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Findings
Newer Trials (1989–2008, 12,167 patients): 

– Reduced recurrence (RR 0.88; p=0.0008)

– Reduced breast cancer mortality (RR 0.87; p=0.0010)

– No significant effect on non-breast-cancer mortality

– Reduced all-cause mortality (RR 0.90; p=0.0022)

15-year breast cancer mortality reductions: 
– 1.6%: No positive axillary nodes

– 2.7%: 1–3 positive axillary nodes

– 4.5%: 4+ positive axillary nodes

Older Trials (1961–1978, 2,157 patients): 
– No reduction in breast cancer mortality (RR 1.04; p=0.55)

– Increased non-breast-cancer mortality (RR 1.42; p=0.00023), primarily after 20 years

– Increased all-cause mortality (RR 1.17; p=0.0067) EBCTCG. Lancet. 2023



Interpretation

– Post-1980s trials show significant reductions in breast cancer and all-cause 
mortality, reflecting advancements in radiotherapy techniques

– Pre-1980s trials highlight increased non-breast-cancer mortality, likely due to 
outdated RT methods

EBCTCG. Lancet. 2023



• 4541 patients were included in the period

January 2007–May 2014

• Median age was 59 years

• Among patients receiving chemotherapy,

99.8% were given cyclophosphamide,

90.4% epirubicin, 96.2% taxanes

• The median follow-up was 13.7 years

• Primary endpoint was OS

Nielsen A et al. The Lancet Regional Health – Europe 2025
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For pN1 patients in SUPREMO trial Overall Survival HR was 0.82 (0.63-1.05) in favor of CWI. 



Slamon D. et al. NEJM. 2024
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• Between January 2015 and December

2021, a total of 2766 were randomized with

one or two sentinel-node macrometastases.

• Adjuvant treatment and radiation therapy

were used in accordance with national

guidelines.

• The primary endpoint was OS

• The median follow-up was 46.8 months

• Postoperative radiation therapy targeting

regional lymphnodes was done in 89.9% in

the sentinel-node biopsy–only group.

• One third of the patients had extracapsular

extension in the sentinel-node biopsy

sample.

De Boniface J et al. NEJM 2024



Findings

Population Analysis:

- SNB-only group: 1,335 patients

- Dissection group: 1,205 patients

Recurrence-Free Survival (5 years):

- SNB-only group: 89.7% (95% CI: 87.5–91.9)

- Dissection group: 88.7% (95% CI: 86.3–91.1)

- Hazard ratio: 0.89 (95% CI: 0.66–1.19), below the 
noninferiority margin (P<0.001)

Radiation Therapy Use:

- SNB-only group: 89.9% received nodal radiation

- Dissection group: 88.4% received nodal radiation

Omitting Axillary Dissection in Breast Cancer –
SENOMAC Trial Results

De Boniface J et al. NEJM 2024



Conclusions

- Omission of cALND is noninferior to dissection in 
recurrence-free survival for patients with 
sentinel-node macrometastases, most of whom 
received nodal radiation therapy

- Results suggest that SNB alone, combined with 
appropriate adjuvant therapy, may be a safe 
standard of care for select patients

De Boniface J et al. NEJM 2024





Background

– Axillary surgery has long been a standard part of breast-conserving therapy (BCT)

– The necessity of axillary staging in patients with clinically node-negative, invasive breast 
cancer has been debated

– The INSEMA trial investigated whether axillary surgery could be omitted without 
compromising invasive disease-free survival (iDFS)

Methods

– Trial Type: Prospective, randomised, noninferiority study

– Population: 5,502 patients with clinically node-negative, invasive breast cancer (T1/T2, 
tumour size ≤5 cm) scheduled for BCT

– Intervention Groups:

• Surgery-omission group: No axillary surgery

• Surgery group: Sentinel-lymph-node biopsy (SLNB)

– Primary Endpoint: iDFS (per-protocol analysis)

– Noninferiority Criteria: 5-year iDFS ≥85%, with an upper hazard ratio (HR) limit <1.271

– Median Follow-Up: 73.6 months Reimer T, et al. N Engl J Med. 2024



Findings

Primary Outcome:

5-year iDFS: 

– Surgery-omission group: 91.9% (95% CI: 89.9–93.5)

– Surgery group: 91.7% (95% CI: 90.8–92.6)

– Hazard ratio: 0.91 (95% CI: 0.73–1.14)

Axillary Recurrence:

- Surgery-omission: 1.0%

- Surgery group: 0.3%

Mortality Differences:

