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Purpose: Breast cancer in the elderly has become a public health concern; there is a need to re-design its
treatment with a view to de-escalation. Our paper sets out the rationale for a phase 3 randomized trial to
evaluate less burdensome adjuvant procedures that remain effective and efficient.
Materials and methods: For low-risk breast cancer in the elderly, adjuvant treatment has been adjusted in
order to make it more suitable and efficient. Hypofractionated radiation therapy based on accelerated or
non-accelerated regimens as well as accelerated and ultra-accelerated partial breast irradiation (APBI)
protocols were reviewed. Withdrawal of radiation (RT) or endocrine therapies (ET) from the adjuvant
procedure were also investigated. Based on molecular and APBI classifications, inclusion criteria were dis-
cussed.
Results: Phase 3 randomized trials which compared standard vs. accelerated/non-accelerated hypofrac-
tionated regimens confirmed that the latter were non-inferior in terms of local control. Similarly, except
for intraoperative-based techniques, APBI achieved non-inferior local control rates compared to whole
breast irradiation for low-risk breast cancer. In phase 2 prospective trials using ultra APBI, encouraging
results were observed regarding oncological outcome and toxicity profile. In phase 3 trials, adjuvant
ET without RT significantly increased the rate of local relapse with no impact on overall survival while
RT alone proved effective. Elderly patients aged 60 or more with low-risk, luminal A breast cancer were
chosen as the target population in a phase 3 randomized trial comparing APBI + 5-year ET vs. uAPBI
(16 Gy 1f) alone.
Conclusion: To investigate de-escalation adjuvant treatment for elderly breast cancer patients, we have
defined a road map for testing more convenient strategies. This EPOPE phase 3 randomized trial is sup-
ported by the GEC-ESTRO breast cancer working group.
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1. Introduction

Over the two last decades, it has been clearly demonstrated that
adjuvant radiation therapy is mandatory in the case of breast can-
cer conservative treatment in order to achieve optimal local con-
trol and avoid radical, mutilating surgery [1]. In the long term,
adjuvant breast irradiation not only significantly improves local
control but also overall survival [2].

In its initial schedule, breast cancer irradiation was delivered for
6 to 7 consecutive weeks, based on standard fractionation using
2 Gy per fraction, for a total dose of 50 Gy delivered to the whole
breast, followed by a 10 to 16 Gy boost on the tumor bed [3]. How-
ever, for reasons relating to radiobiology, quality of life, radiation
therapy department organization and total cost (irradiation, trans-
portation, cessation of professional activity, etc.), the principle of
decreasing overall irradiation treatment time gained in
respectability and popularity, with the validation of innovative
hypofractionated regimens. These new protocols were based on 5
to 16 fractions with accelerated [4–8] or non-accelerated schedules
[9–11]. Accelerated and non-accelerated hypofractionated regi-
mens were evaluated in numerous phase III randomized trials,
which reported equivalent results in terms of oncological out-
comes and late toxicity profile (Table 1).

In light of the above, and given that ipsilateral breast tumor
recurrence occurs in or close to the primary tumor bed in 70 to
80% of cases, the concept of accelerated partial breast irradiation
(APBI) was proposed for selected patients. Despite initial doubts
[12], the Groupe Européen de Curiethérapie of the European Soci-
ety for Radiotherapy and Oncology (GEC-ESTRO), the American
Society of Radiation Oncology (ASTRO), and the American
Brachytherapy Society (ABS) published different patient classifica-
tions regarding the risk of local relapse in order to specify the
inclusion criteria for accelerated and partial breast irradiation
(APBI) [13–15]. Numerous Phase III randomized trials compared
whole breast irradiation (WBI) versus APBI for low-risk breast can-
cers by using non-inferiority or equivalent statistical methodolog-
ical approaches. Different irradiation techniques were used:
brachytherapy [16-18,25], intra-operative radiation therapy with
electrons [20] or low-energy photons [21] or external beam radia-
tion therapy based on 3D conformal [22–25] or intensity modu-
lated radiation therapy [26,27] (Table 2).
Table 1
Non-accelerated and accelerated hypofractionated phase III randomized trials for breast c

Hypofractionated protocols Non-accelerated

Study UK START-A

[10]

