
October 2011 Page 1 of 52

Effect of radiotherapy after breast-conserving surgery on 10-year recurrence and 15-year breast
cancer death: meta-analysis of individual patient data for 10,801 women in 17 randomised trials

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)

Webappendix (click on page number to jump directly to it)
Page

Webtable 1 Randomised trials comparing radiotherapy following breast-conserving surgery versus the same management without radiotherapy
that began before the year 2000 — treatment details

4

Webfigure 1a Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence and
on 15-year risks of breast cancer mortality and all-cause mortality. Data from 10,801 women (67% pathologically node-negative) in
17 trials.

5

Webfigure 1b Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence and
on 15-year risks of breast cancer mortality and all-cause mortality. Data from 7,287 women with pathologically node-negative
disease.

6

Webfigure 1c Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence and
on 15-year risks of breast cancer mortality and all-cause mortality. Data from 1,050 women with pathologically node-positive disease.

7

Webfigure 1d Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence and
on 15-year risks of breast cancer mortality and all-cause mortality. Data from 2464 women with pathological node status unknown

8

Webfigure 2a 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving surgery (BCS) by type of first recurrence and
allocated treatment.

9

Webfigure 2b 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving surgery (BCS) by pathological nodal status,
type of first recurrence and allocated treatment.

10

Webfigure 2c 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving surgery (BCS) by surgery, oestrogen receptor
status and whether tamoxifen was given to both trial arms or not at all, type of first recurrence and allocated treatment.

11

Webfigure 2d 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving surgery (BCS) by surgery, oestrogen receptor
status and whether tamoxifen was given to both trial arms or not at all, type of first recurrence and allocated treatment.

12

Webfigure 3 Proportional effect of radiotherapy (RT) after breast-conserving surgery (BCS) on time to first recurrence of any type (locoregional or
distant) and on breast-cancer mortality in 10,801 women. Event rate ratios by period of follow-up.

13

Webfigure 4 Proportional effect of radiotherapy (RT) after breast-conserving surgery (BCS). Event rate ratios for recurrence and for breast cancer
mortality during years 0-9 in women with pathologically node-negative disease by prognostic and other factors.

14



October 2011 Page 2 of 52

Webfigure 5a Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks by age at entry

Page
15

Webfigure 5b Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to tumour grade.

16

Webfigure 5c Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to tumour size..

17

Webfigure 5d Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to extent of surgery and ER-status & trial policy of tamoxifen use.

18

Webfigure 5e Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to trial category.

19

Webfigure 6a Statistical method for modelling the absolute risk of any (locoregional or distant) first recurrence in women allocated to radiotherapy
(RT) and the reduction in absolute risk of any (locoregional or distant) first recurrence at 10 years.

20

Webfigure 6b Model, using the method described in webappendix p20, for the dependence on prognostic and other factors of the absolute 10-year
rate of any (locoregional or distant) first recurrence rate in women with pN0 disease allocated to radiotherapy.

21

Webfigure 6c Correlation matrix for estimates of parameters in model for dependence on prognostic and other factors of the absolute 10-year rate
of any (locoregional or distant) first recurrence rate in women with pN0 disease allocated to radiotherapy.

22

Webfigure 6d Model for the dependence of the absolute reduction in 10-year rate of any (locoregional or distant) first recurrence rate in women with
pN0 disease on prognostic and other factors derived using the method described in webappendix p20.

23

Webfigure 6e Correlation matrix for estimates of parameters in model for dependence of the absolute reduction in 10-year rate of any (locoregional
or distant) first recurrence rate in women with pN0 disease on prognostic and other factors derived using the method described in
webfigure 6.

24

Webfigure 6f Relationship between recurrence rate per 100 woman-years and 10-year cumulative risk of recurrence. 25

Webtable 2 Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk (%) of first recurrence of any type (locoregional or
distant) in 7287 pathologically node-negative women according to prognostic and other factors.

26

Webfigure 7 Absolute reduction in 10-year risk (%) of any (locoregional or distant) first recurrence from radiotherapy (RT) after breast-conserving
surgery (BCS) in pathologically node-negative women: dependence on prognostic and other factors suggested by modelling data
from 7287 women.

27

Webtable 3a 10-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute reduction with
radiotherapy (RT) after breast-conserving surgery (BCS) in pathologically node negative women.

28

Webtable 3b 10-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute risks in
pathologically node negative women allocated to breast-conserving surgery (BCS) and BCS+ radiotherapy (RT).

29

Webtable 3c Numbers of pathologically node negative women in trials of radiotherapy after breast-conserving surgery according to prognostic and
other factors.

30

Webtable 4 5-year risks of any (locoregional or distant) first recurrence in pathologically node negative women allocated to breast-conserving
surgery (BCS) and radiotherapy (RT) or to BCS only according to prognostic and other factors.

31



October 2011 Page 3 of 52

Webfigure 8 Absolute reduction in 5-year risk (%) of any (locoregional or distant) first recurrence from radiotherapy (RT) after breast-conserving
surgery (BCS) in pathologically node-negative women: dependence on prognostic and other factors suggested by modelling data
from 7287 women.

