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Background: Despite a UK 5-year breast cancer survival rate of 86.6%, patients may develop breast cancer recurrence within the
same breast after breast conserving surgery, as well as in the remaining skin or chest wall after mastectomy or in the ipsilateral lymph
glands. These recurrences, collectively termed locoregional recurrence (LRR), occur in around 8% of patients within 10 years of their
original diagnosis. Currently, there is a lack of robust information on the presentation and prevalence of LRR with no UK-specific
clinical guidelines available for the optimal management of this patient group. Additionally, there is a need to identify patterns of LRR
presentation and their progression, which will enable prognostic factors to be determined. This will subsequently enable the tailoring
of treatment and improve patient outcome.
Methods: The MARECA study is a prospective, multicentre cohort study recruiting patients diagnosed with breast cancer
LRR + /- associated distant metastases. Over 50 UK breast units are participating in the study with the aim of recruiting at
least 500 patients over a recruitment period of 24 months. The data collected will detail the tumour pathology, imaging results,
surgical treatment, radiotherapy and systemic therapy of the primary and recurrent breast cancer. Study follow-up will be for
up to 5 years following LRR diagnosis to determine subsequent oncological outcomes and evaluate potential prognostic
factors.
Discussion: This study will address the current knowledge gap and identify subgroups of patients who have less successful
treatment outcomes. The results will determine the current management of LRR and the prognosis of patients diagnosed with
breast cancer LRR + /- distant metastases in the UK, with the aim of establishing best practice and informing future national
guidelines. The results will direct future research and inform the design of additional interventional trials and translational
studies.
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Background

Breast cancer is diagnosed in ~55 000 women per year in the
UK[1] and 5-year survival for all breast cancer patients is
favourable at 86.6% due to advances in systemic treatment and
implementation of the NHS breast screening programme[2].
Despite this high survival rate, a proportion of patients are
diagnosed with a breast cancer recurrence within the conserved
breast, ipsilateral skin or chest wall following mastectomy, or in
the ipsilateral axillary, supraclavicular, infraclavicular, or inter-
nal mammary lymph nodes. These cancer recurrences are col-
lectively termed locoregional recurrence (LRR).

In-breast local recurrence after breast conserving surgery
(BCS) is thought to be due to the growth of previously undetected
microscopic tumour foci, which may present when the patient
presents with new symptoms or more commonly discovered on
follow-up (surveillance) mammography. Local recurrence after
mastectomy may present as subcutaneous nodules on the chest
wall with dermal lymphatic involvement, which may be asso-
ciated with worse prognosis[3]. The Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) meta-analyses[4,5] suggest that
patients diagnosed with LRR after BCS and radiotherapy may
have a better subsequent prognosis than those patients who
initially received mastectomy. However, an adequately powered
study is required to examine the prognostic effect of initial breast
cancer surgery (BCS and radiotherapy vs. mastectomy) on
patients diagnosed with LRR without distant metastasis (DM).

Furthermore, when patients are diagnosed with a LRR, there
can be uncertainty as to whether this is a true recurrence (TR) or a
new primary (NP) breast cancer. Currently, there is no standar-
dised classification system and therefore, various definitions have
been reported in the literature[6]. TR may be defined as cancers
with a similar molecular receptor profile (ER; oestrogen receptor /
PR; progesterone receptor / HER2) and histological subtype
(Ductal/Lobular/ductal carcinoma in situ) when compared to the
originally treated cancer. For patients who have had previous
BCS, the tumourmay be classified as TR if the recurrence location
is in the same quadrant of the breast as the original tumour[7].
Patients diagnosed with NP are thought to have a better prog-
nosis when compared to patients diagnosed with a TR[8,9].
However, comparison of tumour morphology, histological sub-
type, or anatomical location does not enable accurate differ-
entiation between a TR and a NP. Genomic analysis enables a
more precise distinction between a TR and aNP[10]. Pan-genomic
analysis of paired samples of primary tumour with LRR has
been studied in 22 patients with results suggesting its potential
clinical utility[11]. However, further studies with larger sample
sizes are required.

