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Aims, search strategy, eligibility criteria, data collection and definitions

This review of epidemiological evidence by the Collaborative Group on Hormonal Factors in Breast Cancer aims
to assess the association between use of different types of menopausal hormonal therapy (MHT) and the timing
of their use and the risk of incident invasive breast cancer in postmenopausal women. The totality of the
worldwide epidemiological evidence, published and unpublished, was sought, and individual participant datasets
were obtained and brought together centrally for checking and detailed analysis. A draft protocol for this meta-
analysis was circulated to collaborators in 2011, and draft reports were circulated for comment in 2017 and 2018.

The Collaborative Group on Hormonal Factors in Breast Cancer was initiated in 1992 and reported preliminary
results on MHT use in 1997 (Lancet 1997;350:1047-59). From 1 January 1992 until now, potentially eligible
epidemiological studies of MHT have continued to be sought regularly by personal contacts, by correspondence
with collaborators both at meetings and electronically, by searches of review articles, by searches of references
in journal articles, and, after 1997, by frequent searches of MEDLINE and PubMed. Search terms varied, but
eventually included a combination of ‘breast cancer risk’, ‘cohort’, ‘prospective’, ‘case-control’, ‘hormonal
contracep’, ‘hormone replacement’, ‘menopaus™, ‘reproduct” ‘hormon*, ‘HRT’, ‘HT’ and ‘MHT’. In addition,
epidemiological studies that had collected relevant data, including those that had not yet published on breast
cancer in relation to MHT use, were sought by correspondence with colleagues and by discussions at meetings
of the collaborators in 2000, 2005 and 2011. The major studies would all have been identified by more than one
of these methods.

To be eligible, epidemiological studies had to have sought individual data for postmenopausal women on the
duration and time since last use of MHT, the type of MHT last used, and body mass index. After the year 2001,
eligible studies needed to have accrued at least 1000 women with incident invasive breast cancer (not
necessarily all in postmenopausal women), whereas earlier studies were eligible with fewer cases.

By 1 January 2018, 59 eligible studies'™ had been identified and principal investigators from each had been
invited to Eartrcrpate in the collaboration. Datasets from 58 of the 59 eligible studies are included in these
analyses.™® The remaining eligible study was retrospective in design, included 3593 cases, and reported a
relative risk of 1.2 (95%CI 1.1-1.3) for current or recent use of MHT versus never-use; because of its
retrospective design the inclusion or exclusion of this study would not have affected the main findings of the
present report, which are based on the studies with information collected prospectively.

Women'’s Health Initiative randomised trials, and other randomised trials of MHT

When this collaboration began there was little randomised evidence about the effects of menopausal hormone
therapy on breast cancer risk. In 1993 two Women’s Health Initiative randomized trials began, one of equine
oestrogen plus medroxyprogesterone acetate versus placebo and another of equine oestrogen versus placebo.
As the principal aim was to assess effects on heart disease, both trials recruited women who were, on average,
many years beyond their menopause. Both trials were stopped prematurely, in 2002 and 2004 respectrvely,
but follow-up continued during the post-intervention period until 2010.%* Several smaller randomrsed trials of an
oestrogen with/without a progestagen have also reported on breast cancer incidence.®*® The totality of the
evidence from the aggregate of all randomised trials is wholly unbiased (except by any effects of treatment on the
sensitivity of mammographic screening — see below), so even though each of the meta-analyses of randomised
trials involved fewer than 1000 invasive breast cancers their published findings are provided on pp29-30 of this
Appendix.

Ineligible studies

Epidemiological studies that had collected information on MHT use and breast cancer risk, but not on the type or
timing of MHT used, were ineligible for this meta-analysis. Principal investigators from 31 such studies have
contributed to this collaboration but, while their data had been included in the Collaborative Group’s 1997 report
on breast cancer risk associated with use of any type of MHT, they are not eligible to be included here. Studies
with no controls were also ineligible, for example if expected breast cancer cases were calculated from national
statistics’!, as were studies that selectively recruited women with screen-detected breast cancer’® (as MHT
reduces the sensitivity and specificity of mammographic_screening, so restricting analyses to screen-detected
tumours could attenuate the magnitude of any association73).

Unpublished data and duplicate data

The Clinical Practice Research Datalink (CPRD, formerly known as GPRD) is a primary care database which
includes longitudinal electronic data on drug prescribing and general practitioner (GP) consultations from selected
GP practices in the UK. 892t was established in 1987 and covered about 8% of the UK population in 2017. Data
on 30,121 women aged 55-74 years with a diagnosis of breast cancer recorded in CPRD in 1995-2016 (and 2
closely matched controls per case) were provided to this collaboration. Most of this CPRD dataset is
unpublished, although some of these CPRD cases were included in reports by Opatrny L et al (BJOG 2008; 115:
169-175) and Schneider C et al (Climacteric 2009; 12: 514-524).
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Electronic linkage of CPRD and Million Women Study> was done in 2014 for 102,000 Million Women Study
participants registered at participating CPRD practices in England. To avoid duplication of data, these women
(including about 4000 cases) are included only in the CPRD for the present analyses. No information on MHT
prescriptions was available in CPRD prior to 1995 or before women were registered in a GP practice that was
designated ‘up-to-standard’. To allow for any missing data on MHT use, the linked CPRD-Million Women Study
data was used to estimate the duration of prior MHT use for all CPRD cases and controls who had an MHT
prescription in the first year of available data; this was then added to the available information on MHT use up to
the index date. Without allowance for prior MHT use, the total duration of MHT use in CPRD would have been
slightly underestimated, so the relative risks of breast cancer for a given duration of MHT use would have been
slightly overestimated.

In Norway, 143 women with breast cancer diagnosed in 2006-2007 in the NOWAC (Norwegian Women and
Cancer) study*? had the same year of birth and year of diagnosis as women in the Norwegian Breast Cancer
Screening cohort study.”” For the present analyses, these women were excluded from the Norwegian Breast
Cancer Screening cohort data, because of the likelihood of duplication.

The dataset provided by the prospective European EPIC study™ included some, but not all, of the women who
participated in the French E3N study (Fournier et al, Breast Cancer Res. Treat. 2008, 107: 103-11).

Data collection and definitions

For every participating study anonymised information was sought from principal investigators for every case
(women with incident invasive breast cancer) and control (women without breast cancer) on socio-demographic,
reproductive, anthropometric, and other potential confounding factors. The individual participant datasets
contributed by principal investigators were checked and collated centrally so that the present analyses used
definitions that were as similar as possible across studies. Apparent inconsistencies were rectified, where
possible, by correspondence with the investigators. After the records had been checked and corrected,
investigators were sent summary tables and listings of the variables from their study that were to be used in
analyses, for final confirmation.

Prospective and retrospective studies

Studies contributing data to this meta-analysis were defined as “prospective” if information on MHT use and
other factors was recorded before the diagnosis of breast cancer (and sensitivity analyses explored the effects
of excluding from the prospective studies cases with onset less than 1 year after the last report about MHT use;
Appendix p21). Prospective studies were included using a nested case-control design: cases were
postmenopausal women with incident invasive breast cancer and up to 4 controls were selected for each case,
matched by age, year of birth, and broad geographical region, as appropriate. Information on MHT use and
other factors relates to that recorded up to the index date, ie the date of diagnosis for cases or the equivalent
date for controls. Every prospective study contributed information on the cases and controls, but not on the
populations at risk from which the cases and controls were drawn.

Studies were defined as “retrospective” if information on MHT use and other factors was recorded after the
diagnosis of breast cancer. In the retrospective studies exposure information was recorded at a time when the
cases would have known that they had been diagnosed with breast cancer and the controls would have known
that they did not have breast cancer. In some retrospective studies the information on MHT use was not
objectively verified (or not objectively verified in comparable ways). Hence, in some retrospective studies there
is the potential not only for differential participation but also for differential recording of MHT exposure or of
confounding factors between women already diagnosed with breast cancer and unaffected controls.

Defining MHT use and other exposures

Information sought from principal investigators about every woman’s use of MHT included: ever-use, current use,
age at first use, total duration of use, constituents of each preparation used and duration of use of each
preparation. In prospective studies where data on MHT use was updated, information on the last recorded MHT
use prior to the index date was sought. Women were excluded from the main analyses if they were recorded as
being MHT ever-users, but it was not known whether they were current users or past users.

Systemic MHT was subdivided into oestrogen-only, oestrogen-progestagen, progestagen-only, tibolone, other, or
unknown constituents. Most of the present analyses looked separately at women who last used systemic
oestrogen-only or oestrogen-progestagen MHT. There is little switching between these two categories of MHT
use: in the linked CPRD-Million Women Study data <1% changed each year from one to the other and, if typical,
this would have negligible effect on the findings for each category. Oestrogens administered vaginally (as creams
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or pessaries, with little systemic exposure) were treated as a group separate from the systemic oestrogen-only
preparations.

Users of systemic oestrogen-only preparations were further subdivided by the oestrogenic constituent (equine
oestrogen, oestradiol, oestriol, estropipate, or other), by dose, and by whether the oestrogen was given orally or
transdermally. Users of oestrogen-progestagen preparations were further subdivided by the progestagenic
constituent (medroxyprogesterone acetate, nor-ethisterone, [levo]-norgestrel, dydrogesterone, promegestone,
nomegestrol, micronised [natural] progesterone, or other) and by whether the progestagen component was
administered daily or intermittently (eg, for 10-14 days per month). No information about use of hormonal
intrauterine devices was routinely collected, but in the CPRD dataset <1% of those last prescribed an oestrogen-
only MHT had also been prescribed a progestagen-releasing intrauterine device in the 5 years prior to the index
date. If this is typical, then few oestrogen-only MHT users would also have been using a progestagen-releasing
intrauterine device.

In the prospective studies, current users of MHT were included up to 5 years after MHT use was last recorded. To
estimate any additional MHT use during this period we used prescribing data from the linked CPRD-Million
Women Study database, which suggested annual MHT continuation rates in current users of MHT to be 90%
before 2003 and 70% from 2003 onwards. Based on these assumptions and a cut-off of 5 years after last
recorded use for current users, on average about 1.1 (SD 1.1) years of additional duration of MHT use would
have accrued during an average of 1.4 (SD 1.4) years between last recorded MHT use and the index date. This
is small compared the 8.9 (SD 6.5) years of use that current users had accrued at the time of last recorded use.

Although this average is 1.1 years, our estimate of extra use for each individual depended on her individual index
date (which, although on average only 1.4 years after last recorded use, could be up to 5 years after it). About
90% of current users at the time of last recorded use are estimated to have still been current users one year prior
to their index date. Sensitivity analyses explored other cut-off times and assumptions about continuation rates
(Appendix pp21 and 44).

Some never-users and past users of MHT in the prospective studies may subsequently have started MHT. Both
in never-users and in past users, however, the mean age at which they last reported their history of MHT use
was 63, ie, well after the menopause, so the present analyses cannot have been materially biased by MHT
uptake among never or past users. In confirmation of this for UK women, the annual proportion of never-users of
MHT aged 60+ at recruitment into the Million Women Study who became current users was about 1% and 0.1%,
respectively, before and after 2003; and among past users the corresponding percentages were about 4% and
0.2%, respectively. Sensitivity analyses explored including never-users and past users only up to 5 years after
information on them was last recorded (Appendix p43).

Classification of breast cancers

The present analyses include only invasive breast cancers. Information was sought for every case about tumour
characteristics. Most studies reported whether tumours were ductal, lobular, or of other histological types (study
references 1, 3, 5, 6, 8, 11, 13-15, 17-18, 20-21, 23-33, 35-43, 46-47, 49-54, 56, 58) and many also provided
information on oestrogen receptor status (ER-positive or ER-negative: 12, 15, 19, 23, 25-26, 28-32, 35-37, 41,
43-44, 47-54, 56-58) and/or on whether the tumour had spread past the breast (1, 3, 5, 8, 14-15, 17-25, 28, 30-
32, 35-41, 43, 45, 47, 49-54, 56, 58); where tumour stage rather than spread was provided, Stage 1 tumours
were classified as localised to the breast, and Stage 3 tumours were included with the Stage 2 or Stage 4
tumours that had spread past the breast.



Statistical Methods

Reliable assessment of any association of MHT use with breast cancer by the type of MHT used, as well as by
the duration and time since last use, requires large numbers and reliable allowance for potential sources of
appreciable bias. To evaluate these associations with little bias, findings in the aggregated prospective and
retrospective studies were presented separately and compared but, if different, the main analyses emphasised
evidence from only the prospective studies. The types of MHT used differed by region, eg., the proportion of
oestrogen-progestagen users was greater in Europe than in North America, whereas the proportion of oestrogen-
only users was greater in North America. Hence, some results are presented separately for studies in Europe and
in North America.

To ensure women in one study were compared directly only with similar women in the same study, analyses were
routinely stratified by study, centre or region within study, age (<40, single years of age from 40 to 69, 70-74, 75-
79 and 80-89), body mass index (BMI <25, 25-29, 30+ kg/m?; ‘lean‘ = <25 and ‘obese’ = 30+ kg/m?); adjusted for
family history (first degree relative with breast cancer, yes or no), alcohol consumption (0, <10, 10+ g/week), and
reproductive history (nulliparous, and, among parous women, by parity [1-2, 3+] and age at first birth [<20, 20-29,
30+ years]). They also allowed for age at menopause, but in a different way (see below), as this important
information was not always available. For all stratification or adjustment factors the data provided by the principal
investigators were used, with definitions as similar as possible across studies.

