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Abstract
Purpose  The B-MaP-C study investigated changes to breast cancer care that were necessitated by the COVID-19 pandemic. 
Here we present a follow-up analysis of those patients commenced on bridging endocrine therapy (BrET), whilst they were 
awaiting surgery due to reprioritisation of resources.
Methods  This multicentre, multinational cohort study recruited 6045 patients from the UK, Spain and Portugal during the 
peak pandemic period (Feb–July 2020). Patients on BrET were followed up to investigate the duration of, and response to, 
BrET. This included changes in tumour size to reflect downstaging potential, and changes in cellular proliferation (Ki67), 
as a marker of prognosis.
Results  1094 patients were prescribed BrET, over a median period of 53 days (IQR 32–81 days). The majority of patients 
(95.6%) had strong ER expression (Allred score 7–8/8). Very few patients required expedited surgery, due to lack of response 
(1.2%) or due to lack of tolerance/compliance (0.8%). There were small reductions in median tumour size after 3 months’ 
treatment duration; median of 4 mm [IQR − 20, 4]. In a small subset of patients (n = 47), a drop in cellular proliferation 
(Ki67) occurred in 26 patients (55%), from high (Ki67 ≥ 10%) to low (< 10%), with at least one month’s duration of BrET.
Discussion  This study describes real-world usage of pre-operative endocrine therapy as necessitated by the pandemic. BrET 
was found to be tolerable and safe. The data support short-term (≤ 3 months) usage of pre-operative endocrine therapy. 
Longer-term use should be investigated in future trials.

Keywords  COVID-19 · Breast cancer · Neoadjuvant endocrine therapy · Bridging endocrine therapy

Abbreviations
BrET	� Bridging endocrine therapy
QoL	� Quality of life
RT	� Radiotherapy
ET	� Endocrine therapy
5F RT	� 5 Fraction radiotherapy
ER	� Oestrogen-receptor
DCIS	� Ductal carcinoma in situ
IQR	� Interquartile range
NET	� Neoadjuvant endocrine therapy

Introduction

In order to navigate the risk posed by the COVID-19 pan-
demic, changes were introduced to breast cancer care due to 
rationalisation of resources and prioritisation of individual 
patient’s cancer risks versus COVID-19 risks [1–7]. This 
occurred primarily during the first wave of infections, when 
the true impact of COVID-19 was unknown, vaccines were 
not yet available, and measures were introduced to maintain 
patients’ safety against the virus. This had potential to impact 
cancer care survival and quality of life (QoL) during the 
COVID-19 pandemic, but also offered a unique opportunity 
to prospectively observe the impact of non-standard care.

GlOBOCAN 2020 data shows that breast cancer represents 
12% of all cancers diagnosed in Europe [8], and with current 
treatments early breast cancer prognosis is usually excellent. 
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The management of patients diagnosed with primary breast 
cancer during the pandemic aimed to maintain these high 
standards of care whilst healthcare resources were re-priori-
tised to deal with the virus. This was challenging, as hospitals 
were considered a high-infection risk environment, and the 
multi-modal treatment of breast cancer involves multiple hos-
pital visits, including surgery, radiotherapy (RT), and systemic 
therapy. Multidisciplinary UK, European and American guide-
lines, were published early in the alert phase, which helped to 
inform management of breast cancer during the pandemic [1, 
4–6, 9–11]. The majority of recommendations did not devi-
ate substantially from pre-COVID breast cancer management 
international guidance [12], but highlighted less commonly 
utilised alternatives, emphasizing treatment pathways that 
aimed to reduce the risk of and exposure to SARS-CoV-2 
infection. Where theatre capacity was compromised, breast 
cancer treatment guidelines included use of pre-operative, or 
‘bridging’, endocrine therapy (ET) [3] and priority-driven sur-
gery scheduling based on tumour biology [6, 7, 11].