UK-FAST [9] UK START [11]

Year of publication 2008 2011 2013
# patients 2236 915 1410
Period of inclusion 1998–2002 2004–2007 1999–2002
MFU (y) 5.1 3.1 9.3
Treatment arms Gy #fr #w Gy #fr #w Gy #fr #w
Ref. 50 25 5 50 25 5 50 25 5
Exp. 1 41.6 13 5 30 5 5 41.6 13 5
Exp. 2 39 13 5 28.5 5 5 39 13 5
Mean age (y) 57.2 63 54.5
Mastectomy (%) 15 0 0
N+ (%) 28.8 0 32.7
Regional RT 14.2 0 20.6
10-y LR (%) 6.7 vs. 5.6 vs.

8.1
2 12.1 vs. 9.6 vs.

14.8
Changes in breast appear @5y (%) 42.9 vs. 32.3

vs. 43.6
20.9 vs. 35.8
vs. 23.9

35.4 vs. 27.4
vs. 42.3

Ex./Good breast cosmesis @5y (%) – – –

Median FU: median follow-up; Ref.: reference arm; Exp. 1: experimental arm 1; Exp. 2
Regional RT: regional radiation therapy; 10-y LR: Local recurrence rate at 10 years; Ex./G
#w: number of weeks; #d: number of days; m.met: axillary micro-metastasis.
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2. Ultra accelerated partial breast irradiation (uAPBI)

In the wake of breast irradiation hypofractionation, which has
moved from conventional to soft, and from soft to extreme
hypofractionated breast cancer irradiation regimens, we wish to
discuss ultra-Accelerated Partial Breast Irradiation (uAPBI) regi-
mens based on 1 to 3 treatment days. Two important questions
arise. First, if the final goal is to reduce the total number of frac-
tions as much as possible, why consider 3- or 2-treatment day pro-
tocols if a single day is technically available and clinically feasible
[28]? Second, what about intra-operative breast irradiation, an
attractive solution combining lumpectomy and adjuvant tumor
bed irradiation in the same procedure [20;21]? Despite the debat-
able results of different randomized trials, which failed to prove
non-inferiority in a comparison between WBI and APBI, intraoper-
ative radiation therapy still exposes at least 15% of patients to
whole breast re-irradiation owing to the lack of definitive patho-
logic results [29].

Two additional, important remarks are warranted. The first is
radiobiological. Decreasing the total number of fractions decreases
the total delivered dose but increases the dose per fraction. For 3, 2
and mainly 1 treatment days, the dose/fraction is higher than 7 to
8 Gy, which is considered the limit beyond which the linear-
quadratic model ceases to apply in the calculation of equivalent
dose at 2 Gy; furthermore, to make an accurate calculation, other
factors, such as vascular damage, should probably be considered
[30]. The second remark, which is partly linked to the first, con-
cerns the irradiation technique used to perform uAPBI. According
to uAPBI experiences reported in literature, the uAPBI techniques
used high-dose rate brachytherapy approaches (in-breast irradia-
tion device) with either multicatheter interstitial brachytherapy
[31–38] or balloon-based brachytherapy [39–42] (Table 3). For
example, with a single fraction of 16 Gy delivered by multicatheter
brachytherapy in breast cancer ab4, the EQD2 is about 53 Gy, but
close to 85 Gy if the hyperdose volumes inside the clinical target
volume are considered [43]. However, this result could be different
if the single faction of 16 Gy is delivered using a balloon-based
brachytherapy (EQD2 and irradiated volume).

The different series of uAPBI reported in literature show encour-
aging and promising results in terms of oncological outcome with
no local relapse observed in the cohorts with a median follow-up of
ancer.