Most women begin taking MHT at around the time of their ]
menopause. Among current users in the prospective studies, the | Table S1: MHT use by age at first use

earlier their menopause, the younger they were when they started

MHT, and the longer their duration of use (Table S1). Age at | Age atfirst | Mean age at | Mean duration
menopause was unknown for about half the exposed cases, but MHT use | menopause | of use (years)
this sufficed to estimate with negligible random error any

differences between categories of MHT use in their mean age at 30-39 37 19
menopause. As breast cancer risks in never-users are known to 40-44 43 16
increase by a factor of 1.029 per year older at menopause,’* any 45-49 47 11
such differences were allowed for not by regression but by

increasing or decreasing the RR of breast cancer in each exposure 50-54 51

group by a factor of 1.029 for every year of difference in mean age 55-59 52

at menopause between that group and the corresponding group of 60-69 51

never-users.

As the reference group of never-users is large, allowance for statistical variation in it makes no material difference
to the confidence intervals for any of the relative risks (RRs). Hence, the terms “confidence interval (Cl)” and
“group-specific (g-s) CI” can be used interchangeably, and although group-specific Cls were calculated for some
analyses they are referred to simply as Cls.

Statistical detail: When several groups are compared, one being the large reference group with RR=1, the
variance of the log risk in each, including the reference group, can be calculated from the variances and
covariances of the log RR values in all other groups (Plummer M. Improved estimates of floating absolute risk.
Stat Med 2004; 23: 93-104). For each group the variance of the log risk yields the group-specific confidence limits
for log RR, exponentiation of which yields the group-specific CI for that RR. Unless otherwise indicated, 95% Cls
are used in the text, tables and figures, but where 99% Cls are given this is indicated.

Comparisons across different subgroups were made using chi-squared tests for heterogeneity of the effect size.
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Prospective and retrospective epidemiological studies in the present meta-analyses

The 58 studies included in this meta-analysis are listed in Table S2, by study design (prospective or
retrospective) and, within each design, by region (Europe or North America). Within each design and region
studies are ordered by the median year when the breast cancers were diagnosed. Data from 20 (5 prospective
and 15 retrospective) of the 58 studies marked with an asterisk (*) in the table below had been included in the
1997 publication by this collaboration.” Current users in prospective studies were included only up to 5 years
after MHT use was last recorded. The 58 studies included a total of 143,887 postmenopausal women with
incident invasive breast cancer. Overall about half the cases came from Europe and half from North America. The
prospective studies included about three-quarters (108,647) of the cases.

Further details the about individual studies can be found in reference numbers 1-58 (listed on pages 12-14 in this
appendix; and in Breast cancer and hormonal contraceptives: further results. Contraception 1996; 54: 1S-106S).

Table S2: Summary of participating studies (Superscripts correspond to the reference list on pp 12-14)

Number Number Mean age (years) at Median (IQR) year of
of cases of controls diagnosis of cases diagnosis of cases

All studies 143,887 424,972 64.3 2002 (1997,2008)
All prospective studies 108,647 382,347 65.0 2005 (2000,2009)
All retrospective studies 35,240 42,625 62.3 1995 (1992,1998)
12 prospective studies in Europe

*Persson ° 156 468 60.1 1981 (1979,1982)
*Oxford FPA *° 11 57 50.8 1985 (1983,1986)
Danish Nurses *° 156 616 63.2 1995 (1994,1997)
EpiC *° 3,286 13,821 63.9 1999 (1997,2002)
NOWAC ** 613 2,389 62.5 2001 (1999,2004)
Southern Sweden 418 1,751 66.0 2001 (1996,2004)
Icelandic cohort *° 542 2196 67.2 2002 (1997,2005)
Norway/Sweden Women's Health *° 212 871 57.7 2005 (2004,2007)
Million Women Study >* 43,022 169,041 63.9 2006 (2002,2009)
CPRD “ 30,121 60,242 66.0 2008 (2004,2012)
Generations Study % 701 2,860 63.6 2009 (2008,2011)
Norwegian Breast Screening Study >’ 3,496 16,048 61.9 2011 (2009,2013)
All prospective studies, Europe 82,734 270,360 64.6 2007 (2002,2010)
12 prospective studies in North America

*Kaiser Permenante * 99 93 50.5 1974 (1972,1976)
Baltzell ’ 48 182 67.1 1985 (1979,1992)
*BCDDP Follow-up Study *° 2,347 5,994 65.1 1990 (1986,1994)
SoF *° 373 1,516 76.4 1994 (1991,1998)
*Nurses’ Health Study | *° 7,116 28,835 64.5 1997 (1990,2001)
CPS-II Nutrition *® 2,530 12,741 68.1 1998 (1995,2000)
Multiethnic Cohort *° 2,404 18,014 69.1 1998 (1996,2002)
NIH-AARP *° 3,156 13,392 65.8 1999 (1997,2001)
WHI-Observational Study *° 2,906 11,612 67.8 2000 (1998,2002)
California Teachers > 3,557 13,368 67.0 2002 (1998,2007)
PLCO ** 907 4,027 70.4 2003 (2000,2006)
Nurses’ Health Study Il > 470 2,213 52.6 2004 (2001,2006)

All prospective studies, North America 25,913 111,987 66.3 1999 (1995,2002)
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Table S2 (continued)

Number Number Mean age (years) at
of cases of controls  diagnosis of cases

Median (IQR) year of
diagnosis of cases

10 retrospective studies in Europe (including one study in Australia)

*Vessey 449 518 54.8 1981 (1981,1982)
*Ewertz *° 752 692 60.6 1983 (1983,1983)
*CRC/ICRF *° 108 129 51.0 1991 (1990,1991)
*La Vecchia 1,520 1,653 61.5 1992 (1992,1993)
*Levi 2% 152 328 62.5 1993 (1992,1994)
GESBC % 82 118 46.2 1994 (1993,1994)
Magnusson > 2,613 2,964 63.3 1994 (1993,1994)
Polish Breast Cancer Study ** 1,264 1,580 61.8 2001 (2000,2002)
MARIE ¥/ 3,173 6,510 62.9 2003 (2002,2004)
CLEAR ™! 817 607 64.1 2009 (2007,2010)
All retrospective studies, Europe 10,930 15,099 62.0 1994 (1993,2003)
24 retrospective studies in North America

*Leisure World * 106 224 67.6 1975 (1973,1976)
*BCDDP Case-Control Study * 1,293 1,623 60.5 1977 (1975,1978)
*Nomura ° 198 219 62.4 1978 (1976,1979)
*CASH ® 602 787 50.3 1981 (1981,1982)
*Clarke ™ 308 621 59.7 1984 (1983,1985)
*Long Island Study ** 732 758 62.5 1984 (1984,1985)
Asian American | ** 106 251 51.6 1985 (1984,1986)
Baltzell ** 405 788 60.9 1985 (1983,1998)
Western New York ™ 429 482 62.9 1987 (1987,1988)
*Daling ° 20 31 39.3 1988 (1987,1989)
Ross/Pike ° 1,711 1,636 61.3 1989 (1988,1992)
*Stanford/Habel *° 364 394 58.6 1989 (1988,1989)
*Yang/Gallagher > 597 603 63.2 1989 (1988,1989)
*WISH 22 61 62 50.1 1991 (1991,1992)
4-State Study *’ 4,758 4,832 66.8 1992 (1992,1993)
CARE ¥ 2,096 2,205 56.8 1996 (1995,1997)
Friedenreich ¥ 645 646 64.7 1996 (1995,1996)
Kreiger 2° 1,833 1,732 62.6 1997 (1996,1997)
Liscsp * 814 918 65.4 1997 (1996,1997)
Newcomb 2’ 3,572 4,303 60.3 1997 (1996,1998)
San Francisco Bay Area 3t 1,331 1,595 63.1 1997 (1996,1999)
Asian American Il *° 523 480 61.3 1998 (1996,2000)
PACE ¥ 970 1,005 71.9 1998 (1997,1998)
WISE * 836 1,331 64.5 2000 (2000,2001)
All retrospective studies, North America 24,310 27,526 62.5 1995 (1990,1997)

* Indicates studies also included in the 1997 publication by this collaboration”®

T Indicates retrospective studies with hospital controls; all other retrospective studies used population controls

T Primary care database®
11 This study was done in Australia
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Trends in MHT use in Western countries

Over the last 50 years the prevalence of MHT use has
varied considerably.”® Statistics on trends in use
over this time period are available for the USA™® and
the UK.*®® For other Northern European countries,
Canada, Australia and New Zealand some data on
trends in MHT use are available, often just for the last
few decades® " (see pp14-15 for the references).

USA (Figure A): MHT use increased in the early
1970s but declined in the late 1970s following reports
of increased risks of endometrial cancer associated
with use of oestrogen-only preparations. In the late
1980s use began to increase again and continued to
do so during the 1990s, but halved abruptly in the
early 2000s. It stabilized in the 2010s, with about 5
million users each year.

UK (Figure B): There was little use of MHT until the
late 1980s. Use increased rapidly during the 1990s,
but halved abruptly in the early 2000s. It stabilised in
the 2010s, with about one million users each year.

Other Western countries: In Canada trends in MHT
use appear broadly similar to those in the USA.%* In
Northern and Western Europe, Australia and New
Zealand trends in MHT use are broadly similar to those
in the UK.®**

Use of MHT in Western countries since 1970
Overall in Western countries there have been about
600 million person-years of MHT use in the 50 years
since 1970 (Figure 1 and Appendix p27). In the 2010s
there were about 12 million users each year.
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Breast cancer risk in never-users of MHT

We used age-specific breast cancer registration rates in England in 2015" to estimate breast cancer risk, by age,
expressed as risk per 100 women over a 5 year period. The rates in England are typical of rates in Northern
Europe, Western Europe, North America, Australia, and New Zealand.* Hence, among all women of average
weight in Western countries, breast cancer risk (ie., the percent diagnosed with breast cancer) between age 50 and
54 is 1.4%; between age 50 and 59 is 2.8%; between age 55 and 64 is 3.1%; and between age 50 and 69 is 6.6%
(Table S3).

The attributable fraction of breast cancer associated with MHT use in 2015 was estimated by combining data on
MHT use with the RRs associated with current and past use (figure 2). In 2015 the attributable fraction in each age
group was approximately 5%, and this value was used to estimate breast cancer risk, by age, in never-users of
MHT.

Among never-users of MHT of average weight in Western countries, the estimated breast cancer risk between age
50 and 54 is 1.3%, between age 50 and 59 is 2.7%, between age 55 and 64 is 3.0%, and between age 50 and 69 is

6.3% (Table S3). These rates were assumed to apply to never-users of mean BMI 27 kg/m (ovenNe|ght women).
Based on the data in figure 6 the breast cancer incidence rates in lean never-users (BMI <25 kg/m?) were taken to
be 20% lower than in overweight women and the rates in obese women (BMI 230 kg/m?) were taken to be 14%
higher than in overweight women.

The rates in Table S3 would apply to those aged about 50 years at menopause, as this is the average age at
menopause found here for women in Western countries. Some estimates of breast cancer incidence were made for
women whose age at menopause was 45 years and 55 years, respectively. Breast cancer risk increases by a factor
of 1.029 for every year older at menopause,74 and breast cancer incidence rates at every age in never-users with a
menopausal age of 45 were assumed to be 13% (ie., 1-1.029) lower than the average, and in never-users with a
menopausal age of 55 were assumed to be 13% higher than the average. (In 2015 breast cancer incidence rates
from age 45 to 49 years in all never-users was taken to be 1. 1% J)

Table S3: Estimated breast cancer risk for women of average weight in Western
countries in 2015

Breast cancer risk over 5 years

50-54 55-59 60-64 65-69

Breast cancer risk in all women 1.40% 1.40% 1.71% 2.09%

Estimated risk in never-users of MHT 1.33% 1.33% 1.63% 1.99%

1 https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/datasets/
cancerregistrationstatisticscancerregistrationstatisticsengland

T cib.iarc.fr/Cl5plus/Pages/graph2_sel.aspx
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Calculating absolute excess risk of breast cancer in MHT users

All the prospective studies that were analysed were of women in Western countries. The absolute excess risks
in such countries that would nowadays be associated with particular patterns of MHT use can be calculated by
combining the relative risks among current users and past users in these prospective studies with estimates of
the absolute breast cancer rates that would nowadays be seen in never-users of MHT. These never-user rates
can be estimated either from the rates in never-users in the prospective studies themselves or, yielding similar
estimates, from the breast cancer incidence rates typically seen at ages 50-69 in cancer registries in Western
countries for women of average weight (by subtracting 5% from the overall rates to allow approximately for the
fraction attributable to MHT use: Appendix p17).

Among women in the prospective studies who used MHT the mean age at menopause was 50 years and the
mean age at starting MHT was also 50 years. As the duration of MHT use for the current users in the
prospective studies was typically about 10 years, starting at about the time of menopause, we present
calculations for 10 years use of oestrogen-progestagen MHT, starting at age 50. But, as shorter durations of
MHT use might now be more usual we also present calculations for 5 years use of oestrogen-progestagen MHT,
again starting at age 50. As there is limited information on the residual excess risk more than 15 years after
cessation, our calculations are of the excess at ages 50-69 years. For these calculations we use the relative
risks for women who started oestrogen-progestagen MHT at age 45-54 years that are presented on p41l of this
appendix. The relative risks for current users during years <1, 1-4 and 5-9 are 1.2, 1.7 and 2.0, respectively, and
the relative risks for past users who had stopped after 5 years or 10 years of use are 1.18 and 1.36,
respectively. The results of these calculations (Appendix Tables S11 and S12, pp24-25) are for any oestrogen-
progestagen MHT.

