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KEYWORDS Abstract  Purpose: To investigate long-term results of patients with hormonal receptor
Early breast cancer; —positive breast cancer treated with breast-conserving surgery (BCS) and consecutive endo-
Low risk; crine therapy (ET) with or without whole breast irradiation (WBI).

Whole breast Methods and materials: Within the 8 A trial of the Austrian Breast and Colorectal Cancer
irradiation; Study Group, a total of 869 patients received ET after BCS which was randomly followed

by WBI (n = 439, group 1) or observation (n = 430, group 2). WBI was applied up to a mean
total dosage of 50 Gy (+/— 10 Gy boost) in conventional fractionation.

Results: After a median follow-up of 9.89 years, 10 in-breast recurrences (IBRs) were observed
in group 1 and 31 in group 2, resulting in a 10-year local recurrence—free survival (LRFS) of
97.5% and 92.4%, respectively (p = 0.004). This translated into significantly higher rates for
disease-free survival (DFS): 94.5% group 1 vs 88.4% group 2, p = 0.0156. For distant metas-
tases—free survival (DMFS) and overall survival (OS), respective 10-year rates amounted
96.7% and 86.6% for group 1 versus 96.4% and 87.6%, for group 2 (ns). WBI (hazard ratio
[HR]: 0.27, p < 0.01) and tumour grading (HR: 3.76, p = 0.03) were found as significant pre-
dictors for IBR in multiple cox regression analysis.

Conclusions: After a median follow-up of 10 years, WBI resulted in a better local control and
DFS compared with ET alone. The omission of WBI and tumour grading, respectively, were

Endocrine therapy

the only negative predictors for LRFS.
© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

For the treatment of invasive breast cancer, whole
breast irradiation (WBI) after breast-conserving sur-
gery (BCS) was repeatedly confirmed to be highly
effective in terms of local control (LC), which trans-
lated into better overall survival (OS) after long-term
observation [1]. However, partial breast irradiation
either with postoperative hypofractionated external
beam radiotherapy (RT) [2], intraoperative [3,4] or
interstitial techniques [5,6] is now regarded as a valid
alternative for patients presenting with ‘very’ low-risk
subtypes [7—9]. Within the last 15 years, especially
for this subgroup of postmenopausal ‘elderly’ women,
a total of five randomized clinical trials investigated
whether WBI can be replaced by systemic endocrine
therapy (ET) [10—14]. Respective data were summa-
rized in a recent meta-analysis, where WBI has been
shown to be advantageous for the avoidance of in-
breast relapses (for ET, HR: 6.8, p < 0.0001) but
with no impact on OS (HR: 1.09, p = 0.57) [15]. In

2007, on behalf of the Austrian Breast and Colorectal
Cancer Study Group (ABCSG), Potter et al. [10] re-
ported first results of 831 patients within the 8A trial,
who were randomly assigned to receive either WBI plus
ET (n = 414) or ET alone (n = 417). Local recur-
rence—free survival (LRFS), disecase-free survival
(DFS) and OS were defined as clinical end-points.
After a median follow-up of 53.8 months, patients with
WBI had a significantly lower 5-year in-breast local
relapse rate (WBI plus ET: 0.4% vs ET alone: 5.1%,
HR: 10.21, p = 0.0001), which contributed to a better
DFS (5-year overall relapse rate after WBI plus ET:
2.1% vs ET alone: 6.1%, HR: 3.48, p = 0.0021). No
difference between arms was seen for OS. The database
of this study was now revisited after a 10-year obser-
vation period. In this investigational setting, long-term
results are scarce, with only two publications from the
US and UK study groups [12,13]. Therefore, the pre-
sent study focuses on LC and survival outcome, both
end-points requiring follow-up periods of at least 10
years for sufficient maturity [1,16].
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2. Methods and Materials
2.1. Trial design and eligibility

The ABCSG 8-trial demonstrated a significant effect for
the event-free survival of postmenopausal women if ET
was switched from tamoxifen (Tam) to anastrozole
[17,18]. Within this trial, a subgroup of ‘low-risk’ patients
(n = 869) was assigned to a second randomization
named 8A. Only postmenopausal women, who met the
following criteria, were eligible: invasive ductal or lobular
carcinoma; gradings G1, G2 and/or Gx; with tumour
sizes not exceeding 3 cm corresponding to pathological
tumour stages of T1 or T2 (early); negative lymph nodes
and positivity for oestrogen and/or progesterone re-
ceptors, and no observed metastases. In this study,
randomization separated two groups to receiving either
standard WBI (4-/— boost to the tumour bed) (n = 414)
or not (n = 417). ET was prescribed in both groups. The
results were first published in 2007 after a 5-year follow-
up [10]. The present secondary analysis after 10 years
provides additional information on tumour biological
aspects for 519 patients (Fig. 1). Patients with Her2neu
positive tumours and/or a K167 level >20% were classi-
fied prognostically as ‘high-risk’, and those with a nega-
tive Her2neu status and a Ki67 of <20% as ‘low-risk’,
respectively (Table 1).