Accelerated

UK START-B

[4]

Ontario [5] UK IMPORT

LOW [6]

FAST-Forward

[7]

HYPO trial

[8]
2008 2010 2017 2020 2020
2215 1234 2018 4096 1854
1999–2001 1993–1996 2007–2010 2011–2014 2009–2014
6 10 6 6 7.3
Gy #fr #w Gy #fr #d Gy #fr #w Gy #fr #w Gy #fr #w
50 25 5 50 25 35 40 wb 15 3 40 wb 15 3 50 25 5
40 15 3 42.5 16 22 36 + 4 15 3 27 wb 5 1 40 15 3

40 pb 15 3 26 wb 5 1
57.4 Not reported 62 61 59
8 0 0 6 0
22.8 0 3 18 9.9 (m.met)
7.3 0 0 Not reported 0
5.2 vs. 3.8 6.7 vs. 6.2 1.1 vs. 0.2 vs. 0.5 @5-y 2.3 vs. 2.0

vs. 1.5
@9-y 3.3 vs.
3

42.2 vs. 36.5 – 23 vs. 22 vs. 18 31.4 vs. 36.4 vs.
30.0

–

– 79.2 vs. 77.9 – – 85 vs. 85

: experimental arm 2; N+: percentage of positive axillary lymph node dissection;
ood breast cosmesis: excellent and good cosmesis results; #fr: number of fractions;



Table 2
Phase III randomized trials which compared whole breast versus partial breast irradiation according to the irradiation technique used.

Studies # pts MFU Method. Dif. Technique APBI 5-year LRR (%) 5-year OS (%)

(years) (ITT) (%) (Gy) APBI WBI p value APBI WBI p value

Budapest [19] 258 10.2 NI 6 Int. Brachy. 7 � 5.2 5.9 5.1 0.77 80 82 NS
GEC-ESTRO [16] 1184 6.6 NI 3 Int. Brachy. 50/32 1.4 0.9 0.42 97.3 95.5 0.11
NSABP B-39/RTOG 0413 [25] 4216 10.2 Eq. HR90%CI < 1.50 3D-CRT/Brachy. 38.5/34 4.6 3.9 1.22 < 1.58 90.6 91.3 NS
RAPID [24] 2135 8.6 NI HR90%CI < 2.02 3D-CRT 38.5 3 2.8 1.27 < 1.91 – – NS
UK-IMPORT Low [6] 2018 6 NI 2.5 IMRT 40 0.5 1.1 0.76 – – NS
Barcelona [22] 102 5 NI 10 3D-CRT 37.5 0 0 – – – NS
Florence [27] 520 5 NI 5 IMRT 30 1.5 1.5 0.86 99.4 96.6 0.057
ELIOT [20] 1305 5.8 Eq. 7.5 Intra-OP e- 21 4.4 0.4 <0.0001 96.8 96.9 0.59
TARGIT-A [21] 3451 2.4 NI 2.5 Intra-OP 50 kV 20 3.3 1.3 0.042 96.1 94.7 0.099

#pts: number of patients; MFU: median follow-up; Method. (ITT): statistical methodology intention to treat; Dif.: threshold percentage for non-inferiority; APBI: accelerated
partial breast irradiation; LRR: local relapse rate; OS: overall survival; NI: non-inferiority; Eq. equivalence; HR90%CI: hazard ratio 90% confidence interval; Int. brachy.:
interstitial brachytherapy; 3D-CRT: 3D conformal radiation therapy; IMRT: intensity modulated radiation therapy; Intra-OP e-: intra-operative radiation therapy using
electrons; Intra-OP 50 kV: intra-operative radiation therapy using low-energy photons (50 kV); NS: non-significant.
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at least 60 months [36;37;42]. Regarding the toxicity profile, while
the peri-irradiation period must be managed carefully, the rate of
late � G3 toxicity appears very low in well documented series (to-
tal number of patient and/or median follow-up) [36;37;41;42]
(Table 3).

3. Rationale for promoting uAPBI

It is estimated that in 2040, the total number of cancers in the
world, irrespective of type, patient gender or age, will be 29 532
994 i.e. an increase of about 40% compared with 2018 (18 078
957) [44]. The increase in breast cancer will be about 30%, with
the same forecasts for elderly women (�70 years) [44]. Further-
more, these data must be considered in the context of global
aging: between 2015 and 2050, the >60-year population will dou-
ble (0.9 billion vs. 2.1 billion) [45,46]. These demographic and epi-
demiologic factors reinforce the need to re-consider breast cancer
treatment strategy in the elderly.

The road map for managing breast cancer in the elderly could
therefore be based on the four following goals: efficient treatment
that preserves quality of life based on a cost-effective approach
predicated on patient waiting-list and radiation therapy depart-
ment organization (linac number, human resources, increase in
the incidence of other cancers, etc.) [47].