Figure 4 shows that the risks for intermittent and for daily progestagens were, respectively, 1/6 less and 1/6
more than the average for all oestrogen-progestagen MHT. For statistical stability, the absolute risks for
oestrogen-plus-intermittent-progestagen and for oestrogen-plus-daily-progestagen utilise this, and are estimated
as being 1/6 less and 1/6 more than the absolute risk for any oestrogen-progestagen MHT and results are
shown in figure 7.

The excess risks for oestrogen-progestagen MHT do not depend much on adiposity (figure 6, Appendix p48),
but the excess risks for oestrogen-only MHT depend strongly on adiposity (mimicking the effects of obesity on
breast cancer incidence). Among obese women, therefore, oestrogen-only MHT has little additional effect on
breast cancer risk, whereas among lean women (BMI <25 kg/mz, mean 22 kg/mz) it increases their breast
cancer risk to approximately that of obese women. Although these are the patterns suggested by the relative
risks, for statistical stability the excess absolute risks from oestrogen-only MHT were estimated as being one-
third of the excess absolute risks for oestrogen-progestagen MHT (figure 7).

The excess absolute risks of breast cancer to age 70 years were also estimated for women whose age at
menopause and age at starting any oestrogen-progestagen MHT was 45, and for those whose age at
menopause and age at starting any oestrogen-progestagen MHT was 55.
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Table S4: Prospective study findings compared with retrospective study findings — RRs
for particular durations of current use of particular MHT types versus never-use of MHT

Fully adjusted relative risks for current MHT users versus never-users

Prospective
studies
RR (95%Cl)

Retrospective
studies
RR (95%Cl)

Ratio of RRs (95%ClI):
retrospective versus
prospective studies

Current use of oestrogen-

only MHT, by duration of use

<1 year

1-4 years

5-9 years

10-14 years

15+ years

1.08 (0.86-1.35)

1.17 (1.09-1.25)

1.22 (1.16-1.28)

1.43 (1.37-1.50)

1.58 (1.50-1.67)

0.84 (0.69-1.02)

0.93 (0.85-1.03)

1.15 (1.06-1.26)

1.20 (1.09-1.31)

1.18 (1.09-1.27)

0.78 (0.58-1.05)

0.80 (0.71-0.90)

0.94 (0.85-1.04)

0.84 (0.75-0.93)

0.74 (0.68-0.82)

Unweighted average

1.30

1.06

0.8

Current use of oestrogen-
progestagen MHT, by
duration of use

<1 year

1-4 years

5-9 years

10-14 years

15+ years

1.20 (1.01-1.43)

1.60 (1.52-1.69)

1.97 (1.89-2.04)

2.26 (2.16-2.36)

2.51 (2.34-2.68)

0.81 (0.65-1.01)

1.11 (1.01-1.21)

1.68 (1.54-1.84)

2.06 (1.85-2.29)

2.07 (1.84-2.34)

0.68 (0.51-0.89)

0.69 (0.62-0.77)

0.86 (0.78-0.94)

0.91 (0.81-1.02)

0.83 (0.72-0.95)

Unweighted average

1.91

1.55

0.8
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Table S5: Sensitivity analyses in prospective studies — effects on fully adjusted
relative risks of additional adjustment for five other factors

Relative risk (95%ClI) for 5-14 (mean=9)

years current use versus never-use of MHT

Oestrogen-only

Oestrogen-
progestagen

Stratified by study, centre within study, age and
BMI, adjusted by parity, age at first birth, alcohol,
and breast cancer family history, and allowing for
age at menopause (as in the main analyses)

1.33 (1.28-1.37)

2.08 (2.02-2.15)

As in the main analyses, but
with additional adjustment for:

Ethnic origin

Years of education

Age at menarche

Height

Past oral contraceptive use

All of the above

1.28 (1.23-1.33)
1.32 (1.28-1.37)
1.32 (1.28-1.37)
1.32 (1.28-1.37)
1.33 (1.28-1.38)

1.28 (1.23-1.33)

2.06 (1.99-2.13)
2.08 (2.02-2.14)
2.08 (2.02-2.15)
2.08 (2.02-2.15)
2.09 (2.02-2.15)

2.06 (2.00-2.13)

Table S6: Sensitivity analyses in prospective studies — effect of restricting analyses
to studies with no missing values for the adjustment variables, and effects in these
restricted analyses of additional adjustment for five other factors

Relative risk (95%ClI) for 5-14 (mean=9)
years current use versus never-use of MHT

Oestrogen-

Oestrogen-only progestagen

Stratified by study, centre within study, age and
BMI, adjusted by parity, age at first birth, alcohol,
and breast cancer family history, and allowing for
age at menopause (as in the main analyses)

1.32 (1.27-1.38) 2.03 (1.96-2.10)

As in the main analyses, but
with additional adjustment for:

1.32 (1.27-1.38) 2.03 (1.96-2.10)

Ethnic origin

1.32 (1.27-1.38) 2.03 (1.96-2.10)

Years of education

1.32 (1.27-1.38) 2.03 (1.96-2.10)

Age at menarche

1.32 (1.27-1.38) 2.03 (1.96-2.10)

Height

1.33 (1.27-1.38) 2.04 (1.97-2.11)

Past oral contraceptive use

1.32 (1.27-1.37) 2.03 (1.97-2.10)

All of the above
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Table S7: Sensitivity analyses in prospective studies — effects of various cut-offs
between last recorded MHT use and index date in current users

Fully adjusted relative risks for current MHT users versus never-users.

Relative risk (95%Cl) for 5-14 (mean=9)

Numbers of cases
years current use vs never-use of MHT

never-use /
oestrogen-only /

oestrogen-progestagen

Oestrogen-only

Oestrogen-
progestagen

No cut-off 53072 /6972 / 12666 1.28 (1.24-1.32)
Cut-off at 6 years 53072 /5281 /9250 1.32 (1.27-1.36)
Cut-off at 5 years 53072 / 4869 / 8318 1.33 (1.28-1.37)
(as in main analyses)

Cut-off at 4 years 53072 /44217481 1.36 (1.31-1.41)
Cut-off at 3 years 53072 /3702 /6184 1.33(1.28-1.38)
Cut-off at 2 years 53072 /2926 / 4846 1.33(1.27-1.39)

1.90 (1.85-1.95)
2.06 (2.00-2.12)
2.08 (2.02-2.15)
2.18 (2.11-2.25)

2.15 (2.08-2.23)

2.19 (2.11-2.28)

Table S8: Sensitivity analyses in prospective studies — effects of various exclusions

Fully adjusted relative risks for current MHT users versus never-users.

Relative risk (95%CI) for 5-14 (mean=9)
years current use vs never-use of MHT

Oestrogen-only

Oestrogen-
progestagen

Main analyses

Excluding cancers in the first year after
last record about MHT use

Excluding the study with most cases>*

Excluding the 10 studies with
<500 Cases4,7,9,10,19,33,35,36,52,58

1.33 (1.28-1.37)

1.31 (1.26-1.37)

1.32 (1.26-1.38)

1.33 (1.28-1.38)

2.08 (2.02-2.15)

2.05 (1.98-2.12)

2.03 (1.94-2.11)

2.08 (2.02-2.14)
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Table S9: Results in prospective studies by dose of oral oestrogen-only constituents
Fully adjusted relative risks for current MHT users versus never-users.

Exposed Relative risk (95%CI) for 5-14 years
cases (n) current use of MHT versus never-use
Equine oestrogen
300 mcg/day 69 1.94 (1.45-2.58)
625 mcg/day 1154 1.34 (1.25-1.43)
>625 mcg/day 491 1.32 (1.19-1.47)
Oestradiol
1 mg/day 246 1.34 (1.15-1.57)
2 mg/day 162 1.29 (1.07-1.55)
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Table S10: Results in prospective studies for oestrogen-progestagen MHT, by
hormonal constituents

Fully adjusted relative risks for current MHT users versus never-users.

Relative risk (95%CI) for 5-14 (mean=9)
years current use of MHT versus never-use

L Norethisterone | Medroxyprogesterone
evonorgestrel
acetate acetate
By frequency
of addition of
progestagen
Daily insufficient 2.43 (2.28-2.59) 2.24 (2.10-2.40)
%obese/%daily 12/100 14/100
Intermittent 2.12 (2.00-2.26) 1.81 (1.64-1.99) 1.69 (1.50-1.91)
%obese/%daily 11/0 11/0 12/0
By region
USA insufficient insufficient 1.83 (1.67-2.01)

%o0bese/%daily
Europe, except
Scandinavia

%o0bese/%daily

Scandinavia

2.14 (2.01-2.27)
12/<1

insufficient

2.21 (2.10-2.33)
13/70

2.19 (1.79-2.69)

15/53

2.23 (2.07-2.39)
13/87

insufficient

%obese/%daily 7/53
By oestrogenic type
Equine oestrogen 2.18 (2.04-2.33) insufficient 2.11 (1.99-2.24)

%obese/%daily

Oestradiol
%obese/%daily

12/0

1.99 (1.73-2.28)
10/3

2.20 (2.09-2.33)
12/70

14/80

1.64 (1.34-2.01)
13/24
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Table S11: Estimated excess incidence of breast cancer before age 70 in Western
countries with 5 years use of any oestrogen-progestagen MHT, starting at age 50 years

This table illustrates the absolute excess risks that would correspond to the excess relative risks
associated with 5 years oestrogen-progestagen MHT in a population where never-users have
breast cancer incidence 5% lower than in England in 2015. Absolute risks if never-users had

slightly higher or lower rates than this should, correspondingly, be slightly higher or lower.

Background:
5-yearincidence

Excess incidence of breast cancer associated with 5 years
use of oestrogen-progestagen MHT, starting at age 50

Relative risk,

Proportional

Absolute excess

in never-users current or ex- vs excess risk incidence,
(B) never-users® (RR) (RR-1) (B) times (RR-1)

(cusr?etnot 3ier) 1.33% 1.60 060 0-80%

551059 1.33% 1.18 0.18 0.24%
(past user)

60 to 64 1.63% 1.18 0.18 0.29%
(past user)

(f:sﬁggr) 1.99% 118 018 0-30%

50to 69 1.7%

(current + past)

(about 1in 60)

For methods, see Appendix p18.

1 Age-specific breast cancer risks in never-users of MHT (Appendix p17; the incidence rate in never-users from
age 45 to 49 is taken to be 1.1%, but this is not used in Table S11).

T RRs are estimated from the findings for women who had started using oestrogen-progestagen at ages 45-54
(Appendix p41). The RR for current users with 1-4 years of use was 1.66 (95% CIl 1.55-1.78), and a RR of 1.6 is
used in Table S11 for ages 50-54. The RR for past users with 3-7 (mean=5) years of use was 1.18 (1.12-1.24),
and a RR of 1.18 is used in Table S11 for ages 55-69.

The calculations in Table S11 are directly relevant to the excess breast cancer incidence before age 70
associated with 5 years of oestrogen-progestagen MHT following menopause at age 50. Similar calculations can
be performed of the excess breast cancer incidence before age 70 associated with 5 years of MHT following
menopause at age 45 or at age 55, again using RR=1.6 in current users and RR=1.18 in past users, although the
incidence rates in never-users must be decreased by 13% or increased by 13%, respectively, to allow for the
effects of earlier or later age at menopause (Appendix p17). With these assumptions, the excess breast cancer
risk before age 70 associated with 5 years of MHT is 1.6% for menopause and starting at 45, 1.7% for
menopause and starting at 50 (Table S11) and 1.7% for menopause and starting at 55. Thus, there is little
difference in the absolute excess incidence by age 70 associated with starting 5 years of MHT use at ages 45, 50
or 55.
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Table S12: Estimated excess incidence of breast cancer before age 70 in Western
countries with 10 years use of any oestrogen-progestagen MHT, starting at age 50 years

This table illustrates the absolute excess risks that would correspond to the excess relative risks
associated with 10 years oestrogen-progestagen MHT in a population where never-users have
breast cancer incidence 5% lower than in England in 2015. Absolute risks if never-users had
slightly higher or lower rates than this should, correspondingly, be slightly higher or lower.

Excess incidence of breast cancer associated with 10 years
use of oestrogen-progestagen MHT, starting at age 50
Background:
5-yearincidence Relative risk, Proportional Absolute excess
in never-users’ current or ex- vs excess risk incidence,
(B) never-users® (RR) (RR-1) (B) times (RR-1)
S0to 54 1.33% 1.60 0.60 0.80 %
(current user)
551059 1.33% 1.96 0.96 1.28%
(current user)
6010 64 1.63% 1.36 0.36 0.59 %
(past user)
6510 69 1.99 % 1.36 0.36 0.72 %
(past user)
50 to 69 3.4%
(current + past) (about 1in 30)

For methods, see Appendix p18.
1 Age-specific breast cancer risks in never-users of MHT (Appendix p17).

