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Text S1: Data collating and checking

1. Datafiles

The central dataset received from the National Cancer Registration and Analysis Service (NCRAS)
contained one record for every woman registered with invasive breast cancer during the period 1
January 1993 to 31 December 2015. Women who had previously been registered with an invasive
cancer were excluded. The file contained a pseudonymised patient identifier, a pseudonymised
tumour identifier for each woman’s first (‘index’) breast cancer, and details of that cancer. A total of
eighteen other datasets were also received from NCRAS. Each record in these datasets either related
to an individual woman and contained the pseudonymised patient identifier and information about
that woman, including any previous non-invasive breast cancers and any subsequent invasive cancers,
or related to the index tumour and contained the pseudonymised tumour identifier and information
relating to that tumour. Many of the files included multiple records per woman or multiple records
per tumour.

To create a single datafile for use in analyses, it was necessary to identify the relevant records and
variables in each dataset and merge them together to create a new datafile with a single record per
woman. This datafile included:

A. Patient details: age of the woman when the index breast cancer was diagnosed, quintile of
multiple deprivation® (a measure of poverty) based on her address at diagnosis, region of
residence (based on the regions covered by the former regional cancer registries), and, if
relevant, month and year of any prior non-invasive breast cancers and of any subsequent
invasive cancers, month and year of embarkation or month and year of death, together with
cause of death.

B. Tumour details for the index breast cancer: year and month of registration, death certificate
only registration (yes/no), screen-detected? (yes/no), surgery (mastectomy/breast
conserving/none), International Classification of Diseases (ICD) 02 code, morphology,
behaviour, histology (categorised into cancer subtype), grade, pathological tumour size,
number of involved axillary nodes, oestrogen receptor (ER) status, laterality, indication of
metastatic disease at diagnosis (yes/no), indication of neoadjuvant therapy (yes/no). In all
analyses, the status screen-detected=yes was only allocated to women aged 50-64 years at
diagnosis plus, from 2005, women aged 65-70 years at diagnosis, in order to reflect the
coverage of the National Health Service screening program.

Before conducting any analyses, consistency and range checks were carried out. The checks described
below were also conducted. Where appropriate, inconsistencies were queried with NCRAS staff for
clarification.

2. Review of diagnostic information
For all the index cancers, and wherever there was an indication that the woman had been diagnosed
with a previous non-invasive breast cancer, all the available pathological and diagnostic information
for that tumour was reviewed by a team of three oncologists, while a pathologist reviewed all the
histology codes. Any inconsistencies were discussed with NCRAS staff and, if required, the information
recorded was corrected.

For any women recorded as having a second cancer, the date of the first subsequent primary cancer
(ignoring non-melanoma skin cancer, records of a diagnoses with no accompanying cancer site, and
non-invasive tumours) was ascertained. Women whose index cancer was followed by a second
primary cancer or a contralateral invasive breast cancer within 3 months were excluded from the
study.



3. Tumour characteristics
Information on tumour characteristics was reviewed. Undifferentiated/anaplastic cancers were
grouped with high grade cancers. Nodal status was categorised based on the number of involved
axillary nodes irrespective of the number excised. Tumour size and nodal status information were in
accordance with TNM staging, allowing TN stage to be defined from these categories if needed .Breast
cancer specimens with >10% positively staining cells, or an Allred score of 3-8, were considered to be
ER-positive. Those with borderline ER status were categorised as ER-negative.

4. Treatment information

Detailed systemic therapy information was rarely recorded. However, some information on the
treatments was available, although it was scattered across multiple datafiles. To make the best
possible use of this information, all treatments with an event date within a year of the registration
date of the index cancer were identified. Any indication that the woman had received palliative
therapy or care was noted. Drug names were also investigated. To do this, a standard drug name
dictionary was established and then drug names recorded in the data were matched against it using
approximate string matching (“fuzzy” matching). A team of three oncologists with expertise in breast
cancer adjudicated any matches with a medium or low score. Records containing drug names
associated with the treatment of metastatic disease were noted. The flagged information was then
reviewed in conjunction with its timing in relation to the date of cancer registration. Any woman
judged likely to have had metastatic cancer at diagnosis was flagged. Women likely to have received
neoadjuvant therapy were also flagged.

5. Underlying cause of death
Most causes of deaths were coded according to either the ninth or the tenth revision of ICD. Some
regional cancer registries had, however, used different coding systems for the early years of the study
and NCRAS provided tables to convert these to ICD10 codes. Deaths coded as ICD9 174 or ICD10 C50
were considered to be deaths from breast cancer.

If a single ICD code was supplied as the underlying cause then this was accepted. Where multiple ICD
codes were given as the underlying cause, or where no underlying cause was given but some ICD codes
were given in sections la-c of the death certificate then, if cancer was mentioned, it took priority.
Cancer codes that specified the site of the cancer took priority over cancers of unspecified site, e.g.
breast cancer over any secondary cancer and, if more than one primary cancer site was specified, the
first was taken. Finally, if 1a-c were all empty, information in part 2 was considered. Examining
patterns of cause of death by attained age and stage did not suggest any strong biases in assigning
death from breast cancer as underlying cause (see Figure S1).

6. Plausibility of tumour characteristics
Kaplan-Meier curves for breast cancer mortality were constructed for each variable to check the
plausibility of the coding. It was expected that the failure curves would be ordered by highest to
lowest value of the variable i.e. high grade tumours would have higher mortality than medium grade
etc. Ordering of the risk was re-examined after adjustment for age and year of diagnosis. These plots
confirmed the plausibility of the coding (data not shown).

References:
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Indices of Deprivation 2019: Research Report, London: Ministry of Housing, Communities & Local
Government
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past and future. NHS Cancer Screening Programmes. http://www.cancerscreening.nhs.uk
(Accessed 8th Apr 2022)



Figure S1: Crude all-cause (blue), breast cancer (red) and non-breast-cancer (green) mortality rates
in 512,447 women with early breast cancer by combinations of numbers of positive nodes and
tumour size, for categories of attained age



Women diagnosed with invasive breast cancer, as their first

invasive cancer, in England during 1% Jan 1993 to 31" Dec 2015

N=783,980 Exclusions

Age <18 or 90+ years at diagnosis
N=24,157

Death certificate registration only or
less than 3 months of follow-up
N=33,086

Other histology e.g. sarcoma, lymphoma or
non-invasive cancer e.g carcinoma in situ
N=10,798

Second primary cancer or contralateral
breast cancer diagnosed within 3 months
N=22,577

Women diagnosed with unilateral
invasive breast cancer aged 18-89 years
N=693,362

Women with metastatic disease*
N=138,911

Women received neoadjuvant therapyt
N=42,004

Women who received surgery for early invasive breast cancer?
N=512,447

Figure S2: Composition of the study population among women diagnosed with invasive breast
cancer in England during January 1993 to December 2015

*Women with metastatic disease were identified as follows: record of metastatic disease, drug usually given for
metastatic disease, or palliative radiotherapy within a year of breast cancer diagnosis (N=17,434). This category
also includes women with no surgery recorded (N=121,477). Reasons for no surgery may include metastatic
disease, and treatment of ER-positive disease with endocrine therapy only in some elderly women.

tWomen recorded as receiving neoadjuvant therapy (chemotherapy, endocrine therapy, targeted therapy or
radiotherapy) were analysed separately because pre-treatment staging information was unavailable for them.
Overall 7.6% of women were recorded as receiving neoadjuvant therapy: 8.1% of women diagnosed during the
earlier part of the study (1993-2004) and 7.2% of women diagnosed more recently (2005-2015)

1Surgery was either breast-conserving surgery or mastectomy



Text S2: Statistical Methods

1. Tabulation of person-years at risk and observed events
For each woman who was eligible for the study, her contribution to the person-years at risk was
calculated. Women started to contribute to the person-years at risk from 3 months after diagnosis of
breast cancer and stopped on the earliest of: date of death, emigration, 95th birthday or end of follow-

up.

In the analysis, calendar period was considered in five-year categories except that women diagnosed
during 1993/1994 were included with the 1995-1999 period, and women diagnosed during 2015 were
included with the 2010-2014 period. These categories were chosen (before any data were analysed)
for the following reasons. Eligibility for screening changed at the beginning of 2005 to include women
aged 65-70, so one cut-point was between 2004 and 2005. Then, in considering how to subdivide the
period 2005-2015, a cut-point at the beginning of 2010 rather than later was used, as there were fewer
deaths for women diagnosed during 2010-2015 than during 2005-2009. Finally, when considering how
to subdivide the period 1993-2004, it was decided to make the more recent category the same length
as 2005-2009, leading to a cut-point at the beginning of 2000.

It was desirable that, within each calendar period category, the maximum length of follow-up was
independent of individual calendar year of diagnosis. Therefore, unless awoman had previously died,
emigrated or reached her 95th birthday, she stopped contributing to the person-years at: 21 years
from diagnosis if she was diagnosed during 1993-1999, 16 years if she was diagnosed during 2000-
2004, 11 years if she was diagnosed during 2005-2009 and 5 years if she was diagnosed during 2010-
2015. The individual contributions to the person-years at risk were then added together. The number
of women whose contribution to the person-years was terminated by death from breast cancer (or
from all causes) was also obtained. Both the numbers of person-years and the numbers of deaths
were then tabulated simultaneously according to all the factors considered in the study. It was
assumed throughout that the date of each woman’s cancer registration was her date of diagnosis.

2. Nature and amount of missing data
The following tables show the nature and amount of missing data:
Tables: S1, S2

Information on the following variables was available for all women in the study: year and month of
breast cancer diagnosis, age at breast cancer diagnosis, screening status, quintile of index of multiple
deprivation (IMD) and region of residence, together with month and year of emigration if she had
emigrated, and month and year of death, with cause of death, if she had died before the end of her
follow-up. For 130,745 (25.5%) of the women, information was also available on all the following
characteristics: laterality, tumour grade, HER2 status (during the calendar period 2010-2015), tumour
size, number of positive lymph nodes, and ER status (Table S1). However, for 26.7%, 28.8%, 14.3%,
4.0%, 0.6% and 0.04% respectively information was missing on 1, 2, 3, 4, 5, or all 6 of these variables.

For each variable with some missing values, the proportion that were missing was strongly correlated
with calendar period of cancer diagnosis (Table S2). This trend is likely to have arisen from the
increasing effort put into obtaining these characteristics by cancer registration staff in recent years.
All the variables concerned would have been collected, or missed, at—or close to - the time the woman
was registered with breast cancer.

From 2013 onwards, the Cancer Outcomes and Services Dataset started to enable those providing
information on cancer registrations and subsequent cancer treatments to submit their data to NCRAS
using a variety of different systems. However, its implementation was phased and it made little



difference to our study, apart from the fact that there were fewer missing values during 2013-2015
than during previous years. Notifications of death dates and causes continued to be supplied to
NCRAS from the Office of National Statistics without interruption.

3. Multiple imputation
The following tables and figures use the imputed datasets:
Tables: 1, S3, S6-S10
Figures: 1-8, S4-S22, S24d, S26-S31

In order to be able to include all the women in every analysis, irrespective of whether data on some
characteristics were missing, the method of multiple imputation was used.*? In this method, multiple
datasets are created in which the missing values are replaced by imputed (i.e. predicted) values that
have been sampled from their predictive distributions. The predictive distributions take into account
any correlations between the known values of the variables with missing values and other variables in
the data, thus enabling the imputed values to take appropriate account of the correlations present in
the data. In addition, differences between the different imputed datasets enable the uncertainty
arising from the imputed values to be taken into account in any ensuing confidence intervals and
significance tests.

All the variables for which any values were missing were categorical and there were no complex design
features in the data. For each missing value, its predictive distribution was obtained using chained
ordered logistic regressions. Independent variables in the predictions were age at diagnosis, screening
status, index of multiple deprivation, region of residence, breast cancer death (yes or no), non-breast-
cancer death (yes or no) and the Nelson-Aalen estimate of the cumulative hazard function for breast-
cancer deaths. Cancer subtype (16 categories) was also included as an auxiliary variable in the
prediction because of its association with ER-status. As the study covered cancer diagnoses during a
period of over 20 years, prediction was carried out separately for each calendar period of diagnosis.
This allows for possible interactions between calendar period and all the other variables in the
prediction model. The assumption was then made that, within each calendar period, missing values
in the other random variables in the prediction model occurred at random.

Calculation was carried out using the multiple imputation suite of programs in Stata.® The default
burn-in period was 10 iterations and, to confirm that this number was sufficient, trace plots for a burn-
in period of 100 iterations were produced and examined. To examine the plausibility of the imputed
values, their distribution for each variable in every calendar period category was compared with that
of the known values for that variable. In every case good agreement was found. In addition, the
distributions of the variables for which values were missing were compared with distributions in the
published literature for other comparable populations of breast cancer patients and discussed with a
number of experienced oncologists. The tables and analyses presented in this report are based on a
total of 60 imputed datasets. This number was chosen in accordance with the guidelines
recommended by van Buuren ie. that the number of imputations should be similar to the percentage
of cases that are incomplete.? In order to confirm that it was sufficient, several of the analyses were
conducted using both 40 and 100 imputations and the results were found to differ little.

For the variables where imputation was necessary, the tables and figures in this report present the
number of women in each category averaged over the imputed datasets. Analyses were carried out
separately on each imputed dataset, as described in sections 4. and 5. below. The resulting estimates
and their variances were then combined via Rubin’s rules.! Tests of statistical significance of
heterogeneity (screening status and region of residence) or for a linear trend (all other variables) were
conducted. These assumed that the between-imputation variance was proportional to the within-
imputation variance.® No corrections have been made to p-values for multiple testing. However, the
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large number of tests that have been conducted should be borne in mind when interpreting our results
and, to aid with this, we have presented p-values in scientific notation.

4. Smoothed crude annual breast cancer mortality rates and cumulative risks
The following tables and figures make use of smoothing:
Tables: S4, S5, S6
Figures: 1, S3-S5, 523-S25

Poisson regression* was used to estimate the breast cancer mortality rates by time since diagnosis.
These rates were then approximated by a continuous function of the logarithm of time since diagnosis,
and this function provided a smoothed estimate of the crude annual breast cancer mortality rate for
all women combined.

The function was derived by considering restricted cubic splines with three degrees of freedom,
interior knots at the 33" and 66" percentiles of the event time distribution and boundary knots at the
minimum and maximum values of time since diagnosis. The appropriate number of interior knots was
determined both graphically and formally, using the Bayesian information criterion. Sensitivity
analyses confirmed that the shape of the smoothed crude annual breast cancer mortality rate was not
sensitive to the placement of the knots. The mortality rate was then estimated for each 1 month
interval using Poisson regression with the number of deaths as the dependent variable, the log of the
person-years as a fixed offset, and the spline basis variables and covariate of interest as independent
variables.

Separate models were fitted for each covariate considered. In each of these models, an interaction
between each category of the covariate (e.g. calendar period of diagnosis) and each spline basis
variable was included. In this way, the models provided smoothed estimates for the different category
levels of the covariate that were not constrained to be proportional to each other.

Before proceeding further, a comparison was made between smoothed and unsmoothed rates to
check for any systematic effect that might have been introduced by the smoothing algorithm. These
provided reassurance that the changes in the crude rates with time since diagnosis were well
described in all the calendar period categories (see e.g. Figure S3).

Where imputation was needed, the mortality rates were calculated as described above within each
imputed dataset, and then combined using Rubin’s rules.

Cumulative risks were derived by first summing the smoothed mortality rates over time since
diagnosis, with weighting proportional to the length of the time-interval covered, to give the
cumulative rate, A, and then calculating 1-exp(-A). The standard errors of the cumulative risks were
based on the standard errors of the cumulative rates. The cumulative risk calculation for each
calendar period category continued until the maximum time since diagnosis, described in section 1
above, was reached.

5. Adjusted annual breast cancer mortality rates
The following figures display adjusted annual mortality rates:
Figures: 2-7, S6-S21, S26-S30

To simplify the calculation of adjusted annual breast cancer mortality rates, a two-stage approach was
adopted.

In the first step, separate models were fitted for women with ER-positive and ER-negative disease. In
these models, adjusted annual breast cancer mortality rate ratios were estimated using Poisson
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regression, with the numbers of deaths as the dependent variable and the log of the person-years,
which were assumed to be fixed, as an offset. Time since diagnosis was classified into one-year
intervals for the first five years and five-year intervals thereafter, and it was considered as a categorical
variable. This variable, and all the other variables listed in Table 1 (apart from ER-status and HER2
status), were included in the model simultaneously as independent variables using the categories
displayed in Table 1.

In addition, in order to investigate the pattern of breast cancer mortality with time since diagnosis, a
series of models were fitted to the data which included all the variables described above and also a
two-way interaction between calendar period of diagnosis and each one of the other variables in turn.
These models provided estimates of the adjusted annual mortality rates and their confidence intervals
and the rate ratios and their confidence intervals separately for women with ER-positive and ER-
negative disease.

In the second step, the estimated coefficients arising from the above models were used to obtain
adjusted annual mortality rates for women with ER-positive disease and ER-negative disease that were
directly comparable with each other. This was done by means of the technique of adjusted
predictions, as described by Williams,> and using the Stata command ‘margins’. This comprised
predicting, for each variable, the number of deaths in each category of the variable for each
combination of all the other variables included in the model. The adjusted annual mortality rates were
then obtained by averaging these predicted numbers of deaths by the proportions of the total person
years in the entire study (i.e. both women with ER-positive and women with ER-negative disease)
which had that combination of all the other variables included in the model. This is equivalent to
fitting a single model that includes an interaction between ER-status and every other variable, but is
much easier and quicker to fit. Further explanation is given in Williams® and examples 1 and 15 of the
relevant section of the documentation for Stata® (available in
https://www.stata.com/manuals/rmargins.pdf ).

As HER2 status was only available for women diagnosed during 2010-2015, it was not considered in
analyses of women diagnosed during the whole study period, 1993-2015. HER2 status was, however,
included in a separate analysis just of women diagnosed during 2010-2015.

6. Five-year cumulative mortality risks for 156,338 women diagnosed during 2010-2015

The following tables and figures display cumulative mortality risks for women diagnosed during
2010-2015:

Tables: S9, S10

Figures: 8, S22, S31

For women diagnosed during 2010-2015, the women were categorised simultaneously by all of the
five available tumour characteristics (ER status, HER2 status, grade, tumour size and number of
positive nodes) as well as by their age and screening status. This gave rise to 576 possible groups of
women with different combinations of the available characteristics. Some of these groups contained
hundreds or thousands of women, but some contained few women, or no women at all. To avoid
basing risk estimates on very sparse data, it was decided to focus just on groups that contained at
least 40 women on average across the 60 imputed datasets. There were 253 such groups and they
included 97.9% (i.e. 153,006/156,338) of the women diagnosed during 2010-2015.

In 248 of the 253 groups, there was at least one death within five years of breast cancer diagnosis in

at least three quarters (i.e. 45) of the 60 imputed datasets. In the remaining 5/253 groups there were
no deaths within five years of breast cancer diagnosis in at least 45 of the 60 imputed datasets.
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Different methods were used to estimate the five-year cumulative mortality risk for these two
different types of group.

6.1 Method for 248 groups with at least one death in at least 45 of the 60 imputed datasets.

The annual mortality rate during the first five years of follow-up (A) was calculated by dividing the
total number of deaths from breast cancer (or from all causes) by the corresponding number of
person-years at risk within each of the 60 imputed datasets. Cumulative annual mortality rates were
then calculated as wA, where w is the length of the interval being considered (i.e. 4.75 years, as follow-
up began at 3 months after diagnosis and ended at 5 years after diagnosis), and percentage cumulative
mortality risks were calculated as 100[1-exp(-wA)]. The standard errors of the cumulative risks were
based on the standard errors of the cumulative rates and the estimates and their variances were then
combined via Rubin’s rules, as in section 3 above.

6.2 Method for 5 groups in which there were no deaths in at least 45 of the 60 imputed datasets.
For these 5 groups, the total numbers of deaths in all 60 imputed datasets were 14, 5, 2, 1 and 1
respectively. The large sample assumptions used for estimating the standard errors in section 6.1
above were, therefore, inappropriate and a simpler, approximate, approach was taken. The annual
mortality rate, A, in each group was estimated by the sum of the deaths in all the 60 imputed datasets
for the group divided by the sum of the person-years in all 60 imputed datasets for the group. The
cumulative mortality rate was then estimated as WA, where, as above, w is the length of the interval
being considered, and the percentage cumulative mortality risk was estimated as 100[1-exp(-wA)]. An
upper 95% confidence limit for the percentage cumulative risk was derived assuming that the total
number of deaths across the 60 imputed datasets had a Poisson distribution. Therefore, if Oy is the
upper 95% confidence limit for the mean of the underlying Poisson distribution, then the approximate
upper limit of the 95% confidence interval for the percentage cumulative mortality risk is
100[1-exp(-wOu/P)], where P is the total number of person-years observed in all 60 imputed datasets.
For these groups the lower limit of the confidence interval was set to zero.

6.3 Estimating risks for broader groups of women
If estimates of the five-year cumulative mortality risk are desired for broader groups of women than
those displayed in Table S9, then the following approximate method can be used.

The annual mortality rate, A, in the broader group can be estimated by the sum of the numbers of
deaths shown in Table S9 for all the groups that are being combined, divided by the sum of the person-
years in all the groups that are being combined. The cumulative mortality rate in the broader group is
then estimated as WA, where, as above, w is the length of the interval being considered (i.e. 4.75
years), and the percentage cumulative mortality risk can be estimated as 100[1-exp(-wA)]).

If the number of deaths in the groups being combined into the broader group is large (e.g. more than
about 15), then an approximate 95% confidence interval for the percentage cumulative risk is
100{1-exp(-W(A%1.96v/0 /P))}, where O is the total number of deaths in the groups being combined
and P is the total number of person-years. This method does not account for the variance due to the
imputation.

Alternatively, if the total number of deaths observed in the broader group is small (e.g. less than about
15), then a 95% confidence interval for the percentage cumulative risk can then be estimated as in
section 6.2 above.

