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European Society for Radiotherapy and Oncology (ESTRO) Advisory Committee in Radiation Oncology Practice (ACROP) consensus recommendations on patient selection and dose/fractionation for external beam radiation therapy in early breast cancer

Summary
High-quality randomised clinical trials testing moderately fractionated breast radiation therapy have clearly demonstrated that local control and survival is at least as effective as with 2 Gy daily fractions with similar or reduced normal tissue toxicity. Less treatment visits are welcomed by patients and their families and reduced fractions produce substantial savings for healthcare systems. 
Implementation of hypofractionation, however, has moved at a glacial pace. We have now reached an inflection point created by new evidence from the FAST-Forward 5-fraction randomised trial and catalysed by the need for the global radiation community to unite during the COVID-19 pandemic and rapidly re-think hypofractionation implementation.
The Consensus results state that moderately hypofractionated radiation therapy can be offered to any patient for breast, chest wall (with or without reconstruction) and nodal volumes. Ultra-fractionation (5-fractions) can also be offered for non-nodal breast/chest wall (without reconstruction) radiation therapy either as standard of care or within a randomised trial/prospective cohort.
This European Society for Radiotherapy and Oncology (ESTRO) Advisory Committee in Radiation Oncology Practice (ACROP) consensus is timely. Not only is it a pragmatic framework for radiation oncologists, but it provides a measured proposal for the path forward to influence policy makers and empower patients to ensure equity of access to evidence-based radiation therapy.
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Introduction
The traditional dose/fractionation paradigms of radiation therapy for early-stage breast cancer, based on 50 Gy in 25 fractions over 5 weeks, are challenged. Over the last two decades, moderate hypofractionation (40-42.56 Gy in 15-16 fractions over 3 weeks) has been demonstrated to be at least as effective with respect to local control and survival with similar, if not decreased, early and late normal tissue effects (NTE) as compared to conventionally fractionated whole breast irradiation (WBI) 1-5. Moreover, recent data shows that ultra-hypofractionated WBI, delivered in 5 daily fractions to a total of 26 Gy, is non-inferior at 5-years in terms of local recurrence and provides lower acute and similar late NTE rates compared with a moderate hypofractionated schedule 3. However, hypofractionation is still not used universally,6,7 despite the abundance of level-1 evidence on thousands of breast cancer patients and long-term follow up supporting its use1,2.
The European Society for Radiotherapy and Oncology (ESTRO) consensus recommendations clarified locoregional target volume delineation following breast conservation and mastectomy 8, in the setting of both postmastectomy radiation therapy after reconstruction 9 and partial breast irradiation (PBI) 10. However, a lack of agreement persists in the radiation oncology community with respect to radiation dose/fractionation/volume selection in early-stage breast cancer.
A consensus is needed to harmonize expert opinions about hypofractionation, not only concerning local control, but also other important clinical endpoints such as side effects, health-related quality of life, and cosmesis to benefit the wide population of breast cancer patients. Consensus statements differ from guidelines, which are developed following a systematic review of the evidence, because they are produced by experts stating areas of agreement and disagreement on a topic via a specified methodology.
This ESTRO-Advisory Committee in Radiation Oncology Practice (ACROP) consensus addresses dose/fractionation for whole and partial breast, chest wall and regional nodal irradiation. The aim is to support equity of access for all patients to receive evidence-based breast external beam radiation therapy and identify remaining evidence gaps requiring international collaboration to design future research.

Methods
Consensus group
A Core Group (CG) of the Consensus panel led by co-chairs (CC, IM, PP) was responsible for writing the protocol, consensus development, and drafting the manuscript. The Expert Panel (EP), including representatives from relevant clinical specialties and patient advocates, was identified by the Consensus CG and endorsed by both ESTRO-ACROP and ESTRO-National Societies Committee. The writing committee of the Consensus included both the CG and the EP (Web-appendix, page 1). Overall, twenty-six panellists were invited to reflect a diverse spectrum of opinions and to minimise potential biases inherent to recommendations; twenty-three panellists accepted the invitation. Recommendations were drafted by the CG in collaboration with the EP. The consensus process, including its three key phases, is reported in Figure 1.

