Enger S, Wan PC, Formenti S, et al. Does
menopausal hormone replacement therapy interact with known factors to increase

risk of breast cancer? J Clin Oncol. 2002 Feb 1;20(3):699-706.

Norman SA, Berlin JA, Weber AL, Strom BL, Daling JR, Weiss LK, et al.
Combined effect of oral contraceptive use and hormone replacement therapy on
breast cancer risk in postmenopausal women. Cancer Causes Control. 2003

Dec;14(10):933-43.

Dumeaux V, Fournier A, Lund E, Clavel-Chapelon F. Previous oral contraceptive
use and breast cancer risk according to hormone replacement therapy use among

postmenopausal women. Cancer Causes Control. 2005 Jun;16(5):537-44.

Lund E, Bakken K, Dumeaux V, Andersen V, Kumle M. Hormone replacement
therapy and breast cancer in former users of oral contraceptives--The Norwegian

Women and Cancer study. Int J Cancer. 2007 Aug 1;121(3):645-8.

Shantakumar S, Terry MB, Paykin A, Teitelbaum SL, Britton JA, Moorman PG, et
al. Age and menopausal effects of hormonal birth control and hormone replacement

therapy in relation to breast cancer risk. Am J Epidemiol. 2007 May
15;165(10):1187-98.

36



TABLES

37



Table 1 Summary of covariates in the cohort and in the women who
developed breast cancer (BC)

Covariate cohort (N=31,430) | BC (n=1,182) °HR (95% CI)*
birth year, mean (range) | 1945 (1891-1968) 1936 qgg‘;; 0.94 (0.93-0.94)
birth year group, n (%)
1891-1919 1,482 (4.7) 91 (7.7)
1920-1939 10,037 (31.9) 648 (54.8)
1940-1959 15,371 (48.9) 419 (35.4)
1960-1988 4,540 (14.4) 24 (2.0)
age when giving data
54.1 (39-90) 56.6 (40-79) | 0.89 (0.88, 0.90)
mean (range)
age at exit, mean 62.1 (40-102) 62.2 (40-92) | 0.83 (0.82-0.84)
(range)
person-years, mean,
(SD) 14.8 (9.31) 12.0 (8.1)
age at menarche
13.21 (9-23) 13.24 (9-19) | 0.93(0.89, 0.98)
mean (range)
missing, n 66 2
parous, n (%) 29,588 (94.1) 1,075 (90.9) | 0.76 (0.61, 0.95)
missing, n 347 17
number of children,
3.0 (0-20) 2.9 (0-11) | 0.89(0.86, 0.92)
mean (range)
1-3, n(%) 18,699 (59.5) 685 (58.0)
> 3, n(%) 11,252 (35.8) 407 (34.4)
missing, n 1,617 27
¢ t first birth,
age atlirst bl 22.9 (13-54) 23.4 (15-45) 1.03 (1.02,
mean (range) 1.04)
missing, n 431 20
YNumber of visits
1.88 (1-7) 1.92 (1-5) | 0.82(0.76, 0.88)

mean (range)

“Birth year and age when data was given were obtained with a bivariate Cox regression
analysis with these two covariates. HR for age attained, which is the age of the women on
their date of exit from the study, was only adjusted for age at giving data. Other covariates
were adjusted for birth year and age when data was given. ®Data are from questionnaires
answered during the women’s most recent visit to the CDC after 1979 and after they
reached age 40. °This covariate was observed for parous women only. “Number of visits to
the CDC after 1979 in which data was given.
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Table 2 Adjusted hazard ratios for breast cancer according to exogenous
sex hormone never/ever (-/+) use

Hormone use n n BC *HR

cohort (%) (95%Cl)
(%)

®OC use

oC 9,636 (30.7) 498 (42.1) 1.0 (ref.)

+0OC 21,794 (69.3) | 684 (57.9) 1.36 (1.17-1.58)

°HRT use

HRT 22,316 (71) 719 (48.6) 1.00 (ref.)

+HRT 9,114 (29) 463 (30.6) 1.45 (1.28-1.64)

OC use/HRT use

- OC/-HRT (ref.) 7,290 (23.2) 348 (29.4) 1.0 (ref.)

+OC/-HRT 15,026 (47.8) | 371 (31.4) 1.28 (1.06-1.55)

-OC/+HRT 2,346 (7.5) 150 (12.7) 1.36 (1.11-1.66)

+OC/+HRT 768 (21.5) 13 (26.5) 1.84 (1.51-2.26)

@Adjusted for birth year, age when giving data, number of visits to CDC when giving

data, age at menarche, parity, number of births, age at first birth. ®HRs are based on
data from users of estrogen unopposed (E-HRT) and combined (C-HRT) regimens of
hormone replacement therapy and non-users of HRT.
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Table 3 Adjusted hazard ratios for breast cancer according to HRT

regimens and duration of use, exclusively and by OC use.