The B-MaP-C study [13, 14] investigated the changes to 
routine or ‘standard’ breast cancer management pathways 
during the first wave of the pandemic in Europe, such as alter-
ations to use of chemotherapy (neoadjuvant and adjuvant) 
[11] and streamlined use of adjuvant radiotherapy (RT) [15] 
including the use of hypofractionated, or, 5 fraction radio-
therapy (5F RT). The most frequently utilised intervention to 
mitigate the expected delays during the pandemic was ‘bridg-
ing’ endocrine therapy (BrET) as initial treatment for those 
patients with oestrogen-receptor (ER) positive cancers whilst 
awaiting available operating theatre capacity. The first pub-
lished results of the B-MaP-C study showed that in the UK 
subset, of the 2216 patients who had modified MDT deci-
sions in the pre-operative setting, 951 patients received BrET 
[13]. In this follow-up study, we investigated in more detail 
the practice and outcomes of BrET use during this period in a 
real-world setting across three European countries, including 
its effect on imaging utilisation, disease downstaging, change 
in surgical plan, and correlation of BrET duration with down-
staging (lesion size) and tumour proliferation (Ki67).

Material and methods

The B-MaP-C study was a multicentre multinational cohort 
study which examined treatment recommendations during the 
first peak of the COVID-19 pandemic (defined as 1st Febru-
ary 2020 to 31st July 2020). Consecutive patients with a diag-
nosis of early breast cancer (invasive and DCIS) undergoing 
MDT-guided management were eligible for inclusion, and were 
identified prospectively by the local participating clinical teams 
in the UK, Greece, Spain and Portugal. Collection of patient 
demographic data, cancer-specific data and multi-disciplinary 
treatment recommendations in the pre-operative, operative and 

post-operative setting has previously been described [16, 17]. 
Management decisions made in the multi-disciplinary meeting 
(MDM) were considered as ‘standard’ if this would have been 
recommended pre-COVID for that particular unit, or ‘COVID-
altered’ if this management recommendation was altered from 
that unit’s usual practice because of the COVID-19 pandemic. 
A ‘COVID-altered’ management decision included placing 
patients on BrET at the time of diagnosis; this includes patients 
with large hormone-receptor positive cancers having pre-oper-
ative ET, if this falls out with the unit’s standard practice. If 
patients had ‘standard’ treatment, no further clinicopathologi-
cal data were collected other than tumour stage. Demographic, 
clinical (including radiological) and pathological data were 
captured at the time of the MDM decision to commence BrET. 
Patients were followed until treatment was completed or the 
close of the study in December 2020. Data collected included;

	 (i)	 date of surgery (and hence length of BrET) and 
whether this was; (a) a planned date on commence-
ment of BrET or when theatre capacity became avail-
able; (b) surgery expedited due to lack response or 
intolerance of BrET; or (c) continuation on ET as the 
primary treatment option.

	 (ii)	 whether a change in surgical plan was instigated in 
patients with planned mastectomy as reported by 
the collaborator, and whether BCS was actually per-
formed, or the patient chose to have a mastectomy

	 (iii)	 whether any imaging was performed during BrET to 
assess response, and the reported invasive size

	 (iv)	 the final pathological invasive size on the surgical exci-
sion, and whether a repeat Ki67 was performed. Ki67 
change was categorised in accordance with published 
data as low–low (Ki67 before and after treatment < 10%); 
high–low (Ki67 before ≥ 10%, Ki67 after < 10%); high–
high (Ki67 before and after ≥ 10%); and low–high (Ki67 
before < 10%, Ki67 after ≥ 10%) [16].

We assessed response to BrET in those with invasive dis-
ease (excluding those with DCIS only) using the baseline ultra-
sound (USS) assessment of size, against (i) USS performed 
whilst on BrET and (ii) final post-surgical pathological size. 
The rationale behind this assumption is, that a study of the 
practice of BCS using image-guided localisation [17] prior to 
the pandemic where no delay in surgery is expected, has shown 
that the pathological size is marginally larger than the USS size 
(a median increase of 2 mm [IQR − 1, 7], N = 1521 patients).