I RRs are estimated from the findings for women who had started using oestrogen-progestagen at ages 45-54
(Appendix p41). The RR for current users with 1-4 years of use was 1.66 (95% CI 1.55-1.78), and a RR of 1.6 is
used in Table S12 for ages 50-54. The RR for current users with 5-9 years of use was 1.96 (95% CI 1.87-2.05),
and a RR of 1.96 is used in Table S12 for ages 55-59. The RR for past users with 8-12 (mean=10) years of use
was 1.36 (1.29-1.44), and a RR of 1.36 is used in Table S12 for ages 60-69.
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Table S13: Data used for figure 7 on the effect of 5 years or 10 years MHT use, starting
from age 50, and of adiposity on 20-year breast cancer incidence rates from 50 to 69 (%)

Panel A: Oestrogen-plus-daily-progestagen Panel B: Oestrogen-plus-intermittent-progestagen

Breast cancer incidence (%) Breast cancer incidence (%)
from age 50 years to: from age 50 years to:
age54 ageb9 age64 age69 age54 ageb9 ageo6d age 69

Never-use 2.66 4.29 6.29 Never-use 1.33 2.66 4.29 6.29
Duration of Duration of

MHT use MHT use

S years 3.87 5.84 8.25 5 years 2.02 3.55 5.43 7.73
10 years 5.15 7.43 10.3 10 years 2.02 4.49 6.62 9.23

Panel C: Oestrogen-only (no progestagen)

Panel D: Never-users, by body mass index (BMI)

Breast cancer incidence (%) Breast cancer incidence (%)
from age 50 years to: from age 50 years to:
age 54 ageb59 age64 age69 age 54 ageb9 age64 age 69

Never-use 266  4.29 6.29 Lean 1.08 215 347 5.09
(BMI<25)

Duration of o iaht

MHT use verweig
(BMI 25-29) 1.33 2.66 4.29 6.29

5 years 3.01 4.73 6.84

10 years 337 520 7.43 | | Obese 152 303 4589 7.17

y . . . (BMI 230) ) . . .

Table S14: Relevance of age to the effects of obesity on breast
cancer incidence in postmenopausal never-users of MHT

Age at Relative risk (95%Cl),
diagnosis obese (BMI 230 kg/m?) vs lean (BMI <25 kg/m?) T,
in never-users of MHT
50-59 1.26 (1.19-1.34)
60-64 1.36 (1.29-1.43)
65-69 1.44 (1.37-1.52)
70-74 1.56 (1.47-1.66)

+ Mean BMI in these two BMI categories: obese 34.3 kg/m® and lean 22.6 kg/m”
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Table S15: Estimated person-years of MHT use in 21 Western countries, 1970-2019, and
eventual (past + future) number of extra cases of breast cancer from this before age 70

Person-years of MHT use (millions)

Period | Any MHT Oes;:ﬁge”' p?ssgsotgg;
1970-74 11 11 0
1975-79 10 9 1
1980-84 14 12 2
1985-89 30 23 7
1990-94 70 35 35
1995-99 136 68 68
2000-04 143 66 77
2005-09 66 37 29
2010-14 60 31 29
2015-19*| 60 31 29
Total 600 323 277

Estimated extra breast cancer cases before age 70
years resulting from MHT use during 1970-2019 **

Past +
future

1,264,000

323,000

941,000

* 2015-19 is taken as similar to 2010-14.

Based on the data in figure 1, there were about 600
million person-years of MHT use in 1970-2019. Table
S15 shows the total person-years of use in each 5-year
period over the last 50 years and distributes this total
between oestrogen-only and oestrogen-progestagen,
based on ratios among controls of the 2 types of MHT.

The excess risks in figure 7 and Table S11 (appendix
p24) for 5 years MHT use imply breast cancer excesses
at ages 50-69 of about 3.4 per 1000 person-years use of
oestrogen-progestagen MHT (1.7% divided by 5) and
about 1.0 per 1000 person-years use of oestrogen-only
MHT (0.5% divided by 5). Applying these excess risks to
the person-years of use of each type suggests that MHT
use from 1970 to 2019 would result in an estimated 1.3
million extra breast cancers, of which about one million
would already have occurred, almost all since 1990. By
comparison there would have been a total of about 20
million breast cancers among women in western
countries since 1990. Oestrogen-progestagen MHT
accounts for almost half the person-years of MHT use,
but about three-quarters of the extra cases of cancer.

MHT usage halved in the early 2000s, but still about 6
million use oestrogen-only and 6 million use oestrogen-
progestagen MHT. If this level of use were to continue, it
would cause about 26,000 extra breast cancers per year
at ages 50-69.

** Estimates assume 1 extra case per 1000 person-years oestrogen-only MHT use and 3.4 extra cases per 1000
person-years oestrogen-progestagen MHT use.



28

Table S16: Meta-analysis of the randomised trials of breast cancer prevention in
postmenopausal women by an aromatase inhibitor or by tamoxifen
A: 3-5 years of aromatase inhibitor vs placebo (2 Al trial reports: MAP-3 % & IBIS-I1%%)

B: ~ 5 years of tamoxifen vs placebo (4 trials, individual-person-data meta-analysis;
results for age 55+ from pers. comm. by J Cuzick with permission from trialists *°)

C: ~ 5 years of tamoxifen vs control (20 trials, individual-person-data meta-analysis )

Meta-analysis *

Anti-oestrogen Characteristics Outcome (RR and 99% CI)
regimen evaluated of participants analysed in treatment period
27vs 74

A: Aromatase inhibitor | Postmenopausal

) Invasive ER+ RR =0.36 (0.22-0.61)
ooy oo | ooenage sk, | breastoancer | '2=-45:P <000001
primary p -23.5;25.2
. . 76 vs 136
B: Tamoxifen Age 55+ years, Invasive ER+ RR = 0.56 (0.39-0.80)
for 5 years, for _ )
rimary brevention no breast cancer breast cancer z=-4.1; P <0.0001
primary p -30.0; 53.2 **
C: Tamoxifen Age 55+ years, New invasive cancer _ 39 vs 69
. : . RR = 0.51 (0.31-0.85)
for 5 years, as with stage I/1l (with any ER status) in _ }
X z =-3.5; P <0.001
adjuvant therapy ER+ breast cancer contralateral breast ) t
-17.6; 26.5
142 vs 279

A, B, C (meta-analysis):
Aromatase inhibitor
or tamoxifen

New invasive ER+
or contralateral
breast cancer

Postmenopausal,
or age 55+ years

RR = 0.51 (0.39-0.65)
z=-6.9:P <10
71.1: 104.7 8

* All these trials were evenly randomised. Format of results: numbers of events by allocated treatment, RR
(and its 99% ClI), z = (O-E) / VWV, P-value based on z, and the binomial or logrank (O-E) and its variance V.
The 99% confidence limits for RR are RR multiplied or divided by exp (2.575 / VV). Analyses are by intent
to treat. In the tamoxifen trials, the events counted were those within 5 years of randomisation.

**Breast cancer incidence was low in the primary prevention trials, so binomial analyses suffice and RR is
taken to be the simple ratio of the number of events.

T Logrank (O-E) and its variance V; as tamoxifen delayed recurrence of ER+ disease, lengthening the
follow-up for contralateral breast cancer onset, the RR and its 99% CI were calculated from the logrank
(O-E) and V, using loge (RR) = (O-E) / V with variance 1 / V. (NB V is equivalent to “weight” elsewhere.)

$ Total (O-E) and V, used as in Section C to calculate the incidence rate ratio, anti-oestrogen versus not.



29

Table S17: Trials of oestrogen-only hormone therapy (O-only HT) versus placebo

Trial name and | Mean Approximate Cancers Cancers Relative risk, Weight, | Weight
year published | age at years in trial in HT in control RR (95%CI) with 1/var of times
(refs on p14) entry and later FU group group 99% CI for total |loge(RR)*| loge(RR)
PEPI 1995% ~55 3+0 1/175 1/174 - 0.5** 0.0%*
ERA 2000%° 66 3+0 1/100 0/104 - 0.2*%* 0.5**
WEST 2001°%° 72 3+0 5/337 5/327 1.0 (0.3-3.5) 25 0.0
ESPRIT 2014% ~63 2+11 7/513 15/504 0.47 (0.19-1.15) 55 -4.0
68
DOPS 2012 50 10+6 6/95 9/97 0.63 (0.23-1.78) 3.6 -1.6
(open control)
Subtotal / mean 17/ 28/ 0.61 (0.34-1.09),
in smaller trials T | ©2 axt 1220 1206 z=-1.5; 2p=0.15 12.3 =1
WHI trial of
) t 8§ 168/ 216/ 0.79 (0.65-0.97), i
O-only HG'E gzs 64 6.8+6 5310 5429 7= -2.3; 2p=0.02 95.9 22.6
placebo
WHI O-only 0.77 (0.64-0.93),
trial plus the 64 6.7+6 é5838(/) gggg z=-2.66; 2p=0.01; 108.2 -27.7
smaller trials 99% CI 0.60-0.99

* Let loge(RR) have standard error se and variance v = se.se. The 95% CI for loge(RR) runs from 1.96.se below
loge(RR) to 1.96.se above loge(RR). So, this 95% CI has length 3.92.se.

If a published RR has 95% CI running from x to y, then se and v can be obtained from this, because the 95% CI for
loge(RR) has length loge(y) — loge(X). As this is loge(y/Xx), 3.92:se = loge(y/X), and v = se.se.

To get an inverse-variance-weighted average (ie, a meta-analysis) of the values of loge(RR) in several trials, the
weight for each trial is 1/v, ie, the inverse of the variance of loge(RR) in that one trial, and this weight is multiplied by
loge(RR) for that trial. If these products sum to T and the weights sum to W, the weighted average l0g.(RR) is T/W.
This has variance 1/W, so it has 95% confidence limits T/W + 1.96/\W (and 99% confidence limits T/W + 2.575/\W).

For trials giving RR and 95% ClI, this is used as above to obtain weights. For a trial giving only numbers with breast
cancer, we calculate (O—E) and its variance w, noting log.(RR) is well approximated by (O-E)/w with variance 1/w,
so the weight is w and the product of w and loge(RR) is (O-E).

** These small trials were reported in terms of numbers of cases, not the RR and its 95% CI.

If a trial among N women allocated a proportion P to HT and (1-P) to control, with total n breast cancer cases, then if
O is the Observed number of cases in the HT group and E the corresponding Expected number of cases, E = nP.
The weight w given to that trial is the variance of (O-E), so w = nP (1-P) (N-n) / (N-1) and the contribution to the final
column is simply (O-E).

T Mean in all small trials of oestrogen-only HT, weighted by numbers with breast cancer.
¥ In the WHI oestrogen-only trial, half the participants were at least 20 years after the menopause when randomised.

§ In the WHI trial there were more drop-outs from HT among those allocated O-only than drop-ins among those
allocated placebo.®* The difference between those allocated active and placebo in mean duration of HT use during
the trial period was about 3.2 years for the 104 vs 135 cases arising during the trial period, 5.0 years for 64 vs 81
later cases, and 3.9 years for all 168 vs 216 cases: pers. comm. from Garnet Anderson for the WHI research group.

NB In DOPS, 53% of those allocated HT stopped HT during the treatment period. All other trials had placebo control.
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Table S18: Trials of oestrogen-progestagen hormone therapy (O+P HT) versus placebo

Trial name and Mean Approximate | Cancers | Cancers Relative risk, Weight, | Weight
year published age at years in trial in HT in control | RR (95%CIl) with | 1l/var of times
(refs on p14) entry and later FU group group 99% Cl for total |log.(RR)* | l0ge(RR)
PEPI 1995 ~55 3+0 6/526,in | 4174 - 1.3% 0.8
3 groups
WISDOM 2007°’ 63 1+0 5/2196 7/2189 - 3.0%* -1.0%*
HERS 1998* 67 4+0 32/1380 25/1383 1.30(0.77-2.19) 14.1 3.7
68
DOPS 2012 50 10+6 18/407 17/407 1.05(0.54-2.04) 8.7 0.5
(open control)
Subtotal / mean 57/ 50/ 1.14(0.78-1.65),
in smaller trials T 60 6+2 4158 * 4153 z=0.8; 2p=0.44 27.1 4.0
WHII trial of
5 434/ 323/ 1.28(1.11-1.48),
O+P HT VS 63 5.6+8 8506 8102 | z=3.4;2p=0.001 | 187 458
placebo
WHI O+P 1.26 (1.10-1.45),
trial plus the 63 5.6+7 139616/ . 12723é5 2= 3.41; 2p=0.001; | 212.8 49.8
smaller trials ' ' 99% CI 1.06-1.51

* Let loge(RR) have standard error se and variance v = se.se. The 95% CI for log.(RR) runs from 1.96.se below
loge(RR) to 1.96.se above loge(RR). So, this 95% CI has length 3.92.se.

If a published RR has 95% CI running from x to y, then se and v can be obtained from this, because the 95% CI for
log.(RR) has length log,(y) — 10g.(X). As this is loge(y/x), 3.92:se = loge(y/X), and v = se.se.

To get an inverse-variance-weighted average (ie, a meta-analysis) of the values of loge(RR) in several trials, the
weight for each trial is 1/v, ie, the inverse of the variance of log(RR) in that one trial, and this weight is multiplied by
loge(RR) for that trial. If these products sum to T and the weights sum to W, the weighted average loge(RR) is T/W.
This has variance 1/W, so it has 95% confidence limits T/W + 1.96/\W (and 99% confidence limits T/W * 2.575/\\W).

