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START B Haviland et al, 2013; DBCG HYPO – Offersen B et al, 2020

Cumulative risk of locoregional relapse

Disease free survival START B Overall Survival DBCG HYPO

Moderate hypofractionation
Efficacy



Meta-analysis any moderate/marked physician-assessed NTE in 
breast comparing HF regimens vs 50 Gy/25

Moderate hypofractionation
Safety

Cumulative incidence of Grade 2-3 induration

Moderate/marked late NTE from START A and B

START B Haviland et al, 2013; DBCG HYPO – Offersen B et al, 2020



FAST-Forward trial (n=4096) showed that ultra-hypofractionation (26Gy in 5 fractions) leads to non-inferior
local control rates and similar adverse event profile as compared to 40Gy in 15 fractions over 3 weeks

Median follow up 6 years
à 5-fraction regimen non-inferior in terms of LR as compared to 40 Gy in 15 fractions (HR 0.67, 95%CI 0.38 to 1.16)

à 5-year estimate 1.4% (26 Gy) vs 2.1% (40 Gy)

à Late NTE as assessed by clinicians, patients, and photos similar for 26 Gy (HR 1.12, 95%CI 0.94 to 1.34; p=0.20)

Brunt AM, et al. Lancet 2020

Hypofractionation for early breast cancer
Ultra Hypofractionation (5-fraction)



No. 
events

5yr estimate 
(95% CI)

Difference vs. 
40 Gy (95% CI)

40 Gy 31 2.1% 
(1.4, 3.1) -

27 Gy 27 1.7% 
(1.2, 2.6)

-0.3% 
(-1.0, 0.9)

26 Gy 21 1.4% 
(0.9, 2.2)

-0.7% 
(-1.3, 0.3)
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1368 1347 1325 1302 1257 1070 52426Gy
1367 1352 1328 1303 1255 1066 50827Gy
1361 1347 1307 1281 1230 1046 48640Gy

Number at risk

0 1 2 3 4 5 6
Years from randomisation

40 Gy/15Fr
27 Gy/5Fr  HR vs 40 Gy 0.86 (0.51, 1.44)
26 Gy/5Fr  HR vs 40 Gy 0.67 (0.38, 1.16)

Hypofractionation for early breast cancer
Ultra Hypofractionation (5-fraction)

Brunt AM, et al. Lancet 2020



Clinician assessments Patient assessments 

Breast distortion 

 

Change in breast appearance 

 

 

At 5 years à any clinician-assessed moderate/marked AE: 10% in 40Gy vs 15% in 27Gy vs 12% in 26Gy

Courtesy of Charlotte Coles

Ultra Hypofractionation (5-fraction)
Clinician & patient assessments of adverse effects up to 5 years



820 high-risk BC patients (2008-2016)

Hypofractionated PMRT (43.5Gy in 15 fractions) is as efficacious and safe as 50Gy in 25 fractions

Wang SL, et al. Lancet Oncol 2019

Postmastectomy setting
Efficacy of hypofractionation

Results
Median follow-up of 58.5 months

8.3% of 5-year cumulative incidence of LRR in 
the hypo-RT group vs 8.1% in the CF-group 
(p<0.0001)



No significant differences in acute and late toxicities

Grade 3 acute skin toxicity in 3% in the hypo-RT group vs 
8% in the CF-group (p<0.0001)

Wang SL, et al. Lancet Oncol, 2019

Hypofractionated PMRT was non-inferior to CF-RT with 
similar toxicities in high-risk breast cancer

Postmastectomy setting
Safety of hypofractionation



START A&B nodal patients only (n=864), Haviland 2018

RNI setting
Safety of hypofractionation



Whole breast irradiation
Moderate hypofractionated WBI should be offered regardless of:

Ultra-hypofractionated WBI can be offered as:
- Standard of care
- Within a randomised controlled trial or prospective registration cohort

Nodal irradiation
- Moderate hypofractionation should be offered for RNI
- Ultra-hypofractionation should not be offered for RNI until ongoing trials results are reported

ESTRO-ACROP 2022 consensus statements

Meattini I, et al. Lancet Oncol 2022

- 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
- use of systemic therapy



Moderate hypofractionation can be offered:
- for chest wall irradiation without breast reconstruction
- for chest wall irradiation regardless of time and type of breast reconstruction