Data were collected and managed using REDCap™ elec-
tronic data capture tools hosted at The University of Man-
chester [18], in accordance with Caldicott II principles. Prior 
to commencement of data collection, participating units were 
required to register the study locally with their hospital audit 
department and obtain local governance approvals. Eth-
ics approval was not required according to the NHS Health 
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Research Authority online decision tool (www.​hra-​decis​ionto​
ols.​org.​uk/​resea​rch/).

Data analysis

The study was reported in accordance to the STROBE guidelines 
for observational studies [19]. A pre-specified statistical analy-
sis plan was approved by the study steering group. Descriptive 
analysis examined characteristics of patients in whom standard 
management was followed and in those who had BrET. Continu-
ous variables are presented by means (standard deviation, SD) 
or medians (interquartile range, IQR), categorical variables are 
presented by frequency (percentage). Calculations for each cat-
egorical variable were performed following exclusion of missing 
values for this variable only. Non-parametric Mann–Whitney 
tests were performed to test for differences of medians between 
groups separately for each continuous and ordinal variable and 
Chi-squared tests for associations between nominal variables. 
Analyses were computed using Stata MP (version 16).

Results

There were 6045 patients included in the B-MaP-C study 
(Fig. 1), including patients from UK (n = 5378), Spain (n = 269) 
and Portugal (n = 26). Patients’ records were excluded if the 
date of diagnosis was outside of the study period, if the stated 

date of diagnosis was after the date of surgery, there was dupli-
cate data entry for the same patient, and where there were 
discrepancies in whether the management was standard or 
‘COVID-altered’. There were 5673 records available for final 
analysis, of which 1094 patients were prescribed BrET and 
2190 patients had ‘standard’ management.

Trends in management decisions

We examined the trend in ‘standard’ vs ‘BrET management 
decisions over time, compared to the number of positive 
COVID cases in the UK (data from https://​coron​avirus.​data.​
gov.​uk/​detai​ls/​cases). Figure 2 displays this data for the UK 
only, due to availability of raw data on COVID cases. At 
the start of the study, in March 2020, 40% of patients were 
placed on BrET, whereas by July 2020, after the end of the 
first COVID-19 wave in the UK, this reduced to 1%.

Patients on ‘Bridging’ ET

Of the 1094 patients in whom BrET was prescribed; 
179 (17%) patients were pre- or perimenopausal, but the 
majority were post-menopausal (871; 83%). Menopausal 
status was not available for 44 patients. Patients receiving 
BrET were older, and of lower stage compared to those 
receiving standard treatment (T1; 51% vs 36% and N0; 
84% vs 70%) (Table 1). The majority of patients having 

Fig. 1   Consort diagram summarising the inclusion of patients in this study

http://www.hra-decisiontools.org.uk/research/
http://www.hra-decisiontools.org.uk/research/
https://coronavirus.data.gov.uk/details/cases
https://coronavirus.data.gov.uk/details/cases
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BrET (95.6%) had strong ER positivity (ER 7–8/8 *Allred 
score; Table 1).

Of the 179 women classified as pre/peri menopausal and 
receiving BrET, 132 were prescribed Tamoxifen, 9 were pre-
scribed ovarian suppression alone and 38 prescribed an aro-
matase inhibitor (AI). Of those 38 patients prescribed an AI, 
12 were also prescribed ovarian suppression. Of the post-men-
opausal women, 96% (829/867) were prescribed an AI, with 
the remainder prescribed Tamoxifen (supplementary Table S1).

Planning for surgery

Of the 713 patients planned for breast-conserving sur-
gery, 632 (88.6%), had a clip- placed in the tumour (81 
no clip sited, 11 were unknown). The median length of 
BrET in those that had surgery (990 patients, data missing 
in n = 104) was 53 days (IQR [32, 81]) (Fig. 3). Of these, 
28.5% (282/990) had their procedure expedited due to avail-
ability of theatre capacity earlier than expected. There were 
1.2% (12/990) patients where surgery was expedited due to 
lack of response and 0.8% (8/990) where surgery had to be 
expedited due to lack of tolerance/compliance with BrET. 
There were 8.2% (81/990) in whom ET was continued as the 
primary treatment approach, mostly due to patients declining 
surgery (31/79, missing data in n = 2, Table 2).