Assuming that after breast surgery, adjuvant treatment is com-
monly based on radiation and endocrine therapies, breast cancer
therapeutic de-escalation in the elderly complies with this road
map. One of the first ways to engage this therapeutic de-
escalation process is based on the hypothesis that adjuvant breast
irradiation could be removed from the breast treatment process.
Table 3
Very Accelerated Partial Breast Irradiation (vAPBI) Phase II trials according to the brachyt

Authors # pts MFU (months) Irradiation Tech. Total dose (Gy) D

Sacchini et al. [31] 18/34 31 HDRIORT 20/18 2
Khan et al. [40] 30 11 Balloon 28 7
Wilkinson et al. [42] 45 74 Balloon 28 7
Showalter et al. [32] 28 6 HDRIORT 12.5 1
Latorre et al. [35] 20 24 HDRMIB 18 1
Khan et al. [41] 200 12 HDRMIB/Balloon 22.5 7
Jethwa et al. [39] 73 14 Balloon 21 7
SiFEBI [37] 26 63 HDRMIB 16 1
Kinj et al. [33] 48 64 HDRMIB 16 1
GEC-ESTRO [38] 81 20 HDRMIB 25/22.35 6

#pts = number of patients; MFU = median follow-up; HDRIORT = high-dose rate brachythe
brachytherapy; Dose/f = dose per fraction; AG3tox = acute Grade 3 toxicity; LG3tox = late
gd cosmetic results = percentages of excellent and good cosmetic results; APBI = accele
aCosmetic result was better with 18 Gy compared to 20 Gy.
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Numerous phase III randomized trials involving postmenopausal/
elderly women presenting with early breast cancers compared
endocrine therapy (ET) with or without adjuvant external beam
radiation therapy (RT) [48–52] (Table 4). Except for the Italian trial
[52], all the randomized trials confirmed that the suppression of
adjuvant RT was associated with a statistically significant higher
rate of in-breast local relapse with no significant impact on overall
survival [47]. Matuschek et al. reported the results of a meta-
analysis of these phase III randomized trials and concluded that
adding RT to ET did improve local relapse in breast cancer patients
but did not show significant impact on overall survival [53]. Fur-
thermore, Jayasekera et al. reported the results of another
meta-analysis of randomized trials which evaluated RT after
lumpectomy in women with low-risk breast cancer by including
gene expression profiling as patient selection criteria [54]. While
48% of the patients were older than 60 years, the authors con-
cluded that omission of RT may lead to an increase in local recur-
rence event rates, but does not appear to increase the rate of
distant recurrence or death [54].

Currently, new phase III randomized trials are exploring the
identification of low-risk patients for whom RT after breast con-
serving surgery may be safely omitted. The EXPERT trial
(NCT02889874—EXamining PErsonalised Radiation Therapy for
Low-risk Early Breast cancer) is an Australian and New Zealand
breast cancer study that is compares standard radiation therapy
plus endocrine therapy versus endocrine therapy only (omission
of radiation therapy) in a population of women (�50 years) with
low-risk breast cancer assessed by multigene assays including
the PAM50-based Prosigna Assay that identifies intrinsic subtypes
and generates a Risk of Recurrence score (ROR) to quantify individ-
herapy technique used.

/f (Gy) AG3 tox (%) LG3 tox (%) LF (%) RF (%) DM (%) Ex/good Cosm.

0/18 7.7 – 0 – – a
(BID) 0 0 – – – –
(BID) 13.3 2 0 0 0 91
2.5 0 – – – – 93
8 0 0 0 0 5 80
.5 1.5 – 1 – – 97

3 – – – – –
6 7.6 0 0 0 – 88
6 6.3 0 0 2 0 100
.25/7.45 – 0 – – – 97.5

rapy performed intra-operatively; HDRMIB = high-dose rate multicatheter interstitial
Grade 3 toxicity; LF = local failure; RF = regional failure; DM = distant metastasis; Ex/
rated partial breast irradiation.



Table 4
Phase III randomized trials comparing endocrine therapy with or without adjuvant external beam radiation therapy for postmenopausal/elderly women with low-risk breast
cancers.