Ultra-hypofractionation for chest wall irradiation without breast reconstruction can be offered as:
- Standard-of-care
- Within a randomised controlled trial or prospective registration cohort

Ultra-hypofractionation for chest wall irradiation after breast reconstruction can be offered within:
- A randomised controlled trial
- Prospective registration cohort

ESTRO-ACROP 2022 consensus statements

Meattini I, et al. Lancet Oncol 2022



• UK: 5F for WB/PB/CW; consider recon; 15F for nodal  
• St Gallen: 15-16F for all WB/CW/LN RT, 5F not endorsed
• ESTRO: 15-16F for all WB/CW/LN RT, 5F as SOC for WB/CW; further RCTs
• NCCN: 15-16F for WBI or 25-28F, consider 5F in special cases; CW/LN RT - 

25-28F

Courtesy of Charlotte E. Coles
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PBI EBRT 40/15 vs WBI @5 years

IBTR    0.5%   vs    1.1% p=0.42

DM     1.6%   vs    1.4% p=0.83

OS  96.3%   vs  95.0% p=0.69

Coles CE, et al. Lancet 2017; Kirby A, et al. ASTRO 2023

Partial breast irradiation
External beam radiation therapy – IMPORT LOW trial



Livi L, et al. EJC 2015; Meattini I, et al. JCO 2020

Partial breast irradiation
Trial design – APBI IMRT Florence (NCT 02104895)



Median follow-up 10.7 years

10-year IBTR 2.5% (WBI) vs 3.7% (APBI) (HR 1.56; P = 0.40)

10-year BCSS 96.7% (WBI) vs 97.8% (APBI) (HR 0.65; P = 0.45)

Partial breast irradiation
Long term follow-up – APBI IMRT Florence (NCT 02104895)

Meattini I, et al. JCO 2020



APBI significantly favoured:

- acute and late adverse events
- both physician- and patient-rated cosmesis

Partial breast irradiation
Long term follow-up – APBI IMRT Florence (NCT 02104895)

Meattini I, et al. JCO 2020



Low risk-features suitable for partial breast irradiation:

- 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)
- no use of primary systemic therapy/neoadjuvant chemotherapy

Meattini I, et al. Lancet Oncol 2022

ESTRO-ACROP 2022 consensus statements
Partial breast irradiation



ESTRO-ACROP 2022 consensus statements
Partial breast irradiation

Partial breast irradiation–dose and fractionation:

- Moderate hypofractionation (40Gy in 15 fractions) and ultra hypofractionation (26–30Gy in 5 fractions) represent acceptable 
schedules for external beam partial breast irradiation

- Twice a day external beam partial breast irradiation dose and fractionations similar to those used in the RAPID trial should not 
be offered

Meattini I, et al. Lancet Oncol 2022
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Prospective single-arm cohort study at 26 centres in Canada:
- Recruitment of 500 patients from 2013-2017

Inclusion criteria
- Age ≥ 55 years
- Invasive breast carcinoma (NST, tubular, or mucinous)
- pT1a-c pN0 with a minimum of ASR 1 mm
- ER ≥ 1% PR ≥ 20% HER2 negative Ki67 ≤ 13.25%
- Planned ET for 5 years
- Omission of adjuvant RT

Statistical hypothesis
- LR rate in the operated breast after 5 years <5%

Whole breast irradiation (WBI) omission
LUMINA trial

Whelan TJ, et al. NEJM 2023



- LR rate after 5 years was 2.3% (95%CI 1.2-4.1)

- Only marginally lower than the rate of contralateral 
second carcinomas (2.5% after 5 years)

- DFS and OS at 5 years were 89.9% and 97.2%, 
respectively

Authors’ conclusion: The prospective and controlled 
nature of this study supports our conclusion that such 
patients are candidates for omission of radiotherapy

Whelan TJ, et al. NEJM 2023

Whole breast irradiation (WBI) omission
LUMINA trial

Whelan TJ, et al. NEJM 2023



Key Details

- The inclusion criteria for the study were quite broad. The minimum age of 55 years was significantly lower than in most other 
studies of this kind; 40% <65 years old à particularly relevant due to life expectancy considerations

- The Ki67 value was determined centrally, and this was done for a good reason, as inter-rater reliability can be problematic. 
Indeed, 224 patients (30% of registered patients) were excluded in the screening after central testing due to their high Ki67 
levels