2.2. Treatment

All patients provided written informed consent. The
study was approved by the relevant ethic committees in

Austria. Patients were recruited between 1996 and 2004
[10]. BCS consisted of a lumpectomy, wide-excision, or
quadrantectomy (occasionally) which was accompanied
by an axillary lymph node dissection of at least 10
nodes. Sentinel node biopsy was introduced in 2001
(Table 1). ET was given to all patients for a duration of
5 years, first as Tam (20 mg/day) and switched to
anastrozole (1 mg/day) after two years or continued
Tam alone. Thereafter, ET was either finished or
continued for further two to five years (Fig. 1). The
majority of patients was followed until December
2011 at the latest; only women with prolonged ET (28%)
was observed until June 2016. For patients allocated to
radiotherapy, WBI started within 6 weeks after surgery.
WBI was applied with a mean dose of 51 Gy (+/— 4 Gy,
standard fractionation) followed by a tumour bed boost
(mean dose of 10 Gy (+/— 2 Gy) external electrons) in
269 patients.

2.3. Clinical end-points

In this exploratory analysis, which was originally un-
planned, LRFS was defined as the primary end-point,
accounting for all observed in-breast recurrences (IBRs)
within the breast or chest wall. Further end-points were
determined as follows: regional recurrence—free survival
(RRFS) comprising all regional recurrences located in
the ipsilateral axilla and/or supraclavicular or para-
sternal (mammaria interna) areas; DFS for IBR and
distant metastases; recurrence-free survival (RFS) for
IBR; regional recurrence and death from any cause;
distant metastases—free survival (DMFS) for distant

Study patients
N=869
[
RT: N=439 No-RT: N=430

assigned treatment: 418 (95%) assigned treatment: 410 (95%)

no-RT: 4 (1%) RT: 13 (3%)

not stated: 17 (4%) not stated: 7 (2%)

[ |
2y TAM/3y ANA Sy TAM 2y TAM/3y ANA Sy TAM

N=219 N=220 N=217 N=213
+no ANA:158 +no ANA:147 +no ANA:162 +no ANA:151
+2y ANA: 31 | +2y ANA: 30 +2y ANA: 25 +2y ANA: 33
+5y ANA: 30 +5y ANA: 43 +5y ANA: 30 +5y ANA: 29

LI Information on

HER2 & Ki76:
132

| Information on
HER2 & Ki76:
137

Information on
HER2 & Ki76:
126

Information on
HER2 & Ki76:
124

Fig. 1. Consolidated standards of reporting trials (CONSORT) diagram: study randomization into radiotherapy and endocrine treatment
arms. RT = radiotherapy, 2y TAM/3y ANA = 2 years of tamoxifen followed by 3 years of anastrozole, Sy TAM = 5 years of
tamoxifen.(A): 2y TAM/3y ANA and 5y TAM refers to the randomized treatment arms in ABCSG 8. (B): No ANA: no prolonged
therapy, +2y ANA and +5y ANA = 2 or 5 years of prolonged therapy with anastrozole. ABCSG, Austrian Breast and Colorectal Cancer

Study Group.
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Table 1
Patient characteristics.
Characteristics Radiotherapy No radiotherapy Total

N = 439 N = 430 N = 869
n % n % n %

Age group
<50 9.1 5(1.2) 14 (1.6)
50—59 122 (27.8) 117 (27.2) 239 (27.5)
60—69 151 (34.4) 155 (36.0) 306 (35.2)
>70 157 (35.8) 153 (35.6) 310 (35.7)
T-stage
pTlb 143 (32.6) 135 (31.4) 278 (32.0)
pTlc 236 (53.8) 252 (58.) 488 (56.2)
pT2 45 (10.3) 37 (8.6) 82(9.4)
not stated 15(3.4) 6(1.4) 21 (2.4)
Grading
Gl 138 (31.4) 142 (33.0) 280 (32.2)
G2 264 (60.1) 262 (60.9) 526 (60.5)
Gx 22 (5.0) 20 (4.7) 42 (4.8)
not stated 15 (3.4) 6 (1.4) 21 (2.4)
Oestrogen receptor
+ 43 (9.8) 29 (6.7) 72 (8.3)
++ 115 (26.2) 108 (25.1) 223 (25.7)
+++ 258 (58.8) 282 (65.6) 540 (62.1)
negative 6 (1.4) 5(1.2) 11 (1.3)
not stated 17 (3.9) 6 (1.4) 23 (2.3)
Progesterone receptor
+ 78 (17.8) 77 (17.9) 155 (17.8)
++ 135 (30.8) 134 (31.2) 269 (31.0)
+++ 122 (27.8) 130 (30.2) 252 (29.0)
negative 87 (19.8) 81 (18.8) 168 (19.3)
not stated 17 (3.9) 8 (1.9) 25(2.9)
Axillary surgery
Axillary dissection 295 (67.2) 295 (68.6) 590 (67.9)
Sentinel node only 129 (29.4) 129 (30.0) 258 (29.7)
not stated 15 (3.4) 6 (1.4) 21 (2.4)
Biological risk stratification®
High risk: KI 67 > 20 or Her2neu positive 20 (7.5) 23 (9.2) 43 (8.2)
Low risk: KI67 < 20 and Her2neu negative 249 (92.5) 227 (90.8) 476 (91.8)