Consensus methods
A modified Delphi strategy was adopted to provide a highly structured transparent process and obtain anonymous feedback 11, following a reproducible methodology 12. The consensus process involved several iterations of independent anonymous voting on draft recommendations and subsequent revisions. This enabled participants to reassess their own judgments over time as recommendations were revised according to feedback received through the process. Quantitative data were collected to facilitate statistical analyses 13. 
Rating of the recommendations was then performed by the writing committee. Agreement with each recommendation was rated using a five-point Likert scale, ranging from strongly disagree (Score 1) to strongly agree (Score 5), as higher score corresponds to a stronger agreement. A consensus was defined a priori as ≥75% participants indicating agreement (scores 4 and 5 combined) or disagreement (scores 1 and 2 combined) with a given recommendation (100% unanimous support; 90-99% strong support; 75-89% support). If consensus was not achieved, this was noted. Participants were invited to vote again, after discussion and adaptation/reformulation in the subsequent round on items that had not reached 75% or more agreement. For all statements, detailed results from the voting rounds were provided in the report. Any item that still did not reach a consensus after third voting round was excluded. 

Recommendation development and adoption
We circulated surveys amongst all individual participants using the online survey tool Google Forms (anonymous). The panellists were reminded to base their responses exclusively on the available scientific evidence regardless of any potential influence related to personal/local/national practice. In round one, initial survey was sent out to the whole group together with a summary of available literature evidence (Web-appendix, page 2 to 4). Two investigators (CB, IM) consolidated and harmonised all the participants’ responses. These were discussed by the CG and used to develop a second set of statements that was circulated to all participants in the second round of the Delphi process. After the second voting round and subsequent discussion of comments received by panellists, a third and final voting round was performed.

Search strategy and selection criteria
References for this Policy Review were identified through searches of PubMed with the search terms “breast cancer”, “hypofractionation”, “partial breast irradiation”, and “fractionation” from 2002 until July, 2021. Articles were also identified through searches of the authors’ own files. Only papers published in English were reviewed. The final reference list was generated on the basis of originality and relevance to the broad scope of this Review.

Results
Key-topics
The CG identified the level-of-evidence for key-topics on patient selection and fractionation for external beam radiation therapy (EBRT) in early breast cancer (Q1/. “For each key-topic, what is the existing level-of-evidence?”; Q2/. “Do you think that a systematic literature’s review is needed?”). The CG concluded that a systematic literature review was only needed for the topic of PBI and fractionation. Since a meta-analysis on the topic is currently underway (data collecting phase) by the Early Breast Cancer Trialists' Collaborative Group (EBCTCG), the CG agreed that it would be inappropriate to duplicate this effort.

First voting round
Whole breast, nodal, and chest wall irradiation
After the first voting round (23 respondents out of 23 panellists; 100%), consensus was reached for offering moderate hypofractionated WBI (40-42.56 Gy in 15-16 fractions over 3 weeks) regardless of age at breast cancer diagnosis (strong consensus 91.3%), pathological tumour stage (strong consensus 91.3%), breast cancer biology (strong consensus 91.3%), surgical margin status (unanimous consensus 100%), tumour bed boost indication (unanimous consensus 100%), breast size (strong consensus 91.3%), invasive or pre-invasive (DCIS) disease (strong consensus 91.3%), oncoplastic breast conserving surgery (strong consensus 91.3%), and use of systemic therapy (strong consensus 95.6%). Consensus was also reached for offering moderate hypofractionation for chest wall irradiation without breast reconstruction (strong consensus 95.6%), with reconstruction regardless of its timing and type of breast reconstruction (consensus 86.9%), and for regional nodal irradiation (consensus 82.6%). For ultra hypofractionated (5 fractions) WBI and chest wall irradiation a consensus was not reached.

Partial breast irradiation
After first voting (23 respondents out of 23 panellists; 100%), consensus was reached on the following features considered applicable to PBI: luminal-like subtype and small tumour sized  ≤3 cm (strong consensus 91.3%), absence of lymph vascular space invasion (consensus 87%), non-lobular invasive carcinoma (consensus 87%), tumour grade 1-2 (strong consensus 91.3%), low to intermediate grade DCIS sized ≤2.5 cm with clear surgical margins ≥3 mm (consensus 78.2%), age at diagnosis > 50 years (consensus 87%), unicentric/unifocal lesion (unanimous consensus 100%). Uncertainties remained on the following: surgical margin status – no ink on tumour (support 65.2%); nodal status – node negative including isolated tumour cells (support 73.9%); no use of primary systemic therapy (support 73.9%). After first voting consensus was reached on the statement regarding the fact that “twice daily external beam PBI dose/fractionations, similar to those used in the RAPID trial, should not be offered” (consensus 86.9%). Conversely, a consensus was not reached on the following schedules: moderate hypofractionation 40 Gy in 15 fractions (69.6%), 30 Gy in 5 fractions (60.4%), 26 Gy in 5 fractions (65.2%).