Page
32

Webtable 5a 5-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute reduction with
radiotherapy (RT) after breast-conserving surgery (BCS) in pathologically node negative women.

33

Webtable 5b 5-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute risks in
pathologically node negative women allocated to breast-conserving surgery (BCS) and BCS+ radiotherapy (RT).

34

Webtable 6 Risks of any (locoregional or distant) first recurrence and breast cancer mortality in 7287 pathologically node-negative women given
breast-conserving surgery (BCS) according to predicted absolute benefit with radiotherapy (RT) in 10-year risk suggested by
modelling of prognostic and other factors.

35

Webfigure 9a Risks of any (locoregional or distant) first recurrence in 7287 pathologically node-negative women given breast-conserving surgery
(BCS) according to predicted absolute benefit with radiotherapy (RT) in 10-year risk suggested by modelling of prognostic and other
factors.

36

Webfigure 9b Risks of breast cancer mortality in 7287 pathologically node-negative women given breast-conserving surgery (BCS) according to
predicted absolute benefit with radiotherapy (RT) in 10-year risk suggested by modelling of prognostic and other factors.

37

Webfigure 9c 10-year risk of any first recurrence in 7287 pathologically node-negative women in trials of radiotherapy (RT) after breast-conserving
surgery (BCS) according to predicted absolute benefit with radiotherapy in 10-year risk suggested by modelling of prognostic and
other factors, type of first recurrence and allocated treatment

38

Webfigure 10 Proportional effect of radiotherapy (RT) after breast-conserving surgery (BCS). Event rate ratios for recurrence and for breast cancer
mortality during years 0-9 in women with pathologically node-positive disease by prognostic and other factors.

40

Webtable 7a Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk (%) of first recurrence of any type (locoregional or
distant) in 1050 pathologically node-positive women according to prognostic and other factors.

41

Webtable 7b Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 5-year risk (%) of first recurrence of any type (locoregional or
distant) in 1050 pathologically node-positive women according to prognostic and other factors.

42

Webfigure 11a Effect of radiotherapy (RT) after breast-conserving surgery (BCS) in pathologically node-positive women — 10-year risks of any
(locoregional or distant) first recurrence by number of positive axillary nodes.

43

Webfigure 11b Effect of radiotherapy (RT) after breast-conserving surgery (BCS) in pathologically node-positive women — 10-year risks of any
(locoregional or distant) first recurrence by ER status and tamoxifen use.

44

Webfigure 12a Effect of radiotherapy after breast-conserving surgery on any (locoregional or distant) first recurrence, breast cancer mortality and all-
cause mortality in 7287 women with pathologically node-negative disease.

45

Webfigure 12b Effect of radiotherapy after breast-conserving surgery on any (locoregional or distant) first recurrence, breast cancer mortality and all-
cause mortality in 1050 women with pathologically node-positive disease.

46

Webfigure 12c Effect of radiotherapy after breast-conserving surgery on any (locoregional or distant) first recurrence, breast cancer mortality and all-
cause mortality in 2464 women with unknown pathological nodal status disease.

47

Webfigure 13 List of EBCTCG collaborators. 48





October 2011 Page 5 of 52

Webfigure 1a. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence
and on 15-year risks of breast cancer mortality and all-cause mortality. Data from 10,801 women (67% pathologically node-negative) in 17 trials.
Vertical lines indicate 1 SE above or below the 5, 10 and 15 year percentages.

Any first recurrence Breast cancer mortality Any death
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Webfigure 1b. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence
and on 15-year risks of breast cancer mortality and all-cause mortality. Data from 7,287 women with pathologically node-negative disease. Vertical
lines indicate 1 SE above or below the 5, 10 and 15 year percentages.

Any first recurrence Breast cancer mortality Any death
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Webfigure 1c. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence
and on 15-year risks of breast cancer mortality and all-cause mortality. Data from 1,050 women with pathologically node-positive disease. Vertical
lines indicate 1 SE above or below the 5, 10 and 15 year percentages.

Any first recurrence Breast cancer mortality Any death
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Webfigure 1d. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence
and on 15-year risks of breast cancer mortality and all-cause mortality. Data from 2464 women with pathological nodal status unknown. Vertical
lines indicate 1 SE above or below the 5, 10 and 15 year percentages.

Any first recurrence Breast cancer mortality Any death
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Webfigure 2a. 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving
surgery (BCS) by type of first recurrence and allocated treatment in 10,801 women. Women found to
have both a locoregional and a distant recurrence at the time of their first recurrence are classified as having a
distant recurrence. The contribution for a specific year is the estimated probability of not having either a
locoregional or a distant recurrence in any previous year multiplied by the estimated probability of having a
locoregional recurrence before any distant recurrence in that year. Note that although radiotherapy somewhat
delays or prevents distant recurrence, as evidenced by the reduction in breast cancer mortality it produces, it
greatly delays or prevents local recurrence thereby allowing some distant recurrences to be seen as first events
that would otherwise have been preceded by a local recurrence.