For example, for a trial including women with tumour size 1-20 mm, grade 1 or 2, node negative, and
oestrogen receptor positive disease, five year breast cancer mortality risk and its confidence interval
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may be estimated by combining the relevant rows in table S9. In this example, combining rows
provides a total of 350 deaths and 251,737.9 person-years. Hence, the cumulative risk is calculated by

100 x (1 — exp < —4.75 X m)),

whilst the confidence interval is calculated by

00| 1 are s 350, 196% V350
expl = 2517379 — 251737.9

Therefore, these women have an estimated five year breast cancer mortality risk of 0.66% (95%
confidence interval 0.59% to 0.73%).
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Table S1: Patterns of missing values in the study population of 512,447 women with early breast cancer

Number of Variables
variables Number of women
. i HER2 . Nodes
missing  Laterality Grade Size . ER status
status positive

0 1 1 1 1 1 1 130,745 25.5%

1 1 1 1 1 1 0 116,807

1 1 1 1 1 0 1 5,906

1 1 1 1 0 1 1 4,933

1 1 1 0 1 1 1 7,853

1 1 0 1 1 1 1 1,143

1 0 1 1 1 1 1 39
Subtotal 136,681 26.7%

2 1 1 1 1 0 0 111,492

2 1 1 1 0 1 0 10,748

2 1 1 1 0 0 1 4,117

2 1 1 0 1 1 0 14,504

2 1 1 0 1 0 1 791

2 1 1 0 0 1 1 669

2 1 0 1 1 1 0 3,848

2 1 0 1 1 0 1 168

2 1 0 1 0 1 1 251

2 1 0 0 1 1 1 125

2 0 1 1 1 1 0 969

2 0 1 1 1 0 1 7

2 0 1 1 0 1 1 9

2 0 1 0 1 1 1 1
Subtotal 147,699 28.8%

3 1 1 1 0 0 0 48,497

3 1 1 0 1 0 0 8,457

3 1 1 0 0 1 0 1,863

3 1 1 0 0 0 1 619

3 1 0 1 1 0 0 10,546

3 1 0 1 0 1 0 1,616

3 1 0 1 0 0 1 381

3 1 0 0 1 1 0 242

3 1 0 0 1 0 1 41

3 1 0 0 0 1 1 59

3 0 1 1 1 0 0 940

3 0 1 1 0 1 0 111

3 0 1 1 0 0 1 26

3 0 1 0 1 1 0 47

3 0 0 1 1 1 0 70

3 0 0 1 0 1 1 2
Subtotal 73,517 14.3%

4 1 1 0 0 0 0 2,858

4 1 0 1 0 0 0 16,219

4 1 0 0 1 0 0 203

4 1 0 0 0 1 0 156

4 1 0 0 0 0 1 60

4 0 1 1 0 0 0 921

4 0 1 0 1 0 0 39

4 0 1 0 0 1 0 13

4 0 1 0 0 0 1 1

4 0 0 1 1 0 0 138

4 0 0 1 0 1 0 46

4 0 0 1 0 0 1 15

4 0 0 0 1 1 0 5

4 0 0 0 0 1 1 1
Subtotal 20,675 4.0%

5 1 0 0 0 0 0 914

5 0 1 0 0 0 0 7

5 0 0 1 0 0 0 1,907

5 0 0 0 1 0 0 3

5 0 0 0 0 1 0 7
Subtotal 2,908 0.6%
6 0 0 0 0 0 0 222 0.04%
Total number of women 512,447 100.0%

*Avalue of 1in a cell indicates data are presentand a value of Oindicates data are absent.
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Table S2: Characteristics of the study population of 512,447 women with early breast cancer, showing unknown
values before multiple imputation, by calendar period of breast cancer diagnosis

Number of women by calendar period of diagnosis (%) Breast deaths (%) Anydeath (%) Women (%)
Characteristic 1993-1999 2000-2004 2005-2009 2010-2015 All years All years All years

Age at diagnosis (years) 18-39 7,852 (7) 7,002 (5) 6,552 (6) 6,717 (3) 6,614 (9) 7,268 (5) 28,123 (5)
40-49  21,718(19) 19,313 (17) 22,369 (17) 27,908 (18) 14,337 (18) 17,736 (11) 91,308 (18)
50-64 47,465 (42) 50,761 (44) 53,741 (42) 62,074 (40) 27,526 (35) 48,076 (31) 214,041 (42)
65-70 13,385 (12) 14,399 (13) 20,207 (16) 27,419 (18) 9,958 (13) 24,282 (16) 75,410 (15)
71-79 16,988 (15) 16,703 (15) 17,122 (13) 21,972 (14) 13,456 (17) 39,092 (25) 72,785 (14)
80-89 5,946 (5) 6,648 (6) 7,938 (6) 10,248 (7) 6,084 (8) 19,441 (12) 30,780 (6)
Cancer screen-detected Eligible: screen-detected 14,981 (13) 20,190 (17) 41,272 (32) 51,797 (33) 7,686 (10) 18,508 (12) 128,240 (25)
ligible: not screen-detected 32,484 (29) 30,571 (27) 32,676 (26) 37,696 (24) 22,997 (29) 36,930 (24) 133,427 (26)
Not eligible for screening 65,889 (58) 64,065 (56) 53,981 (42) 66,845 (43) 47,292 (61) 100,457 (64) 250,780 (49)
Tumour size (mm) 1-20 45,901 (41) 53,045 (46) 63,063 (49) 84,562 (54) 20,705 (27) 52,833(34) 246,571 (48)
21-50 27,651 (24) 32,999 (29) 40,751 (32) 50,044 (32) 32,162 (41) 54,845 (35) 151,445 (30)
>50 2,707 (2) 3,483 (3) 4,969 (4) 5,954 (4) 5,517 (7) 7,822 (5) 17,113 (3)
Unknown 37,095 (33) 25,299 (22) 19,146 (15) 15,778 (10) 19,591 (25) 40,395 (26) 97,318 (19)
Number of positive nodes (o] 13,987 (12) 26,372 (24) 46,298 (35) 88,208 (57) 10,386 (13) 28,763 (19) 174,865 (34)
1to3 10,910 (10) 16,441 (14) 23,848 (19) 34,052 (22) 13,812 (18) 23,367 (15) 85,251 (17)
4t09 4,213 (4) 6,037 (5) 7,270 (6) 7,939 (5) 8,694 (11) 11,645 (7) 25,459 (5)
10 or more 1,647 (1) 2,663 (2) 3,423 (3) 3,574 (2) 5,565 (7) 6,755 (4) 11,307 (2)
Unknown 82,597 (73) 63,313 (55) 47,090 (37) 22,565 (14) 39,518 (51) 85,365 (55) 215,565 (42)
Tumour grade Low 20,151 (18) 21,233 (19) 21,234 (17) 26,219 (17) 4,696 (6) 19,248 (12) 88,837 (18)
Medium 41,889 (37) 48,495 (42) 59,287 (46) 78,262 (50) 28,540 (37) 62,520 (40) 227,933 (44)
High 31,616 (28) 34,585 (30) 42,467 (33) 48,621 (31) 36,778 (47) 57,096 (37) 157,289 (31)
Unknown 19,698 (17) 10,513 (9) 4,941 (4) 3,236 (2) 7,961 (10) 17,031 (11) 38,388 (7)
Oestrogen-receptor status Positive 2,336 (2) 11,942 (11) 20,356 (16) 99,979 (64) 8,135 (11) 17,136 (11) 134,613 (26)
Negative 610 (1) 2,688 (2) 4,076 (3) 15,975 (10) 4,150 (5) 6,044 (4) 23,349 (5)
Unknown 110,408 (97) 100,196 (87) 103,497 (81) 40,384 (26) 65,690 (84) 132,715(85) 354,485 (69)
HER2 status Negative - - - 101,234 (65) 4,332 (5) 8,246 (6) 101,234 (20)
Positive - - - 15,274 (10) 896 (1) 1,455 (1) 15,274 (3)
Before 2010 113,354 (100) 114,826 (100) 127,929 (100) - 70,597 (91) 142,308 (91) 356,109 (69)
Unknown - - - 39,830 (25) 2,150 (3) 3,886 (2) 39,830 (8)
Breast cancer laterality Left 57,531 (51) 58,198 (50) 65,249 (51) 80,024 (51) 40,253 (52) 80,240 (51) 261,002 (51)
Right 53,550 (47) 54,895 (48) 61,559 (48) 75,825 (49) 36,567 (47) 73,203 (47) 245,829 (48)
Other/unknown 2,273 (2) 1,733 (2) 1,121 (1) 489 (0) 1,155 (1) 2,452 (2) 5,616 (1)
Index of multiple <20% (least deprived) 25,386 (22) 26,034 (23) 29,601 (23) 37,027 (24) 16,217 (21) 30,702 (19) 118,048 (23)
deprivation 20-39% 25,389 (22) 26,205 (23) 29,360 (23) 36,112 (23) 17,082 (22) 33,585(22) 117,066 (23)
40-59% 23,854 (21) 24,143 (21) 26,987 (21) 32,825 (21) 16,426 (21) 33,151 (21) 107,809 (21)
60-79% 21,148 (19) 21,131 (18) 23,273 (18) 27,985 (18) 15,087 (19) 31,059 (20) 93,537 (18)
80+% (most deprived) 17,577 (16) 17,313 (15) 18,708 (15) 22,389 (14) 13,163 (17) 27,398 (18) 75,987 (15)
Region of residence Eastern 12,195 (10) 12,734 (11) 13,623 (10) 18,238 (11) 8,176 (11) 16,134 (11) 56,790 (11)
North West 16,270 (14) 15,936 (14) 17,514 (14) 20,280 (13) 10,876 (14) 22,926 (15) 70,000 (14)
Northern & Yorkshire 14,095 (12) 15,521 (14) 17,039 (13) 20,275 (13) 10,093 (13) 20,398 (13) 66,930 (13)
Oxford 7,776 (7) 6,643 (6) 7,149 (6) 9,374 (6) 4,452 (6) 8,510 (5) 30,942 (6)
South West 18,712 (17) 17,589 (15) 20,222 (16) 24,520 (16) 12,007 (15) 24,638 (16) 81,043 (16)
Thames 24,723 (22) 23,093 (20) 27,231 (21) 32,564 (21) 17,285 (22) 33,433(21) 107,611 (21)
Trent 5,174 (5) 10,455 (9) 11,218 (9) 15,109 (10) 5,716 (7) 11,362 (7) 41,956 (8)
West Midlands 14,409 (13) 12,855 (11) 13,933 (11) 15,978 (10) 9,370 (12) 18,494 (12) 57,175 (11)
End of follow-up <1 3,135 (3) 2,130 (2) 1,688 (1) 1,308 (1) 7,193 (5) 7,193 (5) 8,261 (1)
(years from diagnosis) 1-2 5,166 (5) 3,864 (3) 3,190 (2) 2,695 (2) 14,841 (10) 14,841 (10) 14,915 (3)
2-3 5,216 (5) 4,057 (4) 3,579 (3) 3,122 (2) 15,942 (10) 15,942 (10) 15,974 (3)
3-4 5,064 (4) 4,009 (3) 3,778 (3) 3,458 (2) 16,277 (10) 16,277 (10) 16,309 (3)
4-5 3,959 (3) 3,573 (3) 3,200 (3) 145,755 (93) 13,801 (9) 13,801 (9) 156,487 (31)
5-10 16,231 (14) 14,874 (13) 15,735 (12) - 45,320 (29) 45,320 (29) 46,840 (9)
10-15 12,784 (11) 13,497 (12) 96,759 (76) - 27,706 (18) 27,706 (18) 123,040 (24)
15-20 11,229 (10) 68,822 (60) - - 12,852 (8) 12,852 (8) 80,051 (16)
20-21 50,570 (45) - - - 1,963 (1) 1,963 (1) 50,570 (10)
Total 113,354 (100) 114,826 (100) 127,929 (100) 156,338 (100) 77,975 (100) 155,895 (100) 512,447 (100)

HER2: human epidermal growth factor receptor 2. Data available only for period 2010-2015.
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Figure S3: Comparison of raw and smoothed crude annual breast cancer mortality rates in 512,447 women with
early breast cancer by time since diagnosis, according to calendar period of diagnosis

Dots are raw rates derived by dividing the numbers of deaths by the numbers of person years in six-month periods. Lines are
smoothed rates.
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Table S3: Characteristics of the study population of 512,447 women with early breast cancer by screening
status and calendar period of breast cancer diagnosis

a) Screen-detected cancers

Percent of women by calendar period of diagnosis Percent Women
Characteristic 1993-1999  2000-2004  2005-2009  2010-2015 All years _ All years
Age at diagnosis (years) 50-64 100 100 71 67 77 99,105
65-70 0 0 29 33 23 29,135
Cancer screen-detected Eligible: screen-detected 100 100 100 100 100 128,240
Tumour size (mm) 1-20 80 7 76 78 78 99,805
21-50 19 21 22 20 20 26,284
>50 1 2 2 2 2 2,151
Number of positive nodes 0 62 65 67 77 70 90,157
1to3 29 25 25 19 23 29,305
4t09 7 7 6 3 5 6,347
10 or more 2 3 2 1 2 2,431
Tumour grade Low 37 33 27 26 29 36,681
Medium 44 48 52 54 51 65,971
High 19 19 21 20 20 25,588
Oestrogen-receptor status Positive 81 89 90 92 90 114,901
Negative 19 11 10 8 10 13,339
HER2 status Negative 0 0 0 90 36 46,585
Positive 0 0 0 10 4 5,212
Before 2010 100 100 100 0 60 76,443
Breast cancer laterality Left 51 51 51 51 51 65,583
Right 49 49 49 49 49 62,657
Index of multiple deprivation <20% (least deprived) 24 24 23 25 24 30,626
20-39% 23 24 24 23 24 30,233
40-59% 21 22 21 21 21 27,423
60-79% 18 18 18 18 18 22,774
80+% (most deprived) 14 12 14 13 13 17,184
Region of residence Eastern 12 13 11 12 11 15,381
North West 0 2 12 13 9 12,055
Northern & Yorkshire 17 18 15 13 15 19,096
Oxford 8 8 6 6 7 8,409
South West 17 18 16 16 17 21,188
Thames 27 25 19 19 21 26,658
Trent 1 2 10 10 8 9,903
West Midlands 18 14 11 11 12 15,550
End of follow-up <1 0 1 1 0 0 647
(years from diagnosis) 1-2 1 1 1 1 1 1,028
2-3 2 1 1 1 1 1,450
3-4 2 2 1 1 1 1,774
4-5 2 2 1 97 40 51,548
5-10 8 7 8 - 5 5,921
10-15 9 8 87 - 30 38,804
15-20 11 78 - - 14 17,394
20-21 65 - - - 8 9,674
Total percent 100 100 100 100 100
Total number of women 14,981 20,190 41,272 51,797 128,240
Number of women per year 2140 4038 8254 7400

(continued on next page)

Age at diagnosis categories reflect eligibility for the breast cancer screening programme, i.e. 50-64 years for all years of diagnosis
and 65-70 years from 2005.

For tumour size, number of positive nodes, tumour grade, ER status and breast cancer laterality, some values were unknown in
the original data. Values for these characteristics have been estimated using multiple imputation, see Statistical methods for
details (text S2).

HER2: human epidermal growth factor receptor 2. Data available only for period 2010-2015. Regions are based on the former
cancer registry regions.
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Table S3 (continued)

b) Not screen-detected cancers in women in age-groups eligible for screening

Percent of women by calendar period of diagnosis Percent Women

Characteristic 1993-1999 2000-2004 2005-2009  2010-2015 All years All years
Age at diagnosis (years) 50-64 100 100 75 72 86 114,936
65-70 0 0 25 28 14 18,491
Cancer screen-detected Eligible: not screen-detected 100 100 100 100 100 133,427
Tumour size (mm) 1-20 61 58 50 50 54 72,778
21-50 36 38 44 44 41 54,351
>50 3 4 6 6 5 6,298
Number of positive nodes 0 46 53 48 58 52 69,736
1to3 37 31 34 30 33 43,541
4t09 12 11 12 8 10 13,854
10 or more 5 5 6 4 5 6,296
Tumour grade Low 21 19 13 12 16 21,721
Medium 44 45 45 49 46 61,173
High 35 36 42 39 38 50,533
Oestrogen-receptor status Positive 75 77 78 82 78 104,493
Negative 25 23 22 18 22 28,934
HER2 status Negative 0 0 0 85 24 31,889
Positive 0 0 0 15 4 5,807
Before 2010 100 100 100 0 72 95,731
Breast cancer laterality Left 52 52 52 52 52 69,039
Right 48 48 48 48 48 64,388
Index of multiple deprivation <20% (least deprived) 24 23 23 24 24 31,921
20-39% 23 23 23 23 23 30,626
40-59% 20 21 21 20 20 27,206
60-79% 18 18 18 18 18 23,626
80+% (most deprived) 15 15 15 15 15 20,048
Region of residence Eastern 10 10 11 12 11 14,211
North West 21 22 17 13 18 23,847
Northern & Yorkshire 11 12 12 13 12 16,019
Oxford 7 5 5 6 6 7,661
South West 15 13 15 15 15 19,700
Thames 18 15 21 22 19 25,877
Trent 7 14 8 9 9 12,441
West Midlands 11 9 11 10 10 13,671
End of follow-up <1 3 0 1 1 1 1,880
(years from diagnosis) 1-2 4 3 3 2 3 3,849
2-3 4 3 3 2 3 4,092
3-4 4 3 3 2 3 3,996
4-5 3 3 3 93 28 37,767
5-10 11 10 11 0 8 10,175
10-15 9 9 76 0 23 30,521
15-20 9 69 0 0 18 23,845
20-21 53 0 0 0 13 17,302
Total percent 100 100 100 100 100
Total number of women 32,484 30,571 32,676 37,696 133,427
Number of women per year 4641 6114 6535 5385

(continued on next page)
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Table S3 (continued)

c) Cancersin women who were not in age-groups where routine screening was carried out

Percent of women by calendar period of diagnosis Percent Women
Characteristic 1993-1999  2000-2004  2005-2009  2010-2015 Allyears  All years
Age at diagnosis (years) 18-39 12 12 12 10 12 28,123
40-49 33 30 41 42 36 91,308
65-70 20 22 0 0 11 27,784
71-79 26 26 32 33 29 72,785
80-89 9 10 15 15 12 30,780
Cancer screen-detected Not eligible for screening 100 100 100 100 100 250,780
Tumour size (mm) 1-20 54 52 48 50 51 127,957
21-50 42 43 46 44 44 109,625
>50 4 5 6 6 5 13,198
Number of positive nodes 0 44 52 48 60 51 128,565
1to3 38 31 34 29 33 82,818
4t09 13 12 12 8 11 27,524
10 or more 5 5 6 3 5 11,873
Tumour grade Low 19 17 12 13 16 39,056
Medium 45 47 47 50 47 118,040
High 36 36 41 37 37 93,684
Oestrogen-receptor status Positive 77 81 81 84 81 202,236
Negative 23 19 19 16 19 48,544
HER2 status Negative 0 0 0 86 23 57,400
Positive 0 0 0 14 4 9,445
Before 2010 100 100 100 0 73 183,935
Breast cancer laterality Left 52 52 51 51 52 129,286
Right 48 48 49 49 48 121,494
Index of multiple deprivation <20% (least deprived) 22 22 22 23 23 55,501
20-39% 22 22 23 23 22 56,207
40-59% 21 21 21 21 21 53,180
60-79% 19 19 19 18 19 47,137
80+% (most deprived) 16 16 15 15 15 38,755
Region of residence Eastern 11 12 10 10 10 27,198
North West 14 14 14 13 14 34,098
Northern & Yorkshire 12 13 13 13 13 31,815
Oxford 7 5 5 6 6 14,872
South West 17 15 16 16 16 40,155
Thames 22 21 23 22 22 55,076
Trent 4 9 8 10 8 19,612
West Midlands 13 11 11 10 11 27,954
End of follow-up <=1 5 4 1 1 4 5,734
(years from diagnosis) 1-2 5 4 4 3 4 10,038
2-3 5 4 4 3 4 10,432
3-4 5 4 4 3 4 10,539
4-5 4 4 3 90 27 67,172
5-10 17 16 17 0 12 30,744
10-15 13 14 67 0 21 53,715
15-20 10 50 0 0 15 38,812
20-21 36 0 0 0 9 23,594
Total percent 100 100 100 100 100
Total number of women 65,889 64,065 53,981 66,845 250,780
Number of women per year 9413 12813 10796 9549
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Breast Cancer Mortality
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Breast cancer mortality (to accompany figure 1)

Table S4: Numbers of women diagnosed with early breast cancer, crude annual breast cancer mortality rates and cumulative breast cancer mortality risks by calendar
period of diagnosis, and time since diagnosis (Figure 1, top panel)

Calendar Ti_me sinpe No._women No. breast Crude z_innual Cumulz_itivg
. diagnosis of atrisk at cancer deaths mortality rate atend mortality risk at end
period of . o . o . 0
diagnosis early breast start of time during time of time category, %  of time category, %
cancer (years) category category (95% CI) (95% CI)
1993-1999 0-25-2:5 113,354 7,588 384 (3:77-3:92) 7-0(69-72)
2:5-5 102,305 7,955 2:71(2:66 - 2:75) 14.4 (142 - 14-6)
5-10 90,814 8,186 1.50 (1-48 - 1.53) 225 (22:3-22-8)
10-15 74,583 4,334 1.04 (1-02 - 1-07) 27-2(27-0- 27-5)
15-20 61,799 2,552 0-80 (0:78 - 0-83) 30:5(30:2 - 30:8)
2000-2004 0-25-2:5 114,826 5,429 2:79(2:73 - 2:86) 4.9 (4-8-51)
2:5-5 106,741 6,255 2-:02 (1-98 - 2:06) 10-6 (10:4 - 10-7)
5-10 97,193 6,786 1.18(1-16- 1-21) 17.1(16:9-17-4)
10-15 82,319 3,807 0-87 (0:83 - 0-90) 212 (21-0-21.5)
2005-2009 0-25-2'5 127,929 4,218 2-:01 (196 - 2:06) 3-5(34-36)
2:5-5 121,268 5,341 1.52 (1-48 - 1.55) 7-7(76-79)
5-10 112,494 6,229 1.00 (0-96 - 1-04) 13-1(12:9-13-3)
2010-2015 0-25-2'5 156,338 3,368 1.26 (1-22 - 1-30) 2:2(2:2-23)
2:5-5 150,702 4,010 0-98 (0:89 - 1-08) 4.9 (4-8-5:0)
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Breast cancer mortality (to accompany figure 1)

Table S5: Numbers of women diagnosed with early breast cancer at ages 50-64 years, crude annual breast cancer mortality rates and cumulative breast cancer mortality
risks by screening status, calendar period of diagnosis, and time since diagnosis

a) Screen-detected cancers (Figure 1, second row)

(continued on next page)

Calendar Ti_me sinpe No._women No. breast Crude z_innual Cumulz_itivg
. diagnosis of atrisk at cancer deaths mortality rate atend mortality risk at end
period of . o . o . 0
diagnosis early breast start of time during time of time category, %  of time category, %
cancer (years) category category (95% CI) (95% CI)

1993-1999 0-25-2:5 14,981 301 1.43 (1-30 - 1-55) 2:2(2:0-24)

2:5-5 14,494 493 1.20(1-13-1-28) 55(51-58)

5-10 13,798 658 0-87 (0:82-0:92) 10-1 (96 - 10-6)

10-15 12,595 479 0-75(0:70 - 0-80) 137 (13:1-14-2)

15-20 11,259 368 0-68 (0:61 - 0-75) 16-7 (16:1-17-3)
2000-2004 0-25-2:5 20,190 284 0-99 (0:90 - 1-08) 1.5(1-:3-1-6)

2:5-5 19,696 497 0-91 (0:85-0:97) 39(36-41)

5-10 18,915 674 0-69 (0:65-0:73) 76(7-2-79)

10-15 17,510 563 0-60 (0-54 - 0-66) 10-5(10:1-10-9)
2005-2009 0-25-2'5 29,155 230 0-64 (0:58 - 0-70) 0-9(0-8-1.0)

2:5-5 28,684 532 0-68 (0:63-0:73) 2:6(2:4-28)

5-10 27,801 785 0-55 (0:50 - 0-61) 56(53-58)
2010-2015 0-25-2'5 34,779 145 0-31(0:27 - 0-35) 0-4 (0-4-05)

2:5-5 34,423 306 0-35(0:23- 0-47) 1.3(1-2-15)
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Table S5 (continued)

b) Not screen-detected cancers (Figure 1, third row)

Breast cancer mortality (to accompany figure 1)

Calendar Ti_me sir!ce No._women No. breast Crude gnnual Cumulgtive_:

: diagnosis of at risk at cancer deaths mortality rate atend mortality risk at end
period of . S : o ) 0
diagnosis early breast start of time  during time of time category, %  of time category, %

cancer (years) category category (95% CI) (95% CI)
1993-1999 0-25-2:5 32,484 2,207 4.03 (3-88-4:17) 7:0(6:8-7-3)
2:5-5 29,653 2,344 2:69 (2:61-2.77) 14-6 (14-2 - 14.9)
5-10 26,746 2,409 1.43(1-39-1-48) 22:4 (22-:0- 22.9)
10-15 23,068 1,301 1.00 (0-96 - 1-05) 269 (26-4 - 27-4)
15-20 20,163 830 0-78 (0-73-0-83) 30-1(29-6 - 30-6)
2000-2004 0-25-2:5 30,571 1,474 2:90 (2:78 - 3-03) 4.9(4-7-52)
2:5-5 28,700 1,700 2:02 (1-94 - 2:10) 10-7 (10-4 - 11.0)
5-10 26,589 1,873 1.14(1-10- 1-18) 17-1(16-7 - 17-5)
10-15 23,606 1,065 0-83(0-77-0-89) 21-0(20-6-21'5)
2005-2009 0-25-2:5 24,586 985 2:60 (2:47 - 2.74) 4.2 (4-0 - 4-4)
2:5-5 23,324 1,298 1.88(1-78-1.98) 9:5(9:2-99)
5-10 21,694 1,462 1.13(1:03-1-22) 15-7 (15-3-16-2)
2010-2015 0-25-2:5 27,295 644 1.49(1-39- 1-58) 2:4(2:2-26)
2:5-5 26,394 808 1.13(0-88-1-38) 55(52-57)

24



Breast cancer mortality (to accompany figure 1)

Table S6: Numbers of women diagnosed with early breast cancer, crude annual breast cancer mortality rates and cumulative breast cancer mortality risks by ER status,
and time since diagnosis (Figure 1, bottom panel).