Second and third voting rounds
After the second voting round (23 respondents out of 23 panellists; 100%), a wider consensus was obtained on ultra-hypofractionation (26 Gy in 5 fractions over one week) for WBI (consensus 86.9%) and chest wall irradiation without breast reconstruction (consensus 78.3%), selection criteria and suitable fractionation for PBI. After discussion of comments received by panellists on ultra-hypofractionation for chest wall irradiation after breast reconstruction (no consensus, 52.2%), a third voting round was required (21 respondents out of 23 panellists; 91.3%) and a consensus was obtained on a revised statement supporting 5 fractions for chest wall irradiation after breast reconstruction within a randomised controlled or prospective registration cohort trial (strong consensus 90.5%). Delphi voting agreement results detailed by round 1 to 3 is shown on Web-appendix (page 5 to 9).
A final poll (more than one option allowed) requesting personal preference between (i) standard-of-care and (ii) randomised controlled trial/prospective registration cohort study was performed on ultra-hypofractionation for WBI and chest wall irradiation without reconstruction (17 respondents out of 23 panellists; 73.9%). Concerning WBI, panellists’ preference was in favour of adopting ultra-hypofractionation as standard-of-care (82.4%) over randomised/prospective registration cohort studies (64.7%). Concerning chest wall irradiation without breast reconstruction both options obtained 76.5% (consensus) of preference. 
Voting agreement and strength of consensus after three Delphi voting rounds are presented in Panel 1 and the final consensus statements are summarized in Panel 2, reflecting panellists’ collective analysis and evaluation of the best available evidence, as well as their expert opinion on a topic.

Discussion
1. Whole breast irradiation
Statement 1a. Moderate hypofractionated whole breast irradiation should be offered regardless of age at breast cancer diagnosis, pathological tumour stage, breast cancer biology, surgical margins status, tumour bed boost, breast size, invasive or pre-invasive (DCIS) disease, oncoplastic breast conserving surgery, and use of systemic therapy.
Two pivotal trials, the Ontario Clinical Oncology Group (OCOG) trial 14 and UK START trial B 15, comparing moderate hypofractionation (40-42.5 Gy in 15-16 fractions over 3 weeks) with 50 Gy in 25 fractions over 5 weeks, showed comparable 5-year rates of local recurrence and NTE, with a statistically significant reduction in NTE for 40 Gy in 15 fractions over 3 weeks. Long-term results of these trials confirmed that moderate hypofractionated WBI is both safe and effective 1,2,16, slowly becoming an international standard-of-care 17. In addition, several systematic reviews and meta-analyses on hypofractionation have been published over the last decade, all demonstrating the effectiveness and safety of moderate hypofractionation as compared to 2 Gy daily fractionated schedules 18-21. The recent Danish Breast Cancer Cooperative Group (DBCG) HYPO trial (median follow up 7.3 years) also supports 40 Gy in 15 fractions over 3 weeks as a standard for WBI 5. Several studies reported significantly less radiation-related acute toxicity (i.e., erythema, desquamation, fatigue) with moderate hypofractionation as compared to conventional schedule 1,2,4,5,16,22,23, reinforcing the radiobiological basis of acute reacting tissue higher sensitivity to total dose rather than dose per fraction 24. None of the above-mentioned trials identified a specific subgroup of patients for whom hypofractionation could be responsible for a worse outcome in terms of neither efficacy nor NTE, including age, use of systemic therapies (i.e., chemotherapy, endocrine therapy, anti-Human Epidermal growth factor Receptor 2 [HER2] therapy) 5,25, as well as tumour grade and molecular subtype 26,27. DCIS of the breast was scarcely represented in main trials, although available evidence showed no difference in terms of local recurrence rate at 5 years 5,28.