- Surgery-omission group: 1.4%

- Surgery group: 2.4%

Safety and QoL Outcomes:

- Reduced lymphedema

- Improved arm mobility

- Less pain in arm/shoulder movement
Reimer T, et al. N Engl J Med. 2024



Conclusions

- Omission of surgical axillary staging was noninferior to 
SLNB in iDFS after 6 years

- Patients in the surgery-omission group experienced fewer 
adverse effects and better quality of life

- Findings challenge the necessity of routine axillary staging 
in selected patients, potentially reshaping standards of care

Reimer T, et al. N Engl J Med. 2024



Background

– To investigate the role of axillary lymph node dissection (ALND) in patients with residual 
isolated tumor cells (ITCs) in the sentinel lymph nodes (SLNs) after neoadjuvant 
chemotherapy.

– Methods

– Trial Type: Retrospective. Patients with stage I to III breast cancer with ITCs in SLNs after 
NAC from 62 centers in 18 countries.

– Population: 583 patients were included, of whom 182 (31%) had completion ALND

and 401 (69%) did not.

– Primary Endpoint: The primary end point was the 3-year rate of any axillary recurrence.

– Median Follow-Up: 38 months

Montagna G, et al. JCO. 2024
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• Postmenopausal patients age 50-69 years

with pT1N0 unifocal invasive breast cancer

with margins ≥2 mm after BCS Luminal A

with Oncotype DX 21-gene recurrence

score ≤18 were prospectively enrolled in a

single-arm trial of radiotherapy omission if

they consented to take at least 5 years of

ET.

• The primary end point was the rate of

locoregional recurrence 5 years after BCS.

• Between June 2015 and October 2018, 200

eligible patients were enrolled.

• The 5-year freedom from any recurrence

was 99%.

• Median follow-up time was 5.21 years. Jagsi R et al. JCO  2024



To report 5-year results of IRMA trial

IRMA trial (NCT 01803958)

Multicentric randomized trial (Italy, Netherlands, Spain, Switzerland, Israel)

Non inferiority study (APBI vs WBI) 

Primary Objective : Local control 

(incidence of ipsilateral breast tumour recurrences)

Secondary Objectives: OS, Cosmesis, Toxicity

https://clinicaltrials.gov/ct2/show/NCT01803958 - www.irmatrial.it



oAge ≥ 49 years
oInvasive breast cancer (including lobular) < 

3 cm, pN0-1, treated with BCS
oUnifocal disease
oNegative resection margins (≥2 mm)

APBI: 38.5 Gy in 10 fractions b.i.d

WBI: conventional or hypo-fractionated

Adjuvant systemic therapy according to 

institutional guidelines

PatientsTreatment

APBI volume and techniques

Technique: 4-5 non-coplanar conformal fields or with intensity modulated RT

CTV: tumour bed [surgical clips (and seroma, if present)] + 1,5 cm, excluding pectoralis major muscle, 

chest wall, and tissue within 5 mm of the skin   --- PTV: CTV plus a 1 cm margin



APBI WBI
(N = 1602) (N = 1623)

n (%) n (%)
Age (years)

Median (IQR) 65 (58 – 70) 65 (58 – 71)
T stage

T1 1479 (92.3) 1484 (91.4)
T2 123 (7.7) 138 (8.5)
Unknown 0 1 (0.1)

N stage
N0 1481 (92.5) 1503 (92.6)
N1 121 (7.5) 119 (7.3)
Unknown 0 1 (0.1)

Tumour grade
I 453 (28.3) 450 (27.7)

II 896 (55.9) 908 (56.0)
III 224 (14.0) 231 (14.2)

Unknown 29 (1.8) 34 (2.1)
Histology

Ductal inv 1341 (83.7) 1371 (84.5)
Lobular inv 131 (8.2) 114 (7.0)
Other 123 (7.7) 133 (8.2)
Unknown 7 (0.4) 5 (0.3)

APBI WBI

(N = 1602) (N = 1623)

n (%) n (%)

Hormone Receptor

ER+/PR+ 1366 (85.3) 1383 (85.2)

ER+/PR- 166 (10.3) 161 (9.9)

ER-/PR+ 1 (0.1) 5 (0.3)

ER-/PR- 53 (3.3) 66 (4.1)

Unknown 16 (1.0) 8 (0.5)

HER2-neu

Positive 71 (4.4) 72 (4.4)

Negative 1344 (83.9) 1379 (85.0)

Unknown 187 (11.7) 172 (10.6)