For trials giving RR and 95% ClI, this is used as above to obtain weights. For a trial giving only numbers with breast
cancer, we calculate (O—E) and its variance w, noting loge(RR) is well approximated by (O—E)/w with variance 1/w,
so the weight is w and the product of w and log.(RR) is (O-E).

** These small trials were reported in terms of numbers of cases, not the RR and its 95% CI.

If a trial among N women allocated a proportion P to HT and (1-P) to control, with total n breast cancer cases, then if
O is the Observed number of cases in the HT group and E the corresponding Expected number of cases, E = nP.
The weight w given to that trial is the variance of (O-E), so w = nP (1-P) (N-n) / (N-1) and the contribution to the final
column is simply (O—E).

1 Mean in all small trials of oestrogen-progestagen HT, weighted by numbers with breast cancer.
T To maintain balance, only 1/3 of the 6/526 in the 3 O+P groups in PEPI are included in the total for small trials.

§ In the WHI trial, there were more drop-outs from HT among those allocated O+P than drop-ins among those
allocated placebo.®® The difference between those allocated active and placebo in mean duration of HT use during
the trial period was about 3.0 years for the 206 vs 155 cases arising during the trial period, 4.3 years for 228 vs 168
later cases, and 3.6 years for all 168 vs 216 cases: pers. comm. from Garnet Anderson for the WHI research group.

NB In DOPS, 53% of those allocated HT stopped HT during the treatment period. All other trials had placebo control.
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Figure S1: Study-specific relative risks for breast cancer in ever vs never-users of MHT
Fully adjusted relative risks for MHT users versus never-users
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*99% Cls for study-specific results, 95% Cls for totals.
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Figure S2: Study-specific relative risks for breast cancer in ever versus never-users of
MHT, in women with known MHT type last used, duration of use and time since last use

Fully adjusted relative risks for MHT users versus never-users
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Figure S3: Study-specific relative risks of breast cancer in current users versus never-
users of MHT, by type of MHT last used and study design
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Figure S4: Study-specific relative risks of breast cancer in current users of MHT during
years 5-14 versus never-users, by type of MHT last used and study design
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Figure S5: Relative risks in prospective studies for first use of MHT at age 40-44
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Fully adjusted relative risks for current versus never-users of MHT

e ean OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
(oest-only/ duration
oest-prog)  of MHT use Relative risk (95% Cl) Relative risk (95% Cl)
Current users
Duration <1 year 471 <1/<1 1.29 (0.32, 5.29) 0.68 (0.09, 5.33)
Duration 1-4 years 49737 27128 R 1.10(0.78, 1.56) 1.74 (1.16, 2.61)
Duration 5-9 years 1137113 73174 —— 1.24 (1.00, 1.54) —_— 218 (1.74,2.74)
Duration 10-14 years 324246 12.0/12.1 —a— 1.41 (1.24, 1.60) — 2.26 (1.95, 2.63)
Duration 15+ years 576 /283 22.6/20.1 - 1.69(1.54, 1.86) —— 2.58 (2.24, 2.98)
Past users
Duration <1 year 62 /27 <1/<1 - 1.14 (0.86, 1.52) - 1.37 (0.89, 2.10)
Duration 1-4 years 145/ 86 23/25 T 1.13 (0.94, 1.35) —— 1.27 (1.00, 1.61)
Duration 5-9 years 155/133 6.8/6.9 - 1.07 (0.90, 1.28) - 1.19 (0.98, 1.44)
Duration 10+ years 466 / 264 16.3/13.9 - 1.28(1.16, 1.42) —a— 1.24 (1.08, 1.42)
015 1 2 0j5 1 2 3

Relative risk (95% CI)

Relative risk (95% CI)



Figure S6: Relative risks in prospective studies for first use of MHT at age 45-49
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Fully adjusted relative risks for current versus never-users of MHT

Number Mean OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
(oest-only/ duration
oest-prog) of MHT use Relative risk (95% CI) Relative risk (95% Cl)
Current users
Duration <1 year 13/10 <1/<1 1.71(0.86, 3.38) 0.88 (0.42, 1.83)
Duration 1-4 years 155 / 260 29/3.0 —— 1.05 (0.86, 1.27) —— 1.52(1.30,1.77)
Duration 5-9 years 597 /1123 72171 - 1.36 (1.23, 1.49) - 2.00 (1.86, 2.16)
Duration 10-14 years 682 /894 11.7/11.6 - 1.40 (1.28, 1.52) - 2.25(2.07, 2.44)
Duration 15+ years 553/388  20.6/18.3 & 1.65(1.49,1.82) —=— 2.82(249, 3.20)
Past users
Duration <1 year 103 /134 <1/<1 — 0.89 (0.71, 1.10) —-— 0.95(0.79, 1.15)
Duration 1-4 years 359 /506 23/25 - 1.05(0.94, 1.18) - 1.09 (0.99, 1.20)
Duration 5-9 years 434 /676 6.8/6.8 - 1.10 (0.99, 1.23) - 1.15 (1.06, 1.25)
Duration 10+ years 692 /725 14.3/12.6 - 1.26 (1.16, 1.37) - 1.38 (1.27, 1.50)
05 1 2 05 1 2 3

Relative risk (95% ClI)

Relative risk (95% Cl)



Figure S7: Relative risks in prospective studies for first use of MHT at age 50-54
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Fully adjusted relative risks for current versus never-users of MHT

o enoet Mean OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
(oest-only/ duration
oest-prog) of MHT use Relative risk (95% Cl) Relative risk (95% ClI)
Current users
Duration <1 year 23/60 <1/<1 ———> 1.27(0.78, 2.08) T 1.31(0.96, 1.79)
Duration 1-4 years 407 /1028 29/29 - 1.28 (1.14, 1.43) L 3 1.67 (1.55, 1.80)
Duration 5-9 years 674 /11685 6.9/6.8 1.21(1.11,1.32) = 1.92 (1.81, 2.04)
Duration 10-14 years 587 /1042 11.7/11.6 - 1.48(1.35, 1.63) - 2.40(2.22, 2.59)
Duration 15+ years 297 /304 19.4/17.8 —a— 1.54 (1.34, 1.76) — 2.54 (2.20, 2.93)
Past users
Duration <1 year 1751286 <1/<1 - 1.14 (0.96, 1.36) --— 1.06 (0.93, 1.21)
Duration 1-4 years 491 /886 23/24 - 1.08 (0.97, 1.19) - 1.17 (1.08, 1.26)
Duration 5-9 years 447 ] 1064 6.6/6.7 - 1.13(1.01,1.25) L 3 1.36 (1.27, 1.46)
Duration 10+ years 490 / 726 13.4/123 - 1.18 (1.06, 1.31) - 1.40(1.28, 1.52)
05 1 2 05 1 2 3

Relative risk (95% Cl)

Relative risk (95% Cl)
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Figure S8: Relative risks in prospective studies for first use of MHT at age 55-59

Fully adjusted relative risks for current versus never-users of MHT

et Mean OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
(oest-only/ duration
oest-prog) of MHT use Relative risk (95% CI) Relative risk (95% CI)
Current users
Duration <1 year 13/35 <1/ <1 et 0.76 (0.41, 1.38) 1.50 (1.02, 2.21)
Duration 1-4 years 180/ 371 281729 —— 1.28 (1.08, 1.52) —-— 1.59 (1.41, 1.80)
Duration 5-9 years 215/523 6.9/6.7 . 1.13 (0.97, 1.31) —-— 1.94 (1.75, 2.16)
Duration 10-14 years 157 /218 11.5/11.4 —s—  1.50(1.25,1.79) —— 1.99 (1.69, 2.34)
Duration 15+ years 67 /48 18.5/17.6 ———> 1.66(1.25,2.21) 1.90 (1.35, 2.68)
Past users
Duration <1 year 82/105 <1/<1 —— 1.08 (0.84, 1.39) —— 1.01 (0.82, 1.26)
Duration 1-4 years 160 / 242 23/24 o 1.07 (0.90, 1.27) o 0.95 (0.82, 1.09)
Duration 5-9 years 119/ 271 6.7/6.6 fa 1.09 (0.89, 1.33) —-— 1.41 (1.23, 1.62)
Duration 10+ years 90/ 164 12.8/12.6 —— 1.02 (0.81, 1.29) —— 1.67 (1.39, 2.01)
0.5 1 2 05 1 2 3

Relative risk (95% Cl)

Relative risk (95% Cl)



Figure S9: Relative risks in prospective studies for first use of MHT at age 60-69
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Fully adjusted relative risks for current versus never-users of MHT

Number
of cases
(oest-only/
oest-prog)

Mean
duration

of MHT use

OESTROGEN-ONLY

Relative risk (95% ClI)

OESTROGEN-PROGESTAGEN

Relative risk (95% CI)

Current users
Duration <1 year
Duration 1-4 years
Duration 5-9 years
Duration 10-14 years
Duration 15+ years

Past users
Duration <1 year
Duration 1-4 years
Duration 5-9 years
Duration 10+ years

16/15
146/ 164
95/156
40/ 47
11/6

43/51
85/136

41/68

14/18

<1/<1
26/28
6.7/6.5
11.5/11.7
17.1/17.2

<1/<1
19/23
6.6/6.7
126/12.8

ram—

|

0.5

—a

1

|

2

0.86 (0.50, 1.49)
1.02 (0.85, 1.23)
0.98 (0.79, 1.23)
1.48 (1.03, 2.11)
1.67 (0.84, 3.34)

0.85 (0.61, 1.18)
0.86 (0.68, 1.08)
0.93 (0.66, 1.31)
0.57 (0.33, 1.01)

Relative risk (95% CI)

—f—

0.5

1 2
Relative risk (95% ClI)

3

1.09 (0.62, 1.92)
1.22 (1.02, 1.45)
1.70 (1.41, 2.05)
1.94 (1.37, 2.73)
0.99 (0.40, 2.45)

0.87 (0.64, 1.17)
1.17 (0.97, 1.42)
1.11 (0.85, 1.46)
1.09 (0.65, 1.81)
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Figure S10: Relative risks in prospective studies by age at first use of MHT

Fully adjusted relative risks for current versus never-users of MHT

Mean
SumBer guration OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
of cases of MHT use
(oest-only/ (oest-only/
oest-prog) oest-prog) Relative risk (95% Cl) Relative risk (95% Cl)
Current users: <5 years of use
30-39 years 9/6 - insufficient data insufficient data
40-44 years 53/38 25/28 ——= 0.96 (0.68, 1.35) 1.44 (0.96, 2.14)
45-49 years 168 /270 27129 - 1.03 (0.85, 1.24) —-— 1.43 (1.24, 1.67)
50-54 years 430/ 1088 28/28 - 1.28 (1.14, 1.43) - 1.67 (1.55, 1.80)
55-59 years 193 /406 26/26 —-— 1.24 (1.05, 1.45) —— 1.62 (1.44, 1.82)
60+ years 190/ 196 23/26 . 1.03 (0.88, 1.21) —— 1.22 (1.04, 1.43)
Current users: 5-14 years of use
30-39 years 125/ 40 11.5/10.4 1 1.07 (0.88, 1.31) 1.84 (1.27, 2.66)
40-44 years 437 /359 10.8/10.6 - 1.33(1.19, 1.48) —— 2.22 (1.96, 2.52)
45-49 years 1279/ 2017 9.6/9.1 = 1.39 (1.30, 1.48) L 2.14 (2.03, 2.26)
50-54 years 1261 /2727 9.1/86 | 1.33 (1.25, 1.42) = 2.10(2.01,2.21)
55-59 years 372/ 741 8.8/8.1 - 1.26 (1.12, 1.41) - 1.97 (1.81, 2.15)
60+ years 143 /213 81117 - 1.06 (0.89, 1.28) —— 1.73 (1.48, 2.03)
Current users: 15+ years of use
30-39 years 250/ 80 24.8/23.1 —— 1.71 (1.49, 1.97) —_—— 2.50 (1.93, 3.23)
40-44 years 576 /283 22.6/20.1 - 1.71 (1.55, 1.87) —— 2.63 (2.28, 3.03)
45-49 years 553 /388 20.6/18.3 - 1.64 (1.49, 1.81) —s—  284(2.51,322)
50-54 years 297 / 304 19.4/17.8 —-— 1.51 (1.32,1.73) — 2.51(2.18, 2.89)
55-59 years 67 /48 18.5/17.6 L 1.62 (1.22, 2.15) 1.87 (1.33, 2.63)
60+ years 11/6 - insufficient data insufficient data
e . 1 1 1
05 1 2 05 1 2 3

Relative risk (95% Cl)

Relative risk (95% Cl)
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Figure S11: Relative risks in prospective studies for women who first used MHT at age 45-54
Fully adjusted relative risks for current versus never-users of MHT