# Data exclusively available for 519 patients.

metastases only and OS for deaths from any cause. In
contrast to the first publication in 2007, the following
changes in end-point definitions were made: relapses
only within the breast or thoracic wall were now
counted as IBR (i.e relapses within the axilla were
assigned to regional recurrences); and regional relapses
detected in supraclavicular and mammaria interna
Ilymph nodes were not further noted as distant metas-
tases. These definitions of DFS and RFS are in line with
the first publication and therefore differ from stan-
dardized definitions for efficacy end points (STEEP
system) [19].

2.4. Statistical methods

Data analyses were performed on an intention to treat
basis in 2018. For these, the last follow-up data were
recorded in 2016. The median follow-up was calculated
by using a reverse Kaplan-Meyer approach. Hypotheses
were generated that for all defined clinical end-points,
differences between patient groups with or without RT

would be not statistically significant. Subjects were
censored with the last available event-free date
(competing events were not used for censoring). The 2-
sided log-rank test was used to test for differences be-
tween RT and non-RT group. Results were presented as
10 years survival rates and their corresponding 95%
confidence intervals. P values, when stated, belong to
corresponding long-rank test. The multivariate Cox
regression was performed using the primary end-point
of LRFS with adjustment for ABCSG 8a and ABCSG 8
treatment, age group (<50,50—59,60—69), tumour
grade, progesterone receptor status, and tumour stage.
Cox regression was repeated on data including Ki67 and
HER?2 information. All analyses were calculated using
SAS, version 9.3 (SAS Institute, Cary, NC).

3. Results

By November 2017, 869 randomized patients were
identified for second statistical analysis. Of these, 439



16 G. Fastner et al. | European Journal of Cancer 127 (2020) 12—20

10 == — — Log-Rank p=0.0004
c 0.8+
R
b=
(o]
Q.
=
o
® 0.6+
£
8
c
o
s 0.4+
[3)
1
©
(]
b
0.2+
0.0+
1. No radiotherapy | 430 414 397 383 373 337 273 240 206 172 149 112 8 72 50 19 0
2: Radiotherapy | 439 419 408 396 388 366 307 273 222 188 162 131 101 80 53 28 2
T T T T T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Years
IGroup: 1: No radiotherapy =—=—=—- 2 Radiotherapyl

Fig. 2. Local recurrence—free survival.

were randomized to receive WBI plus ET (group 1) and
430 for ET alone (group 2). Patient and tumour char-
acteristics are summarized in Table 1.

After a median follow-up of 9.89 years (range,
9.02—10.09), 10 IBR were detected in group 1 versus 31
in group 2, which translated into an actuarial 10-year
LRFS of 97.5% (95% CI, 94.4%—98.9%) and 92.5%

1.0

0.8

0.6

0.4 -

Disease free survival proportion

0.2+

0.0
1: No radiotherapy
2: Radiotherapy

430 412 394 381 369 334 269
439 418 405 394 385 360 302

—
T —
—— —————
——

237
271 221 188 161 129 99 78 51 26 1

(95% CI, 88.6%—95.1%), respectively. As depicted in
Fig. 2, differences between both groups were statistically
significant (p = 0.0004). This was also true for DFS
(Fig. 3, p = 0.0156), with an actuarial 10-year rate of
94.5% (95% CI, 91.1%—96.6%) for group 1 (27 events)
versus 88.4% (95% CI, 83.9%—91.7%) for group 2 (45
events). In total, 112 patients died (57 in group 1 and 55

Log-Rank p=0.0156

——

203 168 146 112 89 72 50 19 0

o 1 2 3 4 5 6

7 8 9 10 M
Years

T T T T T
12 13 14 15 16

[Group:

1: No radiotherapy — — —- 2: Radiotherapy |

Fig. 3. Disease-free survival.
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in group 2), 28 developed distant metastases (16 in
group 1 and 12 in group 2), and eight patients experi-
enced regional recurrences (four in both groups,
respectively). Ten-year rates for RRFS, OS, DMFS, and
RFS amounted 99.8 (95% CI, 98.2 to 100), 86.6% (95%
CI, 82.3%—89.9%), 96.7% (95% CI, 94%—98.2%) and
82.5% (95% CI, 77.5%—86.4%) in group 1 and 98.7
(96.5-99.5), 87.6% (95% CI, 83.3%—90.8%), 96.4%
(95% CI, 93.5%—98.1%) and 78.9% (95% CI, 73.8%—
83.2%) for group 2 (ns).