LRR rates are thought to be declining. A population-based
study in the Netherlands[12] demonstrated that the 5-year local
recurrence rate after BCS had fallen from 9.8 to 3.3% (compar-
ison of patients diagnosed between 1988 and 1998 versus
2006–2010). Low 5-year local recurrence rates (< 3%) after BCS
have also been reported in contemporary trials such as IMPORT-
LOW[12] and FAST-Forward[13]. However, LRR can present in
numerous anatomical locations and may occur at any time after
the original cancer treatment. A German registry-based study[12]

followed up patients diagnosed with breast cancer between 1999
and 2009 and reported that 10-year cumulative LRR incidence
was as high as 8%, however.

In 2012, the UK National Cancer Registration and Analysis
Service (NCRAS) and the National Cancer Intelligence Network
(NCIN) reported a pilot audit project http://www.ncin.org.uk/
view?rid=1043 for patients diagnosed with recurrent and meta-
static breast cancer. The pilot involved 15 UK breast units (out of
144) who participated for 6 months in 2011. They identified 137
patients with LRR only and 114 patients with both locoregional
and distant recurrences. However, this project did not investigate
patient and tumour characteristics or evaluate the patient’s
initial cancer treatment. Furthermore, there was a lack of detailed
analysis of treatments received by the patients diagnosed with
LRR or evaluation of any variation in patient management
between participating units. Most importantly, these patients
were not followed up to determine survival outcomes.

Currently, there are no UK-specific guidelines for the
management of breast cancer LRR. The American National
Comprehensive Cancer Network (NCCN) clinical practice
guidelines in oncology https://www2.tri-kobe.org/nccn/guideline/
breast/english/breast.pdf (BINV-19) provides recommendation
as to how patients with LRR should be managed in terms of
staging investigations to detect for the presence of DM, type of
LRR resection surgery and types of adjuvant treatments to be
offered. However, due to the relative lack of high-quality evi-
dence, the guideline acknowledges uncertainties including opti-
mal axillary management, the role of LRR resection in the
presence of DM, and which staging investigations should be
utilised. A multidisciplinary approach is advocated to optimise
patient outcomes. However, to enable tailored treatment
recommendations for individual patients and achieve optimal
outcome, further research is needed to gather data on tumour
characteristics and treatment details of the initial and recurrent
cancer.

The number of patients diagnosed with LRR in each UK breast
unit per year is relatively small[14]. Therefore, a national colla-
borative multicentre study is required. Given the concerns about
under-reporting of breast cancer LRR to the UK national cancer
registries https://www.nabcop.org.uk/content/uploads/2020/07/
NABCOP-2020-Annual-Report-V1_high-res.pdf, retrospective
analysis using existing routine data source (e.g. Hospital Episode
Statistics) is unlikely to provide data on patient management that
is reflective of current national practice.Well-established national
breast surgery research collaboratives[15–17] in the UK now have
the capacity to generate meaningful prospective datasets that
describe current national practice. Therefore, such a national
collaborative can be utilised to gather a large prospective cohort

HIGHLIGHTS

• Breast cancer locoregional recurrence (LRR), occurs in
around 8% of patients within 10 years of their original
diagnosis.

• There is a lack of robust information on the presentation
and prevalence of locoregional recurrence with no UK-
specific clinical guidelines available for the optimal man-
agement of this patient group.

• The MARECA study will help to determine oncological
outcomes and evaluate potential prognostic factors, sub-
sequently enabling the tailoring of treatment, improved
patient outcomes and aid the production of national
guidelines.
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of patients diagnosed with LRR with the aim of identifying risk
factors for breast cancer LRR, and describe current treatments
pathways and patient outcomes.

Methods and analysis

The aim of the MARECA study is to determine the current
management and prognosis of patients diagnosed with breast
cancer LRR in the participating UK breast units with the aim of
establishing best practice and informing future national
guidelines.