Time since No.women  No. breast Crude annual Cumulative
ER status diagnosis of at risk at_ cancer o!eaths mortality rate at end mortality risk at end
early breast start of time  during time of time category, %  of time category, %
cancer (years) category category (95% CI) (95% CI)
Positive 0-25-2:5 421,629 10,909 1.61(1:51-1.71) 2:7(25-28)
2:5-5 403,349 15,561 1.58 (1-53-1-64) 6-6 (6:4-68)
5-10 251,543 16,627 1.25(1-22-1-27) 13-0(12-8-13-2)
10-15 213,257 7,736 1.03 (1-00 - 1-06) 17-8 (17-6 - 18:0)
15-20 107,488 2,746 0-89 (0-85-0-94) 21.7(215-21-8)
Negative 0-25-2:5 90,818 9,694 5.98 (5:64 - 6-33) 11-2(10-7-11-6)
2:5-5 77,667 8,000 324 (3:04 - 3-43) 207 (20-2-21-2)
5-10 48,958 4,574 1.26(1-14 - 1-38) 28:2 (27-7 - 28-8)
10-15 40,404 1,346 0-71(0:59-0-82) 31:5(31-:0-321)
15-20 23,133 403 0-47 (0-36 - 0-57) 33:5(32:9-34.0)
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Breast cancer mortality (to accompany figure 1)

Annual mortality rate Cumulative mortality risk

a) All women according to ER status (n = 512,447: ER+ 421,629; ER- 90,818)
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b) Screen-detected cancers (n = 128,240: ER+ 114,900; ER- 13,340)
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c) Not screen-detected cancers in women in age-groups eligible for screening
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Figure S4: Crude annual breast cancer mortality rates and cumulative breast cancer mortality risks in 512,447
women with early breast cancer by time since diagnosis, according to ER status and screening status

Vertical lines are 95% confidence intervals.
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Breast cancer mortality (to accompany figure 1)

Annual mortality rate Cumulative mortality risk

a) Women with disease according to calendar period of diagnosis (n = 421,629)
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b) Women with ER-negative disease according to calendar period of diagnosis (n = 90,818)
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Figure S5: Crude annual breast cancer mortality rates and cumulative breast cancer mortality risks in 512,447
women with early breast cancer with ER-positive or ER-negative disease by time since diagnosis, according to
calendar period of diagnosis

Vertical lines are 95% confidence intervals.
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Breast cancer mortality (to accompany figure 2)

Figure S6: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease, according to breast cancer laterality, index of multiple deprivation and region of residence

For each characteristic, rates are adjusted for the other characteristics shown in this figure, for the characteristics shown in figure
2 and also for time since diagnosis.

Further details are in figure S7.

Vertical lines are 95% confidence intervals.
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Breast cancer mortality (to accompany figure 2)

ER-positive ER-negative
Deaths/ Rate Deaths/ Rate
Characteristic Women Adjusted annual mortality rate % (95% CI) ratio Characteristic Women Adjusted annual mortality rate % (95% CI) ratio
Calendar genod of diagnosis (p=3.1x10""" Calendar gerlod of diagnosis (p 6.4x10 *°)
1993- 1 1,662/86,965 [ ] 2.06 (1.94, 2.18 1.00 1993-1 9,331/26,389 - 2.94 (2.62, 3.29 1.00
2000- 2004 16,343/93,781 L] 1.52 (1.46, 1.59 0.74 2000~ 2004 6.530/21.044 - 2.48 (2.29, 2.68 0.84
2005- 2009 11,507/106,484 L] 1.09 (1.06, 1.14 0.53 2005- 2009 5,221/21,444 [ ] 1.88 (1.77, 2.00, 0.64
2010- 2015 4,398/134,397 L] 0.70 (0.67, 0.73 2010- 2015 2,979/21,940 L 1.48, 1.66, 0.5
Age at diagnosis (years) (p=3. 9x10 ) Age at diagnosis (years) (p=1. leo *)
4,202/20,157 L] 1.50 (1.42, 1.58 1.00 411/7,965 L] 2.02 (1.87, 2.19 1.00
40- 49 9,645/73,435 u 1.13(1.08, 1.18 0.75 40- 49 4 691/17 872 u 1.74 (1.62, 1.88 0.86
50- 64 18.865/177,712 - 1.28(1.22,1.34 0.86 50- 64 8.660/36.329 - 2.02 (1.84, 2.20 1.00
65-70 7,275/64,589 - 1.58 (1.52, 1.64 1.06 65- 70 2,682/10,820 - 2.40 (2.21, 2.60, 1.18
71-79 9,718/60,749 L] 1.89(1.81, 1.97 1.26 71-79 3,737/12,035 - 291 (2.67,3.18 1.44
80- 89 4,203/24,984 ] 76 (2.63, 2.90 1.85 80- 89 1,880/5,795 - 4.11 (3.69, 4.57 2.03
Cancer screen- detected (p=2.x10""*° Cancer screen- detected (p=4.8x10%%)
Eligible: screen- detected 5, 923/114 900 [ ] 1.01 (0.96, 1.06 1.00 Eligible: screen- detected 1,762/13,339 - 1.61 (1.47,1.77 1.00
Eligible: not screen- detected 15 126l104 493 [ ] 1.53 (1.46, 1.60 1.51 Eligible: not screen- detected ~ 7,870/28,933 - 2.34 (2.16, 2.54 1.45
Not eligible for screening 32,861/202,235 [ ] 1.49 (1.44, 1.54 1.47 Not eligible for screening 14,430/48,544 - 2.35(2.18, 2.53 1.45
Tumour size (mm) (p=4.x10""*) Tumour size (mm) (p=5.2x10 ;
1-20 20,502/257,689 [ ] 1.03(1.00, 1.06 1.00 1-20 ,138/42,849 [ ] 1.63(1.52, 1.75 1.00
21-50 28,765/147,684 - 1.78 (1.73, 1.83 1.74 21-50 14,217/42,575 - 2.68 (2.53, 2.84 1.65
>50 4,643/16,254 [ ] 2.40 (2.30, 2.52 2.34 >50 2,707/5,393 - 3.75 (3.48, 4.05, 231
Number of positive nodes (p=9.x10 '** Number of positive nodes (p=2.8x10 %)
0 15,489/242,061 ] 0.76 (0.74, 0.79 1.00 0 6,716/46,397 ] 1.21(1.12, 1.30 1.0
1to3 20,995/127,078 L] 1.69 (1.64, 1.75 2.22 1t03 9,049/28,585 L] 2.66 (2.48,2.84 2.20
4t09 [ ] 3.00 (2.90, 3.11 3.93 4t09 5,037/10,385 - 4.49 (4.18, 4.83 3.72
10 or more 6,141/15,149 - 4.53 (4.35, 4.73 5.94 10 or more 3,259/5, 448 -= 6.37 (5.92, 6.84 5.28
Tumour grade (p=4.3x10"*) Tumour grade (p=1.2x10"*)
Low 5,313/93,798 [ ] 0.71(0.68, 0.73 1.00 Low 370/3,660 - 1.03 (0.85, 1.25 1.00
Medium 27,152/223,802 L] 1.29 (1.27,1.32 1.83 Medium 4,534/21,380 - 2.05(1.91,2.21 1.99
High 21, 445/104,027 L] 1.95(1.87, 2.03, 2.76 High 19,158/65,777 L] 2.98 (2.85, 3.12, 2.88
Breast cancer laterality (p=1.3x10 " Breast cancer laterality (p=2.9x10 %)
Left 27,983/215,990 [ 1.46 gl 42, 1.50; 1.00 Left 12,876/47,916 L 227 (2.14,2.41 1.00
Right 25,929/205,638 ] 1.40 (1.36, 1.44, 0.96 Right 11,186/42,901 [ ] 2.19 (2.06, 2.32, 0.96
Index of multiple deprivation (p=3.9x10 %) Index of multiple deprivation (p=3.7x10 ")
<20% (least deprived 11,404/98,369 [ ] 1.31 (1. <20% (Ieast deprived) 4,812/19,678 [ ] 2.06 (1.93,2.21 .00
20-39% 12,061/97,503 L] 1.40 (1. 20- 399 5,020/19,562 - 2.19 (2.04,2.34 1.06
40- 59% 11,400/89,098 ] 1.44 (1. 40- 59% 5,025/18,710 ] 2.26 (2.13, 2.40 1.09
60- 79% . 10,429/76,540 L 1.48 (1. 60- 79% 4,657/16,996 - 2.31(2.16, 2.47 1.12
80+% (most deprived) 8,616/60,117 ] 1.59 (1. 80+% (most deprived) 4,546/15,869 L] 242 (2.27,2.58 17
Reglon of residence (p=3.7x10""") Reglon of residence (p=9.2x10 *)
Easi 5, 762/47 477 L] 1.40 (1. 1.00 Eas 2,413/9,312 L] 2.19 (2.05, 2.34 1.00
Nor‘lh W st 7,690/57,8. ] 1.53 (1. 62 1.10 North W 3,185/12,153 - 2.34 (2.14, 2.57 1.07
Northern & Yorkshire 6, 90/52,807 » 1.84 (1. 1.31 Northern & Yorkshire 3,702/14,122 - 2.78 (2.52, 3.06, 1.27
Oxford 3,010/25,492 - 1.61 (1. 7 1.15 Oxford 1,441/5,449 - 2.55(2.33, 2.79 1.16
South West 8,849/68.253 L] 1.59 (1. 1.13 South West 3,157/12,789 - 2.36 (2.14, 2.60 1.08
Thames 11,983/88,463 L] 1.08 (1. 0.77 Thames 5,301/19,147 - 1.73 (1.55, 1.92 0.79
Trent 3,847/34,691 n 1.50 (1. 1.07 Trent 1,868/7,264 - 2.47 (2.26, 2.69, 1.13
West Midlands 6,378/46,597 - 1.61(1. 1.15 West Midlands 2,991/10,577 - 2.50 (2.34, 2.68 1.14
Time since diagnosis (years) (p=4.6x10"° Time since diagnosis (years) (p—3 1x10°™")
=1 2,195/421,628 [ ] 0.74 (0.68, 0.80 1.00 <=1 71/90,818 - 2.07 (1.91,2.24 1.00
1-2 5,445/416,990 L] 1.43(1.33, 1.54 1.94 1-2 .045/ 7,19 - 4.05(3.77, 4.36, 1.96
2-3 ,467/408, a 1.81(1.71,1.91 2.46 2-3 4,531/80,81 - 4.22 (3.93,4.53 2.04
3-4 7/398, L 2.02(1.92,2.12 2.74 3-4 3,670/74,995 - 3.87(3.59,4.17 1.87
4-5 5,594/386,920 L 1.77 (1.70, 1.85, 241 4-5 2,274/70,067 - 2.65 (2.44, 2.87 1.28
5-10 16, 626/251 543 n 1.52 (1.48, 1.56, 2.06 5-10 4,574/48,957 L] 1.60 (1.47,1.74 0.77
10- 15 7,736/213,256 [ 1.21(1.16, 1.26, 1.64 10-15 1,345140,404 L 0.76 (0.67, 0.87 0.37
15- 20 2,746/107,488 u 0.96 (0.90, 1.03 1.31 15- 20 402/23,132 » 0.45 (0.34, 0.59 0.22
20-21 332/40,078 L] 0.82 (0.71, 0.94, 111 20-21 46/10,491 - 0.34 (0.20, 0.56, 0.16
All ER- positive 53,912/421,628 [ ] 1.43(1.39, 1.47) All ER- negative 24,062/90,818 L] 2.23(2.11, 2.36)
1T 1 1 1T 1 1
0 2 4 6 0 2 4 6

Figure S7: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease according to nine characteristics, and time since diagnosis

For each characteristic, rates are adjusted for all the other characteristics shown including time since diagnosis.
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Breast cancer mortality (to accompany figure 2)

ER-positive (years 0-5)

ER-negative (years 0-5)

Deaths/ Rate Deaths/ Rate
Characteristic Women Adjusted annual mortality rate % (95% CI) ratio Characteristic Women Adjusled annual mortality rate % (95% CI) ratio
Calendar perlod of diagnosis (p=1.8x10"*) Calendar penod of diagnosis (p=9.5x10 **)
1993- 199 9,358/86,965 - 2.64 (2.43, 2.87) 1.00 1993- 199 6,184/26,389 - 4.34 (3.81, 4.93) 1.00
2000- 2004 7,151/93,781 L] 1.83 (1.70, 1.97) 0.69 2000- 2004 4,532/21,044 - 3.67 (3.36, 4.00) 0.85
2005- 2009 5,561/106,484 [ ] 1.21 (1.15, 1.28) 0.46 2005- 2009 3,997/21,444 [ ] 2.86 (2.67, 3.05) 0.66
2010- 2015 4,398/134,397 L] 0.86 (0.83, 0.88) 0.32 2010- 2015 2,979/21,940 [ ] 2.31(2.20, 2.42) 0.53
Age al diagnosis (years) (p 1 7x10°%) Age at diagnosis (years) (p 9.2x10*)

52/20,157 [ ] 1.51 (1.40, 1.62) 1.00 1,708/7,965 [ ] 2.84 (2.63, 3.07) 1.00
40- 49 4 211/73 435 L] 1.11(1.05, 1.18) 0.74 40 49 3, 235/17 872 [ ] 2.44 (2.29, 2.60) 0.86
50- 64 8,209/177,712 L] 1.40 (1.33, 1.47) 0.93 50- 64 6,038/36,329 L] 2.87 (2.71, 3.05) 1.01
65- 70 3,587/64,589 - 1.73 (1.64, 1.82) 1.15 65-70 2,023/10,820 L] 3.45 (3.17, 3.74) 121
71-79 5,422/60,749 L] 2.01(1.92,2.11) 1.34 71-79 2,980/12,035 - 4.10 (3.78, 4.45) 1.44
80- 89 3,086/24,984 L] 3.05 (2.91, 3.20) 2.03 80-89 1,707/5,795 - 5.90 (5.37, 6.48) 2.08
Cancer screen- detected (p=8.2x10"%%) Cancer screen- detected (p=3.9x10 %)
Screen- detected 2,310/114,900 [ ] 0.96 (0.90, 1.01) 1.00 Screen- detected 1,117/13,339 [ ] 2.11 (1.94, 2.31) 1.00
Not screen- detected 24,159/306,728 L] 1.66 (1.59, 1.73) 1.74 Not screen- detected 16,576/77,478 [ ] 3.40 (3.20, 3.60) 1.61
Tumour size (mm) (p=2.x10""%) Tumour size (mm) (p=8.6x10"*)
1-20 8,252/257,689 L] 1.05 (1.00, 1.10) 1.00 1-20 4,669/42,849 L] 2.23(2.07, 2.39) 1.00
21-50 15, 248/147 684 - 1.88 (1.81, 1.96) 1.80 21-50 10 764/42 575 [ ] 3.82(3.60, 4.05) 1.72
>50 2,969/16,254 L] 2.68 (2.53, 2.84) 2.56 >50 2,259/5,393 - 5.49 (5.07, 5.95) 2.47
Number of positive nodes (p=7.x10"*" Number of positive nodes (p=5.0x10""")
0 6,401/242,061 - 0.75(0.71, 0.79) 1.00 0 4,611/46,397 L] 1.68 (1.55, 1.81) 1.00
1to3 9,971/127,078 [ ] 1.74 (1.65, 1.83) 2.32 1to3 6,479/28,585 [ ] 3.69 (3.47, 3.94) 2.20
4t09 6,242/37,339 L] 3.24 (3.10, 3.39) 4.34 4109 3,920/10,385 - 6.33 (5.90, 6.79) 3.78
10 or more 3,854/15,149 - 5.04 (4.80, 5.30) 6.75 10 or more 2,682/5,448 = 8.93(8.30,9.62) 5.33
Tumour grade (p=1.9x10"° Tumour grade (p=4.7x10"*)
Low 1, 512/93 798 o 0.50 (0.47, 0.53) 1.00 Low 151/3,660 L] 1.05(0.82, 1.34) 1.00
Medlum 11, 513/223 802 L] 1.17 (1.13,1.21) 2.34 Medlum 2, 679/21 380 [ ] 2.65 (2.44, 2.88) 2.54
High 13,444/104,027 L] 2.48 (2.35, 2.61) 4.97 High 14 862/65 777 [ ] 4.73 (4.52, 4.95) 4.52
Breast cancer laterality (p=4.4x10"%) Breast cancer laterality (p=1.4x10"%)
Left 13,807/215,990 L] 1.60 (1.53, 1.67) 1.00 Left ,511/47,916 L] 3.28 (3.09, 3.48) 1.00
Right 12,662/205,638 L] 1.53 (1.47, 1.60) 0.96 Right 8,182/42,901 L] 3.13 (2.95, 3.33) 0.96
Index of multiple deprivation (p=2.6x10*) Index of multiple deprivation (p=4.3x10"")
<20% (least deprived) 5,349/98,369 L] 1.41 (1.34, 1.48) 1.00 <20% (least deprived) 3,475/19,678 [} 2.96 (2.76, 3 1.00
20-39% 5,777/97,503 - 1.51 (1.44, 1.59) 1.07 20- 39% 3,628/19,562 u 3.10(2.89, 3.33) 1.05
40- 59% 5,607/89,098 L] 1.57 (1.50, 1.65) 1.12 40- 59% 3,680/18,710 [ ] 3.24 (3.05, 3.44) 1.10
60- 79% 5,205/76,540 - 1.62 (1.55, 1.70) 1.15 60- 79% 3,461/16,996 L] 3.32(3.09, 3.57) 112
80+% (most deprived) 4,530/60,117 . 1.80(1.70,1.90)  1.28 80+% (most deprived) 3,447/15,869 n 3.56 (3.33,3.79)  1.20
Region of residence (p=3.9x10"*° Region of residence (p=6.9x10"**
Eastern 2,663/47,477 L] 1.46 (1.39, 1.53) 1.00 Eastern 1,769/9,312 L] 3.17 (2.97, 3.40) 1.00
North West 3,914/57,846 [ ] 1.74 (1.62, 1.88) 1.19 North West 2,377/12,153 [ ] 3.35(3.04, 3.69) 1.06
Northern & Yorkshire 3,039/52,807 [ ] 1.97 (1.73, 2.23) 1.35 Northern & Yorkshire 2,628/14,122 - 3.90 (3.48, 4.36) 1.23
Oxford 1,447/25,492 - 1.78 (1.63, 1.95) 1.22 Oxford 1,025/5,449 - 3.66 (3.27, 4.08) 1.15
South West 4,481/68,253 L] 1.79 (1.65, 1.94) 1.23 South West 2,395/12,789 - 3.43 (3.08, 3.81) 1.08
Thames 5,935/88,463 L] 1.18 (1.09, 1.28) 0.81 Thames 3,837/19,147 » 2.47 (2.16, 2.82) 0.78
Trent 1,911/34,691 L] 1.63 (1.51, 1.76) 112 Trent 1,392/7,264 L] 3.49 (3.20, 3.80) 1.10
West Midlands 3,075/46,597 - 1.73 (1.64,1.81) 1.18 West Midlands 2,268/10,577 L] 3.70 (3.47, 3.94) 117
Time since diagnosis (years) (p=1.6x10"%) Time since diagnosis (years) (p=5.4x10"")
<=1 195/421,628 - 0.73 (0.68, 0.78) 1.00 <=1 171/90,818 [ ] 1.92 (1.78, 2.07) .00
1-2 5 445/416 990 L] 1.43 (1.34,1.52) 1.96 1-2 5 045/87 195 u 3.77 (3.53, 4.03) 1.97
2-3 6,467/408,456 L] 1.82 (1.74, 1.91) 2.50 2-3 4,531/80,814 . 3.95(3.70, 4.21) 2.06
3-4 6,767/398,301 L] 2.05 (1.96, 2.14) 2.81 3-4 3,670/74,995 [ ] 3.64 (3.40, 3.89) 1.89
4-5 5,594/386,920 L] 1.81 (1.75, 1.88) 249 4-5 2,274/70,067 L] 2.49 (2.32, 2.68) 1.30
All ER- positive 26,470/421,628 L] 1.57 (1.51, 1.63) All ER- negative 17,693/90,818 L] 3.21(3.03, 3.40)
T T1711 TT 111
0246810 0246 810