Statement 1b. Ultra-hypofractionated (26 Gy in 5 fractions) whole breast irradiation can be offered as (i) standard-of-care or (ii) within a randomised controlled trial or prospective registration cohort.
The FAST-Forward randomised trial (n=4096) showed that ultra-hypofractionation (26 Gy in 5 daily fractions) leads to non-inferior local control rates and similar adverse event profile as compared to 40 Gy in 15 fractions over 3 weeks 3. The trial evaluated 27 Gy in 5 fractions of 5.4 Gy or 26 Gy in 5 fractions of 5.2 Gy both given daily over 1 week in women with early invasive breast cancer after breast conserving surgery or mastectomy 3. At a median follow up of 6 years, both 5-fraction regimens were shown to be non-inferior in terms of local recurrence as compared to 40 Gy in 15 fractions: HR versus 40 Gy in 15 fractions of 0.86 (95% CI 0.51 to 1.44) for 27 Gy and 0.67 (95% CI 0.38 to 1.16) for 26 Gy in five fractions. Late NTE as assessed by clinicians, patients and photographs, were similar for 26 Gy (HR 1.12, 95% CI 0.94 to 1.34; p=0.20) but worse for 27 Gy compared to 40 Gy at 5 years (HR 1.55, 95% CI 1.32 to 1.83; p<0.0001). Breast induration outside the tumour bed was the only statistically significant (at p<0.0001) worse NTE result for 26Gy in 5-fractions. However, the clinical significance for this endpoint is debatable with the observed 5-year rates of moderate/marked events being only 1.9% in 26 Gy and 0.1% in 40 Gy.
The smaller FAST trial randomised 915 women aged more than 50 years with early breast cancer (pT1-2 N0), after breast conserving surgery to 50 Gy in 25 fractions over 5 weeks or two hypofractionated schedules of 30/28.5 Gy in 5 fractions of 6/5.7 Gy once weekly delivered over 5 weeks 4. NTE endpoints were used as outcome measures. At a 9.9-year median follow-up, all physician assessments showed no statistical difference between 28.5 Gy and 50 Gy. Five- and 10-year cross-sectional results were not different, although cumulative incidence rates of any marked/moderate NTE and breast induration were higher for 28.5 as compared to 50 Gy. Local recurrence rates were overall low and similar between arms. The main hypofractionation studies are summarized in Panel 3.

2. Chest wall irradiation
Statement 2a. Moderate hypofractionation can be offered for chest wall irradiation without breast reconstruction.
Statement 2b. Moderate hypofractionation can be offered for chest wall irradiation regardless of time and type of breast reconstruction.
[bookmark: _Hlk76209396]Moderate hypofractionation for chest wall irradiation is under-represented within randomised trials. Mastectomy was not included in the Ontario trial and represented less than 10% of patients in the START B trial. Though it has been established as standard of care in some countries for many years, the overall uptake of moderate hypofractionation for chest wall irradiation remains around 50% in Europe 29. There is no biological reason to assume that the efficacy and toxicity profile observed after breast conserving surgery does not apply to postmastectomy irradiation 28. Wang and colleagues recently reported the results of a single-centre trial of postmastectomy RT on 810 women with primary T3-4 tumours or at least 4 positive axillary nodes randomized to 43.5 Gy in 15 fractions or 50 Gy in 25 fractions both to the chest wall and level 3-4 axillary nodal regions 31. At around 5 years of median follow-up, the risk of locoregional recurrence was similar between treatment arms and no significant increase in late NTE was observed. The only significant difference described was the reduced severity of acute skin toxicity in patients treated with hypofractionation, which is reassuringly consistent with recent observations 32-34. Further evidence is awaited from other groups, which are conducting clinical trials to investigate this clinical setting, including in France (NCT03127995), the USA (NCT02700386, NCT02958774), Denmark (NCT02384733), and Egypt (NCT02690636).
There are no large randomised trials testing moderate hypofractionation post mastectomy radiation therapy in the setting of breast reconstruction. Small, non-randomised series suggest that late NTE and capsular contracture rates are similar to those obtained with 2 Gy daily fractionation 35. The lower equivalent dose in 2 Gy fractions with 40 Gy in 15 fractions compared with 50 Gy in 25 fractions, would in fact favour moderately hypofractionated radiation therapy 35. This dose/fractionation has been a standard of care for all types of breast reconstruction for some years in many countries (e.g. UK NICE guidance 2018: https://www.nice.org.uk/guidance/ng101/chapter/Recommendations#radiotherapy).