Adjuvant Chemotherapy

Yes 170 (10.6) 163 (10.0)

No 1432 (89.4) 1457 (89.8)

Unknown 0 3 (0.2)

Hormone Therapy 

Yes 951 (59.4) 949 (58.5)

No 651 (40.6) 671 (41.3)

Unknown 0 3 (0.2)

2007 –2019 - 35 European centers

Median FUP: 8 years (IQR 5.6-10.1)



Ipsilateral breast tumour recurrence

APBI

WBI

5-year cumulative rate of 
Ipsilateral breast tumour

recurrence

APBI: 1% (95% CI 0.6% - 1.6%)

WBI: 0.8% (95% CI 0.5% - 1.4%)

HR: 1.18 (90% CI 0.63% - 2.2%)



5-year cumulative rate of  
Regional relapses

APBI: 0.4% (95% CI 0.2% - 0.8%)

WBI: 0.4% (95% CI 0.2% - 0.9%)

HR: 0.87 (95% CI 0.56% - 2.48%)

APBI

WBI

5-year cumulative rate of  
Distant relapses

APBI: 1.4% (95% CI 0.9% - 2.1%)

WBI: 1.3% (95% CI 0.2% - 2%)

HR: 1.07 (95% CI 0.59% - 1.94%)

APBI

WBI



5-year Disease free survival

APBI: 95.4% (95% CI 94.3% - 96.4%)

WBI: 95.2% (95% CI 94.1% - 96.2%)

HR: 0.97 (95% CI 0.69% - 1.33)

5-year Overall survival

APBI: 97.6% (95% CI 96.7% - 98.3%)

WBI: 97% (95% CI 96.1% - 97.8%)

HR: 0.8 (95% CI 0.52% - 1.23%)

APBI

WBI

APBI

WBI



External beam APBI with twice-daily schedule was 

non-inferior to whole breast irradiation in preventing 

IBTR at 5 years

These data significantly strengthen the evidence in favor of 

external-beam APBI in low risk invasive BC
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RT-CHARM

Primary endpoint: Non-inferior reconstruction 

complication rate at 24 months post radiation with 

hypofractionation



Wong JS, et al. JCO. 2024



Fractionation Schemes in Breast Cancer Radiotherapy
Systematic Review and Meta-Analysis

Background

Hypofractionation regimens have gained popularity due to shorter treatment times and potential 
benefits in safety and quality of life

This review comprehensively compares conventional fractionation (CF), moderate hypofractionation 
(MHF), and ultra-hypofractionation (UHF)

Methods

Study Design: Systematic review and meta-analysis of randomised controlled trials (RCTs)

Data Sources: Ovid MEDLINE, Embase, Cochrane Central, 1986–2023

Population: 20,237 patients across 35 RCTs

Fractionation Regimens: 

CF: 50–50.4 Gy over 5–6 weeks

MHF: 39–43 Gy over 3–5 weeks

UHF: 26–30 Gy in 5 fractions over 1–5 weeks

Outcomes: Acute and late side effects, cosmesis, quality of life, recurrence, and survival

Lee SF, et al. BMJ. 2024



Findings

Acute Side Effects: 

MHF vs. CF: Reduced grade ≥2 radiation dermatitis (RR 0.54; P<0.001)

UHF vs. CF: Further reduction in dermatitis risk (RR 0.27; P<0.001)

Cosmetic Outcomes: 

MHF associated with better outcomes compared to CF

UHF showed mixed results; higher doses linked to increased risks of fibrosis and 
shrinkage

Oncological Outcomes: 

Similar survival and recurrence rates across CF, MHF, and UHF

MHF offered disease-free survival benefits in specific regimens (HR 0.86; P=0.03)

Quality of Life: 

MHF improved physical well-being and reduced fatigue compared to CF

UHF demonstrated fewer functional declines in short-term follow-up

Fractionation Schemes in Breast Cancer Radiotherapy
Systematic Review and Meta-Analysis

Lee SF, et al. BMJ. 2024



Conclusions

MHF is a safer, more convenient alternative to 
CF, maintaining equivalent oncological outcomes

UHF offers similar efficacy, with the potential for 
further optimisation and longer follow-up to 
establish safety

Recommendations support MHF and UHF as 
preferred regimens in appropriate patient 
populations

Fractionation Schemes in Breast Cancer Radiotherapy
Systematic Review and Meta-Analysis

Lee SF, et al. BMJ. 2024
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Thank you to my colleagues!!!



Thank you for the attention
Risultati immagini per nastrino rosa  breast immagini
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