3.1. Subgroup analysis of DFS in accordance with lymph
node surgery

Among patients who had a sentinel node only of whom
129 were in group 1 and 129 in group 2, DFS was
significantly better in group 1 98.3% (95% CI, 93.2%—
99.6%) compared with group 2 (86.9% (95% CI, 78.1%—
92.3%), p = 0.0074. Interestingly, this effect was not
seen in patients after axillary lymph node dissection
(group 1: 93% (95% CI, 88.4%—95.9%) versus group 2:
88.8% (95% Cl, 83.29%—92.7%), p = 0.2459).

3.2. Risk factors for local recurrence—free survival

By Cox proportional hazards regression, tumour
grading (Gx vs G1: HR = 3.76 (1.22—11.6), p = 0.028)
and the omission of WBI (RT vs no RT: HR = 0.27
(0.13—0.57), p = 0.0006) were detected as the only sig-
nificant risk factors for LRFS (Fig. 4) after multivari-
able analysis. According to a subgroup analysis for
patients where biological features were available
(n = 519) for a small number classified as high risk
(group 1: n = 20 (7%) vs group 2: n = 23 (9%)), the

Baseline Characteristics

Hazard Ratio (95% CIl) P-Value

corresponding HR was 2.12 (0.78—=5.74, p = 0.1)
compared with those defined as biologically low-risk
subtype (group 1: n = 249 (93%) vs group 2: n = 227
(91%). However because absolute numbers for high-risk
patients are low, these findings have to be interpreted
with caution.

3.3. Occurrence of IBR overtime

In patients without WBI, IBRs were detected during the
whole observation period, with two peaks in year two
and eleven. In irradiated patients, the first IBR occurred
in year four, all others between year eight and fifteen

(Fig. 5).

4. Discussion

This 10-year secondary analysis corroborates the effec-
tiveness of RT in addition to ET for postmenopausal
women who are prognostically classified as ‘low-risk’.
Both end-points, LRFS and DFS, maintained signifi-
cance after a follow-up of ten years, thus favouring WBI
compared with ET alone. No further influence was seen
on OS. These data are in line with those reported by
Hughes [12] and Blamey et al. [13]. In the former, pa-
tients treated with Tam who received additional RT
(TamRT) improved significantly in 10-year locoregional
recurrence—free survival (Tam: 90% (95% CI, 85%—
93%), TamRT: 98% (95% CI, 96%—99%), p=<0.001)
[12]. Moreover, patients allocated to TamRT were
observed with a higher LRFS than Tam alone (TamRT:
98% (95% CI, 87%—94%) vs Tam: 91% (95% CI, 87%—
94%, no p-value stated). The study conducted by
Blamey et al [13]. focused on IBR only resulting in a

Hazard Ratio

ABCSG 8 Therapy Group

2 year Tam + 3 years Ana vs 5 year 1.49 (0.79, 2.82) 0.2163 ———
Age Group

60-70 vs 50-59 0.74 (0.37, 1.50) 0.4087 ——

>= 70 vs 50-59 0.52 (0.21, 1.28) 0.1532 —
Grade

G2vs G1 1.53 (0.71, 3.28) 0.2756 —_—

Gx vs G1 3.76 (1.22, 11.6) 0.0208 —_——
Progesterone Receptor

positive vs negative 1.51 (0.63, 3.62) 0.3546 ——
pT-Stage

pT2vs pT1 2.26 (0.91, 5.63) 0.0786 —.
ABCSG 8a Therapy

Radiotherapy vs No radiotherapy 0.27 (0.13, 0.57) 0.0006 —a—

1 |
0.1 1 10

Fig. 4. Multivariate Cox regression analysis for local recurrence—free survival.
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frequency of IBR

number of recurrences
w

o -
S

2 | |
6 4 8 9 10 11

No RT

HRT
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Fig. 5. IBR occurrence overtime. IBRs, in-breast recurrences.

significantly higher LRFS at 10 years: TamRT: 100%
versus Tam: 93%, p = 0.006. However, in both trials
[12,13], additional RT had no significant impact on
survival, which was confirmed for OS in our own anal-
ysis. Furthermore, available prospective data investi-
gating the randomization between ET with or without
RT were pooled in two meta-analyses [15,20]. Van de
Water et al. [20] examined five prospective randomized
trials comprising 3190 patients. The 5-year rate for
locoregional recurrence amounted 2.2% (95% CI,
1.6—3.1) for patients with ET plus RT versus 6.5% (95%
CI, 5.3—7.9) for those with ET alone (odds ratio [OR]
0.36; 95% CI: 0.25—0.5). This difference of 4.3% (95%
CI, 2.9-5.7) was translated into a number needed to
treat 24 to avoid one locoregional recurrence in 5 years.
No RT effect was shown for OS (OR, 0.92 (95% CI,
0.74—1.15), as well as for the development of distant
metastases (OR, 0.96 (95% CI, 0.68—1.36). In a recent
meta-analysis from randomized trials comprising 3766
patients, these findings were confirmed by Matuschek
et al [15].