Studies Inclusion #pts Age MFU T. size ET WBI 5-y IBTE (%) 5-y OS (%)

period (years) (months) (mm) WBI (Gy/f) Boost (Gy/f) RT no-RT RT no-RT

Fyles et al. [48] 1992–2000 769 � 50 67 50 TAM 40/16 12.5/5 0.6 7.7 92.8 93.2
CALGB [49] 1994–1999 636 � 70 60 40 TAM 45/25 0 0.6 4.1 87.0 86.0
ABCSG [50] 1996–2004 869 Postmeno 53.8 30 TAM/AI 50/25 10 0.4 5.1 97.9 94.5
PRIME II [51] 2003–2009 1326 � 65 60 30 AI 40–50/15–25 10–15 1.3 4.1 93.9 93.9
Tinterri et al. [52] 2001–2005 749 � 55 108 25 TAM/AI 50/25 10 4.4 3.4 81.4 83.7

#pts: number of patients; MFU: median follow-up; T. size: tumor size; ET: endocrine therapy; WBI: whole breast irradiation; IBTE: ipsilateral breast tumor event rate; OS:
overall survival; RT: radiation therapy; no-RT: no radiation therapy; TAM: tamoxifen; AI: aromatase inhibitors.
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ual risks of distant relapse [55]. The DBCG RT Natural phase III trial
(NCT03646955—Danish Breast Cancer Cooperative Group) is com-
paring, in patients (�60 years) with low-risk breast cancer, partial
breast irradiation (external beam irradiation 40 Gy/15f/3 weeks)
versus no irradiation; endocrine therapy is accepted in both arms
[56]. The EUROPA phase III trial (NCT04134598—ExclUsive endo-
cRine Therapy Or Partial Breast Irradiation for Women Aged �70
Years Early Stage Breast Cancer) is comparing partial breast irradi-
ation alone (overall treatment time from 1 to 3 weeks) versus
endocrine therapy alone in low-risk breast cancer in an elderly
population (�70 years) [57].

Some phase II prospective trials aim to evaluate the impact on
local control of the omission of adjuvant irradiation in highly
selected low-risk breast cancer populations. TOP-1 trial (BOOG
study number 2016-01—Tailored treatment in Older Patients
study) is a prospective cohort study which evaluates the risk of
local relapse after endocrine therapy alone (without adjuvant
breast irradiation) for elderly patients (�70 years) with low-risk
breast cancer [58]. PRIMETIME is a prospective, biomarker-
directed case cohort study comprising two different patient popu-
lations, (�60 years) with ‘‘very low” and ‘‘low, intermediate, high”
risk of local relapse according to Ki67 test, without and with adju-
vant irradiation respectively [59]. IDEA Study (NCT02400190—Indi
vidualized Decisions for Endocrine Therapy Alone) aims to collect
prospective data supporting the idea that in a population at low
risk of local relapse (�50 years with low-risk breast cancer and
Oncotype-DX RS � 18), omission of adjuvant radiation is accept-
able [60].

Currently, without stronger evidence, adjuvant breast irradia-
tion remains mandatory the lowest risk of local relapse in the
elderly. However, with a view to reducing the burden of breast
irradiation, APBI appears an attractive alternative to radiation ther-
apy omission [61,62].