£¥/6001 Buissiw
(Zgz6S L) vle| 298l (lze-were| zis (48°C-L9'1)6l'C zelvle' sieak +G
(Zg'z-6e 1.8 Zro'l (zg'z-6L L) peL | OFVE brz-crl) 18°) 601/286'L siesh 6>
(TLze9L)sl'z| 8lEY (¢leevl)coe | LivO'L (€292 1)6l°C ri2/G9E'S LYH-D Jong,
Z 2e/£L9 Buissiw

(erzel oLt | €21} 99'1-62°0) SL'1 £LS (08°1-90°1) 8€°1 8/969'| siedh +G
(L21-+8°0) L v8 (/91680022 | €£5 (€5°1-€6'0) 611 69/08¢' | sieah G>
(8 L€l L) oy’ L | 0Sk'eC ey L-2800 LL'L | 662') (LG L-€0°'L) ST') 68L/6YL'E LYH-3 1eA3
G9/289'L Buissiw
(b9z-26' L) POT | GB6'C (ze'L-60°L) SP'L | GBO'L €Ly el 00Z/020't Sieah +G
(66°1-12°L)SS'L |  68F'C (62°1-90°L) Z€'L | €48 L1211 Ep') 861/29¢€'E sieah g>
(QZ'Z- 151 peL | 8929 Qo L-LL 1) og'L | ove'e (€8°1-€£'1) 9G°1 coPIvLL'G LYH JeAg,
00’1 8r€/06Z' L (‘404) DO-/LYH-

(19 %s6)dH (19 %S6) ¥H (19 %56) ¥H. 0g/ Moyoo u ash auowloH

D0 1=2A3 D0 19A3pN

40



Table 4a Adjusted HRs for breast cancer according to past and current

use of all HRT and by OC use

HRT use n (%) °HR (95% Cl)
-OC/-HRT 7,290 (23.2) 1.00 (ref.)
all HRT 9,114 1.56 (1.28-1.64)
®past + current 3,790 (41.6) 1.75 (1.31-2.35)
past 1,048 (27.6) 1.28 (0.79-2.09)
current 2,742 (72.3) 1.87 (1.40-2.58)
-OC/+all HRT 2,346 (25.7) 1.36 (1.11-1.66)
past + current 782 (33.3) 1.71 (1.14-2.58)
‘past 225 (28.8) 1.23 (0.53-2.85)
current 557 (71,2) 1.86 (1.19-2.89
+OC/+HRT 6,768 (74.3) 1.84 (1.51-2.26)
past + current 3,008 (44.4) 1.74 (1.26-2.39
past 823 (27.4) 1.32 (0.75-2.31
current 2,185 (72.6)) 1.87 (1.33-2.62)

Adjusted for birth year, age when giving data, number of visits giving data, age at
menarche, parity, number of births and age at first birth. Percentages for (past +

current) use are for the number of women in the group who gave information about past
and current use. cPercentages for pastand current use individually are for the number
of women in the (past +current) group who are in each subgroup.
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Table 4b Adjusted HRs for breast cancer according to past and current
HRT use by regimen and OC use

HRT use n (%) HR (95% CI)
-OC/-all HRT 7,290 (23.2 1.00 (ref.)
all E-HRT 3,749 (41.1) 1.25 (1.03-1.51)
past + current 1,378 (36.8) 1.33 (0.88-2.01)
past 298 (21,6) 0.67 (0.24-1.84)
current 1,080 (78.4) 1.55 (1.01-2.38)
-OC/+E-HRT 1,299 (34.6) 1.11 (0.87-1.42)
past + current 311 (23.9) 1.40 (0.73-2.66)
Past 85 (27.3) 1.30 (0.40-4.16
Current 226 (72.7) 1.47 (0.70-3.08)
+0OC/+ E-HRT 2,450 (65.4) 1.46 (1.13-188)
past + current 1,067 (43.6) 1.33 (0.83-2.13)
Past 213 (20.0) 0.30 (0.04-2.00)
Current 854 (80.0) 1.60 (0.99-2.59)

*Adjusted for birth year, age when giving data, number of visits giving data, age at menarche,
parity, number of births and age at first birth. "Percentages for (past + current) use are for the
number of women in the group who gave information about past and current use. “Percentages
for pastand current use individually are for the number of women in the (past +current) group
who are in each subgroup.
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Table 4b Adjusted HRs for breast cancer according to past and current

HRT use by regimen and OC use (continued)

HRT use n (%) HR (95% CI)
-OC/-all HRT 7,290 (23.2 1.00 (ref.)
all C-HRT 5,365 (58.9) 1.80 (1.55-2.11)
past + current 2,412 (45.0) 1.61 (21029‘;)
past 750 (31.1) 1.32 (0.82-2.13)
current 1,662 (68.9) 1.61 (1.24-2.09)
-OC/+C-HRT 1,047 (19.5) 2.02 (1.49-2.72)
past + current 471 (45.0) 1.91 (1.20-3.06)
Past 140 (29.7)) 1.18 (0.37-3.77)
Current 331 (70.3) 2.06 (1.25-3.39)
+OC/+ C-HRT 4,318 (80.5) 2.15 (1.69-2.73)
past + current 1,941 (45.0) 2.02 (1.42-2.86)
Past 610 (31.4) 1.84 (312%3;)
Current 1,331(68.6) 2.06 (1.41-3.00)

“Adjusted for birth year, age when giving data, number of visits giving data, age at menarche,
parity, number of births and age at first birth. *Percentages for (past + current) use are for the
number of women in the group who gave information about past and current use. “Percentages
for pastand current use individually are for the number of women in the (past +current) group

who are in each subgroup.
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