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment
(BCS+RT /BCS):

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

235/713 6/16 49/60 123/389 413/1178 557/434 970/1612
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Webfigure 2b. 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving
surgery (BCS) by pathological nodal status, type of first recurrence and allocated treatment. Women
found to have both a locoregional and a distant recurrence at the time of their first recurrence are classified as
having a distant recurrence. This figure does not provide evidence that radiotherapy increases the risk of distant
recurrence, see legend on webappendix p9.

7287 pN0 women

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment
(BCS+RT /BCS):

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

164/451 6/15 23/25 64/229 257/720 274/248 531/968

1050 pN+ women

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment
(BCS+RT /BCS):

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

18/110 0/0 19/19 33/81 70/210 147/96 217/306
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Webfigure 2c. 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving
surgery (BCS) by surgery, oestrogen receptor status and whether tamoxifen was given to both trial
arms or not at all, type of first recurrence and allocated treatment. Women found to have both a
locoregional and a distant recurrence at the time of their first recurrence are classified as having a distant
recurrence. This figure does not provide evidence that radiotherapy increases the risk of distant recurrence, see
legend on webappendix p9.

1656 pN0 women: Lumpectomy, ER+tam-

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment
(BCS+RT /BCS):

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

89/223 0/0 12/15 6/26 107/264 95/94 202/358

575 pN0 women: Lumpectomy, ER-poor

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment
(BCS+RT /BCS):

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

26/66 0/0 9/10 9/23 44/99 56/36 100/135
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Webfigure 2d. 10-year risk of any first recurrence in trials of radiotherapy (RT) after breast-conserving
surgery (BCS) by surgery, oestrogen receptor status and whether tamoxifen was given to both trial
arms or not at all, type of first recurrence and allocated treatment. Women found to have both a
locoregional and a distant recurrence at the time of their first recurrence are classified as having a distant
recurrence. This figure does not provide evidence that radiotherapy increases the risk of distant recurrence, see
legend on webappendix p9.

1956 pN0 women: >Lumpectomy, ER+tam- or ER-poor

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment
(BCS+RT /BCS):

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

32/88 6/14 2/0 18/73 58/175 79/65 137/240

3100 pN0 women: Lumpectomy, ER+tam+

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment
(BCS+RT /BCS):

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

17/74 0/1 0/0 31/107 48/182 44/53 92/235
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Webfigure 3. Proportional effect of radiotherapy (RT) after breast-conserving surgery (BCS) on time to
first recurrence of any type (locoregional or distant) and on breast-cancer mortality in 10,801 women.
Event rate ratios by period of follow-up.

Any first recurrence

Numbers of women with first recurrence by type of first recurrence, period of follow-up and allocated treatment (BCS+RT/BCS):

Period of
follow-up

(years)

a. Ipsilateral
breast

b. Ipsilateral
axilla

c. Other
locoregional site

d. Locoregional,
site unknown

Any
locoregional
(ie a+b+c+d)

Distant Any
recurrence

0 78/312 1/3 5/14 15/54 99/383 58/57 157/440
1-2 59/181 2/5 27/27 34/143 122/356 212/159 334/515
3-4 43/109 3/3 7/10 32/95 85/217 131/102 216/319
5-9 55/111 0/5 10/9 42/97 107/222 156/116 263/338

10-14 11/9 0/1 3/1 3/1 16/13 62/32 92/56
15+ 1/0 0/0 0/0 4/4 5/4 28/16 33/20

Total 247/722 6/17 52/61 143/406 448/1206 647/482 1095/1688

Breast cancer mortality
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Webfigure 5a. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks by age at entry. Vertical lines indicate 1 SE above or below the 5 and 10 year percentages.

Age < 40 yrs Age 40 - 49 yrs Age 50 - 59 yrs

Age 60 - 69 yrs Age 70+ yrs
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Webfigure 5b. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to tumour grade. Vertical lines indicate 1 SE above or below the 5 and 10 year percentages.

Low grade Intermediate grade

High grade Unknown grade
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Webfigure 5c. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to tumour size. Vertical lines indicate 1 SE above or below the 5 and 10 year percentages.

T1 (1-20 mm) T2 (21-50 mm)

Other/unknown
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Webfigure 5d. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to extent of surgery and ER-status & trial policy of tamoxifen use. Vertical lines indicate 1 SE
above or below the 5 and 10 year percentages.

Lumpectomy, ER+tam- Lumpectomy, ER-poor

>Lumpectomy, ER+tam- or ER-poor Lumpectomy, ER+tam+
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Webfigure 5e. Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on any (locoregional or distant) first recurrence in pathologically
node-negative women — 10-year risks according to trial category. Vertical lines indicate 1 SE above or below the 5 and 10 year percentages.