4. Breast cancer adjuvant therapeutic de-escalation program
and patient selection criteria

As removing adjuvant breast RT could lead to a non-acceptable
rate of local relapse in patients who still have a life expectancy of
10 to 15 years, it has been proposed to re-consider breast cancer
therapeutic de-escalation in the elderly by avoiding endocrine
therapy [63,64]. The rationale behind this new therapeutic de-
escalation is based on two main factors. First, in terms of aro-
matase inhibitors, arthralgia and myalgia are considered the most
frequent and disabling side effects [64]. As recently reported by
Ferreira et al. compared to chemotherapy, ET induced persistent
QoL deterioration (at 2 years) mainly in post-menopausal women
[66]. Consequently, ET remains an issue for adjuvant breast cancer
treatment with a compliance rate of approximately 70% [67]. Sec-
ond, for elderly women with biologically favorable breast cancer
treated with lumpectomy, recent investigations suggested that
adjuvant RT alone (without ET) could be an acceptable option in
terms of overall survival rates [63,64]. Based on the National Can-
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cer Database (2010–2014), Buszek et al. identified 2995 elderly
women with biologically favorable breast cancer (�70 years,
T1N0, hormone receptor-positive, HER-2-negative) who under-
went lumpectomy with adjuvant RT or ET (propensity score/
match-paired analysis). After a median follow-up of 45 months,
the authors reported equivalent 5-year overall survival rates [63].
Based on a constructed patient-level Markov model, Ward et al.
compared 5 years of ET (anastrozole) alone to RT without ET (on-
cological outcome data obtained from NSABP-B21, CLG B 9343
and PRIME II trials) [64]. The authors reported that while ET was
superior in preventing contralateral cancers, RT was superior in
preventing ipsilateral breast tumor recurrence [64]. In a prospec-
tive randomized clinical trial (2 � 2 factorial design) Blamey et al.
analyzed the rate of local relapse in 1171 pts with low-risk breast
cancer after RT + ET (Tamoxifen), RT alone, ET alone or no therapy
[68]. After a median follow-up of 121 months, with a median age of
57 years [33–69], the rates of local relapse were 10.2% vs. 3.9% for
RT- vs. RT+ respectively and 11.7% vs. 4.2% for ET- vs. ET+ respec-
tively while receipt of both therapies conferred a significantly
lower risk of local relapse than RT alone (p = 0.01) or than ET alone
(p = 0.006) [68]. More recently, Kurian et al. retrospectively ana-
lyzed the recurrence-free survival (RFS) rate in a cohort of 1166
elderly women with low-risk breast cancer who underwent BCS
alone, adjuvant RT alone, adjuvant ET alone or adjuvant RT + ET
[69]. The authors observed that <60% of women completed 5-
years of ET. With a median follow-up of 76.5 months, compared
to surgery alone, RT resulted in significant improvement in RFS
(p < 0.001), similar to ET (p = 0.007) and RT + ET (p < 0.001) [69].

After describing the different therapeutic de-escalation options,
it remains crucial to accurately define the patient population that
could truly benefit from this personalized treatment opportunity.
The data analyzed in this paper point to elderly low-risk breast
cancer patients as the best candidates for such a de-escalation pro-
gram. Pandit et al. reported the prevalence of breast cancer molec-
ular subtypes in a population of 2062 patients [70]. The authors
observed that, in the sub-group of elderly women (�70 years),
luminal A sub-type represented >70% of the population and the
highest rate regarding the whole cohort [70]. Breast cancer molec-
ular classification considers the following items: histological grade,
expression of estrogen and progesterone receptors as well as Her2
over-expression and Ki67 [71] (Table 5).

Furthermore, APBI classifications are also used in order to pro-
pose a RT de-escalation program to selected patients [13–15].
The GEC-ESTRO APBI classification considers the following items:
patient age, multicentricity, multifocality, histological data (type,
associated LCIS, DCIS), histo-prognostic factors (extensive intra-
ductal component, lympho-vascular invasion; estrogen receptor;
progesterone receptor, sentinel lymph node biopsy, surgical mar-
gins) and neoadjuvant chemotherapy [13] (Table 6).

Molecular and APBI GEC-ESTRO (MAPBI) classifications aim to
select low-risk patients in terms of local relapse and use different
but complementary items. Combining these two classifications
makes it possible to more accurately define this sub-group of



Table 5
Breast cancer molecular classification [71].

Molecular subtypes Grade ER PR Her2 Ki67

Luminal-A I/II + + - < 20%
Luminal-B II/III + + - � 20%
Her2- II/III + + + "
Luminal-B " - - + "
Her2+ " - - - "
Her2+Basal (TN)

Luminal-B Her2- = Luminal-B molecular subtype without over-expression of Her2;
Luminal-B Her2+ = Luminal-B molecular subtype with over-expression of Her2;
Her2+ = over-expression of Her2; TN = Triple negative; ER = estrogen receptor
(positive if � 10% by IHC staining); PR = progesterone receptor (positive if > 20% by
IHC staining),
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breast cancer patients who will be the best candidates for thera-
peutic de-escalation adjuvant breast cancer treatment. Conse-
quently, this sub-group can be defined as follows: elderly patient
(�70 years), luminal-A (regarding molecular classification) within
the low-risk group GEC-ESTRO APBI classification.
5. Rationale for a randomized phase III-controlled trial