Imaging response to ‘Bridging’ ET

Additional post diagnostic follow-up imaging prior to sur-
gery was undertaken in 151 (13.8%) patients on BrET. Of 
these 135 (89%) had ultrasound, 23 (15%) had mammo-
gram, and 14 (9%) had MRI. Of those 135 patients who 
had a follow-up USS, there were 109 patients (with invasive 

disease only, excluding those with DCIS only) in whom 
data were available to assess response to BrET, using a 
baseline USS assessment of size against USS assessment 
whilst on BrET. Reductions in median USS size were small 
and were greater in post-menopausal than pre/perimenopau-
sal women (− 3 mm [IQR − 7.5, 0], respectively vs − 1 mm 
[IQR − 3.7, 0]), and were only evident following more than 
3 months BrET (median − 3 mm [IQR − 8, 0.5]) (Table 3).

Change in surgical plan

Of the 1094 patients commenced on BrET, 713 (65%) had a 
stated baseline surgical plan for BCS (± mastectomy as per 
patient choice), and 275 (25%) for mastectomy only. The base-
line surgical plan was not stated in 106 patients (10%). To assess 
whether there was a change in surgical plan whilst on BrET, 
collaborators were asked to document the type of breast surgery 
performed post-BrET. Of 275 patients who had a baseline plan 
for a mastectomy, 64% (178/275) proceeded with the planned 
mastectomy, whilst 35.2% (97/275) after BrET had their surgi-
cal options changed from the initial plan of mastectomy to, also 
include breast conservation. Of these, 13.4% (13/97) patients 
who elected to proceed with the initially planned mastectomy 
although it was stated that they were considered suitable for 
breast conservation post-BrET. The clinicopathological data 
in these groups are summarised in Tables 4.

Pre‑operative imaging and pathology assessment 
of response to ‘Bridging’ ET

There were 869 patients (with invasive disease only, exclud-
ing those with DCIS only) in whom data were available to 
assess response to BrET, using a final post-surgical path-
ological size against baseline USS assessment of size. A 
reduction in invasive disease size on final pathology com-
pared to pre-operative USS was only evident after 3 months 
of BrET (median − 4 mm [IQR − 20, 4]) (Table 3).

Impact on tumour proliferation (Ki67) of BrET

There were 47 patients in whom Ki67 was assessed follow-
ing BrET, either via repeat core biopsy prior to surgery or 
on the surgical excision (Fig. 4; Table 5). When patients 
were categorised based on their change in Ki67 as per the 
POETIC trial [16], most patients (n = 26, 55.3%) were in the 
High–Low category, where they started with a high Ki67 
(≥ 10%), and dropped into the Low Ki67 group (< 10%). The 
remaining patients were the Low–Low (n = 14), Low–High 
(n = 1), and High–High (n = 6) categories accordingly. When 
examining the absolute changes in Ki67, there was an overall 
decrease in mean Ki67 from 19 to 7% with BrET. There was 
no correlation between this absolute reduction in Ki67, and 
time on BrET in days.
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Data on COVID-19 diagnoses over period 16th March to 31st July 
2022 from: https://​coron​avirus.​data.​gov.​uk/​detai​ls/​cases

https://coronavirus.data.gov.uk/details/cases


Breast Cancer Research and Treatment	

1 3

Discussion

The B-MaP-C study demonstrated that the management of 
patients presenting with primary breast cancer in the UK 
during the peak (Alert level 4) phase of the pandemic was, 
overall, in keeping with pre-covid standards. Recognising 
the prospect of probable limited theatre availability, and the 
need to deliver a priority-driven level of care, guidelines 
were published by the Association of Breast Surgery (ABS) 
and other national and international bodies [1, 4–6, 9–11]. In 
the absence of neo-adjuvant chemotherapy, prioritisation for 
surgical treatment was given to premenopausal women with 
triple negative or HER2 positive breast cancers. Post-meno-
pausal women with ER-positive breast cancer were advised 
to commence bridging endocrine treatment, until such a 