Statement 2c. Ultra-hypofractionation (26 Gy in 5 fractions) for chest wall irradiation without breast reconstruction can be offered as (i) standard-of-care or (ii) within a randomised controlled trial or prospective registration cohort.
Relative mastectomy proportions within FAST-Forward were as follows: 6.7% (n=91), 6.5% (n=89), and 6.1% (n=84) in the 40 Gy, 27 Gy, and 26 Gy groups, respectively. One local recurrence was observed in the 40 Gy and none in the 173 patients in the 5-fraction arms. The 2021 (UK) Royal College of Radiologists’ Consensus Statements Programme reached a consensus on offering 26 Gy in 5 fractions over one week for chest wall irradiation 34.

Statement 2d. Ultra-hypofractionation (26 Gy in 5 fractions) for chest wall irradiation after breast reconstruction can be offered within a randomised controlled trial or prospective registration cohort.
Immediate reconstruction rates within FAST-Forward trial were <1% across all groups with only 10 patients receiving immediate implant-based reconstruction 3. Although it was noted that there was no biological reason why patients with an immediate reconstruction should have higher risk of NTE toxicity, 26 Gy in 5-fraction schedule for chest wall irradiation following breast reconstruction requires further clinical evidence.

3. Nodal irradiation
Statement 3a. Moderate hypofractionation should be offered for nodal irradiation.
A minority of patients (<15%) enrolled in START trials using moderate hypofractionation received nodal irradiation 25. There have been no safety concerns either in terms of cancer control or NTE and 40 Gy in 15 fractions over 3 weeks has been the UK standard of care for nodal RT for over a decade and in most of the Netherlands’ centres 42.56 Gy in 16 fractions was used until they recently adapted to 40 Gy in 15 fractions. All patients treated in the Beijing trial (43.5 Gy in 15 versus 50 Gy in 25 fractions) received nodal irradiation, reporting equivalent late NTE rates 31. The UK IMPORT High trial will report on 5-year results in 2021 and will also include a proportion of patients receiving moderately hypofractionated nodal RT 37. The DBCG RT Skagen trial 1 (NCT02384733) completed accrual July 2021 with 2963 high-risk patients randomized between 50 Gy in 25 fractions versus 40 Gy in 15 fractions for loco-regional RT based on the ESTRO consensus for target volume definition, and first results are expected during 2022 38.

Statement 3b. Ultra-hypofractionation (26 Gy in 5 fractions) should not be offered for nodal irradiation until ongoing trials results are reported.
Nodal irradiation was not included in the FAST-Forward main trial cohort 3, and the FAST-Forward nodal sub-study is not reported as follow up is not mature (expected 2022). Therefore, 5-fraction nodal radiation therapy cannot yet be considered a current standard of care.

4. External beam partial breast irradiation: selection of patients
Statement 4. Low risk-features suitable for partial breast irradiation are: luminal-like subtypes small tumour (≤3 cm), absence of lymph vascular space invasion, non-lobular invasive carcinoma, tumour grade 1-2, low to intermediate grade DCIS (sized ≤2.5 cm with clear surgical margins ≥3 mm), age at diagnosis 50 years or more, unicentric/unifocal lesion, clear surgical margins (>2 mm), node negative (including isolated tumour cells), and no use of primary systemic therapy/neoadjuvant chemotherapy.
Few systematic reviews and meta-analyses were conducted to compare the effectiveness of distinct PBI approaches with WBI for the treatment of patients with breast cancer 39-42, showing that the balance between benefit and risk of PBI appears optimal for low-risk women 43,44. Several phase 3 trials on external beam PBI versus WBI showed non inferior local control and comparable rates of distant metastases, breast cancer specific and overall survival  in selected patients at low risk of recurrence 45-47. Reports on late NTE show differing results or are unreported. The crucial role of patient selection for PBI was highlighted by the ELIOT trial, starting before the definition of the ASTRO and GEC-ESTRO guidelines, where there was a significant increase in the rate of local relapse in the PBI arm, due to enrolment of  patients with high-risk tumours (>25% patients had lymph node positive disease and >20% had G3 tumours) 48-51, while subgroup analyses according to the GEC-ESTRO and the ASTRO criteria showed no differences for PBI compared to WBI in the low-risk groups 52,53. Therefore, PBI should be considered for those patients with low-risk disease when treating outside the setting of a clinical trial 54. Overall, the PBI guidelines are similar albeit with some differences 55-57. Main PBI studies are summarized in Panel 4.