Only one randomized trial, by Fyles et al [11], re-
ported a significant benefit in DFS for patients with
TamRT. The respective 5-year rate for DFS was 91% for
the group with RT versus 84% for those who were
treated with Tam alone (p = 0.004). Whether this gain
in DFS was influenced by the fact that RT avoided more
regional relapses in axillary nodes than ET alone (5-year
regional recurrence rate of 0.5% for TamRT versus Tam
2.5%, p = 0.049) is speculative. However, this fact did
not translate into better OS. Of note, especially in the
476 patients without axillary lymph node dissection,
those with WBI showed a by trend lower 5-year regional
recurrence rate (TamRT: 0.6% versus Tam: 3.3%,

p = 0.07) [11]. The question whether the omission of an
axillary lymph node dissection may influence the
occurrence of regional relapses and subsequently also
survival of prognostically favourable patients with a
positive sentinel node was investigated within the
ACOSOG Z0011 trial published first in 2011 [21]. After
5 years, no difference in terms of OS and development of
regional recurrences was demonstrated, which was
confirmed in 2017 in the 10-year follow-up [22]. Un-
fortunately, in both publications, no technical details on
RT were provided to reliably assess the contribution of
radiation dose for the avoidance of regional node me-
tastases. This lack of methodical information was, be-
side others, a major criticism [23,24]. Altogether, only in
about 50% (n = 228) of patients (axillary lymph node
dissection versus sentinel node only), technical RT-data
were available for a retrospective secondary analysis. Of
these, in the group without AD (n = 124), 21 patients
were treated with additional supraclavicular fields, and
furthermore 40 patients with ‘high tangents’ [25]. This
left room for speculation as to whether inadvertent RT
of axillary nodes had probably influenced the low rate of
locoregional recurrence [26]. Several studies explored the
proportion of regional axillary nodes covered by sub-
clinical dosages applied by conventional tangential
fields, also dependent on cranial field extensions
[27—31]. This observation might also be relevant for
patients with negative sentinel nodes who bear a risk of
occult nodal metastases up to 15.9% [32]. A respective
subanalysis of the National Surgical Adjuvant Breast
and Bowel Project (NSABP) trial B-32 observed a small
but significantly worse 5-year rate for OS and DFS in
patients with negative sentinel nodes which converted
into positive ones after pathological secondary analysis
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compared with those whose lymph nodes remained
negative (absolute differences for OS: 1.2%, p = 0.03
and for DFS: 2.8%, p = 0.02) [32]. A similiar effect may
explain our own data: All of our patients were node
negative and profited significantly from WBI in terms of
DFS (absolute benefit: 6.1%, p = 0.01), putatively by
sterilizing unrevealed lymph node metastases. This
improvement in DFS was significant (p = 0.0023) for
sentinel-only patients (absolute benefit: 12%) but not for
those after axillary lymph node dissection.

Unlike earlier trials, the present study was able to
provide information on more ‘modern’ biological fea-
tures as possible risk factors for LRFS. In 519 patients,
Her2neu receptor status and/or KI67 were assessed in
tumour specimens and classified as ‘high-risk’ in 43
patients (8%) and as ‘low-risk’ in 476 patients (92%),
respectively. In the present post-hoc subgroup analysis,
we were not able to show a negative prognostic impact
of biological high-risk features, which however might be
attributable to the small number of patients. Nonethe-
less, especially in subgroups with these features, RT
should maintain its essential role in any breast preser-
ving approach. In times of de-escalation concepts by
hypofractionation [33,34] or partial breast irradiation
[2—6,35], the total omission of RT should be individu-
ally reserved for frail elderly patients with severe
comorbidities and a low life expectancy [7,36].

4.1. Limitations to the article

In contrast to the first publication in 2007, 38 patients,
who were primarily rated as ineligible, were now
considered for statistical analysis by intention to treat.
In addition, no data were available to further categorize
local recurrences within the breast into ‘true’ local re-
lapses (i.e. within the former index-quadrant) or else-
where. No information is provided for pathological
workup of local recurrences or the surgical salvage
treatment (mastectomy or second BCS + Re-RT). Thus,
data generation for mastectomy-free survival rates was
impossible. In addition, no data were available to
quantify patients’ satisfaction by standardized quality-
of-life questionnaires.

5. Conclusion

In prognostically favourable patients with breast cancer,
RT significantly improves LRFS and DFS in combina-
tion with ET also after ten-year follow-up, which does
not translate into better OS. The omission of WBI and
tumour grading were negative predictors for local
recurrence. Dependent on axillary surgery, the benefit in
DFS was detected after sentinel node excision only but
not after axillary dissection. Additional biological risk
classifications are warranted to better refine subgroups
for RT de-escalation.

Funding

The trial was funded by AstraZeneca.

Conflict of interest statement

F.S. reports a research collaboration with Elekta,
during the conduct of the study.

R.G. has received honoraria, has been a consultant or
has served an advisory role, has received research
funding and has received travel and accommodations
expenses from Celgene, Roche, Merck, Takeda, Astra-
Zeneca, Novartis, Amgen, BMS, MSD, Sandoz, Abb-
vie, Gilead, Daiichi Sankyo, and Janssen.