time would arise that theatre capacity had improved and the 
COVID-19 associated surgical risks had been established. 
Although BrET was used, outside of routine pre-covid prac-
tice, there was a rapid reduction in patients receiving BrET, 
within 1 month (mid-April) of the start of the pandemic to 
nearer pre-pandemic practice being resumed by 4 months 
(Fig. 1). This transition in early April 2020 towards stand-
ard management decisions occurred before the number of 
positive COVID cases began to resolve (early May 2020). 
This was achieved due to a combination of increasing theatre 
capacity in a relatively ‘COVID safe’ setting, referral triag-
ing and a reduction in volume of symptomatic new patient 
clinics alongside pausing of the breast screening programme.

The advice to start BrET for patients with ER-positive 
breast cancers, was aimed to relieve pressure on theatre 

Table 1   Clinicopathological 
characteristics of patients 
included in the study

T, N are pathological TNM, except where patients were having ET/NACT, in which case TNM is taken 
from imaging, using T stage based on the largest reported size from all imaging modalities
M1 patients who were diagnosed with metastatic disease after surgery, T tumour stage, N nodal stage, M 
metastases, WHO World Health Organisation
a Data not available

Standard management BrET p-value Total

N = 2190 N = 1094 3284
Age (median-IQR) 58 (49–71) 66 (56–74)  < 0.001 61 (51–72)

Missing 0 0
T (n = 3247) Tis 161 (7%) 95 (9%)  < 0.001 256

T1 774 (36%) 557 (51%) 1311
T2 931 (48%) 372 (34%) 1303
T3 221 (11%) 58 (4%) 279
T4 71 (4%) 7 (1%) 78
Missing 32 5

N (n = 3237) N0/N1mi 1503 (70%) 911 (84%)  < 0.001 2414
N1 457 (21%) 144 (13%) 601
N2 114 (19%) 17 (2%) 131
N3 79 (13%) 12 (1%) 91
Missing 37 10

M (n = 3274) M0/MX 2118 (98%) 1080 (100%) 0.001 3198
M1 40 (2%) 5 (0%) 45
Missing 32 9

ER (Allred score) Negative (0–3) n/aa 5 (1%)
Borderline (4–6) n/aa 33 (4%)
Strong (7–8) n/aa 838 (95%)

WHO performance status 
(n = 3274)

0 1641 (75%) 767 (70%) 0.016 2408

1 325 (15%) 225 (21%) 550
2 131 (6%) 81 (7%) 212
3 72 (3%) 18 (2%) 90
4 14 (1%) 0 (0%) 14
Missing 7 3

Presentation (n = 3223) Symptomatic 464 (22%) 464 (43%)  < 0.001 928
Screen-detected 1675 (78%) 620 (57%) 2295
Missing 51 10
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capacity, to allow prioritisation of patient groups who could 
not have their surgical treatment delayed safely, and to post-
pone surgery to a time when risks of infection were better 
managed with appropriate theatre pathways. Reassuringly, the 
majority of patients placed on BrET (95.6%; Table 1) were 
strongly ER positive suggesting this strategy was reserved for 
those with tumours that were most likely to respond. However, 
some pre-/perimenopausal women were started on aromatase 
inhibitor therapy without LHRH analogue It is possible that 
the use of AI (± Goserelin) in this age group was due to 
thromboembolic considerations with Tamoxifen, particularly 
with the potential need to schedule surgery at short notice, but 
we suspect more likely reflects inaccurate menopausal status 
documentation and therefore uncertainty in data collection but 
not clinical management regarding menopausal status, leading 
to the categorisation as ‘peri-menopause’.