OESTROGEN-ONLY OESTROGEN-PROGESTAGEN

Number
of cases Mean
(oest-only/ duration
oest-prog) of MHT use Relative risk (95% Cl) Relative risk (95% Cl)
Current users
Duration <1 year 36/70 <1 /<1 +———> 1.41(0.95 2.11 T 1.22(0.92, 1.62
Duration 1-4 years 562 /1288 29/29 - 1.23(1.11,1.35 - 1.66 (1.55, 1.78
Duration 5-9 years 127112808 7.0/7.0 L 1.29 (1.21, 1.37 ] 1.96 (1.87,2.05
Duration 10-14 years 1269/1936  11.7/11.6 = 1.44 (1.35, 1.53 : 3 2.31(2.18,2.44
Duration 15+ years 850 /692 20.2/18.0 - 1.61(1.49,1.74 —&— 268(2.44,295
Past users
Duration <3 years 77211171 1.0/1.0 - 1.06 (0.98, 1.15 [ | 1.10(1.03, 1.17
Duration 3-7 years 928 /1756 49/50 - 1.10(1.02, 1.18 = 1.18(1.12,1.24
Duration 8-12 years 889/ 1585 99/97 L 1.11 (1.03, 1.20 ] 1.36 (1.29, 1.44
Duration 13+ years 602 /491 17.1/16.0 - 1.36 (1.24, 1.49 —-— 1.43(1.29, 1.59
Past users, by time since last use
<5 years since last use
Duration <3 years 137 /274 1.0/1.2 —— 1.03 (0.85, 1.25 -e— 1.15(1.00, 1.32
Duration 3-7 years 273 /608 50/5.0 e— 1.14 (1.00, 1.31 B 1.31(1.19,1.43
Duration 8-12 years 343 /574 9.9/98 re— 1.11(0.99, 1.26 - 1.35(1.22, 1.48
Duration 13+ years 303/244 17.8/16.2 —a— 1.35(1.18, 1.54 —e— 1.48 (1.28,1.71
5-9 years since last use
Duration <3 years 200/392 1.0/09 = 1.13(0.96, 1.32 e 1.09(0.97, 1.21
Duration 3-7 years 301/649 5.0/5.1 15 1.09 (0.96, 1.24 -5 1.13(1.03, 1.23
Duration 8-12 years 335/675 9.9/9.7 re— 1.10(0.98, 1.25 = 1.39 (1.27,1.51
Duration 13+ years 210/180 16.6/16.1 —e— 1.30 (1.11, 1.52 —e— 1.38 (1.17, 1.63
10-14 years since last use
Duration <3 years 165/312 1.0/1.0 -+ 1.04 (0.88, 1.24 - 1.03(0.91,1.17
Duration 3-7 years 193 /381 49/48 —a— 1.20 (1.02, 1.40 = 1.16 (1.04, 1.30
Duration 8-12 years 147 | 287 97/96 T 1.17 (0.98, 1.41 —e— 1.39(1.22, 1.59
Duration 13+ years 69 /55 156.9/15.0 ——> 1.52(1.16, 2.01 —_— 1.42(1.04,1.92
15+ years since last use
Duration <3 years 270/193 09/09 - 1.05(0.92, 1.20 —a— 1.16 (0.99, 1.37
Duration 3-7 years 1617118 46/48 —e— 0.95(0.80, 1.13 o 1.01(0.82, 1.23
Duration 8-12 years 64 /49 95/96  — 1.01(0.77, 1.34 - 1.10(0.80, 1.51
Duration 13+ years 20/12 16.1/16.1 -—> 1.43(0.87,2.38 1.45(0.75, 2.81
05 1 2 05 1 2 3

Relative risk (95% Cl)

Relative risk (95% CI)
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Figure S12: Relative risks in prospective studies by the time between menopause and

first MHT use

Fully adjusted relative risks for current versus never-users of MHT

Number dmzzgn
of cases  of MHTuse OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
(oest-only/ (oest-only/
oest-prog) oest-prog) Relative risk (95% CI) Relative risk (95% Cl)
Current users: <5 years of use
<5 years after menopause 474 /1090 26/26 - 1.25(1.12, 1.41) - 1.67 (1.54, 1.80)
5+ years after menopause 182 /352 23126 -+ 1.03 (0.87, 1.22) - 1.37 (1.22, 1.55)
Current users: 5-14 years of use
<5 years after menopause 1559 /2733 95/838 = 1.37 (1.29, 1.45) = 2.12(2.02,2.23)
5+ years after menopause 278 /580 9.0/84 - 1.21(1.06, 1.38) - 1.77 (1.60, 1.95)
Current users: 15+ years of use
<5 years after menopause 903 / 544 22.1/19.5 - 1.63 (1.51,1.77) —-— 2.42(2.18, 2.69)
5+ years after menopause 81/ 51 20.5/17.9 —_— 1.76 (1.37, 2.27) 1.95 (1.41, 2.68)

05 1 2 3
Relative risk (95% CI)

0.5 1 2 3 4
Relative risk (95% CI)
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Figure S13: Sensitivity analyses in prospective studies: effect of restricting all women
to those with <5 years between last report and index date

Fully adjusted relative risks for MHT users versus never-users

Mean OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
Number duration
of cases of MHT use
(oest-only/  (oest-only/
oest-prog) oest-prog) Relative risk (95% Cl) Relative risk (95% Cl)
Current users
Duration <1 year 109/189 <1/<1 T 1.08 (0.86, 1.35) —— 1.21 (1.01, 1.43)
Duration 1-4 years 1150/ 2230 27128 = 1.17 (1.10, 1.26) | ] 1.60 (1.52, 1.69)
Duration 5-9 years 2391 /4968 7.0/6.9 —| 1.23 (1.17,1.28) [—| 1.97 (1.90, 2.04)
Duration 10-14 years 2478/ 3350 11.8/11.6 —] 1.44 (1.37, 1.50) n 2.26 (2.16, 2.36)
Duration 15+ years 2183/1424 21.3/1838 [ 1.58 (1.51, 1.67) - 2.51(2.35, 2.68)
Past users
Duration <1 year 519/751 <1/<1 1.05 (0.95, 1.16) - 1.00 (0.92, 1.09)
Duration 1-4 years 1185/ 1745 23/24 F 1.05 (0.98, 1.12) = 1.12 (1.06, 1.18)
Duration 5-9 years 1695/3116 6.7/6.6 = 1.09 (1.03, 1.16) ‘ 1.21 (1.16, 1.26)
Duration 10+ years 2035/2068 15.2/12.8 = 1.23(1.17,1.29) 1.29 (1.22, 1.35)
Past users, by time since last use
<5 years since last use
Duration <1 year 157 /250 <1/<1 T 1.13 (0.93, 1.36) - 0.98 (0.85, 1.14)
Duration 1-4 years 392 /752 25/25 e 1.03 (0.92, 1.15) R=a 1.18 (1.09, 1.29)
Duration 5-9 years 690 /1370 6.9/6.7 = 1.06 (0.97, 1.16) 8 1.21 (1.14, 1.29)
Duration 10+ years 1041/1122 16.0/13.1 =2 1.21 (1.13, 1.30) R=2 1.34 (1.25, 1.44)
5-9 years since last use
Duration <1 year 125/288 <1/<1 —— 0.99 (0.80, 1.21) = 0.97 (0.85, 1.12)
Duration 1-4 years 330/629 23/24 e 1.08 (0.95, 1.22) ca 1.08 (0.99, 1.19)
Duration 5-9 years 565 / 1207 6.7/6.6 = 1.06 (0.96, 1.17) = 1.22 (1.14,1.31)
Duration 10+ years 668 /720 144/124 = 1.21 (1.11,1.32) = 1.22 (1.12, 1.33)
10+ years since last use
Duration <1 year 2371213 <1/<1 - 1.04 (0.90, 1.20) —te— 1.06 (0.90, 1.24)
Duration 1-4 years 463 / 366 22/23 . 1.04 (0.94, 1.15) = 1.08 (0.96, 1.22)
Duration 5-9 years 440/539 6.6/6.4 = 1.18 (1.06, 1.32) - 1.16 (1.04, 1.29)
Duration 10+ years 326 /226 14.2/123 —e— 1.34 (1.18, 1.52) —e— 1.25(1.08, 1.46)
_ L A J
05 1 2 05 1 2 3
Relative risk (95% Cl) Relative risk (95% Cl)
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Figure S14: Sensitivity analyses in prospective studies: effect of various assumptions
about continuation of MHT use in the period between last report and index date

Fully adjusted relative risks for current versus never-users of MHT

OESTROGEN-ONLY

OESTROGEN-PROGESTAGEN

Number Mean duration
of cases of MHT use
(oest-only/ (oest-only/

oest-prog) oest-prog) Relative risk (95% Cl) Relative risk (95% CI)

Current users: duration as last recorded
<1 year 187 /338 <1/<1 —-— 1.16 (0.98, 1.37) —— 1.27 (1.12, 1.44)
1-4 years 1354 / 2766 34/36 = 1.18 (1.11, 1.25) —] 1.63 (1.56, 1.71)
5-9 years 2374/ 4776 76/75 | —| 1.24 (1.18, 1.30) . 2.04 (1.97,2.12)
10-14 years 2353 /3025 12.1/12.0 —]| 1.43 (1.36, 1.50) B 2.27 (2.17,2.37)
15+ years 2043/1256  21.7/19.3 ] 1.61(1.53, 1.69) - 257 (2.39, 2.76)

Current users: additional use estimated

using typical MHT continuation rates

<1 year 109/ 189 <1/<1 —t— 1.08 (0.86, 1.35) —-— 1.20 (1.01, 1.43)
1-4 years 1150/ 2230 27/28 1.17 (1.09, 1.25) —] 1.60 (1.52, 1.68)
5-9 years 2391/ 4968 7.0/6.9 ] 1.22 (1.17, 1.28) = 1.97 (1.90, 2.04)
10-14 years 2478 / 3350 11.8/11.6 ]| 1.43 (1.37, 1.50) = 2.26 (2.16, 2.35)
15+ years 2183/ 1424 21.3/188 [—] 1.58 (1.51, 1.66) - 2.51(2.35, 2.68)

Current users: additional use estimated

assuming continued use up to index date
<1 year 81/135 <1/<1 —1— 1.13 (0.86, 1.47) —— 1.19 (0.97, 1.47)
1-4 years 944 /1755 24/24 = 1.18 (1.09, 1.27) | | 1.59 (1.50, 1.68)
5-9 years 2346 / 4960 6.5/6.4 B 1.22 (1.17, 1.28) = 1.94 (1.87, 2.01)
10-14 years 2478 / 3581 11.2/11.0 —] 1.39 (1.33, 1.46) = 2.17 (2.08, 2.26)
15+ years 2462 /1730 205/17.9 —| 1.57 (1.50, 1.64) - 2.44 (2.30, 2.59)
0.5 1 15 2 0.5 1 15 2 25 3

Relative risk (95% CI)

Relative risk (95% CI)
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Figure S15: Relative risks in prospective studies by specific types of oestrogenic and
progestagenic constituents, including rare types

Fully adjusted relative risks for current versus never-users of MHT.

<5 years MHT use 5-14 years MHT use 15+ years MHT use
Number Number Number
of cases Relative risk (95% CI) of cases Relative risk (95% CI) of cases Relative risk (95% CI)
Oestrogen-only preparations 1259 1.18 (1.10, 1.26) 4869 1.33 (1.28,1.37) 2183 -] 1.58 (1.51, 1.67)
By oestrogenic constituent: , \ .
Equine oestrogen 481 1.22(1.09, 1.35) 1910 1.32(1.25, 1.39) 1179 = 1.68 (1.57, 1.80)
Estradiol 346 1.20 (1.05, 1.36) 1580 1.38 (1.30, 1.46) 435 - 1.78 (1.58, 1.99)
Estropipate 9 1.45 (0.67, 3.15) 50 1.08 (0.79, 1.51) 28 1.53(1.01,2.33)
Oestriol 15 1.21(0.68,2.14) 44 1.24(0.89, 1.73) 9 1.41(0.67,2.93)
Other specified type 15 0.98 (0.46, 2.09) 21— 0.98 (0.58, 1.66) 5 0.77 (0.27,2.21)
0 0
Oestrogen-progestagen preparations 2419 - 1.58 (1.51, 1.67) 8318 - 2.08 (2.02, 2.15) 1424 - 2.51(2.34, 2.68)
By progestagenic constituent: , , ,
(Levo)norgestrel 343 -F— 1.70(1.49,1.94) 1735 ! 2.12(1.99, 2.25) 219 —}*— 2.69(2.27,3.18)
Norethisterone acetate 650 = 1.61(1.46,1.77) 2642 = 2.20(2.09,2.32) 420 \— 297(260,3.39)
Medroxyprogesterone acetate 714 = 1.64 (1.50, 1.79) 2012 * 2.07 (1.96, 2.19) 411 *IrF 2.71(2.39, 3.07)
Dydrogesterone 85 = 1.21(0.90, 1.61) 162 - | 141 (1.17,1.71) 26 —i—) 2.23(1.32,3.76)
Micronised (natural) progesterone 11 0.91(0.47,1.78) 38 e 2.05(1.38, 3.06) 1 |
Promegestone 12 1.68 (0.85, 3.31) 19 — T 2.06(1.19, 3.56) 0 {
Nomegestrol acetate 8 1.60 (0.70, 3.64) 14 1.38 (0.75, 2.53) 0 i
Other specified type 12 6 1.70 (0.86, 3.38) 19 1.78 (1.05, 3.05) 0 i}
Progestagen-only preparations 98 —— 1.37 (1.08, 1.74) 107 —-— 1.39 (1.11, 1.75) 30 —  2.10(1.35, 3.27)
By progestagenic constituent: , , ‘
Medroxyprogesterone acetate 28 ——— 1.68 (1.08, 2.66) 18— 1.16 (0.68, 1.98) 7 ——> 3.42(1.26,9.30)
Norethisterone acetate 13 B 1.58 (0.77,3.24) 24 — 1.55(0.88, 2.74) 6 ——+—> 3.33(0.81,13.8)
Dydrogesterone 3 ——i—) 2.30 (0.49, 10.9) 11 H 3.31(1.39, 7.84) 0 3
Other specified type 8 g—% 2.83(1.04,7.68) 5 —ﬂﬁ 1.47 (0.47, 4.56) 1 i
N N -l . .
1 2 3 1 2 3 1 2 3