- The Ki67 cut-off of 13.25% is arbitrary – a large grey area between 5-30% was defined, where the use of gene expression 
analyses is recommended for luminal tumours

- Compliance with ET was significantly higher (82.7%) than expected outside of clinical studies

- The 5-year results of the LR rate overlap with the CI of comparable studies (i.e., PRIME II)

Courtesy of David Krug

Whole breast irradiation (WBI) omission
Debunking



PRIME II study 10-year LR rates:

- All         9.5% (no RT) vs 0.9% (RT)
- ER-low     19.1% (no RT) vs 0.0% (RT)

ER high was defined here as:
- ER ≥50% (!)
- Allred Score 7-8, or
- ER ≥20 fmol/mg (an obsolete method)

Whole breast irradiation (WBI) omission
The wrong answer at the right question!

Kunkler IH, et al. NEJM 2023
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Miglietta F, et al. Cancer Treat Rev 2023

Oligometastases
Definitions and Concepts



Oligometastases
Characterization and Classification

Guckenberger M, et al. Lancet Oncol 2020



Review of the literature covering all aspects of oligometastatic 
breast cancer

35 experts from the EORTC Imaging and Breast Cancer 
Groups

Consensus recommendations:

- Oligometastatic breast cancer definition
- Optimal diagnostic pathways
- Clinical trials required to evaluate the effect of diagnostic 

imaging strategies and metastasis-directed therapies
- Strategies for the randomisation of imaging methods and 

therapeutic approaches in different subsets of patients

Oligometastases
Use and evaluation of imaging methods in clinical trials

Pasquier D, et al. Lancet Oncol 2023



Functional Assessment of Cancer Therapy: General 

Kaplan-Meier plots for (A) OS and (B) PFS

palliative standard of care treatments alone
(control group)

vs
standard of care plus SBRT to all metastatic lesions 

(SBRT group)

Palma DA, et al. JCO 2020

5-year OS rate 17.7% (control) vs 42.3% (SABR)

5-year PFS rate not reached 3.2% (control) vs 17.3% (SABR)

No new grade 2-5 adverse events and no differences in HRQoL 
between arms

Oligometastases – Recent prospective studies
SABR-COMET 51-month follow-up Update



Oligometastases
Future directions

Miglietta F, et al. Cancer Treat Rev 2023
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Sharma RA, et al. Reviews Clinical Oncology 2016

Treatment effectiveness
Treatment safety

Integration of radiation therapy with targeted treatments for breast cancer



RT is commonly considered given concurrent with systemic therapy when administered in a range < than 5 half-lives of the drug

Tallet AV, et al. Ann Oncol 2017

Drug Median Half-life 5 half-lives
Olaparib 15 hours 75 hours (≈ 3 days)
Lapatinib 24 hours 120 hours (≈ 5 days)
Abemaciclib 24.8 hours 124 hours (≈ 5 days)
Palbociclib 28.8 hours 144 hours (≈ 6 days)
Everolimus 30 hours 150 hours (≈ 6 days)
Ribociclib 29.7 – 54.7 hours 148.5 – 273.5 hours (≈ 6 - 11 days)
Talazoparib 90 hours 450 hours (≈ 19 days)
Trastuzumab-emtansine 96 hours 480 hours (≈ 20 days)
Trastuzumab-deruxtecan 168 hours 840 hours (≈ 35 days)
Trastuzumab 456 hours 2280 hours (≈ 95 days)
Bevacizumab 480 hours 2400 hours (≈ 100 days)
Nivolumab 578 hours 2890 hours (≈ 121 days)
Atezolizumab 648 hours 3240 hours (≈ 135 days)

Radiation and New Drugs
When is it concomitant?



Meattini I, et al. Cancer Treat Rev 2022

Preclinical and clinical findings



First author, year

Hans, 2018

Meattini, 2018

Chowdary, 2019

Figura, 2019

Ippolito, 2019

Beddok, 2020

Guerini, 2020

Ratosa, 2020

Howlett, 2021

Visani, 2022

Al-Rashdan, 2022

Pooled proportion (95%CI), I-squared=90.7%

Proportion (95% CI)

1.00 (0.48-1.00)

0.40 (0.05-0.85)

0.00 (0.00-0.21)

0.00 (0.00-0.22)

0.31 (0.11-0.59)

0.13 (0.04-0.31)

0.06 (0.00-0.27)