Prior to the pandemic, there was infrequent utilisation 
of neoadjuvant ET (NET); with only 1.5% of patients diag-
nosed with breast cancer thing the UK breast screening 
programme receiving NET [20], and there is considerable 
variation in practice nationally and internationally. The 
UK NeST study demonstrated that only 14% of systemic 
therapy given in the neoadjuvant setting was ET despite its 
relative safety and tolerability compared to chemotherapy 
[21, 22]. The general reluctance to use NET may be driven 
by lack of evidence, particularly in pre-menopausal women 
where the evidence and subsequent guidance is less clear. 
The evidence around the safety and efficacy of neoadju-
vant endocrine treatment compared to primary surgery is 
limited including regarding optimal treatment duration, 
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Fig. 3   Length of time on BrET. Figure shows the length of time on 
BrET, determined as the time between prescription of BrET and date 
of surgery, in days

Table 2   Reasons for patients continuing on ET which became their 
primary treatment modality

N (%)

Patient not fit for surgery, but 
had response on ET

31 (39.2%)

Patient fit for surgery, but has 
chosen to decline surgery

31 (39.2%)

Other 17 (21.5%)
Total 79

Table 3   Objective response to BrET, Response to BrET as determined by the size on pathology compared to size on baseline USS (at diagno-
sis), and follow-up USS (post-BrET, pre-operative), Median [IQR]

a Patient-level data. A limited number of patients had a pre-operative USS following BrET and prior to surgery
b Patient-level data. (Size on Pathology, mm) − (size on USS, mm) (patient level data), where a negative difference reflects a reduction in size

Difference in USS size (mm) between pre-operative USS 
whilst on BrET, and baseline diagnostic USSa

Median [IQR]

Difference in size (mm) between final; pathologi-
cal size and baseline diagnostic USSb Median 
[IQR]

Total N = 109 N = 869
Menopausal status
Pre or peri  − 1 [− 3.7, 0] (n = 15) 2 [− 2, 9] (n = 141)
Post  − 3 [− 7.5, 0] (n = 89) 0.5 [− 5, 7] (n = 695)
missing 5 33
Length of time on BET
Up to 1 month 0 [− 1, 0]

(N = 6)
2 [− 1, 8]
(N = 179)

Up to 2 months  − 2 [− 4, 0]
(N = 19)

2 [− 1, 8]
(N = 256)

Up to 3 months  − 3.5 [− 12.5, 2.5]
(N = 12)

2 [− 1, 9]
(N = 163)

More than 3 months  − 3 [− 8, 0.5]
(N = 72)

 − 4 [− 20, 4]
(N = 271)



Breast Cancer Research and Treatment	

1 3

although a small RCT suggested minimal differences 
between 4 and 6 months [23].

In this study, a change in surgical plan from planned 
mastectomy at the start of BrET, to BCS occurred in 35.2% 
of patients (97/275) after a median of 64 (IQR [37, 107]) 
days of BrET. Comparatively, a small, multicenter, pro-
spective, longitudinal study [24] reported on the optimal 
duration of neoadjuvant letrozole that would downstage 
disease to accommodate BCS (139 patients). Of the 69% 
of patients that became eligible for BCS, the median time 

on NET was 7.5 months (95% CI 6.3–8.5 months). Letro-
zole was well-tolerated, with mostly mild-to-moderate 
(grade 1–2) adverse events. Similarly, a previous study 
of 182 patients concluded that the use of NET beyond 
3 months increased the conversion to BCS from an initial 
requirement for mastectomy from 60% at 3 months to 72% 
beyond this [25]. The ACOSOG Z1031 study [26] reported 

Table 4   Clinicopathological variables comparing patients who had an initial surgical plan for a mastectomy

a Size is for invasive disease only, and does not take into account extent of DCIS

Proceeded with 
planned mastec-
tomy

Change in stated surgical plan, from 
mastectomy to accommodate breast 
conservation

Stated that achieved the potential for 
breast conservation, but treated by 
mastectomy

N = 178 (%) N = 84 (%) N = 13 (%)
Length of ET
Median [IQR]

50 [30, 79] 62 [36.5, 94.5] 92 [48, 132]