G.M. has received institutional research support from
AstraZeneca, Roche, Novartis, and Pfizer and has
received lecture fees, honoraria for participation on
advisory boards, and travel support from Amgen,
AstraZeneca, Celgene, EliLilly, Invectys, Pfizer, Nano-
string, Novartis, Roche, and Medison. He has served as
a consultant for AstraZeneca and EliLilly and an im-
mediate family member is employed by Sandoz.

The other authors report no conflict of interest.

Appendix A. Supplementary data

Supplementary data to this article can be found online
at https://doi.org/10.1016/j.ejca.2019.11.024.

References

[1] Darby S, McGale P, Correa C, Taylor C, Arriagada R, Clarke M,

et al. 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.

Lancet (London, England) 2011;378:1707—16.

Coles CE, Griffin CL, Kirby AM, Titley J, Agrawal RK,

Alhasso A, et al. Partial-breast radiotherapy after breast conser-

vation surgery for patients with early breast cancer (UK

IMPORT LOW trial): 5-year results from a multicentre, rando-

mised, controlled, phase 3, non-inferiority trial. Lancet (London,

England) 2017;390:1048—60.

[3] Veronesi U, Orecchia R, Maisonneuve P, Viale G, Rotmensz N,
Sangalli C, et al. Intraoperative radiotherapy versus external
radiotherapy for early breast cancer (ELIOT): a randomised
controlled equivalence trial. Lancet Oncol 2013;14:1269—77.

[4] Vaidya JS, Wenz F, Bulsara M, Tobias JS, Joseph DIJ,

Keshtgar M, et al. Risk-adapted targeted intraoperative radio-

therapy versus whole-breast radiotherapy for breast cancer: 5-

year results for local control and overall survival from the

TARGIT-A randomised trial. Lancet (London, England) 2014;

383:603—13.

Polgar C, Van Limbergen E, Potter R, Kovacs G, Polo A,

Lyczek J, et al. Patient selection for accelerated partial-breast

irradiation (APBI) after breast-conserving surgery: recommen-

dations of the Groupe Europeen de Curietherapie-European So-
ciety for Therapeutic Radiology and Oncology (GEC-ESTRO)

breast cancer working group based on clinical evidence (2009).

Radiother Oncol: J Eur Soc Ther Radiol Oncol 2010;94:264—73.

Strnad V, Ott OJ, Hildebrandt G, Kauer-Dorner D,

Knauerhase H, Major T, et al. 5-year results of accelerated partial

[2

—

[5

i)

[6

-]


https://doi.org/10.1016/j.ejca.2019.11.024
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref1
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref1
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref1
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref1
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref1
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref1
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref2
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref2
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref2
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref2
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref2
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref2
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref2
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref3
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref3
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref3
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref3
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref3
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref4
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref4
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref4
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref4
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref4
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref4
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref4
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref5
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6

20

7

—

[8

=

&

—

(10]

(1]

(12]

(13]

[14]

[15]

(16]

(17]

(18]

(19]

(20]

G. Fastner et al. | European Journal of Cancer 127 (2020) 12—20

breast irradiation using sole interstitial multicatheter brachy-
therapy versus whole-breast irradiation with boost after breast-
conserving surgery for low-risk invasive and in-situ carcinoma
of the female breast: a randomised, phase 3, non-inferiority trial.
Lancet (London, England) 2016;387:229—38.

Sedlmayer F, Sautter-Bihl ML, Budach W, Dunst J, Fastner G,
Feyer P, et al. DEGRO practical guidelines: radiotherapy of
breast cancer I: radiotherapy following breast conserving therapy
for invasive breast cancer. Strahlenther Onkol 2013;189:825—33.
Leonardi MC, Maisonneuve P, Mastropasqua MG, Morra A,
Lazzari R, Rotmensz N, et al. How do the ASTRO consensus
statement guidelines for the application of accelerated partial
breast irradiation fit intraoperative radiotherapy? A retrospective
analysis of patients treated at the European Institute of Oncology.
Int J Radiat Oncol Biol Phys 2012;83:806—13.

Correa C, Harris EE, Leonardi MC, Smith BD, Taghian AG,
Thompson AM, et al. Accelerated partial breast irradiation: ex-
ecutive summary for the update of an ASTRO evidence-based
consensus statement. Pract Radiat Oncol 2017;7:73—9.

Potter R, Gnant M, Kwasny W, Tausch C, Handl-Zeller L,
Pakisch B, et al. Lumpectomy plus tamoxifen or anastrozole with
or without whole breast irradiation in women with favorable early
breast cancer. Int J Radiat Oncol Biol Phys 2007;68:334—40.
Fyles AW, McCready DR, Manchul LA, Trudeau ME,
Merante P, Pintilie M, et al. Tamoxifen with or without breast
irradiation in women 50 years of age or older with early breast
cancer. N Engl J Med 2004;351:963—70.