Figure S8: Adjusted annual breast cancer mortality rates during 0-5 years after diagnosis in women with early breast
cancer with ER-positive or ER-negative disease according to nine characteristics, and time since diagnosis

For each characteristic, rates are adjusted for all the other characteristics shown including time since diagnosis.
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Breast cancer mortality (to accompany figure 2)

ER-positive (years 5-15)

ER-negative (years 5-15)

Deaths/ Rate Deaths/ Rate
Characteristic Women Annual adjusted mortality rate % (95% CI) ratio Characteristic Women  Adjusted annual mortality rate % (95% CI) ratio
Calendar period of diagnosis (p=9.9x10 %) Calendar period of diagnosis (p=5.3x10"")
1993- 1999 9,759/72,941 L] 1.72 (1.65, 1.80) 1.00 1993- 1999 2,760/17,872 L] 1.81(1.58, 2.08) 1.00
2000- 2004 8,657/82,030 L] 1.32(1.28,1.37) 0.77 2000- 2004 1,935/15,162 L] 1.51 (1.36, 1.69) 0.83
2005- 2009 5,945/96,570 L] 1.07 (1.03, 1.11) 0.62 2005- 2009 1,224/15,923 L] 1.06 (0.95, 1.17) 0.58
Age at diagnosis (years) (p=1.2x10 *) Age at diagnosis (years) (p=6.6x10 ")
18- 39 1,983/13,190 L] 1.57 (1.49, 1.66) 1.00 18- 39 654/4,627 L] 1.44 (1.27, 1.65) 1.00
40- 49 4,741/45,263 L] 1.17 (1.13,1.21) 0.74 40- 49 1,331/10,653 L] 1.23(1.12, 1.36) 0.85
50- 64 9,213/113,700 L] 1.26 (1.22, 1.30) 0.80 50- 64 2,409/21,842 L] 1.33(1.21, 1.46) 0.92
65-70 3,307/35,360 L] 1.50 (1.44, 1.57) 0.96 65- 70 622/5,247 L] 1.58(1.37, 1.83) 1.10
71-79 3,998/33,383 L] 1.76 (1.69, 1.83) 1.12 71-79 730/5,057 L] 2.01 (1.76, 2.29) 1.39
80- 89 1,117/10,643 L] 2.30 (2.15, 2.46) 1.46 80- 89 172/1,530 - 2.35(1.88, 2.94) 1.63
Cancer screen- detected (p=1.2x10 ") Cancer screen- detected (p=7.3x10 %)
Screen- detected 3,147/64,063 L] 1.03 (0.98, 1.08) 1.00 Screen- detected 586/7,729 L] 1.26 (1.10, 1.45) 1.00
Not screen- detected 21,215/187,479 [ ] 1.45(1.41, 1.48) 1.40 Not screen- detected 5,333/41,228 [ ] 1.49 (1.37, 1.63) 1.19
Tumour size (mm) (p=8.x10 *** Tumour size (mm) (p=3.0x10"**)
1-20 10,510/161,131 L] 1.04 (1.01, 1.07) 1.00 1-20 2,254/26,164 L] 1.17 (1.06, 1.29) 1.00
21-50 12,289/82,798 L] 1.77 (1.72, 1.81) 1.70 21-50 3,239/20,844 L] 1.78 (1.63, 1.94) 1.52
>50 1,562/7,613 L] 2.14 (2.00, 2.28) 2.06 >50 426/1,949 - 2.15(1.85, 2.50) 1.83
Number of positive nodes (p=6.x10""** Number of positive nodes (p=7.9x10"*
0 7,831/142,469 L] 0.80 (0.77, 0.82) 1.00 0 1,938/27,004 L] 0.84 (0.76, 0.93) 1.00
1to3 9,767/78,958 L] 1.72 (1.66, 1.78) 2.16 1to3 2,374/15,497 L] 1.86 (1.68, 2.06) 221
4t09 4,610/22,284 L] 2.86 (2.74, 2.99) 3.60 4t09 1,052/4,566 - 3.01 (2.66, 3.40) 3.58
10 or more 2,153/7,831 L] 4.07 (3.82, 4.35) 5.12 10 or more 554/1,890 - 4.21 (3.66, 4.84) 5.01
Tumour grade (p=5.5x10"*°) Tumour grade (p=1.1x10"%)
Low 3,068/63,056 L] 0.82(0.79, 0.86) 1.00 Low 177/2,848 L] 0.85 (0.67, 1.07) 1.00
Medium 13,849/131,453 L] 1.46 (1.43, 1.49) 1.78 Medium 1,664/13,301 L] 1.61(1.45,1.77) 1.90
High 7,444/57,032 L] 1.56 (1.50, 1.63) 1.90 High 4,078/32,808 L] 1.58 (1.48, 1.70) 1.87
Breast cancer laterality (p=6.6x10 ") Breast cancer laterality (p=9.8x10 ")
Left 12,614/128,686 L] 1.41 (1.37,1.44) 1.00 Left 3,114/25,730 L] 1.46 (1.33, 1.60) 1.00
Right 11,748/122,856 L] 1.35(1.32,1.39) 0.96 Right 2,805/23,227 L] 1.46 (1.33, 1.59) 1.00
Index of multiple deprivation (p=3.0x10 %) Index of multiple deprivation (p=1.0x10""")
<20% (least deprived) 5,337/59,342 . 1.28(1.24,1.33)  1.00 <20% (least deprived) 1,240/10,990 . 1.36 (1.22,1.51)  1.00
20- 39% 5,581/58,503 L] 1.37 (1.33,1.42) 1.07 20- 39% 1,293/10,727 L] 1.48 (1.34, 1.63) 1.09
40- 59% 5,129/53,142 L] 1.38 (1.34,1.43) 1.08 40- 59% 1,251/10,114 L] 1.49 (1.34, 1.65) 1.10
60- 79% 4,652/45,478 L] 1.43 (1.38,1.48) 1.11 60- 79% 1,118/8,975 L] 1.51(1.34, 1.69) 111
80+% (most deprived)  3,661/35.075 . 147 (141, 154) 115 80+% (most deprived) 1.016/8,150 . 148(132,1.65)  1.09
Region of residence (p=4.1x10"*) Region of residence (p=1.8x10""")
Eastern 2,740/28,071 L] 1.41 (1.35, 1.47) 1.00 Eastern 596/5,090 L] 1.41(1.25, 1.57) 1.00
North West 3,355/34,822 L] 1.44 (1.36, 1.51) 1.02 North West 751/6,504 L] 1.54 (1.34, 1.77) 1.10
Northern & Yorkshire 2,959/31,618 - 1.78 (1.65, 1.92) 1.26 Northern & Yorkshire 985/8,024 L] 1.90 (1.64, 2.22) 1.36
Oxford 1,390/15,452 L] 1.53 (1.43, 1.64) 1.09 Oxford 383/2,993 L] 1.68 (1.44, 1.96) 1.19
South West 3,812/40,912 L] 1.47 (1.41, 1.53) 1.04 South West 728/6,948 L] 1.49 (1.30, 1.71) 1.06
Thames 5,431/52,647 L] 1.05 (1.01, 1.09) 0.74 Thames 1,347/10,024 L] 1.15(1.02, 1.29) 0.82
Trent 1,773/19,370 L] 1.47 (1.39, 1.57) 1.05 Trent 454/3,561 L] 1.71(1.47, 1.99) 1.22
West Midlands 2,899/28,647 L] 1.56 (1.50, 1.64) 1.11 West Midlands 672/5,810 L] 1.52 (1.35, 1.71) 1.08
Time since diagnosis (years) (p=4.5x10""") Time since diagnosis (years) (p=4.8x10 %)
5-10 16,626/251,543 L] 1.49 (1.45, 1.53) 1.00 5-10 4,574/48,957 L] 1.82 (1.67, 1.99) 1.00
10- 15 7,736/213,256 L] 1.20 (1.16, 1.24) 0.81 10-15 1,345/40,404 L] 0.84 (0.75, 0.95) 0.46
All ER- positive 24,362/251,543 L] 1.38(1.35, 1.41) All ER- negative 5,920/48,957 L] 1.46 (1.34, 1.58)
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Figure S9: Adjusted annual breast cancer mortality rates during 5-15 years after diagnosis in women with early
breast cancer with ER-positive or ER-negative disease according to nine characteristics, and time since diagnosis

For each characteristic, rates are adjusted for all the other characteristics shown including time since diagnosis.
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Breast cancer mortality (to accompany figure 2)

ER-positive (years 15+)

ER-negative (years 15+)

Deaths/ Rate Deaths/ Rate
Characteristic Women Adjusted annual mortality rate % (95% CI) ratio Characteristic Women Adjusted annual mortality rate % (95% Cl) ratio
Calendar period of diagnosis (p=2.4x10"") Calendar period of diagnosis (p=8.5x10"")
1993- 1999 2,543/49,655 L] 0.97 (0.91, 1.03) 1.00 1993- 1999 387/12,143 . 0.60 (0.43, 0.83) 1.00
2000- 2004 535/57,832 L] 0.91 (0.83, 1.00) 0.94 2000- 2004 61/10,989 - 0.62 (0.43, 0.90) 1.04
Age at diagnosis (years) (p=2.4x10"") Age at diagnosis (years) (p=1.2x10""")
18- 39 266/7,066 L] 1.07 (0.93, 1.23) 1.00 18- 39 48/2,585 - 0.58 (0.35, 0.97) 1.00
40- 49 691/23,192 [ ] 0.83(0.76, 0.92) 0.78 40- 49 125/6,095 - 0.52 (0.36, 0.74) 0.89
50- 64 1,442/56,736 L] 0.90 (0.84, 0.97) 0.84 50- 64 212/11,478 - 0.58 (0.42, 0.79) 0.99
65-70 380/12,084 - 1.18 (1.06, 1.31) 1.10 65- 70 36/1,836 - 0.72 (0.43,1.19) 1.23
71-79 297/8,409 - 1.54 (1.36, 1.75) 1.44 71-79 26/1,136 - 1.05 (0.57, 1.92) 1.80
Cancer screen- detected (p=3.5x10"%) Cancer screen- detected (p=8.8x10"")
Screen- detected 465/23,739 L] 0.85 (0.76, 0.96) 1.00 Screen- detected 58/3,328 - 0.59 (0.36, 0.96) 1.00
Not screen- detected 2,613/83,748 L] 0.98 (0.92, 1.04) 1.15 Not screen- detected 390/19,804 - 0.60 (0.45, 0.81) 1.03
Tumour size (mm) (p=6.2x10"*°) Tumour size (mm) (p=6.4x10"%)
1- 20 1,739/75,301 - 0.79 (0.74, 0.85) 1.00 1-20 214/13,491 ] 0.52(0.38,0.71) 1.00
21-50 1,228/29,979 L] 1.26 (1.17,1.37) 1.59 21- 50 212/8,969 L] 0.75 (0.54, 1.05) 1.45
>50 111/2,206 [ ] 1.39 (1.09, 1.78) 1.76 >50 21/671 - 0.85 (0.44, 1.66) 1.64
Number of positive nodes (p=9.7x10"*) Number of positive nodes (p=2.1x10""")
0 1,256/64,176 - 0.65 (0.59, 0.70) 1.00 0 166/13,422 . 0.42 (0.31,0.57) 1.00
1to3 1,256/32,774 - 1.25(1.16, 1.36) 1.94 1t03 195/7,347 - 0.78 (0.55, 1.11) 1.88
4109 432/8,201 L] 1.85(1.62, 2.11) 2.86 4t09 64/1,790 - 1.15(0.71, 1.85) 2.76
10 or more 133/2,335 - 2.20 (1.72, 2.82) 3.41 10 or more 22/572 - 1.27 (0.64, 2.53) 3.05
Tumour grade (p=1.1x10"%) Tumour grade (p=2.4x10"%)
Low 732/31,910 L] 0.89 (0.82, 0.98) 1.00 Low 41/1,913 - 0.57 (0.34, 0.95) 1.00
Medium 1,790/52,891 - 1.17 (1.10, 1.24) 1.30 Medium 190/6,826 - 0.73 (0.53, 1.01) 1.29
High 556/22,685 - 0.72 (0.63, 0.81) 0.80 High 217/14,393 . 0.44 (0.34, 0.56) 0.77
Breast cancer laterality (p=5.9x10""") Breast cancer laterality (p=5.6x10"")
Left 1,561/54,499 L] 0.97 (0.90, 1.04) 1.00 Left 250/12,299 l 0.62 (0.46, 0.84) 1.00
Right 1,517/52,988 . 0.95 (0.89, 1.01) 0.98 Right 198/10,833 - 0.58 (0.42, 0.80) 0.93
Index of multiple deprivation (p=2.5x10 %) Index of multiple deprivation (p=3.8x10""")
<20% (least deprived) 716/26,853 . 0.90 (0.83, 0.99) 1.00 <20% (least deprived) 7/5,523 - 0.55 (0.37, 0.82) 1.00
20- 39% 702/25,441 L] 0.92 (0.85, 1.01) 1.02 20- 39% 98/5,108 - 0.61 (0.43, 0.88) 111
40- 59% 663/22,477 [ ] 0.99 (0.91, 1.08) 1.10 40- 59% 93/4,811 ] 0.58 (0.39, 0.84) 1.04
60- 79% 571/18,701 L] 1.00 (0.91, 1.11) 111 60- 79% 77/3,981 - 0.63 (0.42, 0.95) 1.14
80+% (most deprived) 424/14,014 L] 1.01 (0.90, 1.13) 1.12 80+% (most deprived) 82/3,707 L 0.67 (0.46, 0.98) 1.21
Region of residence (p=3.1x10"") Region of residence (p=3.9x10"")
Eastern 358/12,350 ] 0.92 (0.82, 1.03) 1.00 Eastern 47/2,474 - 0.57 (0.38, 0.87) 1.00
North West 419/14,742 [ ] 0.96 (0.84, 1.10) 1.05 North West 57/2,956 - 0.74 (0.48, 1.14) 1.28
Northern & Yorkshire 391/13,246 L] 1.28 (1.09, 1.50) 1.40 Northern & Yorkshire 88/3,797 - 0.84 (0.54, 1.29) 1.46
Oxford 172/6,936 L] 0.94 (0.78, 1.14) 1.03 Oxford 32/1,800 - 0.57 (0.33, 0.99) 0.99
South West 555/17,771 L] 1.11 (0.99, 1.24) 1.21 South West 33/2,960 - 0.56 (0.28, 1.11) 0.98
Thames 615/22,374 - 0.73 (0.64, 0.83) 0.79 Thames 117/4,593 - 0.47 (0.33, 0.66) 0.82
Trent 161/7,447 L] 0.91 (0.76, 1.08) 0.99 Trent 22/1,735 - 0.65 (0.35, 1.21) 1.13
West Midlands 403/12,618 L] 1.13 (1.01, 1.26) 1.23 West Midlands 50/2,814 ] 0.63 (0.41, 0.95) 1.09
Time since diagnosis (years) (p=7.0x10"%) Time since diagnosis (years) (p=1.8x10 ")
15-20 2,746/107,488 L] 0.97 (0.92, 1.03) 1.00 15- 20 402/23,132 ol 0.62 (0.47,0.82) 1.00
20-21 332/40,078 L] 0.87 (0.77,0.98) 0.89 20- 21 46/10,491 - 0.47 (0.29, 0.76) 0.76
All ER- positive 3,078/107,488 - 0.96 (0.91, 1.01) All ER- negative 449/23,132 i 0.60 (0.45, 0.80)
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Figure S10: Adjusted annual breast cancer mortality rates during 15+ years after diagnosis in women with early
breast cancer with ER-positive or ER-negative disease according to nine characteristics, and time since diagnosis

For each characteristic, rates are adjusted for all the other characteristics shown including time since diagnosis.
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Breast cancer mortality (to accompany figure 3)

Figure S11: Adjusted annual breast cancer mortality rates during 0-5 years after diagnosis in women with early
breast cancer with ER-positive or ER-negative disease by calendar period of diagnosis, according to age at diagnosis

In this figure all age-groups have the same length of follow-up.
Rates are adjusted for all the characteristics shown in figure S7.

Vertical lines are 95% confidence intervals.
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Breast cancer mortality (to accompany figures 3-7)

Figure S12: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to breast cancer laterality, index of multiple deprivation
and region of residence

Further details are in figures S18-S20.

Vertical lines are 95% confidence intervals.
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Breast cancer mortality (to accompany figure 3)

Age at diagnosis

ER-positive ER-negative

Age and Deaths/ Rate Age and Deaths/ Rate
calendar period Women Adjusted annual mortality rate % (95% CI) ratio calendar period Women Adjusted annual mortality rate % (95% CI) ratio
Age at diagnosis: 18- 39 years Age at diagnosis: 18- 39 years

1993- 1999 1,900/5,420 - 2.14 (1.96, 2.32) 1.00 1993- 1999 1,042/2,431 - 2.87(2.51,3.28) 1.00
2000- 2004 1,316/4,908 ] 1.64 (1.51,1.77) 0.77 2000- 2004 727/2,093 - 2.28(2.03, 2.55) 0.79
2005- 2009 758/4,762 L] 1.05 (0.96, 1.16) 0.49 2005- 2009 443/1,789 - 1.52(1.34,1.72) 0.53
2010- 2015 227/5,066 L] 0.66 (0.57, 0.76) 0.31 2010- 2015 197/1,650 - 1.22(1.05, 1.43) 0.43
Age at diagnosis: 40- 49 years Age at diagnosis: 40- 49 years

1993- 1999 4,000/15,412 ] 1.63(1.52, 1.76) 1.00 1993- 1999 2,281/6,305 - 2.38(2.15, 2.63) 1.00
2000- 2004 2,935/15,538 ] 1.22(1.16, 1.28) 0.75 2000- 2004 1,127/3,774 - 1.95(1.77, 2.15) 0.82
2005- 2009 2,057/18,514 L] 0.82 (0.77,0.87) 0.50 2005- 2009 858/3,854 L 1.41(1.27, 1.56) 0.59
2010- 2015 652/23,969 ] 0.45 (0.41, 0.49) 0.28 2010- 2015 423/3,938 ] 1.10(0.99, 1.23) 0.46
Age at diagnosis: 50- 64 years Age at diagnosis: 50- 64 years

1993- 1999 7,913/36,418 ] 1.89 (1.78, 2.02) 1.00 1993- 1999 3,673/11,047 - 2.78(2.48,3.12) 1.00
2000- 2004 5,875/41,689 L] 1.37(1.31,1.44) 0.72 2000- 2004 2,514/9,071 - 2.22(2.04,2.42) 0.80
2005- 2009 3,913/45,377 L] 0.99 (0.95, 1.04) 0.52 2005- 2009 1,732/8,363 L] 1.64 (1.52,1.77) 0.59
2010- 2015 1,163/54,226 L] 0.55 (0.52, 0.59) 0.29 2010- 2015 739/7,847 ] 1.21(1.10,1.32) 0.43
Age at diagnosis: 65- 70 years Age at diagnosis: 65- 70 years

1993- 1999 2,902/10,751 [ ] 2.28(2.13,2.44) 1.00 1993- 1999 984/2,633 - 3.14 (2.68, 3.67) 1.00
2000- 2004 2,188/12,156 L] 1.61(1.51,1.72) 0.71 2000- 2004 725/2,242 - 2.69(2.37,3.05) 0.86
2005- 2009 1,579/17,444 ] 1.24(1.17,1.32) 0.54 2005- 2009 608/2,762 - 2.05(1.82,2.32) 0.66
2010- 2015 605/24,236 L] 0.74 (0.68, 0.80) 0.32 2010- 2015 363/3,182 L] 1.61(1.44,1.81) 0.51
Age at diagnosis: 71- 79 years Age at diagnosis: 71- 79 years

1993- 1999 3,627/13,900 L] 2.49 (2.33, 2.66) 1.00 1993- 1999 1,072/3,087 - 3.17 (2.67,3.77) 1.00
2000- 2004 2,910/13,991 L] 1.97 (1.85, 2.09) 0.79 2000- 2004 1,020/2,711 - 3.37(3.02, 3.76) 1.06
2005- 2009 2,177/14,131 L] 1.49 (1.41,1.57) 0.60 2005- 2009 984/2,990 - 2.74(2.48,3.01) 0.86
2010- 2015 1,002/18,725 L] 1.06 (0.99, 1.14) 0.43 2010- 2015 660/3,246 - 2.31(2.11, 2.53) 0.73
Age at diagnosis: 80- 89 years Age at diagnosis: 80- 89 years

1993- 1999 1,317/5,062 - 3.78 (3.50, 4.09) 1.00 1993- 1999 277/883 —-— 3.86 (3.09, 4.82) 1.00
2000- 2004 1,117/5,496 - 2.66 (2.46, 2.88) 0.70 2000- 2004 414/1,151 - 4.02 (3.46, 4.66) 1.04
2005- 2009 1,021/6,253 ] 1.96 (1.81, 2.12) 0.52 2005- 2009 593/1,684 - 3.65 (3.26, 4.07) 0.94
2010- 2015 746/8,172 L] 1.78 (1.65, 1.93) 0.47 2010- 2015 595/2,075 - 3.73(3.38,4.11) 0.97
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Figure S13: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to age at diagnosis (Figure 3)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.
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Breast cancer mortality (to accompany figure 4)

Cancer screen-detected

ER-positive ER-negative

Screening and Deaths/ Rate Screening and Deaths/ Rate
calendar period Women Adjusted annual mortality rate % (95% CI) ratio calendar period Women Adjusted annual mortality rate % (95% CI) ratio
Eligible: screen- detected Eligible: screen- detected

1993- 1999 1,741/12,138 L] 1.69 (1.56, 1.84) 1.00 1993- 1999 630/2,842 - 2.53(2.18,2.93) 1.00
2000- 2004 1,698/18,063 L] 1.19(1.11,1.28) 0.70 2000- 2004 402/2,126 - 2.16 (1.82,2.58) 0.86
2005- 2009 1,948/37,203 L] 0.74 (0.70,0.78) 0.43 2005- 2009 511/4,068 L4 1.28(1.12,1.46) 0.51
2010- 2015 535/47,494 = 0.36 (0.33,0.39) 0.21 2010- 2015 217/4,302 L 0.84 (0.72,0.97) 0.33
Eligible: not screen- detected Eligible: not screen- detected

1993- 1999 6,171/24,279 - 2.24 (2.06, 2.42) 1.00 1993- 1999 3,043/8,204 - 3.34 (2.94, 3.80) 1.00
2000- 2004 4,176/23,626 L] 1.62(1.51,1.73) 0.72 2000- 2004 2,112/6,944 - 2.64 (2.35,2.96) 0.79
2005- 2009 3,544/25,618 L] 1.26 (1.19, 1.33) 0.56 2005- 2009 1,829/7,057 - 2.02(1.84,2.22) 0.61
2010- 2015 1,234/30,968 L] 0.76 (0.71, 0.82) 0.34 2010- 2015 884/6,727 L] 1.58 (1.44,1.73) 0.47
Not eligible for screening Not eligible for screening

1993- 1999 13,748/50,547 L] 2.11(1.99, 2.24) 1.00 1993- 1999 5,658/15,342 - 2.93(2.57,3.34) 1.00
2000- 2004 10,468/52,091 L] 1.57 (1.49, 1.66) 0.75 2000- 2004 4,015/11,973 - 2.56 (2.35,2.79) 0.87
2005- 2009 6,015/43,662 . 1.12(1.07,1.18) 0.53 2005- 2009 2,879/10,318 = 1.98 (1.82, 2.15) 0.68
2010- 2015 2,628/55,934 . 0.78 (0.74,0.82) 0.37 2010- 2015 1,877/10,910 . 1.75 (1.62, 1.90) 0.60
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Figure S14: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to screening status (Figure 4)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.