A. Lumpectomy: original B. >Lumpectomy

C. Lumpectomy: low risk
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Webfigure 6a. Statistical method for modelling the absolute risk of any (locoregional or distant) first recurrence in women allocated to
radiotherapy (RT) and the reduction in absolute risk of any (locoregional or distant) first recurrence at 10 years.
Introduction
The statistical methodology used in previous EBCTCG reports did not readily extend to estimating the dependence of the absolute risk of recurrence, or the absolute reduction in risk
from radiotherapy, on several factors simultaneously. Therefore, estimates of these quantities (shown in table 2 and figure 4 of the main paper and in webappendix p21-29), are
based on an alternative method. The first step in this method was to tabulate the numbers of events and woman-years at risk by all the following factors simultaneously: trial,
treatment allocated (RT, No RT), age (<40, 40-, 50-, 60-, 70+ years), tumour grade (Low, Intermediate, High, Unknown), tumour size (T1 [1-20 mm], T2 [21-50 mm], other/unknown),
ER-status & trial policy of tamoxifen use (ER+Tam+, ER+Tam-, ER-poor) and, for pN+ women, number of positive nodes (pN1-3, pN4+). Two different types of Poisson regression
models, described in sections (ii) and (iii) below, were fitted to the tabulated data by the method of maximum likelihood using the computer program Epiwin v1.81. Inspection of the
crude recurrence rates by year of follow-up suggested that the rates in the first few years were larger than those in subsequent years and so weights, (4,4,3,3,2,2,2,1,1,1 in pN0
women and 4,3,3,3,1,1,1,1,1,1 in pN+ women) were used in the models to take account of this variation. Significance tests were carried out using the likelihood ratio and were two-
sided.

(ii) Identification of form of model for women allocated to RT
To identify an appropriate form for a model characterising the recurrence rate in women allocated to breast-conserving surgery (BCS) + RT in the main modelling process in section
(iii) below, initial model-fitting considered only women allocated to RT. In this initial stage, the Poisson mean took the form LL(0)=exp(V1+V2+ ...+ Vk), where V1, V2 etc are categorical
terms representing the factors by which the data had been subdivided. This initial model-fitting suggested that the 10-year recurrence rate for women allocated to RT could be
summarised by a model that included terms for : trial (30 categories — this is larger than the number of trials, as some trials were divided into 2 strata, eg where ER+women were
given tamoxifen and ER- poor women given CMF), age (5 categories), tumour grade (4 categories), tumour size (3 categories), ER-status & trial policy of tamoxifen use (3
categories) and, for pN+ women, number of positive nodes (2 categories). Therefore, in the main modelling process all models included these terms in LL(0).

(iii) Modelling the absolute reduction in 10-year recurrence rate from radiotherapy
To identify and characterise the factors determining the absolute difference in recurrence rate between women allocated to BCS + RT and women allocated to BCS only, models
were fitted to the data for both treatment groups with mean of form: LL(0) + LI(1).LL(1), where LL(0) has the form suggested by the initial modelling process (but during this second
stage of the modelling process, the parameter values for the terms in LL(0) were re-estimated), LI(1) is a binary variable taking value 0 for irradiated women and 1 for unirradiated
women (with coefficient constrained to be equal to 1), and LL(1) is a term with form LL(1)=exp(W1+W2+ ...+ Wk), where W1, W2 etc are categorical terms representing the factors
being considered as determinants of the absolute reduction in the recurrence rate. The factors considered were selected from the factors by which the data had already been
subdivided. Two further factors [trial policy of additional therapy (yes/no/some), and trial category (A: B: and C, as defined in table 1 of the main paper)], which vary between trials
but not within a trial were also considered, as well as pairwise interactions between all the factors. The results of this selection process are presented in table 2 of the main paper
and in webappendix p26. In the final model for node-negative women, presented in figure 4 of the main paper and in the webappendix p27, LL(1) retained the terms that were
statistically significant in table 2 when each factor had been adjusted for all others. Tumour size was also included, as it was independently prognostic of the absolute risk in
irradiated women [ie, in LL(0)] and, when only the first 5 years after entry were considered of the absolute reduction in the recurrence rate. There were no significant two-way
interactions between the factor representing these 4 rows and age, grade or tumour size. Therefore, the effects of grade, tumour size and age were assumed to be identical
regardless of extent of surgery, and ER-status, & trial policy of tamoxifen use. For women aged <40, 40-49, 50-59, 60-69 and 70+ at entry, the logarithm of the estimated rate ratios
was approximately linear across age-groups and so a log-linear trend was assumed. After concluding the modelling process, the coefficients of the parameters in LL(0) in the main
modelling process were compared with those obtained during the initial model-fitting in which only data for women allocated to radiotherapy were considered, and were found to have
changed by only a small amount. The parameter estimates, standard errors, and the correlation matrices for the final model are given in the webappendix p21-24.