Considering the oncological and toxicity profile results obtained
after uAPBI based on a single fraction of HDR MIB [72] and the
potential advantages of removing ET from adjuvant treatment in
the elderly [66–70], low-risk breast cancer patients according to
the MAPBI classification could represent the cohort that benefits
most from a breast cancer adjuvant therapeutic de-escalation pro-
gram. This program could combine uAPBI without ET to comply
with the mandatory road map for managing breast cancer in the
elderly (efficient, cost-effective treatment, in regard to quality of
life and radiation therapy department organization). A Phase III
randomized trial comparing standard treatment combining APBI
with 5 years of ET versus uAPBI without ET is required to accu-
rately analyze the impact of breast cancer adjuvant therapeutic
de-escalation in low-risk breast cancers in the elderly.

The Breast Cancer Working Group (BCWG) of the GEC-ESTRO
has proposed such a trial, entitled ‘‘Endocrine therapy with accel-
erated Partial breast irradiatiOn or exclusive ultra-accelerated Par-
tial breast irradiation for women aged �60 years with Early stage
breast cancer (EPOPE) (Fig. 1). In this prospective trial, the primary
endpoint is to determine the oncological outcome (DFS) after APBI
with ET as compared to exclusive uABPI following conservative
Table 6
GEC-ESTRO APBI classification [13].

Characteristics Low-risk group Intermediate-risk gr

Patient age > 50 years >40–50 years
Histology IDC, mucinous, tubular, medullary, colloid cc. IDC, ILC, mucinous, t
ILC Not allowed Allowed
Associated LCIS Allowed Allowed
DCIS Not allowed Allowed
HG Any Any
T. size pT1-2 (�30 mm) pT1-2 (�30 mm)
S. margins Negative (�2 mm) Negative but close (<
Multicentricity Unicentric Unicentric
Multifocality Unifocal Multifocal (limited w
EIC Not allowed Not allowed
LVI Not allowed Not allowed
ER, PR status Any Any
Nodal status pN0 (SLND, ALND) pN1mic, pN1a (ALND
Neoadjuvant CT Not allowed Not allowed

APBI = accelerated partial-breast irradiation; IDC = invasive ductal carcinoma; ILC = inv
in situ; HG = histologic grade; T. size = Tumor size; EIC = extensive intraductal compo
receptor; Neoadjuvant CT = Neoadjuvant chemotherapy; SLND = sentinel lymph node d
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breast surgery in low-risk early breast cancer patients aged �60.
Secondary endpoints consider quality of life (QLQ-C30; QLQ-
BR23), patient-reported outcome (HRQoL measured by ELD14;
Functional Assessment of Chronic Illness Therapy—Fatigue
(FACIT-F), geriatric COre DatasEt (G-CODE) assessment as well as
oncological outcome (local/regional/contralateral/metastatic
recurrence; specific and overall survival) and cosmetic result [73].

In this prospective, randomized trial, we propose to enroll all
patients aged over 60 years with non-metastatic, histologically
proven, early-stage breast cancer (pT1-2 < 30 mm) and pathologi-
cal N0 stage (isolated tumor cells [i + ] allowed). Primary tumor
must be resected by breast conserving surgery with microscopi-
cally negative margins for invasive carcinoma and any associated
ductal carcinoma in situ (no cancer cells adjacent to any inked
edge/surface of specimen) or re-excision showing no residual dis-
ease. Regarding molecular classification, only Luminal A-like/B-
like patients will be accepted. Molecular status will be defined by
immunohistochemistry (IHC) with Ki67 � 20% and > 20% for
Luminal-A and Luminal-B (Her2-) respectively. Age, tumor size
and molecular Luminal A/B status were three major inclusion cri-
teria discussed in depth by the BCWG, which acknowledged that
the majority of patients will be 70 years or more, with pT1,
Luminal-A breast cancer.