36



E

Size and Deaths/
calendar period Women

Breast cancer mortality (to accompany figure 5)

R-positive

Tumour size

Rate

Adjusted annual mortality rate % (95% CI) ratio

ER-negative

Size and Deaths/
calendar period Women

Rate

Adjusted annual mortality rate % (95% CI) ratio

Tumour size: 1- 20 mm
1993- 1999 9,726/54,238

2000- 2004 5,962/56,958
2005- 2009 3,646/63,833
2010- 2015 1,167/82,658

Tumour size: 21- 50 mm

1993- 1999 10,643/29,954
2000- 2004 8,905/33,354
2005- 2009 6,631/38,194
2010- 2015 2,585/46,181

Tumour size: >50 mm

1993- 1999 1,292/2,772
2000- 2004 1,476/3,468
2005- 2009 1,230/4,456
2010- 2015 645/5,557

T T T
0 2 4 6 8

T 1
10 12

1.55 (1.47, 1.63) 1.00
1.05 (1.00, 1.10) 0.68
0.75 (0.71, 0.78) 0.48
0.41 (0.38, 0.44) 0.27

2.46 (2.30, 2.63) 1.00
1.89 (1.80, 1.99) 0.77
1.38 (1.33, 1.44) 0.56
0.91 (0.87, 0.96) 0.37

3.04 (2.72, 3.38) 1.00
2.72 (2.52, 2.93) 0.89
1.80 (1.67, 1.94) 0.59
1.37 (1.25, 1.49) 0.45

Tumour size: 1- 20 mm
1993- 1999 3,075/12,494

2000- 2004 1,965/9,852
2005- 2009 1,366/9,824
2010- 2015 732/10,677

Tumour size: 21- 50 mm

1993- 1999 5,440/12,420
2000- 2004 3,855/9,978

2005- 2009 3,119/10,119
2010- 2015 1,801/10,056

Tumour size: >50 mm

1993- 1999 816/1,473
2000- 2004 709/1,214
2005- 2009 735/1,499
2010- 2015 445/1,206

'l'llllllIII

T T T 17"
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2.25 (1.97, 2.58) 1.00
1.81 (1.65, 1.99) 0.81
1.31 (1.20, 1.43) 0.58
0.98 (0.89, 1.07) 0.43

3.49 (3.12,3.91) 1.00
2.94 (2.71, 3.19) 0.84
2.27 (2.12, 2.44) 0.65
1.90 (1.78, 2.03) 0.54

4.30 (3.80, 4.87) 1.00
4.22(3.71, 4.80) 0.98
3.24 (2.90, 3.63) 0.75
3.29 (2.90, 3.72) 0.76

Figure S15: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to tumour size (Figure 5)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.
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Breast cancer mortality (to accompany figure 6)

Number of positive nodes

ER-positive ER-negative

Nodes and Deaths/ Rate Nodes and Deaths/ Rate
calendar period Women Adjusted annual mortality rate % (95% CI)  ratio calendar period Women Adjusted annual mortality rate % (95% Cl) ratio
Number nodes positive: 0 Number nodes positive: 0
1993- 1999 6,201/43,652 1.11 (1.05, 1.19) 1.00 1993- 1999 1,966/10,120 - 1.56 (1.35, 1.81) 1.00
2000- 2004 4,792/51,405 0.81 (0.76, 0.87) 0.73 2000- 2004 2,178/11,689 L] 1.32(1.19, 1.47) 0.85
2005- 2009 3,091/58,786 0.59 (0.56, 0.62) 0.53 2005- 2009 1,482/10,906 L] 1.06 (0.98, 1.15) 0.68
2010- 2015 1,404/88,217 0.36 (0.34, 0.38) 0.32 2010- 2015 1,088/13,681 L] 0.88 (0.81, 0.94) 0.56
Number nodes positive: 1to 3 Number nodes positive: 1to 3
1993- 1999 9,162/30,443 2.49 (2.32,2.67) 1.00 1993- 1999 4,093/10,725 - 3.54 (3.12, 4.01) 1.00
2000- 2004 6,048/28,548 1.82(1.73,1.92) 0.73 2000- 2004 2,283/5,909 3.04 (2.80, 3.31) 0.86
2005- 2009 4,291/33,228 1.27 (1.22,1.33) 0.51 2005- 2009 1,713/6,315 2.21(2.03, 2.41) 0.63
2010- 2015 1,493/34,857 0.76 (0.72, 0.81) 0.31 2010- 2015 959/5,636 - 1.78 (1.63, 1.94) 0.50
Number nodes positive: 4 to 9 Number nodes positive: 4 to 9
1993- 1999 4,521/9,684 - 4.33 (4.05, 4.63) 1.00 1993- 1999 2,126/3,813 — 6.08 (5.36, 6.91) 1.00
2000- 2004 3,447/9,720 3.14 (2.97, 3.32) 0.73 2000- 2004 1,285/2,313 - 4.90 (4.41, 5.44) 0.81
2005- 2009 2,472/10,016 2.30(2.17,2.43) 0.53 2005- 2009 1,115/2,575 - 3.79 (3.43, 4.20) 0.62
2010- 2015 842/7,918 1.59 (1.46, 1.73) 0.37 2010- 2015 509/1,683 3.10 (2.76, 3.47) 0.51
Number nodes positive: 10 or more Number nodes positive: 10 or more
1993- 1999 1,776/3,184 - 5.80 (5.24, 6.41) 1.00 1993- 1999 1,144/1,729 8.20(7.21,9.32) 1.00
2000- 2004 2,055/4,106 - 4.89 (4.56, 5.25) 0.84 2000- 2004 782/1,131 7.21(6.36, 8.17) 0.88
2005- 2009 1,651/4,453 - 3.61 (3.36, 3.87) 0.62 2005- 2009 910/1,647 - 5.32(4.79, 5.91) 0.65
2010- 2015 657/3,404 2.81(2.57,3.08) 0.49 2010- 2015 421/939 - 4.90 (4.34, 5.54) 0.60
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Figure S16: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-

negative disease by calendar period of diagnosis, according to number of positive nodes (Figure 6)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.
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Breast cancer mortality (to accompany figure 7)

Tumour grade

ER-positive ER-negative

Grade and Deaths/ Rate Grade and Deaths/ Rate
calendar period Women Adjusted annual mortality rate % (95% CI) ratio calendar period Women Adjusted annual mortality rate % (95% CI) ratio
Tumour grade: Low Tumour grade: Low

1993- 1999 2,943/23,052 L] 1.13(1.07,1.19) 1.00 1993- 1999 276/2,204 - 1.37 (1.08, 1.75) 1.00
2000- 2004 1,558/22,709 . 0.72 (0.68, 0.76) 0.64 2000- 2004 64/717 - 1.15 (0.80, 1.66) 0.84
2005- 2009 661/21,689 L] 0.44 (0.41, 0.48) 0.39 2005- 2009 14/346 - 0.59 (0.30, 1.17) 0.43
2010- 2015 150/26,347 o 0.19 (0.16, 0.22) 0.17 2010- 2015 15/390 - 0.82 (0.49, 1.39) 0.60
Tumour grade: Medium Tumour grade: Medium

1993- 1999 11,013/42,103 L] 1.91(1.82,2.01) 1.00 1993- 1999 2,451/8,257 - 2.74 (2.39, 3.15) 1.00
2000- 2004 8,542/48,629 L] 1.40 (1.35,1.45) 0.73 2000- 2004 1,086/4,732 - 2.35(2.08, 2.64) 0.86
2005- 2009 5,716/57,560 L] 0.96 (0.93, 0.99) 0.50 2005- 2009 621/4,058 - 1.59 (1.42,1.77) 0.58
2010- 2015 1,880/75,509 (= 0.51 (0.48, 0.54) 0.27 2010- 2015 374/4,332 L] 1.32(1.17,1.48) 0.48
Tumour grade: High Tumour grade: High

1993- 1999 7,705/21,809 - 2.56 (2.34,2.81) 1.00 1993- 1999 6,603/15,926 - 3.87 (3.49,4.29) 1.00
2000- 2004 6,243/22,442 = 2.01(1.87,2.16) 0.79 2000- 2004 5,379/15,594 3.27 (3.05, 3.51) 0.84
2005- 2009 5,129/27,234 L] 1.56 (1.47,1.65) 0.61 2005- 2009 4,585/17,039 L] 2.53(2.39, 2.68) 0.65
2010- 2015 2,367/32,540 . 1.23(1.17,1.29) 0.48 2010- 2015 2,589/17,217 . 2.11 (2.00,2.22) 0.54
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Figure S17: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to tumour grade (Figure 7)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.
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Breast cancer mortality (to accompany figures 3-7)

Breast cancer laterality

ER-positive ER-negative

Laterality and Deaths/ Rate Laterality and Deaths/ Rate
calendar period Women Adjusted annual mortality rate % (95% CI) ratio calendar period Women Adjusted annual mortality rate % (95% CI) ratio
Left Left

1993- 1999 11,138/44,240 L] 2.10(1.97,2.23) 1.00 1993- 1999 5,131/14,467 - 2.97 (2.65,3.33) 1.00
2000- 2004 8,498/48,184 = 1.55(1.48,1.62) 0.74 2000- 2004 3,428/10,908 L 2.53(2.33,2.75) 0.85
2005- 2009 6,059/54,802 u 1.12(1.08,1.17) 0.53 2005- 2009 2,712/11,027 - 1.91(1.79,2.05) 0.64
2010- 2015 2,286/68,762 0.71(0.67,0.74) 0.34 2010- 2015 1,604/11,513 L] 1.61(1.51,1.72) 0.54
Right Right

1993- 1999 10,523/42,724 L 2.02 (1.90, 2.14) 1.00 1993- 1999 4,200/11,921 - 2.90 (2.58,3.27) 1.00
2000- 2004 7,845/45,596 L 1.49(1.42,1.56) 0.74 2000- 2004 3,101/10,136 - 2.42 (2.22,2.64) 0.83
2005- 2009 5,447/51,682 L] 1.07(1.02,1.11) 0.53 2005- 2009 2,509/10,416 L] 1.85(1.72,1.99) 0.64
2010- 2015 2,112/65,634 0.69 (0.66, 0.73) 0.34 2010- 2015 1,375/10,427 = 1.52(1.41,1.63) 0.52
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Figure S18: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to breast cancer laterality (Figure S12)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.
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Breast cancer mortality (to accompany figures 3-7)

Index of multiple deprivation

ER-positive ER-negative

Multiple Multiple

deprivation index and  Deaths/ Rate deprivation index and  Deaths/ Rate
calendar period Women Adjusted annual mortality rate % (95% CI) ratio calendar period Women Adjusted annual mortality rate % (95% CI) ratio
<20%, least deprived <20%, least deprived

1993- 1999 4,587/19,649 L] 1.94 (1.82,2.07) 1.00 1993- 1999 1,944/5,736 - 2.83(2.50,3.22) 1.00
2000- 2004 3,453/21,573 1.37 (1.30,1.45) 0.71 2000- 2004 1,271/4,460 - 2.25(2.03,2.49) 0.79
2005- 2009 2,438/25,011 0.99 (0.94,1.05) 0.51 2005- 2009 999/4,589 L] 1.68(1.53,1.84) 0.59
2010- 2015 925/32,134 0.61 (0.57,0.66) 0.32 2010- 2015 596/4,892 1.40(1.27,1.54) 0.49
20- 39% 20- 39%

1993- 1999 4,879/19,962 L] 2.03(1.91,2.16) 1.00 1993- 1999 1,904/5,426 - 2.97 (2.62,3.37) 1.00
2000- 2004 3,638/21,565 1.48(1.41,1.56) 0.73 2000- 2004 1,384/4,639 - 2.37 (2.14,2.62) 0.80
2005- 2009 2,578/24,629 1.08 (1.02,1.13) 0.53 2005- 2009 1,137/4,730 L 1.86 (1.70, 2.03) 0.62
2010- 2015 965/31,345 0.67 (0.62,0.71) 0.33 2010- 2015 593/4,766 1.45(1.32,1.59) 0.49
40- 59% 40-59%

1993- 1999 4,492/18,099 L] 2.07 (1.94,2.21) 1.00 1993- 1999 2,014/5,754 - 2.89 (2.57,3.26) 1.00
2000- 2004 3,482/19,955 1.52 (1.44,1.60) 0.73 2000- 2004 1,352/4,187 - 2.62(2.36,2.91) 0.91
2005- 2009 2,479/22,672 1.10 (1.05,1.16) 0.53 2005- 2009 1,049/4,314 - 1.90(1.73,2.07) 0.65
2010- 2015 945/28,369 0.72 (0.67,0.77) 0.35 2010- 2015 609/4,455 L] 1.59 (1.45,1.75) 0.55
60- 79% 60- 79%

1993- 1999 4,292/16,524 L] 2.11(1.98,2.24) 1.00 1993- 1999 1,685/4,623 - 3.02 (2.63,3.48) 1.00
2000- 2004 3,120/17,029 1.58 (1.49,1.68) 0.75 2000- 2004 1,316/4,101 - 2.54(2.30,2.80) 0.84
2005- 2009 2,166/19,062 1.14 (1.08,1.20) 0.54 2005- 2009 1,071/4,210 - 1.97 (1.79,2.16) 0.65
2010- 2015 850/23,924 0.76 (0.70, 0.82) 0.36 2010- 2015 583/4,060 - 1.66 (1.51,1.84) 0.55
80+%, most deprived 80+%, most deprived

1993- 1999 3,411/12,727 - 2.22(2.06, 2.40) 1.00 1993- 1999 1,781/4,849 - 3.06 (2.71,3.46) 1.00
2000- 2004 2,649/13,657 . 1.73(1.63,1.85) 0.78 2000- 2004 1,204/3,655 - 2.72(2.47,3.00) 0.89
2005- 2009 1,844/15,108 1.22(1.14,1.29) 0.55 2005- 2009 963/3,599 - 2.09 (1.89,2.30) 0.68
2010- 2015 710/18,623 0.79 (0.73,0.86) 0.36 2010- 2015 597/3,765 . 1.82 (1.65,2.00) 0.59
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Figure S19: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to index of multiple deprivation (Figure S12)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.
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Breast cancer mortality (to accompany figures 3-7)

Region of residence

ER-positive ER-negative
Region of Region of
residence and Deaths/ Rate residence and Deaths/ Rate
calendar period Women Adjusted annual mortality rate % (95% CI)  ratio calendar period  Women Adjusted annual mortality rate % (95% CI)  ratio
Eastern Eastern
1993- 1999 2,281/9,481 ] 1.82(1.71,1.95)  1.00 1993- 1999 953/2,713 - 2.63 (2.32,2.97) 1.00
2000- 2004 1,772/10,527 L] 1.52(1.44,1.60) 0.83 2000- 2004 704/2,206 - 2.61(2.37,2.87) 0.99
2005- 2009 1,174/11,474 . 1.21(1.14,1.28)  0.66 2005- 2009 494/2,148 = 2.08(1.89,229) 079
2010- 2015 533/15,994 . 0.76 (0.70,0.83)  0.42 2010- 2015 261/2,243 . 1.47(1.29,167) 056
North West North West
1993- 1999 3,396/13,108 - 2.21(1.96,2.50)  1.00 1993- 1999 1,172/3,161 - 3.29 (2.71,4.00)  1.00
2000- 2004 2,188/12,776 . 1.62(151,1.73) 073 2000- 2004 982/3,159 - 2.64 (2.29,3.04)  0.80
2005- 2009 1,562/14,491 . 1.20(1.12,1.29) 0.54 2005- 2009 709/3,022 - 2.03(1.75,2.36)  0.62
2010- 2015 543/17,469 L] 0.71(0.65,0.77)  0.32 2010- 2015 320/2,810 = 1.33(1.17,1.50)  0.40
Northern & Yorkshire Northern & Yorkshire
1993- 1999 2,462/9,824 - 2.66 (2.28,3.10)  1.00 1993- 1999 1,531/4,270 —— 3.88(3.10,4.87)  1.00
2000- 2004 2,044/12,182 - 2.39(2.07,2.76)  0.90 2000- 2004 948/3,338 —— 3.72(2.93,471) 096
2005- 2009 1,361/13,696 L] 120(1.12,1.28)  0.45 2005- 2009 767/3,342 - 2.04 (1.84,2.27) 053
2010- 2015 522/17,104 . 0.70 (0.64,0.77)  0.26 2010- 2015 454/3,170 = 1.77 (1.60,1.97) 046
Oxford Oxford
1993- 1999 1,221/5,425 - 2.42(2.19, 2.67) 1.00 1993- 1999 762/2,350 - 3.49 (2.94, 4.14) 1.00
2000- 2004 843/5,442 . 1.63(149,1.77) 067 2000- 2004 352/1,200 - 2.66 (2.29,3.08)  0.76
2005- 2009 668/6,481 L] 1.22(1.11,1.34) 050 2005- 2009 158/667 - 2.25 (1.79, 2.83) 0.65
2010- 2015 277/8,143 . 0.80(0.70,0.90)  0.33 2010- 2015 167/1,230 - 178 (1.51,2.10) 051
South West South West
1993- 1999 4,252/16,764 - 2.50(2.33, 2.69) 1.00 1993- 1999 705/1,947 — 3.80 (3.05, 4.74) 1.00
2000- 2004 2,181/13,613 - 1.48(1.37,1.60)  0.59 2000- 2004 1,174/3,975 - 2.45 (2.14, 2.80) 0.64
2005- 2009 1,693/16,541 . 117(1.10,1.24) 047 2005- 2009 846/3,680 - 1.99 (1.78, 2.23) 0.52
2010- 2015 723/21,333 L] 0.77(0.72,0.84) 031 2010- 2015 429/3,186 . 1.65(1.48,1.85)  0.44
Thames Thames
1993- 1999 4,214/17,244 . 1.48(1.36,1.62)  1.00 1993- 1999 2,544(7,478 - 2.15(1.85,2.49)  1.00
2000- 2004 4,083/20,839 L] 1.14(1.05,1.25)  0.77 2000- 2004 805/2,253 - 2.09 (1.67, 2.61) 0.97
2005- 2009 2,735/22,569 . 0.81(0.75,088) 055 2005- 2009 1,264/4,661 - 1.45(1.24,1.70) 068
2010- 2015 948/27,808 . 0.62(0.57,0.67)  0.42 2010- 2015 688/4,755 . 144 (1.31,1.59) 067
Trent Trent
1993- 1999 1,047/4,103 - 1.94 (1.74,2.18)  1.00 1093 1999 404/1,070 - 3.01(2.49,363)  1.00
2000- 2004 1,416/8,054 L] 1.60(1.45,1.76)  0.82 2000- 2004 77412400 - 265(2.36,297) 088
2005- 2009 1,005/9,703 . 1.30(1.19,1.42)  0.67 2005- 2009 388/1.514 - 246 (212,286) 082
2010- 2015 377/12,830 L] 0.72(0.64,0.80)  0.37 2010- 2015 301/2.278 - 176 (154,202) 059
West Midlands i
West Midlands
1993- 1999 2,785/11,013 L] 2.35(2.19,2.53)  1.00 1993- 1999 1,257/3,395 - 340 (2.98,387)  1.00
2000- 2004 1,813/10,345 . 1.64(156,1.72)  0.70 .
2000- 2004 787/2,509 - 258 (2.37,2.81)  0.76

2005- 2009 1,307/11,525 . 1.27(1.20,1.34)  0.54 2005- 2009 500/2.407 - 211 (1942300 062
2010- 2015 472/13,713 . 0.77(0.70,0.85)  0.33 ! o (171 o i

J ' 2010- 2015 355/2,264 - 192 (1.71,2.15) 056
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Figure S20: Adjusted annual breast cancer mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to region of residence (Figure S12)

For each characteristic, rates are adjusted for all the characteristics shown in figure S7.
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Table S7: Tests for interactions in adjusted annual breast cancer mortality rates between pairs of characteristics in
women with early breast cancer with ER-positive or ER-negative disease

Factors P value
ER-positive ER-negative

Time since diagnosis x calendar period of diagnosis 1.2x10-20 5.4x10-03
Time since diagnosis x age at diagnosis 4.1x1048 8.0x10-14
Time since diagnosis x cancer screen-detected 1.2x10%4 2.6x1011
Time since diagnosis x tumour size 1.7x10-%0 5.7x10-24
Time since diagnosis x number of positive nodes 2.8x1044 1.6x10-02
Time since diagnosis x tumour grade 0.0x10%00 1.5x10-64
Time since diagnosis x breast cancer laterality 6.4x1001 9.4x1001
Time since diagnosis x index of multiple deprivation 3.2x10-08 9.1x10:01
Time since diagnosis x region of residence 4.9x1003 1.0x10%00
Calendar period of diagnosis x age at diagnosis 3.1x10%3 7.6x10°18
Calendar period of diagnosis x cancer screen-detected 7.1x1017 3.2x1004
Calendar period of diagnosis x tumour size 8.3x10Y7 2.1x10:06
Calendar period of diagnosis x number of positive nodes 6.5x10-07 5.5x10:01
Calendar period of diagnosis x tumour grade 2.3x1042 2.4x1001
Calendar period of diagnosis x breast cancer laterality 9.3x1001 8.8x101
Calendar period of diagnosis x index of multiple deprivation 4.2x1001 3.2x1001
Calendar period of diagnosis x region of residence 7.8x1018 3.9x1005
Age at diagnosis x cancer screen-detected 7.3x10706 2.3x1001
Age at diagnosis x tumour size 8.5x1007 8.1x101
Age at diagnosis x number of positive nodes 4.3x1001 9.7x10:01
Age at diagnosis x tumour grade 3.2x1036 1.4x10-04
Age at diagnosis x breast cancer laterality 8.1x1001 8.3x101
Age at diagnosis x index of multiple deprivation 8.0x1001 9.9x1001
Age at diagnosis x region of residence 2.2x10°07 9.1x10:01
Cancer screen-detected x tumour size 2.8x1002 2.2x1001
Cancer screen-detected x number of positive nodes 2.0x1002 6.4x1001
Cancer screen-detected x tumour grade 2.2x1008 3.5x101
Cancer screen-detected x breast cancer laterality 2.8x10-01 3.9x1001
Cancer screen-detected x index of multiple deprivation 9.1x10-01 9.0x10:01
Cancer screen-detected x region of residence 8.9x1002 5.2x1001
Tumour size x number of positive nodes 1.4x1005 1.4x10-03
Tumour size x tumour grade 1.1x10-08 2.3x1001
Tumour size x breast cancer laterality 6.8x1001 8.2x101
Tumour size x index of multiple deprivation 6.4x1001 7.9x1001
Tumour size x region of residence 9.2x1001 8.1x101
Number of positive nodes x tumour grade 5.4x10-03 9.3x10:01
Number of positive nodes x breast cancer laterality 8.2x1001 7.9x1001
Number of positive nodes x index of multiple deprivation 9.8x1001 9.9x1001
Number of positive nodes x region of residence 8.2x10-05 3.9x1001
Tumour grade x breast cancer laterality 9.9x1001 9.4x1001
Tumour grade x index of multiple deprivation 1.9x1001 9.1x1001
Tumour grade x region of residence 7.4x1002 5.7x1001
Breast cancer laterality x index of multiple deprivation 5.5x10-01 8.6x1001
Breast cancer laterality x region of residence 6.7x1001 8.0x101
Index of multiple deprivation x region of residence 9.8x10-01 1.0x10%00