The objectives are as follows:
(1) Undertake a national survey[14] of UK breast units in order to

establish the current stated practice of breast MDTs regard-
ing the management of patients with breast cancer LRR and
identify any potential variation in practice.

(2) Establish a prospective cohort of breast cancer patients
diagnosed with LRR + /- DM in order to:

(a) Describe current management including:
• Use of radiological staging investigations and the proportion

of patients found to have DM at presentation.
• Surgical management including the use of a repeat BCS and

sentinel lymph node biopsy.
• Use of systemic therapies and radiotherapy used to treat LRR.
(b) Investigate risk factors associated with LRR development

including those related to the primary breast cancer and its
management.

(c) Determine the following oncological outcomes at 3 and
5 years, and evaluate prognostic factors;

• Disease free survival (DFS) for patients diagnosed with LRR
without associated DM at presentation.

• Progression free survival (PFS) for patients diagnosed with
LRR with associated DM at presentation.

• Overall survival (OS) for patients diagnosed with LRRwith or
without associated DM at presentation.

(d) Stratify LRR as a TR or a NP breast cancer using existing
clinical classification systems[7–9] and explore if this distinc-
tion affects oncological outcomes.

To determine the feasibility of designing a future translational
study. Patients enroled in the study will be invited to provide
optional consent for permission to access archival tissue samples
of both the primary cancer and the LRR. This would permit
comparison of clinical and genomic classification of LRR (TR or
NP) against patient survival outcome.

Study endpoints

Primary endpoint:
DFS following LRR resection in patients who present without

DM, stratified according to the type of surgery performed for the
primary breast cancer (BCS and radiotherapy vs. mastectomy).

Secondary endpoints:
• PFS in patients who present with LRR with DM.
• OS in patients with LRR + /- DM at presentation.

Study design

This is a prospective, multicentre cohort study of patients diag-
nosed with LRR + /- DM with an evaluation of the oncological
outcomes of the study cohort at 3 and 5 years. This will be a
national research study in collaboration with the Association of

Breast Surgery (ABS) Academic and Research committee, the
Mammary Fold Academic and Research Collaborative (MFAC)
committee and the UK Breast Cancer Trainees Research
Collaborative Group (BCTRCG). The study has been adopted on
to the National Institute for Health and Care Research (NIHR)
clinical research network portfolio enabling research nurses at the
participating sites to recruit study participants. The study has also
been registered on the NIHR Associate Principal Investigator
scheme.

The first phase of the study, the MARECA study national
practice questionnaire (NPQ), consisted of scenario-based ques-
tions for the breast cancer multidisciplinary teams (MDTs) at the
participating centres. The published results[14] of the NPQ
documented the current stated practice of breast cancer LRR
management by MDTs, and captured data on practice variations
and areas of uncertainty in patient management.

The second phase of the study, the national prospective cohort
study, aims to recruit at least 500 women and men newly diag-
nosed with breast cancer LRR across 50 UK breast units.
Recruitment is over a 24 months period. The study has been
approved by the London - Brighton & Sussex Research Ethics
Committee (21/PR/1128), with the first MREC approval date 07/
09/2021 and is a registered clinical trial (ISRCTN11908093).
The study recruited its first study participant in January 2022.

Study setting

We will identify and recruit study participants from breast ser-
vices at NHS hospitals in all four nations of the UK.

Study participants

Female or male patients who were previously treated for breast
cancer with curative intent and who have recently (within
6months) been diagnosedwith a breast cancer LRR + /- DM. Full
inclusion and exclusion criteria are shown in Tables 1 and 2. For
the purpose of this study, LRR is defined as a histological diag-
nosis of invasive breast cancer or ductal carcinoma in situ in
the ipsilateral breast (if applicable)/skin/chest wall/regional
nodes (axilla/internal mammary/supraclavicular/infraclavicular)
following previous breast cancer treatment with curative intent.