Relative risk (95% CI) Relative risk (95% CI) Relative risk (95% CI)
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Figure S16: Relative risks in prospective studies for ER-positive breast cancer

Fully adjusted relative risks for MHT users versus never-users

Number o OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
of cases of MHT use
(oest-only/  (oest-only/
oest-prog)  oest-prog) Relative risk (95% CI) Relative risk (95% Cl)
Current users
Duration <5 years 582 /1228 24725 - 1.27 (1.16, 1.39) . 5 1.84 (1.72,1.96)
Duration 5-9 years 1227 /2688 7.0/69 L 1.35(1.27, 1.44) L | 2.30(2.19,2.41)
Duration 10+ years 2285/ 2631 16.9/13.9 | 1.61(1.54, 1.69) M 270(2.58,2.84)
Past users
Duration <5 year 1084 /1749 1.6/17 ] 1.08 (1.01, 1.16) ]| 1.18 (1.12,1.24)
Duration 5+ years 2601/3742 11.5/91 —| 1.21(1.15, 1.26) = 1.32 (1.27,1.37)
Past users, by time since last use
<5 years since last use
Duration <5 years 291/536 18719 = 1.09 (0.96, 1.25) = 1.18 (1.07, 1.30)
Duration 5+ years 1011/ 1487 12.8/9.7 = 1.12 (1.04, 1.20) = 1.29 (1.21,1.37)
5-9 years since last use
Duration <5 years 267 /598 17117 -8 1.05(0.92, 1.21) =8 1.10 (1.01, 1.21)
Duration 5+ years 906 / 1414 11.3/91 = 1.22(1.13,1.31) = 1.32 (1.25,1.41)
10+ years since last use
Duration <5 years 526/615 14/15 I=n 1.09 (0.99, 1.20) = 1.25(1.14,1.37)
Duration 5+ years 684 /841 10.0/8.2 B 1.32 (1.21, 1.44) = 1.36 (1.26, 1.48)
| S — L 1
05 1 2 0.5 1 2

Relative risk (95% Cl)

Relative risk (95% CI)



Figure S17: Relative risks in prospective studies for ER-negative breast cancer
Fully adjusted relative risks for users versus never-users of MHT
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Number  ducan  OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
of cases of MHT use
(oest-only/  (oest-only/
oest-prog) oest-prog) Relative risk (95% CI) Relative risk (95% CI)
Current users
Duration <5 years 130/ 249 25/25 —— 1.03(0.85, 1.24) —a— 1.28 (1.12,1.47)
Duration 5-9 years 266 / 455 6.9/7.0 1 1.07 (0.94, 1.22) - 1.45(1.31,1.61)
Duration 10+ years 443/ 353 16.0/13.7 - 1.43 (1.29, 1.58) —— 1.43 (1.27,1.60)
Past users
Duration <5 year 257 /458 16/1.6 1o 1.09 (0.96, 1.25) HE- 1.10 (0.99, 1.21)
Duration 5+ years 677 /940 10.9/8.7 k3 1.34 (1.23, 1.45) = 1.25(1.17,1.35)
Past users, by time since last use
<5 years since last use
Duration <5 years 100/ 158 19/19 — 1.34 (1.08, 1.66) T+ 1.12(0.94, 1.33)
Duration 5+ years 322 /396 11.8/9.2 —=— 1.45(1.29, 1.64) - 1.21(1.09, 1.36)
5-9 years since last use
Duration <5 years 60 /165 1.7/14 —=— 0.93(0.72,1.22) - 1.03 (0.87,1.22)
Duration 5+ years 218 /355 105/8.3 —8— 1.27 (1.10, 1.46) —— 1.28 (1.14,1.44)
10+ years since last use
Duration <5 years 97/135 12/14 —— 1.01(0.82, 1.25) T 1.15(0.96, 1.38)
Duration 5+ years 137 /189 92/86 —a— 1.22 (1.02, 1.46) —a— 1.29 (1.10,1.51)
| S S L 1
0.5 1 2 0.5 1 2

Relative risk (95% CI)

Relative risk (95% CI)
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Figure S18: Relevance of body mass index to ER+ and ER- breast cancer incidence at
ages 55-64 years in never-users, and in current users during years 5-14 of MHT use

Adjusted relative risks from prosgective studies for ER+ and for ER- breast cancer, taking
never-users with BMI 25-29 kg/m* as the reference group, were multiplied by estimates of the
incidence of ER+ and of ER- breast cancer in never-users aged 55-64 of average weight in
Western countries (2.4% and 0.6% respectively; figure 6). Note that figure 6 includes the
findings for all breast cancer, including cancers of unknown ER status.

Results for never-users are shown as solid lines; for oestrogen-only MHT as dotted lines; and
for oestrogen-progestagen MHT as dashed lines.

Results for ER+ disease are shown in black and for ER- disease in grey.
BMI groups: <25 (lean), 25-30 (overweight), 230 (obese) kg/m?, plotted against group means.

7%
5% — -~ ER+, oestrogen-progestagen
10-year breast
cancer incidence,
at ages 55-64
+ ___________ + __________________ } ER+, oestrogen only
3%
ER+, never used MHT
1% -
ER-
I [ |
20 25 30 35

Body mass index (kglmz)
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Figure S19: Relative risks in prospective studies for various subgroups of women

Fully adjusted relative risks for current versus never-users of MHT. Results in each row are
calculated independently of those in any other row.

OESTROGEN- OESTROGEN-
ONLY PROGESTAGEN
Number of cases Relative risk (95% Cl) Relative risk (95% CI)
(never; oest-only/ for 5-14 years MHT use for 5-14 years MHT use
oest-prog) versus never-use versus never-use
Age at diagnosis
<55 years 1682 /232 /268 - 0.95 (0.80, 1.12) —— 1 1.71(1.45,2.03)
55-64 years 21946/ 3172/ 6143 = 1.31(1.25,1.37) s 204(1.97,211)
65+ years 29444 / 1465 / 1907 - 1.35 (1.27, 1.44) - 2.19(2.06,2.32)
BMI ! |
<25 kg/m? 17840 / 2242 | 4483 - 1.49 (1.41, 1.57) . 232(2.22,2.41)
25-29 kg/m?2 17941/ 1632 / 2498 = 1.25 (1.18, 1.33) - 1.92(1.82,2.02)
30+ kg/m2 13206 / 823 / 974 +i 1.14 (1.05, 1.25) - i 1.71 (1.57, 1.86)
Family history E E
no 24685 / 3052 / 4956 L 1.31 (1.25, 1.37) 4  202(1.95,2.10)
yes 6285 /672 /929 + 1.35 (1.21, 1.50) -+ 211(1.91,2.32)
Ethnic group E i
white 51152/ 4649 / 8026 = 1.32 (1.28, 1.37) ®  208(2.02 2.15)
other 1873 /211/280 e 1.39 (1.16, 1.66) —— 2.13(1.81, 2.50)
Education E E
<13 years 21191/ 1725/ 3059 ] 1.28 (1.21, 1.35) +  205(1.96,2.15)
13+ years 12888 / 2188 / 3220 = 1.35(1.28, 1.43) +  203(1.93,2.13)
| 1
Height i |
<165 cm 30882 / 2652 / 4645 - 1.32 (1.26, 1.39) = 210(2.02,2.19)
165+ cm 19353 /2110 /3433 - 1.34 (1.27,1.42) = 203(1.94,2.13)
Age at menarche E E
<13 years 13783/ 1752 / 2520 - 1.27 (1.20, 1.35) - 203(1.93,2.14)
13+ years 19280 /2112 / 3743 . 1.35 (1.28, 1.43) *  207(1.98,2.16)
Parity | i
nulliparous 17637 / 1138 / 2296 = 1.42 (1.31, 1.54) r— 2.23(2.09,2.38)
parous 34014 /3236 / 5575 s 1.28 (1.23, 1.34) 4 204(1.96,2.11)
Age at first birth : i
<25 years 16145 /2124 / 2848 L] 1.31 (1.24, 1.38) <  202(1.93,2.12)
25+ years 13597 / 1298 / 2470 + 1.32 (1.23, 1.41) 4+ 2.03(1.92,2.15)
Oral contraceptive use i i
never used 19397 / 1671/ 2343 % 1.28 (1.21, 1.36) +  2.11(2.00,2.22)
ever used 14804 / 2265 / 4035 * 1.34 (1.28, 1.42) =  201(1.93,2.10)
] 1
Alcohol : !
<10 g/week 24231/2190/ 3137 L] 1.30 (1.24, 1.37) + 204 (1.94,2.14)
10+ g/week 22687 / 2332 / 4631 @ 1.30 (1.23, 1.37) +  211(2.02,2.20)
Smoking E E
never 28590 / 2428 / 3908 = 1.32 (1.26, 1.39) =+  208(1.99,2.18)
ever 22314/ 2310/ 4181 = 1.32 (1.25, 1.39) *  204(1.96,2.13)
$ 1.33 (1.28, 1.37) d  2.08(2.02,2.15)
c—T— o —|—
1 2 1 2

Relative risk (95% ClI) Relative risk (95% Cl)
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Figure S20: Relative risks in RETROSPECTIVE studies, ever versus never use of MHT
Fully adjusted relative risks for ever users versus never-users of MHT

Mean — OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
Number duration
of cases of MHT use
(oest-only/  (oest-only/
oest-prog)  oest-prog) Relative risk (95% CI) Relative risk (95% CI)
Current users
Duration <1 year 187 /152 <1/<1 — 0.84 (0.69, 1.02) — 0.81 (0.65, 1.01)
Duration 1-4 years 845/1103 25/26 - 0.93 (0.85, 1.02) .- 1.11(1.02, 1.21)
Duration 5-9 years 1088 /1308 6.9/6.9 - 1.15(1.06, 1.26) —— 1.68 (1.55, 1.83)
Duration 10-14 years 937 /925 11.9/11.7 EE 1.20 (1.09, 1.31) — 2.06 (1.86, 2.28)
Duration 15+ years 1488 /671 22.0/19.6 - 1.18 (1.10, 1.27) —— 2.07 (1.84,2.33)
Past users
Duration <1 year 7537230 <1/<1 - 0.99 (0.89, 1.09) —— 0.94 (0.79, 1.12)
Duration 1-4 years 931/290 20/22 - 1.04 (0.95, 1.14) —p— 1.02 (0.87, 1.19)
Duration 5-9 years 438 /200 6.4/6.7 T-— 1.09 (0.96, 1.25) —_—— 1.26 (1.04, 1.52)
Duration 10+ years 551 /154 15.4/14.0 —a— 1.36 (1.21, 1.54) —_— 1.32 (1.06, 1.63)
Past users
<5 years since last use
Duration <1 year 169/ 114 <1/<1 — 0.99 (0.80, 1.21) —— 0.96 (0.74, 1.23)
Duration 1-4 years 257 / 162 21/22 — 1.23 (1.03, 1.47) —f— 1.07 (0.86, 1.32)
Duration 5+ years 458 /1 253 12.8/10.4 —e— 1.43 (1.25, 1.63) —_— 1.31(1.11, 1.55)
5-9 years since last use
Duration <1 year 152769 <1/<1 — 0.96 (0.77, 1.20) s 0.98 (0.71, 1.36)
Duration 1-4 years 1857170 20/24 —— 1.01 (0.83, 1.23) — 0.87 (0.64, 1.17)
Duration 5+ years 216173 11.9/8.6 i 1.01 (0.84, 1.22)  EE— 1.32 (0.97, 1.80)
10+ years since last use
Duration <1 year 432147 <1/<1 —— 1.00(0.88,1.14) ———— 0.86 (0.59, 1.26)
Duration 1-4 years 489/58 20/19 —— 0.98 (0.86, 1.10) — 1.15(0.81, 1.65)
Duration 5+ years 315/28 92/86 e 1.16 (0.99, 1.35) — 1.02 (0.62, 1.67)
0.5 1 1.5 2 0.5 1 1.5 2 25

Relative risk (95% CI)

Relative risk (95% Cl)
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Figure S21: Relative risks in RETROSPECTIVE studies, by age at first use of MHT
Fully adjusted relative risks for current versus never-users of MHT