Hughes KS, Schnaper LA, Bellon JR, Cirrincione CT, Berry DA,
McCormick B, et al. Lumpectomy plus tamoxifen with or without
irradiation in women age 70 years or older with early breast
cancer: long-term follow-up of CALGB 9343. J Clin Oncol: Off J
Am Soc Clin Oncol 2013;31:2382—7.

Blamey RW, Bates T, Chetty U, Duffy SW, Ellis 10, George D,
et al. Radiotherapy or tamoxifen after conserving surgery for
breast cancers of excellent prognosis: British Association of Sur-
gical Oncology (BASO) II trial. Eur J Cancer (Oxford, England:
1990) 2013;49:2294—302.

Kunkler TH, Williams LJ, Jack WJ, Cameron DA, Dixon JM.
Breast-conserving surgery with or without irradiation in women
aged 65 years or older with early breast cancer (PRIME II): a
randomised controlled trial. Lancet Oncol 2015;16:266—73.
Matuschek C, Bolke E, Haussmann J, Mohrmann S, Nestle-
Kramling C, Gerber PA, et al. The benefit of adjuvant radio-
therapy after breast conserving surgery in older patients with low
risk breast cancer- a meta-analysis of randomized trials. Radiat
Oncol (London, England) 2017;12:60.

Freedman GM, Anderson PR, Hanlon AL, Eisenberg DF,
Nicolaou N. Pattern of local recurrence after conservative surgery
and whole-breast irradiation. Int J Radiat Oncol Biol Phys 2005;
61:1328-36.

Jakesz R, Jonat W, Gnant M, Mittlboeck M, Greil R, Tausch C,
et al. Switching of postmenopausal women with endocrine-
responsive early breast cancer to anastrozole after 2 years’ adju-
vant tamoxifen: combined results of ABCSG trial 8§ and ARNO
95 trial. Lancet (London, England) 2005;366:455—62.

Boccardo F, Rubagotti A, Puntoni M, Guglielmini P,
Amoroso D, Fini A, et al. Switching to anastrozole versus
continued tamoxifen treatment of early breast cancer: preliminary
results of the Italian Tamoxifen Anastrozole Trial. J Clin Oncol:
Off J Am Soc Clin Oncol 2005;23:5138—47.

Hudis CA, Barlow WE, Costantino JP, Gray RJ, Pritchard KI,
Chapman JA, et al. Proposal for standardized definitions for ef-
ficacy end points in adjuvant breast cancer trials: the STEEP
system. J Clin Oncol: Off J Am Soc Clin Oncol 2007;25:2127—32.
van de Water W, Bastiaannet E, Scholten AN, Kiderlen M, de
Craen AJ, Westendorp RG, et al. Breast-conserving surgery with

(21]

[22]

(23]

[24]

(23]

[26]

(271

(28]

[29]

[30]

(31]

(32]

(33]

(34]

[33]

[36]

or without radiotherapy in older breast patients with early stage
breast cancer: a systematic review and meta-analysis. Ann Surg
Oncol 2014;21:786—94.

Giuliano AE, Hunt KK, Ballman KV, Beitsch PD,
Whitworth PW, Blumencranz PW, et al. Axillary dissection vs no
axillary dissection in women with invasive breast cancer and
sentinel node metastasis: a randomized clinical trial. JAMA 2011;
305:569—75.

Giuliano AE, Ballman KV, McCall L, Beitsch PD, Brennan MB,
Kelemen PR, et al. Effect of axillary dissection vs No axillary
dissection on 10-year overall survival among women with invasive
breast cancer and sentinel node metastasis: the ACOSOG Z0011
(Alliance) randomized clinical trial. JAMA 2017;318:918—-26.
Klages HT. Axillary dissection vs no axillary dissection in women
with invasive breast cancer and sentinel node metastasis. A ran-
domized clinical trial. Strahlenther Onkol 2011;187:442—3.
Fehm T, Wallwiener D. Axillary dissection vs. no axillary
dissection in women with invasive breast cancer and sentinel node
metastasis: implications for the radiation oncologist. Strahlenther
Onkol 2012;188:1155—6.

Jagsi R, Chadha M, Moni J, Ballman K, Laurie F, Buchholz TA,
et al. Radiation field design in the ACOSOG Z0011 (Alliance)
trial. J Clin Oncol: Off J Am Soc Clin Oncol 2014;32:3600—6.
Sautter-Bihl ML, Sedlmayer F, Budach W, Dunst J, Feyer P,
Fietkau R, et al. How nescience may obscure evidence. Strah-
lenther Onkol 2014;190:861—3.

Rabinovitch R, Ballonoff A, Newman F, Finlayson C. Evaluation
of breast sentinel lymph node coverage by standard radiation
therapy fields. Int J Radiat Oncol Biol Phys 2008;70:1468—71.
Alco G, Igdem SI, Ercan T, Dincer M, Senturk R, Atilla S, et al.
Coverage of axillary lymph nodes with high tangential fields in
breast radiotherapy. Br J Radiol 2010;83:1072—6.