Study processes

Eligible patients recently (within the last 6 months) diagnosed
with LRR will be identified by healthcare professionals directly
involved in the patient’s care:

Table 1
Inclusion criteria.

Inclusion criteria

• Female or male patients more than 18 years old
• Treated for previous unilateral or bilateral breast cancer (invasive cancer including all
histological subtypes as well as ductal carcinoma in situ) with curative intent

• No previous evidence of distant metastatic disease
• Recently (within the last 6 months) diagnosed with new ipsilateral breast cancer LRR
(biopsy proven invasive cancer including all histological subtypes or ductal carcinoma
in situ) + /- distant metastasis

• Able to provide written informed consent
• A minimum of 3 months interval between the resection surgery for the original cancer
and the diagnosis of LRR. There will be no maximum interval time period
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1. at breast MDT meetings;
2. in breast surgery and oncology clinics;
3. by screening patent records.
The approach will be undertaken via two routes:

(1) An appropriately trained member of the team (as per the
delegation log), at each unit will approach eligible patients
and discuss the option of study participation and provide a
study patient information sheet (PIS).

(2) Identified patients may also be approached using the approved
invite letter, which is posted to patients along with the PIS.

The completion of the consent form may occur during the
patient’s scheduled hospital visits. In addition, patients may also
consent by post following invite in person or having been
approached by the approved invite letter. All study participants
are invited to consider consenting to an optional tissue sub-study.
This does not involve the collection of any new tissue, but
requests participants’ permission to collect pre-existing samples
from their original cancer and recurrence. A translational tissue
sub-study is planned and will be based on the uptake rate of this
optional consent.

Study data collection

Data regarding tumour characteristics, investigations performed
and treatment details for the patient’s original and recurrent
cancer will be collected. Data collection will involve recording
patient data that are routinely collected as part of standard
clinical practice. Study data will be collected and managed using
REDCap[18,19] (Research Electronic Data Capture) electronic
data capture tools The required data fields for the MARECA
study prospective cohort study are summarised in the protocol
appendices (Supplementary Data File, Supplemental Digital
Content 1, http://links.lww.com/JS9/B670).

The collection of oncological outcome data at 3 and 5 years
(Fig. 1) post diagnosis will enable the determination of the DFS,
PFS and OS of the study cohort. Data collection will include the
patient’s survival status, and whether death was related to breast
cancer or not, and the date of death. Data on the occurrence of
any further LRR or DM, and respective dates will also be col-
lected. To gather these data, the participating units will access
their hospital electronic database and hence no direct patient
contact is anticipated as part of the study procedure.

Anticipated recruitment and sample size

Out of 144 breast units in the UK, 50 units have agreed to par-
ticipate in the MARECA study. Based on the MARECA study
NPQ results[14], we would anticipate each unit to recruit 5 to 10
patients over 12 months. Therefore, the study aims to recruit at
least 500 patients diagnosed with LRR + /- DM over 24 months.
The study’s primary endpoint is to determine whether patient
prognosis after their LRR diagnosis (without DM) differs
according to the type of breast cancer surgery (mastectomy versus
BCS and radiotherapy) for the original cancer. To determine the
primary endpoint, logistic regression analysis was used to deter-
mine the effect of treatment type (mastectomy versus BCS and
radiotherapy for the original cancer) on DFS by adjusting for
other covariates (including tumour stage, node stage, tumour
receptor status and tumour grade). This analysis determined that
the sample size for each group would be 165 patients. Therefore,
a subset of 330 patients diagnosed with LRR (without DM) will
require recruiting to the study to determine the study’s primary
endpoint. This falls within the minimum patient recruitment
target of 500 patients.

As of 11/12/23, the study has recruited 684 patients and hence
exceeded theminimum recruitment target of 500 patients. During
the recruitment process, we identified that the number of patients
treated with BCS for the original cancer was higher than those
treated with mastectomy for the original cancer. Therefore, once
we reached the overall recruitment target of 500 patients earlier in
2023, the decision was made to continue recruitment and thereby
enable the minimum number of patients in each treatment arm to
be reached to determine the study’s primary endpoint.