All factors treated as categorical.
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Breast cancer mortality (to accompany figure 8)

ER-positive ER-negative

Deaths/ Rate Deaths/ Rate
Characteristic Women Adjusted annual mortality rate % (95% ClI) ratio Characteristic Women Adjusted annual mortality rate % (95% Cl) ratio
Age at diagnosis (years) (p=1.x10*%) Age at diagnosis (years) (p=4.5x10" ")
18-39 227/5,066 [ ] 0.62 (0.54,0.72) 1.00 18- 39 197/1,650 - 1.70 (1.45, 2.00) 1.00
40- 49 652/23,969 [ ] 0.46 (0.43, 0.50) 0.74 40- 49 423/3,938 - 1.54 (1.37,1.74) 0.91
50- 64 1,163/54,226 ] 0.63 (0.59, 0.67) 1.01 50- 64 739/7,847 L] 1.81 (1.65, 1.99) 1.06
65- 70 605/24,236 [ ] 0.87 (0.80, 0.95) 1.39 65-70 363/3,182 - 243 (2.15,2.74) 1.43
71-79 1,002/18,725 L] 1.12 (1.05, 1.20) 1.80 71-79 660/3,246 - 3.23(2.94, 3.56) 1.90
80- 89 746/8,172 [ ] 1.84 (1.70, 1.99) 2.95 80- 89 595/2,075 4.96 (4.49, 5.48) 2.91
Cancer screen- detected (p=3.5x10""") Cancer screen- detected (p=5.5x10""%)
Screen detected 535/47,494 [ ] 0.46 (0.42,0.51) 1.00 Screen detected 217/4,302 - 1.40 (1.19, 1.63) 1.00
Not screen- detected 3,863/86,902 [ ] 0.86 (0.83, 0.89) 1.88 Not screen- detected 2,761/17,638 [ ] 2.53(2.36, 2.70) 1.81
Tumour size (mm) (p=1.4x10""°) Tumour size (mm) (p=5.6x10""")
1-20 1,167/82,658 [ ] 0.49 (0.46, 0.53) 1.00 1-20 732/10,677 [ ] 1.46 (1.33, 1.61) 1.00
21-50 2,585/46,181 L] 0.93 (0.89, 0.97) 1.88 21-50 1,801/10,056 - 2.71(2.50, 2.92) 1.85
>50 645/5,557 [ ] 1.37 (1.26, 1.50) 2.78 >50 445/1,206 4.61 (4.04, 5.25) 3.16
Number of positive nodes (p=1.x10">*) Number of positive nodes (p=8.x10"**)
0 1,404/88,217 L] 0.45 (0.42, 0.47) 1.00 0 1,088/13,681 L] 1.38(1.27, 1.50) 1.00
1to3 1,493/34,857 [ ] 0.87 (0.82,0.92) 1.94 1to3 959/5,636 - 2.73 (2.49, 2.99) 1.97
4t09 842/7,918 - 1.70 (1.57, 1.84) 3.79 4109 509/1,683 4.66 (4.13, 5.25) 3.37
10 or more 657/3,404 - 2.96 (2.70, 3.24) 6.60 10 or more 421/939 7.31(6.43,8.31) 5.29
Tumour grade (p=3.x10"*"" Tumour grade (p=7.0x10""%)
Low 150/26,347 m 0.21 (0.18, 0.25) 1.00 Low 15/390 - 1.16 (0.69, 1.96) 1.00
Medium 1,880/75,509 L 0.53 (0.51, 0.56) 2.54 Medium 374/4,332 - 1.92 (1.72, 2.15) 1.66
High 2,367/32,540 [ ] 1.30 (1.24, 1.36) 6.22 High 2,589/17,217 [ ] 3.19 (3.04, 3.35) 2.75
HER?2 status (p=3.4x10"%) HER?2 status (p=3.7x10"*")
Negative 3,761/119,913 [ ] 0.81 (0.78, 0.84) 1.00 Negative 2,346/15,960 [ ] 2.48 (2.33, 2.65) 1.00
Positive 636/14,483 L 0.69 (0.63, 0.76) 0.86 Positive 633/5,979 L] 1.45(1.31, 1.61) 0.59
Breast cancer laterality (p=4.4x10""") Breast cancer laterality (p=1.1x10""")
Left 2,286/68,762 L] 0.80 (0.76, 0.83) 1.00 Left 1,604/11,513 - 2.37 (2.20, 2.54) 1.00
Right 2,112/65,634 L 0.78 (0.74,0.81) 0.98 Right 1,375/10,427 L] 2.22 (2.06, 2.40) 0.94
Index of multiple deprivation (p=6.5x10 ") Index of multiple deprivation (p=2.3x10 ")
<20% (least deprived) 925/32,134 . 0.69 (0.64,0.74)  1.00 <20% (least deprived) 506/4,892 = 2.09(1.88,2.31)  1.00
20- 39% 965/31,345 ] 0.75 (0.70, 0.80) 1.09 20- 39% 593/4,766 - 2.13(1.93, 2.35) 1.02
40- 59% 945/28,369 L] 0.80 (0.75, 0.86) 1.16 40- 59% 609/4,455 - 2.30 (2.09, 2.54) 1.10
60- 79% 850/23,924 L] 0.85 (0.79, 0.91) 1.23 60- 79% 583/4,060 - 2.43(2.20, 2.69) 1.17
80+% (most deprived) 710/18,623 [ ] 0.91 (0.84, 0.98) 1.31 80+% (most deprived) 597/3,765 - 2.73 (2.47,3.02) 1.31
Region of residence (p=4.4x10"") Region of residence (p=1.0x10")
Eastern 533/15,994 [ ] 0.83 (0.76, 0.90) 1.00 Eastern 261/2,243 - 2.14 (1.87, 2.44) 1.00
North West 543/17,469 ] 0.79 (0.72, 0.86) 0.95 North West 320/2,810 - 1.88 (1.65, 2.14) 0.88
Northern & Yorkshire 522/17,104 [ ] 0.78 (0.72, 0.85) 0.95 Northern & Yorkshire 454/3,170 - 2.54 (2.28,2.83) 1.19
Oxford 277/8,143 ] 0.90 (0.80, 1.02) 1.09 Oxford 167/1,230 - 2.62(2.21,3.11) 1.23
South West 723/21,333 L 0.85 (0.79, 0.92) 1.03 South West 429/3,186 - 243 (2.17,2.72) 1.14
Thames 948/27,808 L] 0.68 (0.63, 0.73) 0.82 Thames 688/4,755 - 2.05(1.85,2.27) 0.96
Trent 377/12,830 [ ] 0.80 (0.72, 0.89) 0.97 Trent 301/2,278 - 2.52(2.20, 2.88) 1.18
West Midlands 472/13,713 L] 0.84 (0.77,0.93) 1.02 West Midlands 355/2,264 - 2.78(2.47,3.13) 1.30
Time since diagnosis (years) (p=2.1x10""") Time since diagnosis (years) (p=5.1x10""")
<=1 279/134,397 - 0.29 (0.26, 0.33) 1.00 <=1 353/21,940 L] 1.36 (1.21, 1.53) 1.00
1-2 817/133,653 [ ] 0.66 (0.61, 0.71) 2.26 1-2 906/21,376 - 2.94 (2.70, 3.20) 2.16
2-3 1,089/132,109 L] 0.92 (0.87,0.98) 3.15 2-3 787/20,225 - 2.94 (2.69, 3.22) 2.16
3-4 1,165/130,048 [ ] 1.04 (0.98, 1.11) 3.54 3-4 621/19,164 - 2.57 (2.33,2.84) 1.89
4-5 1,046/127,489 ] 0.98 (0.92, 1.05) 3.35 4-5 310/18,265 - 1.39 (1.22, 1.59) 1.02
All ER- positive 4,398/134,397 [ ] 0.79 (0.76, 0.81) All ER- negative 2,979/21,940 [ ] 2.30 (2.16, 2.45)

T 1 T 1 1T T T 1
0 2 4 6 8 0o 2

Figure S21: Adjusted annual breast cancer mortality rates inwomen diagnosed with early breast cancer during 2010-
2015, with ER-positive or ER-negative disease according to nine characteristics, and time since diagnosis

For each characteristic, rates are adjusted for all the other characteristics shown including time since diagnosis.

HER2: human epidermal growth factor receptor 2. Data available only for period 2010-2015

Tests for interactions in adjusted breast cancer mortality rates are shown in table S7 for all women diagnosed with early breast
cancer during 1993-2015 and in table S8 for just the women diagnosed during 2010-2015.
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Table S8: Tests for interactions in adjusted annual breast cancer mortality rates between pairs of characteristics in
women diagnosed with early breast cancer during 2010-2015, with ER-positive or ER-negative disease

Factors P value
ER-positive ER-negative

Time since diagnosis x age at diagnosis 3.6x1003 5.6x1003
Time since diagnosis x cancer screen-detected 2.1x100t 4.3x1003
Time since diagnosis x tumour size 2.6x10-01 2.3x10°07
Time since diagnosis x number of positive nodes 1.0x10:1 3.9x1001
Time since diagnosis x tumour grade 4.7x1012 4.2x10%
Time since diagnosis x HER2 status 4.9x1001 2.8x1001
Time since diagnosis x breast cancer laterality 5.7x10-01 6.4x10:01
Time since diagnosis x index of multiple deprivation 7.9x10-01 9.8x10:01
Time since diagnosis x region of residence 2.2x1001 3.5x101
Age at diagnosis x cancer screen-detected 5.9x10-01 8.0x10°02
Age at diagnosis x tumour size 4.8x1001 7.2x10°01
Age at diagnosis x number of positive nodes 4.0x1001 1.0x10+0
Age at diagnosis x tumour grade 4.6x1005 6.7x1001
Age at diagnosis x HER2 status 9.2x1005 1.1x100
Age at diagnosis x breast cancer laterality 1.4x10°1 3.0x1001
Age at diagnosis x index of multiple deprivation 5.5x10-01 5.6x10:01
Age at diagnosis x region of residence 9.1x1001 7.3x1001
Cancer screen-detected x tumour size 6.6x1001 1.3x10-0
Cancer screen-detected x number of positive nodes 1.0x10:1 8.3x1001
Cancer screen-detected x tumour grade 8.1x1002 7.0x1001
Cancer screen-detected x HER2 status 7.9x1002 5.5x1001
Cancer screen-detected x breast cancer laterality 9.3x1001 7.5x1003
Cancer screen-detected x index of multiple deprivation 9.7x10-01 3.2x1001
Cancer screen-detected x region of residence 5.1x10-0t 4.1x1001
Tumour size x number of positive nodes 6.8x1002 1.7x100
Tumour size x tumour grade 1.0x10-02 8.3x1001
Tumour size x HER2 status 3.5x1001 6.0x1001
Tumour size x breast cancer laterality 8.6x1001 9.9x1001
Tumour size x index of multiple deprivation 9.4x1001 9.7x1001
Tumour size x region of residence 8.7x1001 4.6x1001
Number of positive nodes x tumour grade 1.9x10-06 6.9x10:01
Number of positive nodes x HER2 status 4.2x1001 9.3x1001
Number of positive nodes x breast cancer laterality 1.0x10+00 8.9x1001
Number of positive nodes x index of multiple deprivation 2.8x10-0t 9.9x10:01
Number of positive nodes x region of residence 1.7x10-02 9.3x10:01
Tumour grade x HER2 status 1.9x1007 9.4x1001
Tumour grade x breast cancer laterality 5.2x1001 5.3x1001
Tumour grade x index of multiple deprivation 2.6x10-02 7.5x10:01
Tumour grade x region of residence 1.2x1002 5.1x10:01
HER2 status x breast cancer laterality 9.7x1001 5.8x1001
HER2 status x index of multiple deprivation 5.8x10-01 5.0x10-02
HER2 status x region of residence 5.2x10-01 5.3x10:01
Breast cancer laterality x index of multiple deprivation 9.8x1001 3.1x101
Breast cancer laterality x region of residence 9.7x10-01 3.0x1001
Index of multiple deprivation x region of residence 8.5x10-01 8.2x1001

All factors treated as categorical.

HER2: human epidermal growth factor receptor 2. Data available only for period 2010-2015.
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Breast cancer mortality (to accompany figure 8)

Table S9: Numbers of women diagnosed with early breast cancer during 2010-2015 and five-year cumulative breast
cancer mortality risks by categories of tumour grade, size and number of positive nodes in women with ER-positive
or ER-negative disease. Tables are split by HER2 status, age and screening status

a) HER2-negative and aged <50 years at diagnosis (Figure 8, top left panel)

Tumour characteristic combination ER-positive ER-negative
e T Mo poste e PTET SMAMMINE gy P Sy amans
' risk (95% CI) risk (95% CI)
Low 1-20 0 3/2669 12,644-7 0-1(0-0-0-4) 0/35 167.2 -
1-3 2/583 2750-0 0-4(0:1-1-8) 0/4 16.9 -
4-9 1/47 217-4 2.4 (0-3-15-2) 0/0 - -
10+ 0/12 580 - 0/1 5.0 -
21-50 0 2/460 2175-5 0-5(0-1-2:0) 0/12 58.7 -
1-3 2/330 1561-6 0-6 (0-1-3-0) 0/1 4.6 -
4-9 0/60 283-8 0-4(0-0-0-7) 0/0 - -
10+ 1/20 929 - 0/0 - -
50+ 0 0/25 118-9 - 0/3 13.3 -
1-3 0/28 130-6 - 0/1 5.9 -
4-9 0/16 77-8 - 0/0 - -
10+ 0/6 28:4 - 0/0 - -
Medium 1-20 0 36/4930 23,286-3 0-7(0-5-1-0) 9/205 953.1 4.3(2:1-8-8)
1-3 25/1995 9393-6 1.3(0-8-2:0) 4/69 314.0 6-5(2:4-17-1)
4-9 13/266 1242-6 4.8 (2:7-8:3) 1/9 37.8 -
10+ 3/70 3258 4.5 (1-4-14.4) 2/4 11.6 -
21-50 0 28/2262 10,649-4 1.3(0-8-1-9) 10/105 474.5 9.7 (5-3-17-4)
1-3 56/2278 10,697:3  2:5(1.9-3-2) 8/62 269.1 137 (7-0 - 25-8)
4-9 35/619 2868-0 57@41-79) 4/20 83.6 -
10+ 18/198 889-3 9-1(5-8-14-1) 3/8 27.2 -
50+ 0 2/203 955-6 1.2(0-3-4:8) 0/4 20.4 -
1-3 10/429 2011-2 2:3(1:1-4-5) 1/8 36.6 -
4-9 16/208 953-2 7-5(4-6-12.0) 2/5 18.5 -
10+ 13/104 462-2 12.5(7-6 - 20-2) 2/5 145 -
High 1-20 0 40/1817 8509-6 2:2(1-6-31) 51/1085 5008.3 4.8 (3:6-6-3)
1-3 39/890 4146-6 4.3(3:1-6-0) 34/336 1508.1 10-1 (7-3 - 14-0)
4-9 17/145 653-2 116 (7-3 - 18-2) 13/60 241.5 22.0(14-1-33:5)
10+ 9/45 188-9 19-6 (11-0 - 33-6) 9/26 100.8 -
21-50 0 85/1618 7467-6 5:3(4:2-6:6) 105/1075 4822.3 9-8(8-2-11.7)
1-3 113/1412 6441-8 8-0(6:7-9-6) 106/547 2324.2 195 (16-7 - 22:7)
4-9 69/455 2004-6 15-1(12-3 - 18:6) 46/140 535.7 33-3(27-4 - 40-0)
10+ 37/168 710-7 22-:0(17-0-28-2) 26/51 161.5 535 (45-9 - 61:6)
50+ 0 3/57 260-7 5.6 (1-6 - 18:6) 9/49 204.0 18-5(10-6 - 31-3)
1-3 20/174 770-7 11-6 (7-5-17-7) 23/75 284.9 32:4 (24-5-42-1)
4-9 24/136 580-9 18:0 (12-8 - 24-8) 13/33 107.9 -
10+ 34/87 3236 39:5(33-0 - 46-9) 17/32 935 -
No. with estimated risk 24,715 3859
No. in categories with fewer than 40 women,
for whom risks were not estimated 107 211
Total number of women 24,822 4070
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b) HER2-negative, aged 50-70 years at diagnosis and screen-detected (Figure 8, second row, left-hand side)

Breast cancer mortality (to accompany figure 8)

Tumour characteristic combination ER-positive ER-negative
Grage TN Mo poite  Deay PRV SYSMAMMEE ggpg  Ferw Sy e
' risk (95% CI) risk (95% ClI)
Low 1-20 0 25/10,379 48,823:1 0-2(0-:2-0-4) 0/97 459.-6 0-1(0-0-0-2)
1-3 4/1289 6069-0 0-3(0-1-0-9) 0/11 54.2 -
4-9 1/87 408-3 1.3(0-2-8:6) 0/0 - -
10+ 0/18 84.4 - 0/0 - -
21-50 0 4/703 3301-7 0-6 (0:2-1-6) 0/13 61-9 -
1-3 2/311 1457-3 0-7(0-2-2:8) 0/2 7-2 -
4-9 0/49 231-3 0-0(0:0-0-2) 0/0 - -
10+ 0/9 40-9 - 0/1 5.2 -
50+ 0 0/25 116-6 - 0/0 - -
1-3 0/22 100-7 - 0/0 - -
4-9 0/8 39:3 - 0/0 - -
10+ 0/1 6-3 - 0/0 - -
Medium 1-20 0 80/15,533 73,0063  0-5(0-4-0-7) 16/655 30482 2:5(1:5-4-1)
1-3 33/3152 14,760-8 1.1(0-8-1'5) 4/97 453.9 4.2 (1-4-11.9)
4-9 6/318 1479-1 1.9(0-8-4-6) 3/13 56-9 -
10+ 5/95 434-2 5.5(2:2-13:5) 0/3 132 -
21-50 0 31/3109 14,5834  1.0(0:7-1-4) 3/91 416-7 3:5(1:1-11-3)
1-3 31/1680 7847-5 1.9(1-3-2:7) 5/52 228-7 10-7 (4-5- 24:3)
4-9 19/368 1701-3 5.2 (3:3-8:0) 2/8 344 -
10+ 17/157 705-9 10-8 (7-1 - 16-3) 3/7 27-9 -
50+ 0 4/169 789-3 2:5(1:0-6-4) 0/2 71 -
1-3 4/183 843-8 2:2(0-8-6-1) 0/4 15-6 -
4-9 4/71 3293 5.6 (2:2-14.0) 0/1 30 -
10+ 5/63 284-9 8:2(3:7-17-7) 1/3 9.0 -
High 1-20 0 51/2912 13597:3 1-8(1:3-2-4) 40/1199 5553-0 3:4(2:5-4-7)
1-3 20/706 3270-3 29(17-4.7) 17/209 932:4 8:2(5-1-13.0)
4-9 9/111 502-3 7-8(4:1-14.7) 5/36 156-0 -
10+ 5/36 156-1 - 1/11 49-1 -
21-50 0 29/932 43274 3-1(2:1-4-5) 30/339 1532-4 9-0(6:5-12-4)
1-3 24/606 2792-0 4.1(2:7-6-1) 21/147 633:6 14.5(9:9-21-1)
4-9 25/189 845.-4 13-1(9-2-18-4) 11/44 181-6 25-1(16:1-37:7)
10+ 5/78 350-4 6-9(2:8-16:6) 6/17 61-8 -
50+ 0 0/23 109-4 - 0/9 36-9 -
1-3 5/49 214-4 11-:3(4-9-24-7) 2/16 70-5 -
4-9 5/24 106-0 - 4/9 37:2 -
10+ 3/17 71-3 - 3/6 18-5 -
No. with estimated risk 43,299 2930
No. in categories with fewe( than 40 women, 183 172
for whom risks were not estimated
Total number of women 43,482 3102
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Breast cancer mortality (to accompany figure 8)

c) HER2-negative, aged 50-70 years at diagnosis and not screen-detected (Figure 8, third row, left-hand side)