Ohashi T, Takeda A, Shigematsu N, Fukada J, Sanuki N,
Amemiya A, et al. Dose distribution analysis of axillary lymph
nodes for three-dimensional conformal radiotherapy with a field-
in-field technique for breast cancer. Int J Radiat Oncol Biol Phys
2009;73:80—7.

Reznik J, Cicchetti MG, Degaspe B, Fitzgerald TJ. Analysis of
axillary coverage during tangential radiation therapy to the
breast. Int J Radiat Oncol Biol Phys 2005;61:163—8.
Schlembach PJ, Buchholz TA, Ross MI, Kirsner SM, Salas GJ,
Strom EA, et al. Relationship of sentinel and axillary level I-IT
lymph nodes to tangential fields used in breast irradiation. Int J
Radiat Oncol Biol Phys 2001;51:671-8.

Weaver DL, Ashikaga T, Krag DN, Skelly JM, Anderson SJ,
Harlow SP, et al. Effect of occult metastases on survival in node-
negative breast cancer. N Engl J] Med 2011;364:412—21.
Haviland JS, Owen JR, Dewar JA, Agrawal RK, Barrett J, Bar-
rett-Lee PJ, et al. The UK Standardisation of Breast Radio-
therapy (START) trials of radiotherapy hypofractionation for
treatment of early breast cancer: 10-year follow-up results of two
randomised controlled trials. Lancet Oncol 2013;14:1086—94.
Rudat V, Nour A, Hammoud M, Abou Ghaida S. Better
compliance with hypofractionation vs. conventional fractionation
in adjuvant breast cancer radiotherapy : results of a single, insti-
tutional, retrospective study. Strahlenther Onkol 2017;193:
375—84.

Abo-Madyan Y, Welzel G, Sperk E, Neumaier C, Keller A,
Clausen S, et al. Single-center long-term results from the ran-
domized phase-3 TARGIT-A trial comparing intraoperative and
whole-breast radiation therapy for early breast cancer. Strah-
lenther Onkol 2019;195:640—7.

Wenz F, Budach W. Personalized radiotherapy for invasive breast
cancer in 2017: national S3 guidelines and DEGRO and AGO
recommendations. Strahlenther Onkol 2017;193:601—3.


http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref6
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref7
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref7
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref7
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref7
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref7
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref8
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref8
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref8
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref8
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref8
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref8
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref8
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref9
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref9
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref9
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref9
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref9
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref10
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref10
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref10
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref10
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref10
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref11
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref11
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref11
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref11
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref11
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref12
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref12
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref12
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref12
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref12
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref12
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref13
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref13
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref13
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref13
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref13
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref13
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref14
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref14
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref14
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref14
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref14
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref15
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref15
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref15
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref15
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref15
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref16
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref16
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref16
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref16
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref16
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref17
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref17
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref17
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref17
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref17
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref17
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref18
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref18
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref18
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref18
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref18
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref18
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref19
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref19
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref19
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref19
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref19
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref20
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref20
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref20
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref20
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref20
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref20
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref21
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref21
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref21
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref21
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref21
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref21
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref22
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref22
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref22
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref22
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref22
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref22
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref23
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref23
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref23
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref23
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref24
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref24
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref24
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref24
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref24
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref25
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref25
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref25
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref25
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref26
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref26
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref26
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref26
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref27
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref27
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref27
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref27
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref28
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref28
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref28
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref28
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref29
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref29
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref29
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref29
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref29
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref29
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref30
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref30
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref30
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref30
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref31
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref31
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref31
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref31
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref31
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref32
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref32
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref32
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref32
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref33
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref33
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref33
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref33
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref33
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref33
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref34
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref34
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref34
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref34
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref34
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref34
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref35
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref35
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref35
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref35
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref35
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref35
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref36
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref36
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref36
http://refhub.elsevier.com/S0959-8049(19)30873-1/sref36

	Endocrine therapy with or without whole breast irradiation in low-risk breast cancer patients after breast-conserving surge ...
	1. Introduction
	2. Methods and Materials
	2.1. Trial design and eligibility
	2.2. Treatment
	2.3. Clinical end-points
	2.4. Statistical methods

	3. Results
	3.1. Subgroup analysis of DFS in accordance with lymph node surgery
	3.2. Risk factors for local recurrence–free survival
	3.3. Occurrence of IBR overtime

	4. Discussion
	4.1. Limitations to the article

	5. Conclusion
	Funding
	Conflict of interest statement
	Conflict of interest statement
	Appendix A. Supplementary data
	References