Statistical analysis

The study report will be prepared according to the STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) reporting guidelines for observational studies[20].
CONSORT (Consolidated Standards of Reporting Trials) will be
used to monitor data completeness from eligibility screening,
approach, study acceptance and final follow-up. Analyses will be
performed according to the statistical analysis plan. All data
analysis will occur centrally and will be led by the study
steering group.

Table 2
Exclusion criteria.

Exclusion criteria

• Patients where the new breast cancer diagnosis is in the contralateral breast
• For patients who present with new bilateral breast cancer, the side with no previous
cancer will be excluded

• Patients diagnosed with distant metastatic disease with no evidence of LRR
• Patients diagnosed with angiosarcoma
• Patients with previous history of non-breast cancer treatment that was noncurative in
intent

• Patients who have had previous ipsilateral surgery for atypia, benign conditions, or
phyllodes tumour and other breast sarcomas AND no previous ipsilateral primary breast
cancer resection

• Patients under 18 years old
• Patients lacking capacity to provide written informed consent

Figure 1. MARECA study flowchart.
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Simple summary statistics will be calculated to describe
demographic, procedure and outcome data, overall and at the
individual site level. Data will be tested for distribution and dif-
ferences between groups using unpaired t-tests, Mann–Whitney
U tests and χ2 tests, as appropriate. Kaplan–Meier survival
analysis will be performed at the two study time points (3 and
5 years after the diagnosis of LRR). Cox proportional hazards
multivariate regression analysis and log-rank tests for univariate
analysis will be performed to include potential prognostic factors
as variables of interest.

Data validation and management

Data collection will occur in accordance with Good Clinical
Practice (GCP), Caldicott principles and the General Data
Protection Regulation (GDPR) 2018 and will work in line with
NHS confidentiality guidelines and codes of conduct. Data for
each patient will be pseudonymised using a unique alphanumeric
study identification number. No patient identifiers other than the
study number will be recorded in the REDCap database (the
eCRF for the study). The local PI will keep a secure record of the
RedCap IDwith the correspondingNHS number (in England and
Wales), Community Health Index number (in Scotland), or
Health and Care number (in Northern Ireland). This is required
for the research team at each participating centres to access the
hospital electronic system at 3 and 5 years after LRR diagnosis to
record oncological outcomes.

Patient and public involvement

Cancer recurrence and long-term outcomes of treatment were key
themes that emerged from the National Cancer Research Institute’s
‘living with and beyond cancer research priorities’ project https://
www.ncri.org.uk/lwbc/, which surveyed over 3500 patients, carers
and health and social care professionals. Furthermore, a James Lind
Alliance priority setting partnership in breast surgery identified
breast cancer recurrence as one of top 10 research priorities by both
patients and healthcare professionals[21]. We have gained valuable
input from a patient representative group (Independent Cancer
Patients’ Voice, ICPV; PF, as a representative of the ICPV, is a
member of the study steering group), especially in drafting the PIS
and the consent form. Patient involvement will play a key part in
design of the data analysis and dissemination plans.

Discussion

The MARECA study is the first in the UK, which aims to deter-
mine the current management of breast cancer LRR across par-
ticipating sites, explore investigations utilised, study cancer
progression and treatment patterns, as well as potential varia-
tions in patient management. TheMARECA studyNPQ result[14]

has already demonstrated variation in certain aspects of patient
management as stated by the participating breast MDTs. The
planned sample size would create the largest prospective study
cohort of patients diagnosed with LRR in the UK.