5. External beam partial breast irradiation: dose and fractionation
Statement 5a. Moderate hypofractionation (40 Gy in 15 fractions) and ultra-hypofractionation (26 to 30 Gy in 5 fractions) represent acceptable schedules for external beam partial breast irradiation.
PBI may be delivered using a variety of techniques including intraoperative radiation therapy 48, brachytherapy 58,59, and EBRT 45-47,60. For intraoperative radiation therapy 61 and brachytherapy 10 PBI techniques, the respective ESTRO-ACROP guidelines should be followed. Therefore, this consensus about fractionation schedules focused on exclusively trials using EBRT techniques. Trials reporting on PBI delivered using EBRT include APBI-IMRT Florence 45, UK IMPORT LOW 47, RAPID 46, and NSABP B-39/RTOG 0413 60. The APBI-IMRT Florence randomised trial on 520 patients used 30 Gy in 5 fractions over 2 weeks for PBI versus WBI 50 Gy in 25 fractions plus a tumour bed boost of 10 Gy in 5 fractions 45. At 10-years, local recurrence rates were 3.7% and 2.5% (HR 1.56, 95% CI 0.55 to 4.37; p=0.40) in the PBI and WBI groups respectively, with reduced toxicity (both acute and late) and improved cosmesis in the PBI group. The UK IMPORT LOW randomised trial on 2018 women used moderate hypofractionation 40 Gy in 15 fractions over 3 weeks for PBI using simple ‘field in field’ IMRT 47. At a median follow-up of 6 years, local relapse rates were 1.1% (95% CI 0.5 to 2.3) and 0.5% (95% CI 0.2 to 1.4) in the WBI and PBI groups, respectively. Of note, the risk of contralateral breast cancer was 2% at 5 years. Late toxicity was either similar or significantly less (beast appearance and breast hardness) in the PBI group as compared to the WBI group 62. The FAST-Forward trial (26 Gy in 5 fractions WBI) 3 was designed in parallel with the UK IMPORT LOW (40 Gy in 15 fractions PBI) 47, with the same dose/fractionation for the control group (40 Gy in 15 fractions WBI). The FAST-Forward trial showed non-inferiority with 40 Gy in 15 fractions for efficacy and similar toxicity, whilst the UK IMPORT LOW showed non-inferiority with 40 Gy in 15 fractions for efficacy and reduced toxicity. 
The RAPID randomised trial used 38.5 Gy in 10 fractions twice daily over one week 46. The trial met the pre-specified non-inferiority assumption for the primary endpoint (to exclude HR >2.02 calculated from 5-year estimated recurrence rates). Conversely, the NSABP B-39/RTOG 0413 trial randomly assigned 4216 women to receive either PBI using EBRT or brachytherapy technique (38.5 Gy with EBRT or 34 Gy for brachytherapy in 10 twice-daily fractions over one week) or WBI with or without a tumour bed boost 60. At 10 years, the local recurrence rate was 4.6% for PBI and 3.9% for WBI (HR 1.22, 90% CI 0.94 to 1.58), which are both low, but did not meet their prespecified conditions for equivalence (to exclude HR ≤0.677 or ≥1.50 irrespective of time point). Clinically, the HR and associated CI are similar between the two trials and any difference in interpretation is strictly related to statistical design 63. 
Given this pre-planned strategy and the non-feasibility for a further 5- against 10- or 15-fraction PBI trial due to vast numbers needed given the extremely low event rate in this very low risk population, the UK Royal College of Radiologists breast consensus update in 2020 supported offering 26 Gy in 5 fractions for PBI as standard 36. In addition, equipoise is lacking to support a 26 Gy in 5 fraction PBI trial given the efficacy and very low rates of NTE with WBI within the FAST-Forward trial. Furthermore, the Florence trial already supports the use of 5-fraction PBI to a slightly higher dose with low rates of NTE 45.