(iv) Estimation of cumulative risk and absolute gain with radiotherapy
Estimates of the recurrence rate indicated by the terms in LL(0) in the final fitted models were used to calculate the cumulative 10-year risks of any (ie locoregional or distant) first
recurrence in women allocated to BCS+RT, while estimates of the recurrence rate indicated by the terms in LL(0)+LI(1).LL(1) were used to calculate the cumulative 10-year risks of
any (ie locoregional or distant) first recurrence in women allocated to BCS only. Estimates are presented with the factor representing trial set to median values when grouped by
extent of surgery. The non-linear relationship between the recurrence rate and cumulative risk, which is non-linear, is illustrated in webappendix p25. Estimates of the reduction in
absolute recurrence risk at 10 years were then taken to be the difference between these two estimates. Estimates of the reduction in absolute recurrence risk at 5 years were
derived from the same models (see webappendix p31-34). Analyses of residuals and other statistical procedures confirmed that the estimates presented fitted the data well. Despite
this, confidence intervals have not been presented for the estimates of absolute risk, as such estimates are subject to many sources of uncertainty over and above those that can be
included in formal statistical confidence intervals. Displaying them might, therefore, give the impression that the estimates presented are more precise than is, in fact, the case.
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Webfigure 6f. Relationship between recurrence rate per 100 woman-years and 10-year cumulative risk of recurrence.
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Webfigure 7. Absolute reduction in 10-year risk (%) of any (locoregional or distant) first recurrence from radiotherapy (RT) after breast-conserving
surgery (BCS) in pathologically node-negative women: dependence on prognostic and other factors suggested by modelling data from 7287
women. Black bars give 10-year risks in women allocated to BCS+RT, black+white bars give 10-year risks in women allocated to BCS only, and white bars
give absolute reduction with RT.

T1 (1-20 mm) T2 (21-50 mm)

Age: <40 40- 50- 60- 70+ <40- 40- 50- 60-70+ <40 40- 50- 60- 70+
Low grade Intermediate grade High grade

Age: <40 40- 50- 60- 70+ <40- 40- 50- 60-70+ <40 40- 50- 60- 70+
Low grade Intermediate grade High grade
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Webtable 3a. 10-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute reduction with
radiotherapy (RT) after breast-conserving surgery (BCS) in pathologically node negative women. Reductions of 20% and above are shown in dark
boxes, 10-19% in light boxes, and less than 10% in clear boxes.

<40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+

T1 (1-20mm) tumours
Lumpectomy, ER+tam- 21 21 17 14 11 28 31 27 23 19 46 53 50 44 38 36 36 32 26 22
Lumpectomy, ER-poor 7 7 6 4 4 9 11 9 7 6 20 23 21 17 14 13 13 11 9 7
>Lumpectomy, ER+tam- or ER-poor* 10 9 7 6 5 17 16 13 10 8 34 33 28 23 19 20 18 15 12 9
Lumpectomy, ER+tam+ 12 10 8 6 5 21 18 15 12 9 41 37 31 25 20 23 20 16 13 10

T2 (21-50mm) tumours
Lumpectomy, ER+tam- 23 25 22 18 15 25 32 31 27 23 36 50 52 47 43 35 41 38 33 28
Lumpectomy, ER-poor 7 8 7 6 5 8 11 11 9 7 17 24 23 19 16 13 16 14 11 9
>Lumpectomy, ER+tam- or ER-poor* 13 12 10 8 7 19 20 17 14 11 35 38 35 29 24 24 23 20 16 13
Lumpectomy, ER+tam+ 17 14 12 9 7 26 24 20 16 13 49 47 41 34 28 31 27 23 18 15

Absolute reduction in 10-year risk of recurrence with radiotherapy (%)

Age (years) Age (years) Age (years) Age (years)
Low grade Intermediate grade High grade Unknown grade
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Webtable 3b. 10-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute risks in
pathologically node negative women allocated to breast-conserving surgery (BCS) and BCS+ radiotherapy (RT).

<40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+

T1 (1-20mm) tumours in women allocated to BCS
Lumpectomy, ER+tam- 55 42 34 30 27 75 62 52 47 41 91 82 74 67 59 71 59 50 44 38
Lumpectomy, ER-poor 48 33 27 25 23 65 48 40 37 34 73 59 50 45 40 56 41 34 31 27
>Lumpectomy, ER+tam- or ER-poor* 32 23 18 16 14 48 36 29 26 23 64 52 43 38 32 43 32 26 23 20
Lumpectomy, ER+tam+ 23 17 13 11 10 37 28 22 19 16 57 46 38 32 27 35 27 22 18 15

T1 (1-20mm) tumours in women allocated to BCS+RT
Lumpectomy, ER+tam- 33 21 17 16 15 47 31 25 24 23 45 29 24 23 21 35 23 18 17 16
Lumpectomy, ER-poor 41 26 21 21 19 55 38 31 30 28 53 36 29 29 27 43 28 22 22 20
>Lumpectomy, ER+tam- or ER-poor* 22 14 11 10 10 32 20 16 16 14 30 19 15 15 14 23 14 11 11 10
Lumpectomy, ER+tam+ 11 7 5 5 5 16 10 8 8 7 15 9 7 7 7 11 7 5 5 5