There are current uncertainties in the management of patients
diagnosed with LRR. Patients may be classified as having a TR or
a NP breast cancer. This classification is not routinely performed
across UK breast units as its clinical implications remain uncer-
tain. The collation of this study cohort enables the opportunity to
use existing clinical classifications, determine what proportion of

patients are diagnosedwith a TR as opposed to aNP, and explore
if these clinical classifications predict the patient’s subsequent
prognosis. In addition, the uptake rate of the optional consent to
donate archived tissue will facilitate the design of the tissue
sub-study, which aims to refine the distinction between a TR and
a NP, using molecular assays. The combined clinical and mole-
cular information will enable further stratification of breast
cancer LRR with an aim of delivering a more tailored treatment
whilst optimising survival outcome.

The study will describe what proportion of patients diagnosed
with LRR undergo radiological staging investigations, which
imaging modalities are utilised, and the proportion of patients
found to have associated DM at presentation. The study will
explore and aim to identify a patient subgroup where routine
staging investigations may not be required given the low pick-up
rate of DM,with associated cost benefits to the healthcare system.

The study aims to provide data on which patient could be
offered repeat BCS for LRR, how many patients are currently
managed with repeat BCS, and how their outcomes compare
against those undergoing mastectomy for LRR. The data from
the MARECA study may inform the design of future trials
exploring the role of repeat BCS for LRR. A repeat sentinel lymph
node biopsy is offered when patients are diagnosed with LRR
with a normal preoperative clinical assessment of the ipsilateral
axillary lymph nodes. However, the methods of SLN relocalisa-
tion, the success rate of SLN reidentification and its long-term
prognostic impact at the national level remains unexplored. The
MARECA study is designed to gather such information, which
will be valuable in setting future guidelines.

LRRmay be due to the survival and proliferation of clones that
are resistant to a range of adjuvant therapies used to treat primary
breast cancer. Therefore, it is important to examine the choice of
endocrine and/or chemotherapy in patients with LRR. CALOR
trial[22] demonstrated that patients with ER-negative LRR benefit
from chemotherapy, but those with ER-positive LRRs do not.
However, compared to treatment for primary breast cancer, there
is a relative lack of clinical trial data on the efficacy of further
adjuvant systemic therapy in patients diagnosed with LRR. The
MARECA study will therefore gather data on the type of adju-
vant treatments currently used to treat patients diagnosed with
LRR in the UK.

There are potential limitations to the study’s design. The study
is recruiting patients from UK breast units with varying number of
breast cancer patients treated in each participating centres.
Therefore, some units may be better represented than others. It is
also unknown whether the COVID-19 pandemic and the required
alterations in the management of primary breast cancer[23], may
impact on how patients are presenting with LRR, and whether
there is a delay in diagnosis with a higher rate of associated DM.
Lastly, it is also uncertain whether the patient uptake rate to the
study may be higher in those found to have isolated LRR, as
opposed to LRR with associated DM. There may be less inclina-
tion by the clinical team to approach the latter patient group, or
these patients may be less willing to participate due to the non-
curative nature of their disease. We also currently do not know the
differential prognosis or the proportion of LRR patients diagnosed
with different tumour subtypes. It maybe that based on the results
of the 5-year survival analysis, an ethics amendment would be
considered to follow-up particular subgroup (e.g. lobular breast
cancer) of the study cohort for a longer period of time.
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In conclusion, this prospective, multicentre cohort study will
examine the current management and outcomes of patients
diagnosed with breast cancer LRR in the UK. The resulting data
will inform future research and support the development of best
practice guidelines for this patient group.

Study status

The MARECA study opened to patients in January 2022. The
date for completion of study recruitment is 31/12/2023. The
latest approved version of the study protocol is 4.0, dated
25.5.2022, approved on 20/06/2022 by the London - Brighton&
Sussex Research Ethics Committee. As of 11/12/23, the study has
recruited 684 patients and hence exceeded the minimum
recruitment target of 500 patients.

Ethics approval and consent to participate

This study was approved by London - Brighton & Sussex
Research Ethics Committee on 07/09/2021 and by HRA on 08/
09/2021 (21/PR/1128).

Contact for public enquiries

Leedsth-tr.themarecastudy@nhs.net

Consent

Written informed consent was obtained from patients.
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