Tumour characteristic combination ER-positive ER-negative
Grae TN No poite  Deaty  PUT SYELAMMAE  pggy P Sy e
' risk (95% ClI) risk (95% CI)
Low 1-20 0 712804 13,151:2  0-3(0:1-05) 2/42 195.4 5.0 (1-4-17-5)
1-3 4/590 2758-9 06 (0-2-1.9) 0/7 321 -
4-9 1/52 239-6 2:2(0-3-13:5) 0/0 - -
10+ 0/10 45.3 - 0/0 - -
21-50 0 2/523 2450-1 0-3(0:1-1-8) 0/24 111-9 -
1-3 4/314 1473-3 1.2(0-4-3-6) 1/5 25-0 -
4-9 1/56 260-7 2:1(0-3-16-1) - 1.3 -
10+ 2/17 77-2 - - 0-6 -
50+ 0 0/30 142.9 - 0/3 15-8 -
1-3 2/37 169-2 - - 0-4 -
4-9 0/8 39:1 - 11 2-8 -
10+ 0/6 28-0 - 0/0 - -
Medium 1-20 0 52/5828 27,344.8  0-9(0-7-1-2) 12/360 1657-7 3:5(1:9-6-5)
1-3 40/2029 9472.2 2:0(14-2:8) 8/92 411-1 8-9(4-3-18.0)
4-9 13/269 12498 5.0 (2:8-87) 4/16 69-0 -
10+ 9/83 378-2 106 (5-7 - 19-3) 0/4 18-9 -
21-50 0 78/3049 14,210-8 2.6 (2:0-3-3) 20/167 727-3 12.5(8-3 - 18:5)
1-3 114/2417 11,150-1 4.7(3:9-57) 11/94 408-0 12:5(6-9 - 21-9)
4-9 58/661 2979-2 8-8(6:8-11-3) 7136 151-3 -
10+ 39/275 1210-7 14.3 (10-8 - 18-8) 4/13 52-0 -
50+ 0 5/254 1187-1 1.9(0-7-5-0) 0/11 51.7 -
1-3 22/420 1923-9 5.:3(3-4-8:0) 3/14 56-1 -
4-9 20/202 906-7 10-1 (67 - 14-9) 3/9 36-0 -
10+ 43/189 798-4 226 (18-2-27-9) 2/4 10-3 -
High 1-20 0 52/1785 8305-3 2:9(2:2-3.9) 77/1159 5226-9 6-8 (5-5-8-4)
1-3 43/728 3325-8 6:0(4:4-82) 56/340 1456-2 16-8 (13:3-21:0)
4-9 16/139 619-6 11-8 (7-5- 18:5) 14/63 2575 23-1(15-1-34:3)
10+ 7/43 188-0 16-0 (8-1 - 30-3) 8/30 121-1 -
21-50 0 119/1786 8139.0 6-7 (5:6-8-0) 142/1212 5288-2 12.0 (10-3 - 13-8)
1-3 122/1488 6721-6 8:2(6:9-9:8) 126/588 2414.4 21-9(19-0 - 25-1)
4-9 60/446 1962-8 13-4 (10-6 - 16-9) 58/170 621-4 36-0 (30:6 - 42:1)
10+ 47/190 769-1 25-0 (20-1-30-7) 46/100 334-0 47-7 (41-9 - 54-0)
50+ 0 6/69 316-5 8-6 (3-8-18.9) 20/63 215.9 35.0 (27-0 - 44-4)
1-3 19/142 616-8 13-7 (9-0 - 20-5) 21/72 266-2 31-2 (23-3-41.-0)
4-9 19/88 3632 22-6 (15-6 - 32:0) 12/37 135-6 -
10+ 27/81 307-4 34.2 (27-3-42-3) 28/41 89-5 77-7 (73-9 - 81-3)
No. with estimated risk 27,000 4563
No. in categories with fewe( than 40 women, 108 214
for whom risks were not estimated
Total number of women 27,108 4777
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Breast cancer mortality (to accompany figure 8)

d) HER2-negative and aged 71+ years at diagnosis (Figure 8, bottom left panel)

Tumour characteristic combination ER-positive ER-negative
Grae TN No poite  Deaty  PUT SYELAMMAE  pggy P Sy e
' risk (95% ClI) risk (95% CI)
Low 1-20 0 26/2539 11,600-1  1:1(0-7-1:6) 2/40 177-7 5.4 (1-3-21-4)
1-3 71442 1986-0 1.7 (0-8-4-0) 17 271 -
4-9 1/31 138-4 - 0/2 8-8 -
10+ 0/11 48-8 - 0/0 - -
21-50 0 8/666 3009-2 1.3(0-6-2:7) 2/22 949 -
1-3 12/288 1278-7 4.5(2:5-7-8) 217 21.5 -
4-9 6/45 191.5 12.9 (6-2 - 26-0) 2/3 79 -
10+ 2/11 46-8 - 0/1 4.8 -
50+ 0 0/23 100-6 - 0/4 119 -
1-3 1/25 108-2 - 0/0 - -
4-9 1/13 480 - 0/0 - -
10+ 4/6 15.2 - 0/0 - -
Medium 1-20 0 90/5928 27,016:1 1.6 (1-3-2:0) 14/331 1455.5 4.3(2:5-7-5)
1-3 52/1476 6627-6 3:7(2:8-4.9) 9/82 352-3 10-9 (5-5-20-9)
4-9 16/182 801-5 89 (5:4-14-6) 4/16 57-6 -
10+ 8/68 274-7 13-5(7-1-25-1) 2/6 15.2 -
21-50 0 120/3702 16,536:2 3:4(2:8-4-1) 31/250 1031-8 13-2 (96 - 18-0)
1-3 161/2140 9334.2 7-9(6:8-9:1) 34/127 488-5 28-3 (224 -35:4)
4-9 80/568 2404-8 14.5 (12.0 - 17-5) 17/47 163-7 39-5(30:7 - 49:8)
10+ 59/242 973-0 25:2(20-9-30-1) 9/20 55-1 -
50+ 0 13/253 10910 5-3(3:0-9-2) 7123 836 -
1-3 31/283 12256 11-3(8-1 - 15:6) 5/17 63-1 -
4-9 32/140 578-8 22-8 (17-6 - 29-3) 3/8 211 -
10+ 42/129 476-0 343 (28-6 - 40-8) 12/18 46-7 -
High 1-20 0 68/1250 5539-5 57(44-7-2) 87/729 3016-3 12-8 (10-5 - 15-5)
1-3 44/435 1886-9 104 (7-8 - 13-9) 39/197 765-6 21-6 (16-8 - 27-5)
4-9 14/81 3274 17-8 (11.0 - 28-0) 16/46 156-1 37-8(28:4-49-1)
10+ 6/27 107-7 - 11/20 56-0 -
21-50 0 139/1487 6384-6 9-9(8:5-11.5) 193/917 34086 23-6 (21-2- 26-2)
1-3 185/1084 4392.2 18:2 (16-1 - 20-5) 168/504 1674-1 37-9(34-8-41-2)
4-9 90/373 1461-7 25-4 (21-7 - 29-6) 97/193 5726 55-1 (514 - 58:8)
10+ 55/148 542-1 38:2(32:7-44-2) 65/101 254-2 70-5 (67-6 - 73:5)
50+ 0 11/90 376-4 13-2(7-9-21.9) 37/93 268-8 48-1 (42:1-54.5)
1-3 35/148 563-8 25:4 (19-8 - 32:4) 43/86 227-1 59.0 (534 - 64-7)
4-9 41/100 3315 44.5 (386 - 50-8) 32/48 107-0 76-0 (72:4-79-4)
10+ 30/68 233-2 45.4 (37-9 - 53-5) 37/48 89-3 85-7 (84-0 - 87-2)
No. with estimated risk 24,355 3839
No. in categories with fewe( than 40 women, 147 174
for whom risks were not estimated
Total number of women 24,502 4013
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Breast cancer mortality (to accompany figure 8)

e) HER2-positive and aged <50 years at diagnosis (Figure 8, top right panel)

Tumour characteristic combination ER-positive ER-negative
Grae TN No poite  Deaty  PUT SYELAMMAE  pggy P Sy e
' risk (95% ClI) risk (95% CI)
Low 1-20 0 0/74 3531 0-0(0:0-0-2) 0/1 4.9 -
1-3 0/19 91.9 - 0/0 - -
4-9 0/3 14.5 - 0/0 - -
10+ 0/1 6-9 - 0/0 - -
21-50 0 0/18 83:1 - 0/1 2.5 -
1-3 0/9 40-2 - 0/2 6-2 -
4-9 0/4 185 - 0/0 - -
10+ 0/0 - - 0/0 - -
50+ 0 0/0 - - 0/0 - -
1-3 0/2 10-8 - 0/0 - -
4-9 0/0 - - 0/0 - -
10+ 0/0 - - 0/0 - -
Medium 1-20 0 3/601 2847-3 0-5(0:1-1.9) 1/104 486-2 1.4(0-2-8-3)
1-3 1/260 1227-7 0-4(0-0-5-3) 3/39 184-9 -
4-9 2/47 220-2 3-5(0:7-17-3) 0/6 257 -
10+ 0/16 76-4 - 0/3 14.8 -
21-50 0 3/236 1117-7 1.2(0-3-4-4) 1/29 137-6 -
1-3 4/261 1227-2 1.5(0-4-4-8) 2/45 208-8 5.0 (1-2-20-0)
4-9 4/87 407-4 4.0 (1-3-12.0) 2/14 648 -
10+ 4/32 142-4 - 0/4 16-2 -
50+ 0 1/14 63:2 - 0/2 99 -
1-3 1/39 178-0 - 0/7 30-8 -
4-9 1/24 114-3 - 0/4 192 -
10+ 4/17 735 - 0/1 39 -
High 1-20 0 10/622 2935-3 1.5(0-8-3:1) 10/337 1572-5 3:1(1-6-6-1)
1-3 6/333 1570-6 1.9(0-7-5-0) 13/174 799-4 7-3(4-0-13-1)
4-9 2/63 296-3 3-3(0-6-18:3) 2/38 170-8 -
10+ 3/17 739 - 2/17 76-1 -
21-50 0 13/485 2280-8 2-8(1:5-4-9) 15/253 1173-2 5.9 (3-4-10-1)
1-3 21/519 24131 4.1(2:5-6-8) 24/214 962-7 110 (7-2 - 16-6)
4-9 15/186 846-6 7-9(4:5-13:6) 15/95 411-3 15-6 (9-8 - 24-3)
10+ 11/82 365-4 13-2(7-1 - 23:8) 13/52 216-1 24.9 (16-3 - 36-8)
50+ 0 0/16 76-4 - 1/8 338 -
1-3 3/58 266-7 5.0(1-2-19:5) 5/32 137-4 -
4-9 5/43 192-1 10-7 (3-9-27-2) 6/18 711 -
10+ 6/24 98-8 - 8/21 77-1 -
No. with estimated risk 3957 1274
No. in categories with fewe( than 40 women, 255 248
for whom risks were not estimated
Total number of women 4212 1522
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Breast cancer mortality (to accompany figure 8)

f) HER2-positive, aged 50-70 years at diagnosis and screen-detected (Figure 8, second row, right-hand side)

Tumour characteristic combination ER-positive ER-negative
Grae TN No poite  Deaty  PUT SYELAMMAE  pggy P Sy e
' risk (95% ClI) risk (95% CI)
Low 1-20 0 1/213 990-3 0-7(0:1-4-1) 0/13 61-9 -
1-3 0/34 161-0 - 0/0 - -
4-9 0/1 6-7 - 0/0 - -
10+ 0/2 81 - 0/0 - -
21-50 0 0/25 117-3 - 0/0 - -
1-3 0/10 45-6 - 0/0 - -
4-9 0/4 172 - 0/0 - -
10+ 0/0 - - 0/0 - -
50+ 0 0/0 - - 0/0 - -
1-3 0/0 - - 0/0 - -
4-9 0/1 5.7 - 0/0 - -
10+ 0/0 - - 0/0 - -
Medium 1-20 0 14/1245 5841-7 1.1(0-7-1.9) 3/203 950-2 1.4 (0-4 - 4-9)
1-3 4/272 1274-0 1.4(0-5-4-0) 1/48 225-2 1-6 (0-1-23-0)
4-9 1/35 162-1 - 0/4 16-2 -
10+ 2/15 66-9 - 0/1 2:5 -
21-50 0 1/242 11323 0-6 (0:1-3:5) 0/26 121-9 -
1-3 4/143 667-0 2:5(0-8-7-2) 2/19 83-4 -
4-9 3/37 172.2 - 0/4 155 -
10+ 1/25 118-1 - 0/1 33 -
50+ 0 0/11 50-5 - 0/3 15-8 -
1-3 1/9 43-8 - 1/3 91 -
4-9 0/6 28-0 - 1/2 7-8 -
10+ 0/1 6-6 - 0/0 - -
High 1-20 0 13/840 39295 1.6 (0-9-2-8) 10/460 2138-7 2:1(11-4-2)
1-3 4/208 966-5 1.9(0-6-59) 2/112 522-0 1.9(0-3-11.9)
4-9 2/33 152-3 - 1/20 941 -
10+ 1/15 68-3 - 0/8 38-6 -
21-50 0 8/272 12538 2:9(1:4-59) 6/138 6357 4.5(2-0-10-1)
1-3 5/193 901-3 2:7(1-0-7-3) 6/76 350-1 7-3(3-1-17-0)
4-9 5/62 282-1 7-5(3:0-18:6) 2/26 116-4 -
10+ 2/24 106-6 - 2/9 39-1 -
50+ 0 1/9 384 - or7 318 -
1-3 0/14 65-0 - 0/7 31.7 -
4-9 0/6 279 - 0/3 15-3 -
10+ 1/6 24.0 - 0/4 15.9 -
No. with estimated risk 3690 1037
No. in categories with fewe( than 40 women, 323 160
for whom risks were not estimated
Total number of women 4013 1197
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Breast cancer mortality (to accompany figure 8)

g) HER2-positive, aged 50-70 years at diagnosis and not screen-detected (Figure 8, third row, right-hand side)

Tumour characteristic combination ER-positive ER-negative
Grae TN No poite  Deaty  PUT SYELAMMAE  pggy P Sy e
' risk (95% ClI) risk (95% CI)
Low 1-20 0 0/75 3539 0-0(0:0-0-1) 1/9 39:5 -
1-3 0/19 90-2 - 0/1 4.6 -
4-9 0/1 4.8 - 0/0 - -
10+ 0/0 - - 0/0 - -
21-50 0 0/11 50-7 - 0/1 4.8 -
1-3 1/9 38-6 - 0/1 2:5 -
4-9 1/5 213 - 0/0 - -
10+ 0/0 - - 0/0 - -
50+ 0 0/1 5.5 - 0/0 - -
1-3 0/1 6-7 - 0/0 - -
4-9 0/0 - - 0/0 - -
10+ 0/0 - - 0/0 - -
Medium 1-20 0 5/545 2546-3 0-9(0:3-2:-6) 5/145 665-0 3:4(1-3-87)
1-3 3/205 955-8 1.3(0-3-66) 1/45 208-3 2:4(0-2-24-2)
4-9 2/34 154.4 - 0/8 34.9 -
10+ 6/17 76-2 - 0/2 89 -
21-50 0 6/322 1501-6 1.7 (0-7-4-4) 2/52 236-0 4.1(0-9-17-5)
1-3 13/231 1058-2 5:6(3:1-9:8) 1/39 180-2 -
4-9 5/77 348.7 6-9(2:8-16-4) 5/18 681 -
10+ 8/43 184.7 17-6 (9-3-31:8) 3/7 27-8 -
50+ 0 2/13 53.7 - 0/2 81 -
1-3 0/26 121-2 - 3/8 34.2 -
4-9 1/19 87:5 - 0/2 9-6 -
10+ 2/12 48-3 - 1/6 21.5 -
High 1-20 0 12/549 2566-5 2:3(1:3-4-1) 15/410 1887-1 3.8(2:2-6-6)
1-3 6/237 1105-4 2:5(0-9-6-8) 13/180 812-8 7-1(3-9-12.9)
4-9 5/59 270-8 7-8(2:9-20-0) 6/45 199-1 13-5(6-1-28-2)
10+ 3/23 104-0 - 3/21 88-1 -
21-50 0 18/543 2508-3 3:4(2:0-5-6) 32/381 1692-1 8:5(5:9-12.0)
1-3 33/413 1866-0 8.:0(5-6-11-2) 33/289 1261-4 117 (8:3-16-4)
4-9 16/169 758-6 9-5(5:7-15-5) 26/117 486-0 22-3(16-:3-30-1)
10+ 18/82 340-6 22:2 (15-5-31-4) 19/69 272-2 27-6 (197 - 37-8)
50+ 0 1/20 91.0 - 0/16 72:6 -
1-3 3/35 152-5 - 7/35 147-0 -
4-9 4/30 138-6 - 7122 81.4 -
10+ 8/30 116-5 - 11/20 63-0 -
No. with estimated risk 3550 1733
No. in categories with fewe( than 40 women, 306 218
for whom risks were not estimated
Total number of women 3856 1951
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Breast cancer mortality (to accompany figure 8)

h) HER2-positive and aged 71+ years at diagnosis (Figure 8, bottom right panel)

Tumour characteristic combination ER-positive ER-negative
Grae TN No poite  Deaty  PUT SYELAMMAE  pggy P Sy e
' risk (95% ClI) risk (95% CI)
Low 1-20 0 1/50 2259 2:5(0-4-15-5) 0/5 21.7 -
1-3 0/15 68-5 - 0/1 5-3 -
4-9 0/0 - - 0/0 - -
10+ 0/0 - - 0/0 - -
21-50 0 2/16 645 - 0/1 2-8 -
1-3 0/12 53-3 - 0/2 10-0 -
4-9 1/2 5.1 - 0/0 - -
10+ 0/0 - - 0/0 - -
50+ 0 0/0 - - 0/0 - -
1-3 0/0 - - 0/0 - -
4-9 0/0 - - 0/0 - -
10+ 0/0 - - 0/0 - -
Medium 1-20 0 71376 1706-8 2:0(0:9-4-5) 4/83 366-1 5.2 (1:9-13-6)
1-3 7/95 425-2 7-8(3-8-15.7) 4/24 101-9 -
4-9 1/23 105-9 - 0/6 28:2 -
10+ 0/5 227 - 0/1 19 -
21-50 0 15/246 1080-0 6-5(4:0-10-6) 2/59 248-4 4.6(1-1-18-2)
1-3 16/160 687-7 10-5 (6-5 - 16-8) 5/25 101-5 -
4-9 9/54 221-2 17-6 (10-1 - 29-9) 0/8 31.0 -
10+ 7/26 103-3 - 3/8 30-7 -
50+ 0 2/18 799 - 0/1 2:4 -
1-3 4/19 81-3 - 0/2 82 -
4-9 4/10 39:2 - 2/4 8-8 -
10+ 5/14 55-6 - 2/2 5.7 -
High 1-20 0 18/286 1274-6 6-3(3-9-10-3) 23/225 946-4 10-8 (7-2 - 16-0)
1-3 11/101 438-3 10-8 (5-8 - 19:5) 17/86 329-6 21-4 (14-5 - 30-8)
4-9 7128 106-5 - 9/24 86-0 -
10+ 1/9 38-9 - 5/16 55-5 -
21-50 0 20/320 13989 6-4(4:0-10-2) 30/263 1064-7 126 (8:6 - 18-1)
1-3 48/270 1104-8 18-8 (14-8 - 23.7) 51/207 739-2 27-8 (229 - 33:6)
4-9 27/109 4325 25-8 (195 - 33:6) 38/96 3175 43-4 (36-8 - 50-6)
10+ 20/59 200-1 37-7(29-6 - 47-2) 34/60 178-2 59.-4 (53-7 - 65-1)
50+ 0 4/12 47.5 - 6/18 60-3 -
1-3 5/25 92-9 - 13/34 113-1 -
4-9 9/20 72:3 - 12/25 73:5 -
10+ 8/18 54.7 - 16/27 69-5 -
No. with estimated risk 2126 1079
No. in categories with fewe( than 40 women, 272 234
for whom risks were not estimated
Total number of women 2398 1313
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Breast cancer mortality (to accompany figure 8)

Table S10: Distribution of cumulative five-year breast cancer mortality risks for women diagnosed with early breast
cancer during 2010-2015

5-year
cumulative risk
of breast cancer
mortality (%)

Number Percentage
of
women  women*

<1 52257 34.2
<3 96085 62.8
<5 112814 73.7
<10 134655 88.0
210 18351 12.0
220 6962 4.6
240 1085 0.7
260 238 0.2

*Percentages based on the 153,006 women (132,692 with ER-positive and 20,314 with ER-negative disease) out of a total of
156,338 registered with early invasive breast cancer during 2010-2015 for whom cumulative five-year risks could be estimated.
See table S9 for details.
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No. positive nodes
Tumour size (mm)

Cumulative 5-year breast cancer mortality risk (%)

Breast cancer mortality, square root scale (to accompany figure 8)

a) HER2-negative, <50 years

e) HER2-positive, <50 years

ER-negative
80 80 - N
60 60 ER-positive
404 404
20 20
5 54
14 1
0.01 0.01
\\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\\ T 1T T 1T LI \\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\\ T 1T LI T 1T
b) HER2-negative, 50—70 years: screen-detected f) HER2-positive, 50-70 years: screen-detected
80 80 -
60| 60 -
40 40
20 20
54 54
1 1
0.01 0.01
\\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\\ LB LB T TT \\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\\ LB T 1T LB
c) HER2-negative, 50-70 years: not screen-detected g) HER2-positive, 50—70 years: not screen-detected
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404 404
20 20
54 54
1 1
0.01 0.01
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d) HER2-negative, 71+ years h) HER2-positive, 71+ years
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Grade Low Medium High Low Medium High

Figure S22: Cumulative five-year breast cancer mortality risks in 156,338 women with early breast cancer diagnosed during 2010-2015 by categories of tumour grade, size
and number of positive nodes in women with ER-positive or ER-negative disease. Figures are split by HER2 status, age and screening status.

Y-axes are plotted using square root scale. Vertical lines are 95% confidence intervals. Points are plotted for groups of women with data on at least 40 women and include 153,006/156,338

(97.9%) of the women.
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Other Causes of Mortality
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Breast cancer, non-breast-cancer and all-cause mortality (to accompany figure 1)

Annual mortality rate Cumulative mortality risk
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Figure S23: Crude annual rates and cumulative risks of (a) breast cancer mortality (b) non-breast-cancer mortality
and (c) all-cause mortality in 512,447 women with early breast cancer by time since diagnosis according to calendar
period of diagnosis

Vertical lines are 95% confidence intervals.
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All-cause mortality (to accompany figure 1)

Annual mortality rate Cumulative mortality risk

a) All women according to calendar period of diagnosis (n = 512,447)
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b) Screen-detected cancers in women aged 50-64 years according to calendar period of diagnosis (n = 99,105)
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c) Not screen-detected cancers in women aged 50-64 years according to calendar period of diagnosis (n = 114,936)
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Figure S24: Crude annual all-cause mortality rates and cumulative all-cause mortality risks in 512,447 women with
early breast cancer by time since diagnosis according to calendar period of diagnosis: (a) for all women; (b and c)
for women aged 50-64 years (who would all have been eligible for screening) according to whether or not their
cancer was screen-detected; and (d) according to ER status

Vertical lines are 95% confidence intervals.
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Breast cancer, non-breast-cancer and all-cause mortality,
including women with metastatic disease or neoadjuvant treatment (to accompany figure 1)

Annual mortality rate Cumulative mortality risk
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Figure S25: Crude annual rates and cumulative risks of (a) breast cancer mortality (b) non-breast-cancer mortality
and (c) all-cause mortality in 693,362 women, including 512,447 women with early breast cancer, 138,911 with
probable metastatic disease, and 42,004 recorded as receiving neoadjuvant therapy, by time since diagnosis
according to calendar period of diagnosis

Vertical lines are 95% confidence intervals.
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All-cause mortality (to accompany figure 2)

Figure S26: Adjusted annual all-cause mortality rates in women with early breast cancer with ER-positive or ER-negative disease, by various characteristics

For each characteristic, rates are adjusted for all the other characteristics shown and also for time since diagnosis, breast cancer laterality, index of multiple deprivation and region of residence.
Further details are in figure S28.
Vertical lines are 95% confidence intervals
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All-cause mortality (to accompany figure 2)

Figure S27: Adjusted annual all-cause mortality rates in women with early breast cancer with ER-positive or ER-
negative disease, by breast cancer laterality, index of multiple deprivation and region of residence

For each characteristic, rates are adjusted for all the other characteristics shown and also for the characteristics in Figure S26 and
for time since diagnosis.