T2 (21-50mm) tumours in women allocated to BCS
Lumpectomy, ER+tam- 71 57 48 44 39 89 78 69 63 57 97 93 88 82 75 86 75 66 59 52
Lumpectomy, ER-poor 65 48 39 37 34 81 65 56 53 49 88 75 66 61 56 73 57 48 44 40
>Lumpectomy, ER+tam- or ER-poor* 46 33 27 25 22 65 50 42 38 33 80 68 58 52 46 59 46 38 33 29
Lumpectomy, ER+tam+ 34 25 20 17 15 51 40 32 28 24 73 62 52 45 38 49 38 31 27 22

T2 (21-50mm) tumours in women allocated to BCS+RT
Lumpectomy, ER+tam- 48 32 26 25 24 64 45 37 36 34 62 43 36 35 32 51 34 28 27 25
Lumpectomy, ER-poor 57 39 32 31 29 73 54 45 44 41 71 52 43 42 39 59 41 34 33 31
>Lumpectomy, ER+tam- or ER-poor* 33 21 17 16 15 46 31 25 24 22 44 29 23 23 21 35 22 18 17 16
Lumpectomy, ER+tam+ 17 10 8 8 7 25 16 12 12 11 24 15 12 11 10 18 11 9 8 8

* No tamoxifen planned for pN0 women in these trials

Age (years) Age (years) Age (years) Age (years)

10-year risk of recurrence (%)

Low grade Intermediate grade High grade Unknown grade
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Webtable 3c. Numbers of pathologically node negative women in trials of radiotherapy after breast-conserving surgery according to prognostic
and other factors. When all the factors that are influential in determining the absolute reduction in the 10-year risk of recurrence are considered
simultaneously, the numbers of women in each individual category are too small to provide meaningful estimates based only on the women in that category.
Therefore, the dependence of the effect of radiotherapy on all the independently prognostic and other factors simultaneously was estimated using the
regression model given in webappendix p20. The 10 parameters in that model summarise the overall trends with respect to age, grade, tumour size, etc in
the whole data set and they have been used to provide much more stable estimates of the likely effect of radiotherapy for specific combinations of age,
grade, tumour size etc than would be the case if the estimate for each individual category used only the women in that category as given in the table below.

Tumour size T1 (1-20 mm)

<40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+

Lumpectomy, ER+tam- 7 60 168 173 34 21 64 85 82 22 28 46 50 42 5 23 59 111 110 35
Lumpectomy, ER-poor 4 11 14 9 3 9 18 24 13 5 30 31 24 21 1 14 18 17 15 7
>Lumpectomy, ER+tam- or ER-poor* 0 5 9 11 9 2 15 29 46 28 12 37 45 68 41 55 282 437 506 132
Lumpectomy, ER+tam+ 8 73 309 286 188 7 53 232 341 261 8 19 37 37 22 10 45 130 136 378

Tumour size T2 (21-50 mm)

<40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+

Lumpectomy, ER+tam- 3 12 16 15 3 13 22 27 47 14 19 27 33 38 3 11 15 34 24 19
Lumpectomy, ER-poor 1 3 0 1 1 3 13 10 13 1 17 37 35 18 3 4 10 14 16 2
>Lumpectomy, ER+tam- or ER-poor* 0 0 0 0 0 0 0 2 1 1 1 2 2 3 2 6 42 47 46 13
Lumpectomy, ER+tam+ 0 0 5 12 22 1 6 16 30 51 0 3 4 6 4 4 3 24 27 17

Tumour size unknown

<40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+

Lumpectomy, ER+tam- 0 2 3 2 1 1 3 1 1 0 1 0 0 0 0 1 4 9 7 0
Lumpectomy, ER-poor 0 0 0 0 0 0 0 0 1 0 0 1 2 1 0 19 31 16 14 0
>Lumpectomy, ER+tam- or ER-poor* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 10 3 1
Lumpectomy, ER+tam+ 1 5 7 9 2 2 6 7 5 4 0 5 4 3 1 16 66 72 66 4

Low grade Intermediate grade High grade Unknown grade

Age (years) Age (years) Age (years) Age (years)
Low grade Intermediate grade High grade Unknown grade

Age (years) Age (years) Age (years) Age (years)

Low grade Intermediate grade High grade Unknown grade
Age (years) Age (years) Age (years) Age (years)





October 2011 32 of 52

Webfigure 8. Absolute reduction in 5-year risk (%) of any (locoregional or distant) first recurrence from radiotherapy (RT) after breast-conserving
surgery (BCS) in pathologically node-negative women: dependence on prognostic and other factors suggested by modelling data from 7287
women. Black bars give 5-year risks in women allocated to BCS+RT, black+white bars give 5-year risks in women allocated to BCS only, and white bars
give absolute reduction with RT.

T1 (1-20 mm) T2 (21-50 mm)

Age: <40 40- 50- 60- 70+ <40- 40- 50- 60-70+ <40 40- 50- 60- 70+
Low grade Intermediate grade High grade

Age: <40 40- 50- 60- 70+ <40- 40- 50- 60-70+ <40 40- 50- 60- 70+
Low grade Intermediate grade High grade
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Webtable 5a. 5-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute reduction with
radiotherapy (RT) after breast-conserving surgery (BCS) in pathologically node negative women. Reductions of 20% and above are shown in dark
boxes, 10-19% in light boxes, and less than 10% in clear boxes.