Multifocal or multicentric invasive breast cancer, T4 disease,
Grade 3 histology, lymphovascular invasion, neo-adjuvant sys-
temic therapy or prior breast or thoracic RT for any condition were
considered as non-inclusion criteria.

In the experimental arm, uAPBI will deliver a single fraction
(1 day) of 16 Gy using multicatheter-based high-dose rate
brachytherapy (HDB) [37]. In the control arm, APBI will use the
same brachytherapy technique for delivering 32 Gy in 8 fractions
(8 � 4 Gy, twice-daily, during 5 days) or 30.3 Gy in 7 fractions
(7 � 4.3 Gy, twice-daily, during 4 days) [16] combined with ET
for a total theoretical programmed length of 5 years (tamoxifen,
steroidal, and non-steroidal aromatase inhibitors). In both arms,
HDR brachytherapy has to be performed no later than 10 weeks
after surgery.

Regarding the study design, patients will be randomized on the
basis of local pathology results of the resection specimen from
their breast cancer surgery (BCS) with sentinel node biopsy, show-
ing pT1, c/pN0 (i+ ), Luminal A-like or Luminal B-like tumors.
Patients in both arms will be followed every 6 months for the first
5 years and thereafter annually until 10 years after enrolment. In
the event the patient develops disease recurrence, she will be trea-
oup High-risk group

�40 years
ubular, medullary, and colloid cc –

–
-
-
-
pT2 > 30 mm, pT3-4

2 mm) Positive
Multicentric

ithin 2 cm of the index lesion) Multifocal (limited > 2 cm of the index lesion)
Present
Present
–

) pNx; �pN2a (�4N + )
If used

asive lobular carcinoma; LCIS = lobular carcinoma in situ; DCIS = ductal carcinoma
nent; LVI = lympho-vascular invasion; ER = estrogen receptor; PR = progesterone
issection; ALND: axillary lymph node dissection



Fig. 1. Flow chart of the EPOPE phase III coktrolled trial.
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ted according to local policies. Annual monitoring will be estab-
lished to provide independent review and assessment of data in
a systematic manner to safeguard the interest and safety of the
patients participating in the study.

The statistical analysis plan and requisite number of patients for
screening/inclusion consider disease-free survival (DFS) non-
inferiority regarding the two therapeutic strategies over time as
the null hypothesis. A 4% minimal difference in terms of DFS
between the two therapeutic arms will be considered clinically
relevant [16]. Considering a = 5% (unilateral) and b = 20%, consid-
ering a 5-y DFS in the control arm of 95% [16] and 91% in the exper-
imental arm (D = 4%), the hazard ratio (for exp.) will be 1.839 for a
sample size of 800 patients considering a total event number of 74
and a study duration of 124 months. Allowing a 5% dropout rate, a
population of 840 patients (420 per arm) would be required.

Patients will be randomized on a 1:1 ratio to one of the follow-
ing arms: postoperative exclusive uAPBI (experimental) or postop-
erative APBI + ET (control). Randomization will be stratified
according to G8 health status screening (�14 versus >14), age at
randomization (60–69 versus 70–79 versus �80), and Institution.
Patients will be randomized on the basis of the local pathology
results of the resection specimen from their BCS.

The inclusion period should be 3 to 4 years. Considering a
follow-up of 5 years and duration until primary endpoint evalua-
tion at 5 years, the overall trial duration (including follow-up)
should be 10 years.

To date, 13 Academic hospitals/Cancer Centers from 7 European
countries (Czech Republic, France, Germany, Hungary, Poland,
Spain and Switzerland) have already agreed to participate in the
EPOPE phase 3 randomized trial of the GEC-ESTRO BCWG.
6

6. Conclusion

In light of recent data on the aging of the population around the
world and consequently the cancer incidence forecasts in this
patient sub-group, breast cancer in the elderly has become a public
health concern. Its specific histologic and molecular features call
for re-thinking the rules governing breast cancer treatment in
the elderly; the aim of this de-escalation approach is to offer more
convenient procedures that remain both efficient and effective. The
road map we have defined in this manuscript sets out the rationale
for testing new adjuvant treatment in the EPOPE phase 3 random-
ized trial supported by the breast cancer working group of the GEC-
ESTRO.
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