Further details are in figure S28.

Vertical lines are 95% confidence intervals.
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All-cause mortality (to accompany figure 2)

ER-positive ER-negative

Deaths/ Rate - Deaths/ X X Rate
Characteristic Women Adjusted annual mortality rate % (95% Cl) ratio Characteristic Women Adjusted annual mortality rate % (95% CI) ratio
Calendar genod of diagnosis (p=5.2x10"") Calendar genod of dlagn03|s (p—5 0x10"
1993- 199 46,656/86,965 - 3.65 (3.51, 3.80 1.00 1993- 1! 49/26,389 - 5.33 (4.92, 5.76
2000- 2004 36.903/93,781 - 3.12 (3.05, 3.20, 0.86 2000- 2004 9 999/21 044 - 4.20 (3.96, 4.45 0.79
2005- 2009 25.211/106,484 - 2.54 (2.48, 2.60, 0.70 2005- 2009 7,987/21,444 - 3.47 (3.30, 3.65, 0.65
2010- 2015 9,372/134,397 - 1.79 (1.73, 1.85; 0.49 2010- 2015 4,214/21,940 - 2.74(2.58, 2.90 51
Age at diagnosis (years) (p= 1 x10° m7) Age at diagnosis (years) (p=4.x10'*)
lg- 39 648/20,157 - .70 (1.62,1.78 1.00 lig- 39 2,619/7,965 - 2.33(2.18,251 .00
40- 49 12 195/73,435 L] 1.40 (1.35, 1.45 0.83 40- 49 5540/17,872 - 2.14(2.01,2.27 0.92
50- 64 35431/177,712 - 2. 2.11,2.24 1.28 50- 64 12,644/36,329 - 3.33(3.11, 3.57 1.43
65-70 19,340/64,589 - 3.94 (3.86, 4.03 2.33 65- 70 4,941/10,820 L] 4.89 (4.64,5.14 2.09
71-79 31,295/60,749 - 6.50 (6.34, 6.66, 3.83 71-79 7,796/12,035 - 7.00 (6.64, 7.38 3.00
80- 89 15,233/24,984 - 12.27 (11.91, 12.64) 7.24 80- 89 4.207/5,795 - 11.51(10.72, 12.36) .93
Cancer screen- detected (p=3.5x10 %) Cancer screen- detected (p=1.4x10""*
Eligible: screen- detected 15,357/114,900 L] 2.40 (2.33, 2.48 1.00 Eligible: screen- detected 3,150/13,339 L] 3.00(2.80, 3.22 1.00
Eligible: not screen- detected 25, 868/104.493 [ ) 2.99 (2.90, 3.08 1.24 Eligible: not screen- detected 11,061/28,933 L] 3.88 (3.65, 4.13 1.29
Not eligible for screening 76,918/202,235 [ ] 3.12 (3.05, 3.19, 1.30 Not eligible for screening 23538/48,544 [ ] 4.40 (4.18, 4.63 1.47
Tumour size (mm) (p=3.x10""*) Tumour size (mm) (p=2.3x10*)
1- 57,690/257,689 - 2.54 (2.49, 2.58 1.00 1-20 13 331/42 849 - 3.29 (3.15, 3.45 1.00
21- 50 53,407/147,684 - 3.44 (3.37, 3.50, 1.36 21-50 892/42 - 4.70 (4.53, 4.87 1.43
>50 7,045/16,254 L] 4.47 (4.31, 4.64, 1.76 >50 3 526/5 393 - 6.40 (6.01, 6.81, 1.94
Number of positive nodes (g 2.1x10° %" Number of positive nodes (p=3.3x10"°
0 2,026/242,061 - 2.29 (2.25, 2.34 . 0 13, 919/46 97 L] 2.82(2.71,2.94 1.00
1to3 40.911/127,078 - 3.31 (3.24, 3.38 1.44 1to3 13,550/28,585 - 4.65 (4.45, 4.87 1.65
4109 16,997/37,339 - 4.87 (4.74,5.01 212 4t09 6,414/10,385 - 7.02 (6.63, 7.45 2.49
10 or more 8,208/15,149 [ ] 6.74 (6.50, 7.00, 2.94 10 or more 3,865/5,448 - 9.55 (8.92, 10.21) 3.38
Tumour grade (p=6.0x10"%) Tumour grade (p=2.9x10"*°)
Low 21,430/93,798 L] 2.36 (2.32, 2.40 1.00 Low 1,273/3,660 - 3.08 (2.81, 3.38
Medium 61,282/223,802 L] 2.82 (2.78, 2.86, 1.20 Medium 8.549/21,380 L] 3.85(3.69, 4.02 1.25
High 35,431/104,027 - 3.63 (3.53, 3.73 1.54 High 27,927/65,777 - 4.83 (4.68, 4.99
Breast cancer laterality (p=6.7x1 Breast cancer laterality (p=3.5x10*
Left 61, 288/215 990 - 3.02 (2.97, 3.07, 1.00 Left 20,235/47,916 4.09 (3.94, 4.25 1.00
Right 56,855/205,638 L] 2.94 (2.89, 2.99, 0.97 Right 17,515/42,901 - 3.98 (3.82,4.15 0.97
Index of multiple dej| nvanon (p—4 x10 Index of multiple deprivation (f 1.2x10°
<20% gleast deprlveds) 96/98 369 - .57 (2.51, 2.62 1.00 <20% Ieasl deprived SJ 05/19, 678 L] .58 (3.41, 3.75, .00
20- 39% 853/97,5 - .82 (2.76, 2.87, 1.10 20- 39 7,731/19,562 L) 3.85(3.68, 4.03 .08
40- 59% 25 1289/89. 098 - .98 (2.93, 3.04 1.16 40- 59% 7,861/18.710 - 4.02 (3.86, 4.19 12
60- 79% X 3,550/76,540 L] .19 (3.13, 3.25, 1.24 60- 79% . 7,508/16.996 - 4.33 (4.13, 4.55 .21
80+% (most deprived) 19 1954/60,117 L] .64 (3.56, 3.72, 1.42 80+% (most deprived) 7,443/15,869 - .69 (4.48, 4.90 .31
Reglon of residence (p=9.6x10"*") Region of residence (p=3. 4x10 2“2
Easi 12,411/47,477 L] .86 (2.80, 2.93 1.00 Eastern 3,722/9,312 - 3.90(3.70, 4.11 .00
Norlh Wesl X 17,725/57,846 L) .27 (3.17, 3.37, 1.14 North West i 5.200/12,153 - 4.35 (4.08, 4.64 12
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Figure S28: Adjusted annual all-cause mortality rates in women with early breast cancer with ER-positive or ER-
negative disease according to nine characteristics, and time since diagnosis

For each characteristic, rates are adjusted for all the other characteristics shown including time since diagnosis.
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All-cause mortality (to accompany figures 3-7)
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(Figure S29 continued on next page)
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All-cause mortality (to accompany figures 3-7)

Figure S29 (continued)

Figure S29: Adjusted annual all-cause mortality rates in women with early breast cancer with ER-positive or ER-
negative disease by calendar period of diagnosis, according to various characteristics

For each characteristic, rates are adjusted for all the characteristics shown in figure 2 and also for time since diagnosis, breast
cancer laterality, index of multiple deprivation and region of residence.

Vertical lines are 95% confidence intervals.
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All-cause mortality and breast cancer mortality (to accompany figure 3)

Age at diagnosis

Figure S30: Adjusted annual all-cause mortality rates (dashed lines) and breast cancer mortality rates (solid lines)
in women with early breast cancer with ER-positive or ER-negative disease by calendar period of diagnosis,
according to age at diagnosis

Rates are adjusted for all the characteristics shown in figure 2 and also for time since diagnosis, breast cancer laterality, index
of multiple deprivation and region of residence.
Vertical lines are 95% confidence intervals
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All-cause mortality (to accompany figure 8)
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Figure S31: Cumulative five-year all-cause mortality risks in 156,338 women with early breast cancer diagnosed during 2010-2015 by categories of tumour grade, size and
number of positive nodes in women with ER-positive or ER-negative disease. Figures are split by HER2 status, age and screening status

Vertical lines are 95% confidence intervals. Points are plotted for groups of women with data on at least 40 women and include 153,006/156,338 (97.9%) of the women.
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Table S11: Other studies of breast cancer specific mortality in populations of patients with breast cancer or of relative mortality in populations of patients with breast

cancer compared with the general population

We searched Medline for papers published between January 2000 and August 2021 that reported breast cancer specific mortality in populations of patients with breast cancer or relative mortality in populations of
patients with breast cancer compared with the general population. We used search terms: “breast cancer or breast neoplasm” and “survival or mortality”. We excluded studies with less than 5,000 women because
these would lack power for assessing relationships between patient or tumour characteristics and breast cancer mortality. Studies reporting results from a single centre were also excluded, as were studies where all
women were diagnosed before 1990. The search found 2126 publications of which 16 reported findings that were comparable with our study. Ten studies reported breast cancer mortality in women with early invasive
breast cancer (section a below). Six studies reported only combined results for women with early and metastatic cancer (section b) so they are less comparable with our analyses. Studies are ordered according to the

number of women with breast cancer.

Most studies only considered a few specific aspects of breast cancer mortality and none considered as wide a range of characteristics as our study. Where results reported were comparable with those in our study

they were, without exception, consistent with our findings

Reference Geographical

region

Type of study

Inclusion criteria and

follow-up

Number of women
with breast cancer

Results
(relevant table or figure in study)

Comparable results in present study
(relevant table or figure in present study)

(a) Studies that reported outcomes in early invasive breast cancer

Adults (aged 15-99 years)
diagnosed with invasive
primary malignancy of
colorectum, breast, lung, or
ovary during 1995-2007, with
follow-up to 31 Dec 2007

Coleman International Population-based

2011 Registries from Australia,
Canada, Denmark,
Norway, Sweden, and the
UK

Sopik 20182 United States  Population-based

SEER Cancer Registries
Holleczek® United States  Population-based
2012 Germany SEER 9 registries

Saarland Registry

Women diagnosed with
invasive breast cancer as first
cancer between 1990 and
2014, followed to 31 Dec

2014.

Women diagnosed with

invasive breast cancer

between 1988 and 2008,
followed to 31 Dec 2008

833,350 women
with early invasive
breast cancer

735,781 early
invasive breast
cancer
(excluding distant
metastases)

United States:
275,555 with
localized cancer,
132,354 with
regional cancer

Germany: 5856 with
localized cancer,
5502 with regional
cancer

Total: 419,267

Increasing age-standardised 5-year survival for women
diagnosed in 1995-99, 2000-02, 2005-07 in all countries
(Figure 2)

Positive association between tumour size and 15-year breast
cancer mortality
(Supplementary figure 7)

5-year age-standardized relative survival (%) by diagnosis
year

United States: Localized breast cancer
1993-96 — 95.7

1997-00 - 96.3

2001-04-97.3

2005-08 - 97.3

United States: Regional breast cancer
1993-96 — 75.1

1997-00-77.5

2001-04 - 81.7

2005-08 — 82.8

Germany: Localized breast cancer
1993-96 — 91.4

1997-00 — 94.5

2001-04-97.4

2005-08 — 98.7

Germany: Regional breast cancer
1993-96 — 64.0

1997-00 - 70.3

2001-04-74.8

2005-08 - 78.6

(Table 3)

Decreasing breast cancer mortality with
increasing calendar year of diagnosis.
(Figure 2)

Higher adjusted annual breast cancer
mortality in women with larger tumours.
(Figure 2)

Decreasing breast cancer mortality with
increasing calendar year of diagnosis
irrespective of prognostic score.
(Figures 5,6)

(continued on next page)
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Reference Geographical

region

Type of study

Inclusion criteria and
follow-up

Number of women
with breast cancer

Results
(relevant table or figure in study)

Comparable results in present study
(relevant table or figure in present study)

Van der Meer  Netherlands

20214
Ai 2020° United States
EBCTCG International
2017¢

Population-based
Netherlands cancer registry

Population based
SEER database

Women in randomised
trials

Women diagnosed with
invasive breast cancer
between 1989 and 2017,
followed to Jan 31, 2018

Women with primary,
operable, invasive breast
cancer, diagnosed between
Jan 1998 and Dec 2015

ER-positive early invasive
breast cancer, randomised
between 1976 and 2011 to
receive 5 years endocrine

therapy. Length of follow-up
and other inclusion criteria

variable.

Excluded:

Women aged >75 years
Tumours >5cm

10+ involved nodes

300,417 with Stages
1,11 and 111 breast
cancer

142,808 with early
invasive breast
cancer

74,194 women with
early invasive breast
cancer in 78 trials

Increasing breast cancer survival with
increasing calendar year of diagnosis,
irrespective of prognostic score (Figures 5,6)

5-year relative survival (%) by year of diagnosis
Stage |

1989-1999: 91.4

2000-2009: 97.5

2010-2016: 99.2

Stage Il

1989-1999: 75.5
2000-2009: 89.0
2010-2016: 93.1

Stage 111
1989-1999: 50.1
2000-2009: 67.6
2010-2016: 78.6
(Figure 5h, Table S6)

Adjusted hazard ratios for breast-cancer specific mortality: Similar patterns for these characteristics

Age in years: (Figure 2)
<50: 1.00
51-60: 1.03
61-70: 1.20
>70: 1.85
Grade:

1: 1.00
2: 1.78
3 2.66
ER status:
Positive: 1.00
Negative:1.30
(Table 2)

Comparable 20-year cumulative risk of
breast cancer death for all women with ER-
positive cancer: 33.5%.

(Figure 1 bottom panel, Table S6)

20-year cumulative risk of breast cancer death:
0 positive nodes: 15%

1-3 positive lymph nodes: 28%

4-9 positive lymph nodes: 49%

(Figure 2B)

Similar variation seen with these
characteristics. (Figure 2)

Breast cancer mortality increased according to increasing
tumour size, number of nodes involved and grade
(Figure S17)

(continued on next page)

69



Reference

Geographical
region

Type of study

Inclusion criteria and
follow-up

Number of women
with breast cancer

Results
(relevant table or figure in study)

Comparable results in present study
(relevant table or figure in present study)

Nordenskjold
20197

Guo, 2018°

Sweden

United States

Population-based
Southeastern and western
healthcare regions

Population-based
SEER 9 registries

Women diagnosed with
invasive breast cancer
between 1989 and 2013,
followed to 31 Dec 2014

Women diagnosed with
breast cancer between 1975
and 2015 at ages 20-39,
followed to 31 Dec 2015

38,747 women with
stage I, Il or Il
breast cancer

17,718 with
localized breast
cancer

10-year excess mortality ratio relative to first category listed

by calendar year of diagnosis:
Stage |

1989-1993: 1.00
1994-1998: 0.88
1999-2003: 0.72
2004-2008: 0.55

Stage 11 NO

1989-1993 1.00
1994-1998: 1.01
1999-2003: 0.75
2004-2008: 0.70

Stage Il N+

1989-1993: 1.00
1994-1998: 0.95
1999-2003: 0.68
2004-2008: 0.56

Stage 111
1989-1993: 1.00
1994-1998: 0.96
1999-2003: 0.74
2004-2008: 0.64
(Table 4)

For each operable stage of cancer, patients aged below 40
years or more than 70 years when diagnosed tended to have
lower survival than patients diagnosed at 40-69 years of age.

(Abstract)

Survival significantly increased over time for patients

diagnosed at ages below 40, 40-54 and 54-69, but there were

less marked increases for patients older than 70 when
diagnosed.
(Abstract)

5-year breast cancer survival (%) by year of diagnosis:
Localized breast cancer

1975-1979-85.4

1980-1984 — 86.2

1985-1989 - 89.1

1990-1994 - 90.8

1995-1999 - 93.2

2000-2004 - 94.8

2005-2009 - 96.1

2010-2015-95.4

Comparable decreasing breast cancer
mortality with increasing calendar year of
diagnosis irrespective of prognostic score.
(Figures 5,6)

Adjusted breast cancer mortality was higher
in women diagnosed when aged 71-79 years
or <40 years than at other age groups.
(Figure 2).

Decrease in mortality with calendar year of
diagnosis less marked for women aged 71-79
at diagnosis than for younger women.
(Figure 3)

Decreasing breast cancer mortality with
increasing calendar year of diagnosis,
irrespective of prognostic score. (Figures
5,6)

(continued on next page)

70



Reference Geographical  Type of study Inclusion criteria and Number of women Results Comparable results in present study

region follow-up with breast cancer  (relevant table or figure in study) (relevant table or figure in present study)
Guo 20188 15,520 with regional ~ Regional breast cancer
(Continued) breast cancer 1975-1979 — 63.8
1980-1984 - 64.8
Total: 33,238 1985-1989 - 65.7

1990-1994 -72.1
1995-1999 - 77.3
2000-2004 — 83.1
2005-2009 - 86.5
2010-2015 - 85.6
(Table 1)

Rose, 2015° United States  Population-based Women between 18 and 70, 8719 with node- Adjusted hazard ratios for breast-cancer specific mortality Similar patterns for these characteristics
SEER 17 database diagnosed with node- positive invasive relative to first category: (Figure 2)
positive, non-metastatic breast cancer Age in years:
breast cancer between 1 Jan <45: 1.0
1990 and 31 Dec 2003. 46-55: 0.8
Median follow-up 109 56-65: 0.9
months >66: 1.3

Grade:

1: 1.0
2: 2.0
3: 2.8

ER status:
Positive: 1.0
Negative:1.1

Number of involved nodes:
1: 1.0

2-3: 1.3

>4: 2.0

(Table 3)

Van Maaren Netherlands Netherlands cancer registry ~ Women registered with first 7969 with early Triple negative patients had lower relative overall survival Higher cumulative breast cancer mortality in
2018 invasive breast cancer stages invasive breast than patients in other groups. ER-negative than ER-positive women.

T1-2, NO-1 during 2005 and cancer (Figure 5) (Figure 1 bottom panel)

treated with surgery,

followed to 1 Feb 2017.

Excluded: Unknown ER, PR
or HER2 status

(continued on next page)



Reference

Geographical
region

Type of study

Inclusion  criteria

follow-up

and Number of women
with breast cancer

Results
(relevant table or figure in study)

Comparable results in present study
(relevant table or figure in present study)

(b) Studies that reported only combined results for women with early and metastatic cancer

Hill, 20194

Du 2008

Johnson
20195

Jatoi 2007

Yu 2009

Australian
Institute of
Health and
Welfare
20131

United States

United States

United States

United States

United States

Australia

Population-based
SEER, 18 registries

Population-based
SEER 9 registries

Population-based
SEER registries

Population-based
SEER 9 registries

Population-based
SEER 13 registries

Population-based
Australian Cancer
Database

Women diagnosed with first
invasive breast cancer
between 1975 and 2010,
followed to 31 Dec 2014

Women diagnosed with
breast cancer between 1975
and 2003, followed to 31 Dec
2003.

Women diagnosed with
invasive breast cancer as their
first cancer between 1 Jan
2000 and 31 Dec 2015,
followed to 31 Dec 2015.

Women diagnosed with
invasive breast cancer
between 1990 and 2003,
followed to 31 Dec 2003

Women aged 15 years or
older diagnosed with first
invasive breast cancer
between 1 Jan 1998 and 31
Dec 2002, followed to 31
Dec 2005

People diagnosed with breast
cancer between 1982 and
2010, followed to 31 Dec
2010

(Analyses also performed for
other cancer types)

930, 910

(includes unknown
number with
metastatic cancer)

316,149
(includes 20,967
with metastatic
cancer)

206,332
(includes 8491
with metastatic
cancer)

147,289 with ER-
positive cancer

43,544 with ER-
negative cancer

(Includes 10,172
with metastatic
cancer)

Total: 190,833

112, 543
(includes 4770
with metastatic
cancer)

Not stated

All patients
diagnosed with
invasive cancer
(metastatic cancer
not excluded)

Five-year breast cancer survival probability increased with
diagnosis year for women with ER-positive and ER-negative
cancer

(Figures 2 and 3)

Breast cancer mortality in specific time-since-diagnosis
categories decreased with calendar year of diagnosis
(Table 1)

Adjusted breast cancer mortality was lowest for women aged
around 45 years at diagnosis. Rates for women diagnosed at
younger and older ages were higher.

(Figure 3)

Over the study period, breast-cancer mortality rates decreased
by 4.23% per year among women with ER-positive tumours
and 2.12% per year among women with ER-negative
tumours.

(Figure 3A)

Over the study period, breast cancer mortality rates among
women >70 years decreased 14% for ER-positive tumours,
with no decline for ER-negative tumours

(Figure 3C&D)

ER-negative breast-cancer mortality rates increased to a
sharp peak of 7-8% per year 2 years after initial breast cancer
diagnosis, and then declined. In contrast, ER-positive hazard
rates lacked a sharp peak but had a stable long-term rate of
1% to 2% per year.

(Figure 2)

Hazard ratio for breast cancer mortality by socioeconomic
status adjusted for age, calendar year, and stage:

Highest: 1.00

Upper middle: 1.00

Lower middle: 1.08

Lowest: 1.10

(Table 2)

Five year survival increased from 72% for women diagnosed
in 1982-1987 to 89% for women diagnosed in 2006-2010.
(Figure 4)

Relative survival was lower for women in the lowest
socioeconomic quintile compared with the other quintiles.
(Figure 6)

Decreasing breast cancer mortality with
increasing calendar year of diagnosis in
both ER-positive and ER-negative cancer
(Figure 2)

Breast cancer mortality decreased with
calendar period of diagnosis.
(Figure 2)

Adjusted breast cancer mortality rates were
lowest for women aged 40-49 years at
diagnosis and higher for women diagnosed
at younger and older ages.

(Figure 2)

Decreases in breast cancer mortality with
calendar period of diagnosis.
(Figure 2)

Decrease in mortality with calendar year of
diagnosis less marked for women aged 71-
79 with ER-negative cancer than for other
women.

(Figure 3)

Difference between ER-positive and ER-
negative cancer in patterns of annual breast
cancer mortality.

(Figure 1 bottom panel)

Adjusted breast cancer mortality increased
according to index of multiple deprivation
(Figure S10)

Breast cancer mortality decreases with
calendar period of diagnosis.
(Figure 2)

Breast cancer mortality higher in more
deprived groups.
(Figure S10)

Abbreviations: ER oestrogen receptor; HER human epidermal growth factor receptor
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