<40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+

T1 (1-20mm) tumours
Lumpectomy, ER+tam- 17 14 12 9 7 34 32 27 23 18 59 59 53 46 38 37 34 28 23 19
Lumpectomy, ER-poor 5 5 4 3 2 11 11 9 7 6 25 24 20 17 14 13 11 9 8 6
>Lumpectomy, ER+tam- or ER-poor* 6 5 4 3 3 13 13 11 9 7 29 28 24 20 16 15 14 11 9 7
Lumpectomy, ER+tam+ 5 4 3 3 2 13 11 9 7 5 28 24 20 16 13 13 11 9 7 5

T2 (21-50mm) tumours
Lumpectomy, ER+tam- 22 20 17 14 11 37 40 35 31 25 58 65 62 57 49 44 44 38 32 27
Lumpectomy, ER-poor 7 6 5 4 3 12 14 12 10 8 27 30 26 23 19 16 16 13 11 9
>Lumpectomy, ER+tam- or ER-poor* 8 8 6 5 4 15 16 14 12 10 32 35 31 27 22 19 19 16 13 10
Lumpectomy, ER+tam+ 8 6 5 4 3 18 16 13 10 8 37 34 28 23 19 19 16 13 11 8

* No tamoxifen planned for pN0 women in these trials

Absolute reduction in 5-year risk of recurrence with radiotherapy (%)

Age (years) Age (years) Age (years) Age (years)
Low grade Intermediate grade High grade Unknown grade
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Webtable 5b. 5-year risk (%) of any (locoregional or distant) first recurrence according to prognostic and other factors: Absolute risks in
pathologically node negative women allocated to breast-conserving surgery (BCS) and BCS+ radiotherapy (RT).

<40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+ <40 40 50 60 70+

T1 (1-20mm) tumours in women allocated to BCS
Lumpectomy, ER+tam- 33 24 19 16 13 60 48 40 33 29 82 73 64 55 47 55 44 37 30 26
Lumpectomy, ER-poor 28 18 15 12 11 48 33 27 23 21 57 44 36 30 26 38 27 22 18 16
>Lumpectomy, ER+tam- or ER-poor* 26 17 14 11 10 46 33 27 22 20 58 45 38 31 27 38 27 22 18 16
Lumpectomy, ER+tam+ 12 8 7 5 5 25 18 14 12 10 39 30 25 20 17 21 16 13 10 8

T1 (1-20mm) tumours in women allocated to BCS+RT
Lumpectomy, ER+tam- 16 9 8 6 6 27 16 13 11 10 23 14 11 9 9 18 11 9 7 7
Lumpectomy, ER-poor 23 13 11 9 9 37 22 18 15 15 32 20 16 13 13 25 15 12 10 10
>Lumpectomy, ER+tam- or ER-poor* 20 12 10 8 8 33 20 16 13 13 29 17 14 12 11 23 13 11 9 9
Lumpectomy, ER+tam+ 7 4 3 3 3 12 7 6 5 5 11 6 5 4 4 8 5 4 3 3

T2 (21-50mm) tumours in women allocated to BCS
Lumpectomy, ER+tam- 48 36 29 24 21 78 65 56 48 42 94 87 80 72 64 72 61 52 44 38
Lumpectomy, ER-poor 42 28 23 19 18 66 48 41 34 32 75 60 52 44 39 54 40 33 27 25
>Lumpectomy, ER+tam- or ER-poor* 40 27 22 18 16 64 48 40 34 31 76 62 54 46 40 54 40 33 27 24
Lumpectomy, ER+tam+ 20 13 11 9 8 38 27 22 18 16 55 44 36 30 25 32 24 19 16 13

T2 (21-50mm) tumours in women allocated to BCS+RT
Lumpectomy, ER+tam- 26 15 12 10 10 41 25 21 17 17 36 22 18 15 15 29 17 14 11 11
Lumpectomy, ER-poor 35 21 18 15 14 53 35 29 24 24 48 31 26 21 21 39 24 20 16 16
>Lumpectomy, ER+tam- or ER-poor* 31 19 16 13 12 49 31 26 22 21 44 27 23 19 18 35 21 18 14 14
Lumpectomy, ER+tam+ 12 7 6 4 4 20 12 10 8 8 17 10 8 7 7 13 8 6 5 5

* No tamoxifen planned for pN0 women in these trials

Age (years) Age (years) Age (years) Age (years)

5-year risk of recurrence (%)

Low grade Intermediate grade High grade Unknown grade
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Webtable 6. Risks of any (locoregional or distant) first recurrence and breast cancer mortality in 7287 pathologically node-negative women given
breast-conserving surgery (BCS) according to predicted absolute benefit with radiotherapy (RT) in 10-year risk suggested by modelling of
predictive factors.