Statement 5b. Twice-daily external beam partial breast irradiation dose/fractionations similar to those used in the RAPID trial should not be offered.
In the RAPID trial 46, cosmetic outcome was significantly worse in patients receiving PBI and the authors do not recommend this twice-daily fractionation. This could be related to the high volume of breast receiving 50% of the prescribed dose and to the twice-daily fractionation where the equivalent dose in 2 Gy per fraction is around 53 Gy; however, it may in fact be as high as 65 Gy if incomplete repair between fractions is considered 30. The NSABP B-39/RTOG 0413 study reported similar toxicity between the treatment groups although published detail was very limited and a further publication focusing on late NTE is expected 60. Therefore, caution is advised with twice-daily PBI until the full published reports of the NSABP B-39/RTOG 0413 study NTE results and/or the IRMA randomised trial (NCT01803958) are available.

Conclusions and future directions
Moderate hypofractionation for whole breast, chest wall, and nodal irradiation with or without breast reconstruction has been proven to be non-inferior, at least equally safe, and more cost-effective as compared to conventional fractionation 64. The 26 Gy in 5-fraction schedule can be used as an alternative for breast and chest wall irradiation. Subgroup analyses comparing clinician-assessed moderate or marked adverse effect for 26 Gy versus 40 Gy show no evidence of differential effects according to age, breast size, surgical deficit, tumour bed boost, or adjuvant chemotherapy 65. Further publications from prospective cohort studies and randomised trials that add to the experience of using 5-fraction will be important, especially for under-represented patient groups such as breast reconstruction. As with all UK breast radiation therapy studies, the FAST Forward trial will continue follow up for 10 years after completion of treatment, as this represents excellent practice whereby optimal information is gained from every patient within a clinical trial. It is clear that the currently extremely low rates of NTE will increase over time as seen in all breast radiation therapy trials, but these will increase at the same pace in all groups of the study. This has been demonstrated elegantly by the long-term results of the moderately hypofractionated START B trial 25 and more recently, the ultra-fractionated FAST trial 4, whereby the HR for late NTE in all study groups remain remarkedly similar at both 5 and 10 years. 
Well-defined selection criteria for patient’s eligibility to receive PBI exist and should be routinely followed. Indeed, an appropriate selection of patients allows for equivalent disease control and comparable, if not improved, safety profile as compared to WBI. Once-daily schedules, as per main phase 3 randomized trials, should be favoured as compared to twice-daily schedules.
All these high-level findings in early breast cancer call for an important, even urgent in regions with insufficient radiation oncology coverage, adaptation of routine practice now as a duty of an international community. This consensus aims to translate new evidence more quickly than in the past into routine daily practice. This is likely to lead to clear benefits for both individuals and their families (socioeconomic and also related to a decreased acute toxicity, an earlier recovery, and a subsequent fast back to “normal”). The favourable impact of shorter/less toxic schedule implementation will also add benefits for radiation therapy centres and national health services, allowing for re-distribution of limited resource, shortening of waiting times, and overall improvement of departments’ capacity. 
However, we are aware of the existing barriers to implementation of new practice: lack of experience in hypofractionation, minimal resources for quality assurance in radiation therapy and inadequate support to change. Another important barrier is reimbursement policies: reimbursement per fraction, and not for the whole course of radiation, is common in many countries and creates a disincentive to change due to loss of income to institutions or individuals 66. This issue is even more crucial in low and middle-income countries, as the lack of radiation therapy infrastructure means that thousands of patients have no access to any irradiation and those that could have access cannot afford to travel daily/stay away from home for extended periods 35,67. This is also important in wealthy countries, where patients from lower socioeconomic backgrounds and non-Caucasian are less likely to receive hypofractionation 68. Therefore, we need to promote the re-examination of current reimbursement systems to facilitate equity of access for all patients 64,66.
As with any treatment, the benefits, risks and uncertainties should be discussed and a shared-decision reached with the patient, accounting for his/her expectations, warranting equity of access to evidenced-based breast irradiation. This patient-centred approach is facilitated when a framework of national consensus statements exists (e.g., The Royal College of Radiologists’ Consensus Statements Programme) 36. Indeed, consensus embeds patient and public involvement and engagement, providing a driver for further patient pressure for change.
Overall, this ESTRO-ACROP consensus aims to present a significant contribution to breaking down the above-mentioned existing barriers, giving a practical tool to inspire local/national breast radiation therapy protocols and to facilitate new collaborative and meaningful research in areas requiring further evidence (e.g., 26 Gy in 5-fraction schedule for chest wall irradiation following breast reconstruction). We aim to promote education, highlighting existing evidence and documented benefit for patients, providing sense of community, support and collective impetus for change, while opening dialogue for candid discussion about reimbursement at a national/international policy level.
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