Pre-peri menopause, n(%) 38 (22.3) 13 (15.8) 0
Post menopause, n(%) 132 (77.7) 69 (84.1) 13 (100)
Size (mm) of invasive disease on diag-

nostic
Mammographya mean (sd)

27.7 (19.1) 21.4 (13.7) 20.9 (15.4)

Size (mm) of invasive disease on diag-
nostic Ultrasounda, mean (sd)

24.3 (16.7) 16.7 (10.7) 19.5 (11.2)

Size (mm) of invasive disease on patho-
logical excisiona

33.0 (23.7) 18.4 (10.3) 21.4 (10.8)

Grade = 1, n(%) 29 (16.4) 21 (25.3) 3 (23.1)
Grade = 2, n(%) 111 (62.7) 46 (55.4) 8 (61.5)
Grade = 3, n(%) 37 (20.9) 16 (19.3) 2 (15.4)
ER pos, n(%) 176 (98.9) 83 (98.8) 13 (100)
PR pos, n(%) 124 (84.9) 60 (84.5) 9 (81.8)
HER2 pos, n(%) 9 (5.5) 7 (9.6) 1 (8.3)
Ki67, median [IQR] 17 [9.5, 33.3] 12.5 [6.5, 18] 24.5 [19, 53]
Number of axillary node macrometasta-

ses, median [IQR]
0 [0, 1] 0 [0, 0] 0.5 [0, 1]
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Fig. 4   Absolute change in Ki67 against time on BrET. Figure shows 
the absolute change in KI67 between the diagnostic core biopsy and 
the excision/pre-operative repeat core biopsy

Table 5   Change in Ki67 against time on BrET

a Ki67 scores were dichotomised and patients divided into four 
groups as follows: low–low (Ki67 before and after < 10%); high–low 
(Ki67 before ≥ 10%, Ki67 after < 10%); high–high (Ki67 before and 
after ≥ 10%); and low–high (Ki67 before < 10%, Ki67 after ≥ 10%)
b Percentages in parenthesis summarise the change in Ki67 in patients 
that had a high baseline (Ki67 ≥ 10%)

Time on BrET Ki67 scorea

L–L L–H H–Hb H–Lb Total

Up to 1 month 2 0 1 (16.6%) 5 (83.3%) 8
Up to 2 months 4 0 1 (35.0%) 3 (75.0%) 8
Up to 3 months 5 0 2 (11.8%) 15 (88.2%) 22
More than 3 months 3 1 2 (40%) 3 (60%) 9
Total 14 1 6 26 47
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downstaging to accommodate BCS in 51% of 374 patients 
after 16 to 18 weeks of NET. The majority of cases not 
undergoing BCS despite downstaging were due to patient 
choice (12/17). The TEAM IIA trial [27] examined the 
clinical and radiological response to 6 months of neoadju-
vant exemestane in 102 post-menopausal, strongly ER-pos-
itive patients. A clinically measurable response was seen 
in 58.7% patients at 3 months and 68.3% at > 3 months, 
with an improved feasibility of BCS from 61.8 to 70.6% 
(p = 0.012). In a subsequent meta-analysis of 1452 patients 
from seven RCTs, the feasibility of BCS increased from 
43.3 to 60.4% (p < 0·001), but BCS was performed in only 
51.8%. The reluctance not to proceed with BCS despite 
feasibility to do so was driven by the pre-NET clinical 
assessment, tumour multicentricity and tumour size [28].

As the median length of BrET was relatively short in 
this study, there was little reduction in size on final pathol-
ogy compared to baseline imaging in the overall cohort, 
which was only appreciable following 3 months of treat-
ment. This difference was a median of 4 mm [IQR − 20, 4], 
based on the assumption of accurate sizing by USS. The 
results reported in this study regarding the stated changes 
in surgical plans should be interpreted with some caution, 
since, we could not exclude that considerations of unavail-
ability or perceived unavailability of radiotherapy and/or 
re-excision capacity might have impacted on the baseline 
stated plan for mastectomy. In addition, due to ‘pooled 
lists’, there may have an impact onto surgical decision-
making. The modest tumour size reductions, and mean 
baseline tumour size of 21 mm for those deemed to require 
mastectomy also suggest caution in interpretation and we 
have therefore not explicitly used the term ‘surgical down-
staging’ but have reported the stated changes in treatment 
plan from baseline to that post-BrET prior to surgery.