Predicted
absolute
benefit*

Total
number

of
women

Number of women
by trial category

Number of
women with
follow-up at

least:

Any first recurrence Breast cancer mortality

10-year risk (%)† 15-year risk (%)†

A (%) B (%) C (%) 5y 10y 15y
Allocated Gain with RT‡

(95% CI)

Allocated Gain with
RT‡

(95% CI)BCS+RT BCS BCS+RT BCS

Large 1924 1342 (56) 322 (16) 260 (9) 1672 1198 581 26.0 50.3 24.3 (19.6, 29.0) 23.2 31.0 7.8 (3.1, 12.5)
Intermediate 3763 784 (32) 1436 (74) 1543 (53) 3096 1850 525 12.4 24.8 12.4 (9.7, 15.1)§ 13.9 15.0 1.1 (-2.0, 4.2)¶

Lower 1600 294 (12) 198 (10) 1108 (38) 1084 458 118 12.0 18.9 6.9 (2.2, 11.6)§ 16.5 16.6 0.1 (-7.5, 7.7)¶

Total 7287 2420 (100) 1956 (100) 2911 (100) 5852 3506 1224

2p for trend <0.00001 0.03

* Women allocated to categories using regression-based estimates of absolute reduction in 10-year risk of any first recurrence in main paper figure 4 and
webappendix p28.
† 10-year risks of any first recurrence and 15-year risks of breast cancer mortality calculated directly from data on individual women.
‡ ie, reduction in absolute risk.
§ For intermediate and lower categories combined, 10-year risks for any first recurrence: BCS+RT: 12.1%, BCS:23.1%, gain with RT 11.0% (95% CI: 8.6,
13.4).
¶ For intermediate and lower categories combined, 15-year risk for breast cancer mortality: BCS+RT: 14.4%, BCS:15.1%, gain with RT 0.7% (95% CI: -2.2,
3.6)
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Webfigure 9a. Risks of any (locoregional or distant) first recurrence in 7287 pathologically node-negative women given breast-conserving
surgery (BCS) according to predicted absolute benefit with radiotherapy (RT) in 10-year risk suggested by modelling of prognostic and other
factors. Women allocated to categories of predicted absolute benefit using the results of the modelling of prognostic and other factors (see figure 4). Risks
calculated directly from data on individual women. Vertical lines indicate 1 SE above or below the 5 and 10 year percentages.

Predicted absolute benefit: Large (20+ %) Predicted absolute benefit: Intermediate (10-19%) Predicted absolute benefit: Lower (<10%)
1924 pN0 women 3763 pN0 women 1600 pN0 women
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Webfigure 9b. Risks of breast cancer mortality in 7287 pathologically node-negative women given breast-conserving surgery (BCS) according to
predicted absolute benefit with radiotherapy (RT) in 10-year risk suggested by modelling of prognostic and other factors. Women allocated to
categories of predicted absolute benefit using the results of the modelling of prognostic and other factors (see main text figure 4). Risks calculated directly
from data on individual women. Vertical lines indicate 1 SE above or below the 5 and 10 year percentages.

Predicted absolute benefit: Large (20+ %) Predicted absolute benefit: Intermediate (10-19%) Predicted absolute benefit: Lower (<10%)
1924 pN0 women 3763 pN0 women 1600 pN0 women
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Webfigure 9c. 10-year risk of any first recurrence in 7287 pathologically node-negative women in
trials of radiotherapy (RT) after breast-conserving surgery (BCS) according to predicted absolute
benefit with radiotherapy in 10-year risk suggested by modelling of prognostic and other factors,
type of first recurrence and allocated treatment. Women found to have both a locoregional and a
distant recurrence at the time of their first recurrence are classified as having a distant recurrence. This
figure does not provide evidence that radiotherapy increases the risk of distant recurrence, see legend
on webappendix p9. Women allocated to categories of predicted absolute benefit using the results of the
modelling of prognostic and other factors (see main text figure 4). Risks calculated directly from data on
individual women.

Predicted absolute benefit: Large (20+ %)
1924 pN0 women

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment (BCS+RT /BCS):
a. Ipsilateral

breast
b. Ipsilateral

axilla
c. Other

locoregional site
d. Locoregional,

site unknown
Any

locoregional
(ie a+b+c+d)

Distant Any
recurrence

95/244 2/7 16/16 21/70 134/337 121/120 255/457

Predicted absolute benefit: Intermediate (10-19%)
3763 pN0 women

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment (BCS+RT /BCS):
a. Ipsilateral

breast
b. Ipsilateral

axilla
c. Other

locoregional site
d. Locoregional,

site unknown
Any

locoregional
(ie a+b+c+d)

Distant Any
recurrence

55/167 4/8 5/6 34/122 98/303 115/97 213/400
continued overleaf
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Webfigure 9c, continued.

Predicted absolute benefit: Lower (<10%)
1600 pN0 women

Numbers of women with first recurrence by 10 years according to type of first recurrence and allocated treatment (BCS+RT /BCS):
a. Ipsilateral

breast
b. Ipsilateral

axilla
c. Other

locoregional site
d. Locoregional,

site unknown
Any

locoregional
(ie a+b+c+d)

Distant Any
recurrence

14/40 0/0 2/3 9/37 25/80 38/31 63/111