0.02 (0.00-0.12)

0.14 (0.05-0.29)

0.68 (0.55-0.80)

0.16 (0.10-0.23)

0.22 (0.08-0.39)

Weight (%)

6.8%

6.8%

9.0%

8.9%

9.0%

9.7%

9.2%

10.1%

10.0%

10.2%

10.5%

100%
0 0.2 0.4 0.6 0.8 1

First author, year

Hans, 2018

Meattini, 2018

Chowdary, 2019

Ippolito, 2019

Beddok, 2020

Howlett, 2021

Visani, 2022

Al-Rashdan, 2022

Pooled proportion (95%CI), I-squared=91.7%

Proportion (95% CI)

1.00 (0.48-1.00)

0.20 (0.01-0.72)

0.00 (0.00-0.21)

0.31 (0.11-0.59)

0.07 (0.01-0.22)

0.10 (0.03-0.23)

0.60 (0.46-0.72)

0.13 (0.08-0.20)

0.14 (0.03-0.30)

Weight (%)

6.9%

6.9%

9.0%

9.0%

9.7%

9.9%

10.1%

10.4%

100%

0 0.2 0.4 0.6 0.8 1

First author, year

Hans, 2018

Meattini, 2018

Chowdary, 2019

Figura, 2019

Ippolito, 2019

Beddok, 2020

Guerini, 2020

Ratosa, 2020

Howlett, 2021

Visani, 2022

Al-Rashdan, 2022

Pooled proportion (95%CI), I-squared=0.0%

Proportion (95% CI)

0.00 (0.00-0.52)

0.20 (0.00-0.72)

0.00 (0.00-0.21)

0.00 (0.00-0.22)

0.00 (0.00-0.21)

0.07 (0.01-0.22)

0.06 (0.00-0.27)

0.02 (0.00-0.12)

0.05 (0.01-0.16)

0.09 (0.03-0.19)

0.03 (0.01-0.08)

0.03 (0.01-0.05)

Weight (%)

1.4%

1.4%

4.3%

4.0%

4.3%

7.9%

4.8%

12.0%

11.0%

14.8%

34.2%

100%
0 0.2 0.4 0.6 0.8 1

Becherini C, et al. Cancer Treat Rev 2023

Any toxicity G3+

Haematological toxicity G3+ Non-haematological toxicity G3+

CDK4/6 inhibitors and RT
Systematic Review and Meta-analyses



T-DM1 and RT
Systematic Review and Meta-analyses

First author, year

Carlson, 2014

Géraud, 2017

Stumpf, 2019

Mills, 2021

Id Said, 2022

Pooled proportion (95%CI), I−squared=72.9%

Proportion (95% CI)

0.14 (0.00−0.58)

0.00 (0.00−0.26)

0.39 (0.20−0.61)

0.06 (0.00−0.30)

0.36 (0.19−0.56)

0.17 (0.03−0.37)

Weight (%)

15.4%

18.8%

22.3%

20.5%

23.1%

100%

0 0.2 0.4 0.6 0.8 1

First author, year

Krop, 2015

von Minckwitz, 2018

Bellon, 2022

Pooled proportion (95%CI), I−squared=0.0%

Proportion (95% CI)

0.00 (0.00−0.03)

0.00 (0.00−0.01)

0.00 (0.00−0.02)

0.00 (0.00−0.01)

Weight (%)

11.9%

63.7%

24.4%

100%

0 0.05 0.1 0.15

First author, year

von Minckwitz, 2018

Zolcsak, 2020

Bellon, 2022

Pooled proportion (95%CI), I−squared=0.0%

Proportion (95% CI)

0.02 (0.01−0.03)

0.00 (0.00−0.22)

0.01 (0.00−0.03)

0.01 (0.00−0.01)

Weight (%)

71.1%

1.6%

27.3%

100%

0 0.05 0.1 0.15 0.2 0.25

Salvestrini V, et al. Radioter Oncol 2023

Intracranial Radionecrosis G3+

Pneumonitis G3+Skin reaction G3+

0.17 (0.03-0.37)

0.01 (0.00-0.01) 0.00 (0.00-0.01)



Recommendations on integration of radiation therapy with targeted 
treatments for breast cancer consensus
Florence, Italy – June 16-17
#FlorenceBreast23

Meattini I, et al. Lancet Oncol 2023 (accepted)
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