Only a small proportion of patients in this study, had serial 
Ki67 measurement, limiting any broader conclusions from 
these results. The recent publication on long-term outcome 
and prognostic value of Ki67 after perioperative endocrine 
therapy in post-menopausal women reported on a higher risk 
of disease recurrence in patients with persistent high Ki67 
score suggesting a possible benefit of additional adjuvant 
therapies [16]. The ability to downstage disease, with a toler-
able and safe approach, along with the ability to incorporate a 
proven prognostic biomarker, makes pre-operative endocrine 
therapy an attractive option. The length of treatment remains 
unknown, and whether this should be 14 days of neo-adjuvant 
endocrine therapy to identify patients of higher risk, who 
would require additional therapy, or potentially 3 months 
for the added benefit of downstaging disease and accom-
modating breast conservation. To investigate the former, the 
POETIC-A trial [29] will aim to randomise patients with 
persistently high Ki67 following a short treatment window, 
to additional CDK4/6 inhibitor therapy.

This observational study has limitations. The length of 
time on BrET could be prone to reporting inaccuracy or 
recall bias. The date started might be the date the patient 
received the prescription from the clinician, and not when 
the patient actually commenced treatment, and drug compli-
ance was not assessed. This variability differs to randomised 
controlled trials where the start of treatment is stipulated, 
reporting is standardised, and the exact treatment duration 
is documented. With regards to Tamoxifen, the practice of 
stopping it two weeks prior to surgery was not accounted for 
in this study, due to the variability in practice. There was a 
high number of patients (35%) in this study with a planned 
mastectomy who had a change in surgical plan to BCS fol-
lowing BrET. This is subject to bias, as the surgical deci-
sion-making prior to initiation of BrET would have been 
driven by the pressures of the pandemic, and may be due to 
apprehension around radiotherapy availability and risk of 
margin re-excision during the peak of the pandemic. Future 
work should examine trends in use of BrET post-pandemic.

Within this study, BrET was found to be tolerable, and safe, 
overall, as evidenced by the fact that only 1.2% of patients 
(12/990) required expedited surgery due to lack of response, 
and only 0.8% (8/990) where surgery had to be expedited 
due to lack of tolerance/compliance with ET. There were 
8.2% (81/990) in whom ET was continued as the primary 
treatment approach, mostly due to patients declining surgery 
(31/79, Table 2). Overall drops in cellular proliferation (Ki67) 
occurred relatively quickly and there were definite but small 
reductions in median tumour size, apparent even after short-
term treatment and increasing with treatment duration. The 
results of this study, as well as those summarised above, would 
support a longer period (at least 3 months) of BrET to impact 
surgical outcomes, however in this relatively limited study, it 
is not possible to infer the long-term oncological implications. 
EndoNET is a randomised controlled trial currently in the set-
up phase which will evaluate if neo-adjuvant endocrine treat-
ment increases breast conservation rates and/or quality of life. 
Post-menopausal patients with early ER+ breast cancer will 
be randomised to standard primary surgery versus 6 months 
of neo-adjuvant endocrine treatment followed by surgery [30].

Conclusions

In conclusion, short course BrET is safe, effective, well-
tolerated, and has the potential to provide valuable prognos-
tic information from serial Ki67 assessment. There was no 
associated adverse impact on surgical decision-making. This 
evidence, taken together with clinical trial data [16] supports 
the routine use of short-term pre-op ET to allow assessment 
of endocrine sensitivity, and justifies the use of this approach 
in situations where theatre access is constrained, as occurred 
during the pandemic.
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Supplementary Information  The online version contains sup-
plementary material available at https://​doi.​org/​10.​1007/​
s10549-​023-​06893-4.
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