Mean
Number duration OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
of cases of MHT use
(oest-only/ (oest-only/
oest-prog) oest-prog) Relative risk (95% CI) Relative risk (95% Cl)
Current users: <5 years of use
30-39 years 33/5 - insufficient data insufficient data
40-44 years 61/30 24/26 — 0.90 (0.63, 1.29) — 1.10 (0.66, 1.82)
45-49 years 216/ 247 2424 e 1.28 (1.05, 1.55) —— 1.48 (1.21, 1.80)
50-54 years 346 / 561 22/23 o 1.06 (0.91, 1.23) - 1.16 (1.03, 1.32)
55-59 years 184 / 269 18/2.2 ] 0.81 (0.66, 0.98) -t 0.89 (0.75, 1.05)
60+ years 170/ 136 15/1.7 . 0.56 (0.46, 0.68) . 0.71 (0.57, 0.89)
Current users: 5-14 years of use
30-39 years 120/ 18 9.7/106 — 1.45(1.12,1.88) — 1.47 (0.79, 2.75)
40-44 years 257 /160 10.3/10.1 e 1.15 (0.97, 1.36) —_— 1.87 (1.48, 2.36)
45-49 years 657 / 669 95/9.3 - 1.24 (1.11,1.38) —-— 1.91 (1.70, 2.15)
50-54 years 617 / 966 8.8/8.6 - 1.16 (1.03, 1.30) - 1.99 (1.80, 2.20)
55-59 years 214 /315 8.6/8.4 —— 0.98 (0.81, 1.18) —— 1.43 (1.21, 1.69)
60+ years 94 /69 77173 — 0.96 (0.73, 1.28) 1.41 (0.98, 2.02)
Current users: 15+ years of use
30-39 years 363/79 25.3/24.0 la 1.13 (0.99, 1.30) 2.40 (1.74, 3.32)
40-44 years 414 /173 22.0/20.5 —-— 1.18 (1.03, 1.35) —_— 2.12(1.69, 2.64)
45-49 years 402 / 221 19.8/18.4 Lo 1.16 (1.01, 1.34) — 2.25(1.83,2.77)
50-54 years 177 1 156 18.6/17.3 +— 1.14 (0.92, 1.42) —_— 1.89 (1.47, 2.43)
55-59 years 23/13 18.5/16.6 e 0.85 (0.48, 1.50) — 1.15 (0.53, 2.49)
60+ years 3/3 - insufficient data insufficient data
[ T S — 1 1 i
05 1 2 05 1 2 3

Relative risk (95% CI)

Relative risk (95% Cl)



Figure S22: Relative risks in RETROSPECTIVE studies by the time between menopause

and first use of MHT
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Fully adjusted relative risks for current versus never-users of MHT

Number dmifirc‘m
of cases  of MHT use OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
(oest-only/  (oest-only/
oest-prog) oest-prog) Relative risk (95% CI) Relative risk (95% CI)
Current users: <5 years of use
<5 years after menopause 546 /839 22/23 o 1.09 (0.96, 1.23) - 1.29 (1.16, 1.44)
5+ years after menopause 202 /229 15/18 = 0.73(0.60,0.87) -= 0.75 (0.63, 0.90)
Current users: 5-14 years of use
<5 years after menopause 1083 /1279 9.1/8.7 - 1.20 (1.10, 1.32) - 1.84 (1.68, 2.02)
5+ years after menopause 164 /212 8.6/8.1 - 0.98 (0.79, 1.20) —— 1.45(1.18, 1.77)
Current users: 15+ years of use
<5 years after menopause 7231294 21.7/19.1 - 1.13 (1.01, 1.25) —— 1.76 (1.47, 2.10)
5+ years after menopause 25728 19.1/18.8 —— 0.76 (0.46, 1.24) —> 3.39(1.81,6.35)
015 1 é 3 0:5 1 2 é Ai

Relative risk (95% CI)

Relative risk (95% CI)



Figure S23: Relative risks in RETROSPECTIVE studies for different MHT preparations
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Fully adjusted relative risks for current versus never-users of MHT

Relative risk (95% CI)
during years 5-14 of MHT use

Number
of cases
All oestrogen-only preparations 2025
By constituent:
Equine oestrogen 898
Estradiol 180
By mode of administration:
Oral 1711
Transdermal 183
All oestrogen-progestagen preparations 2233
By constituent:
(Levo)norgestrel 49
Norethisterone acetate 397
Medroxyprogesterone acetate 688

By frequency of addition of progestagen:

Daily
Intermittent

Vaginal oestrogen
Progestagen-only
Tibolone

566
1178

135
12

1 L

05 1 2 3
Relative risk (95% ClI)

1.17 (1.09, 1.25)

1.08 (0.98, 1.20)
1.23 (1.01, 1.51)

1.17 (1.09, 1.26)
1.26 (1.04, 1.54)

1.82 (1.69, 1.95)

1.67 (1.14, 2.43)
2.59 (2.20, 3.03)
1.50 (1.33, 1.70)

2.31(2.02, 2.63)
1.71 (1.56, 1.88)

insufficient data
2.06 (1.55, 2.75)
insufficient data
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Figure S24: Relative risks in RETROSPECTIVE studies for various tumour characteristics

Fully adjusted relative risks for users versus never-users of MHT

OESTROGEN-ONLY OESTROGEN-PROGESTAGEN
Number of cases
(never/oestrogen-only/ Relative risk (95% Cl) Relative risk (95% Cl)
oestrogen-progestagen) during years 5-14 of MHT use during years 5-14 of MHT use
Oestrogen-receptor status
ER-Positive 5315/655/1123 - 1.16 (1.04, 1.29) -+ 2.03(1.85, 2.23)
ER-Negative 1693/191/228 —+— 1.00 (0.84, 1.19) —— 1.26 (1.08, 1.48)
Tumour histology
Lobular 1366 /213 /330 —— 1.72 (1.46, 2.03) —=— 2.79(2.41,3.23)
Ductal 10,518 /1215/ 1431 | 1.09 (1.00, 1.18) L 3 1.63 (1.51,1.77)
Tumour spread
Localised to the breast 6137 / 758 / 998 - 1.37 (1.24, 1.52) —-— 2.35(2.13, 2.59)
Spread beyond the breast 4880 /472 /541 - 1.05(0.94, 1.18) - 1.40 (1.25, 1.57)
1 2 3 1T 2 3

Relative risk (95% CI) Relative risk (95% CI)
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Figure S25: Relative risks in RETROSPECTIVE studies for various subgroups of women

Fully adjusted relative risks for current versus never-users of MHT. Results in each row are
calculated independently of those in any other row.

OESTROGEN- OESTROGEN-
ONLY PROGESTAGEN
Number of cases Relative risk (95% Cl) Relative risk (95% ClI)
(never; oest-only/ for 5-14 years MHT use for 5-14 years MHT use
oest-prog) versus never-use versus never-use
Age at diagnosis

<55 years 2647 / 341/ 203 e 1.14 (0.97, 1.35) — T 1.71 (1.36, 2.14)
55-64 years 8570/1312 /1669 * 1.18 (1.09, 1.29) g 1.88 (1.73, 2.05)
65+ years 8381 /372 /361 = 1.05 (0.91, 1.22) e 1.66 (1.41, 1.96)

] ]

BMI i i
<25 kg/m2 8565/ 1223/ 1463 - 1.28 (1.18, 1.40) T 1.89 (1.73, 2.06)
25-29 kg/m? 6104 / 535/ 557 o 1.09 (0.96, 1.24) -—— 1.93(1.67,2.23)
30+ kg/m?2 3888/243/192 —*-i 0.88 (0.73, 1.07) —i 1.43 (1.13, 1.80)

Family history i i
no 14226 /1481 /1722 + 1.20 (1.11, 1.30) = 1.88 (1.73, 2.04)
yes 2926 / 341/ 347 T 1.11 (0.91, 1.34) ——  1.75(1.41,2.17)

1 1

Ethnic group i i
white 15344 /1752 / 2085 * 1.17 (1.08, 1.25) - 1.89 (1.75, 2.03)
other 1943 /204 /127 Sl 1.10 (0.88,1.37) —T— | 1.14 (0.86, 1.52)

Education E i
<13 years 9181/709 /701 - 1.12 (1.00, 1.25) o 1.88 (1.66, 2.13)
13+ years 8453 /1221 /1390 - 1.15 (1.05, 1.26) e 1.72 (1.56, 1.88)

I I

Height | i
<165 cm 11574 /1062 / 1134 - 1.18 (1.08, 1.29) = 1.88 (1.70, 2.08)
165+ cm 7703 /953 /1087 i 1.14 (1.03, 1.26) = 1.80 (1.62, 2.00)

| ]

Age at menarche i i
<13 years 7392/ 859 / 805 = 1.09 (0.98, 1.21) — 1.59 (1.41, 1.80)
13+ years 11416 /1104 / 1347 - 1.20 (1.10, 1.31) —  2.01(1.83,2.20)

] ]

Parity | |
nulliparous 2974/ 303 / 330 - 1.28 (1.04, 1.57) — 1.73 (1.41, 2.12)
parous 16506 / 1717 / 1894 f 1.16 (1.08, 1.24) 1:-— 1.88 (1.74, 2.03)

] ]

Age at first birth I i
<25 years 9084 /1077 / 1096 + 1.16 (1.06, 1.27) - 1.85 (1.68, 2.05)
25+ years 7369 /638 /795 %I— 1.17 (1.04, 1.33) —i-— 1.88 (1.66, 2.13)

Oral contraceptive use i i
never used 14771/1010/ 871 + 1.16 (1.05, 1.27) —p= 1.85 (1.65, 2.07)
ever used 4535/971/1304 + 1.17 (1.06, 1.30) -+ 1.85 (1.68, 2.04)

1 1

Alcohol : :
<10 g/week 9254 / 861/ 814 -+ 1.18 (1.06, 1.31) —4= 1.80 (1.60, 2.02)
10+ g/week 8185/1025/ 1340 - 1.19 (1.08, 1.31) —— 1.82 (1.65, 2.00)

Smoking i i
never 9145/ 828 / 842 - .20 (1.08, 1.34) e 1.87 (1.67, 2.09)
ever 8943 /1036 / 1249 - 1.14 (1.04, 1.26) o 1.89 (1.71, 2.08)

| I
6 1.17 (1.09, 1.25) S 1.82 (1.69, 1.95)

el —— p—
1 2 1 2

Relative risk (95% ClI) Relative risk (95% CI)
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Menopausal hormone therapy and 20-year breast cancer mortality
(Research Letter, published online in the Lancet on 29 August 2019; doi.org/10.1016/ S0140-6736(19)31709-X)

The Collaborative Group on Hormonal Factors in Breast Cancer has brought together the worldwide evidence
on menopausal hormone therapy (MHT) and the incidence of invasive breast cancer.' All types of MHT
examined, except vaginal oestrogens, were associated with a significant excess incidence of breast cancer.
Both among current users and among past users, the risks increased steadily with duration of MHT use. Risks
were greater for oestrogen-progestagen than for oestrogen-only preparations, and some excess risk persisted
for more than a decade after cessation of use. The collaboration collected no information, however, on breast
cancer mortality. In this Research Letter we report the findings on MHT use at recruitment and 20-year breast
cancer mortality from a large population-based prospective study, complementing the collaborative findings for
incident breast cancer.

The Million Women Study (which also contributed information on incident breast cancer to the coIIaborationl)
recruited 1-3 million women from 66 National Health Service breast screening centres in the UK in 1998 (range
1996—2001).2 The present analyses are restricted to the 907 162 women who at recruitment were free from
breast cancer and already postmenopausal. Among them, about a third were current users of MHT of known
type, a sixth were past users (often of an unspecified type of MHT), and half were never-users. There was no
material difference between these current, past, and never users in the age-standardised proportions who,
about 3 years after recruitment, accepted their next mammographic breast screening invitation (90-9%, 90-5%,
and 90-2%, respectively). Later follow-up showed that those who were current users at recruitment would on
average continue MHT use for about a further 5 years, but that few of the past or never-users would use MHT
after recruitment.

All study participants were followed up to Jan 1, 2018, about 20 years after recruitment, by electronic linkage to
UK national death registers, which assign underlying causes and have negligible loss to follow-up. Cox
regression (censored at the time of emigration from the UK, or death from another cause) related MHT use at
recruitment to breast cancer mortality over the next 20 years, using adjustments similar to those in the
collaborative analyses.l During follow-up, 7086/907 162 (0.8%) died from breast cancer (figure). Where the ER
status of the tumour that caused death was known, three quarters had been ER positive.

Both for oestrogen-only and for oestrogen-progestagen preparations, women who had been current users at
recruitment had significant excess breast cancer mortality risks (p<0.0001). These were greater the longer the
duration of MHT use had been at recruitment. In each of the four categories of current user the eventual
duration of MHT use would, on average, have been about 5 years longer than at recruitment: but, at a resurvey
about 8 years after recruitment, there had been widespread cessation of use.? Women who at recruitment had
been past users with <5 years prior use of MHT (mean: about 1 year) did not have a significant excess mortality
from breast cancer (rate ratio 0.99, 95% CI 0-91-1.06). By contrast, past users with longer prior use of MHT
(mean: about 8 years) did have a significant excess mortality from breast cancer over the next 20 years (rate
ratio 1-24, 1-12-1-38, p=0-0005). These results for 20-year breast cancer mortality are consistent with the
collaborative findings for the effects of current and past MHT use on breast cancer incidence.!
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Figure S26: 20-year breast cancer mortality rate ratio in relation to MHT use
at the time of recruitment into the Million Women Study
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recruitment, by which time there had been widespread cessation. The mean (SD) years of MHT use reported at
resurvey by women in the above 7 categories of use at recruitment (which includes use before and use after
recruitment) had become, respectively, 0.1 years for never-users, 7.0 (3.7) and 13.5 (5.5) years for those who
had been using oestrogen-only MHT, 6.6 (3.4) and 11.8 (4.3) years for those who had been using oestrogen-
progestagen MHT, and 1.2 (2.1) and 7.8 (4.4) years in those who had been past users. MHT=menopausal

hormone therapy.
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