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RT in early stage breast cancer: Introduction 
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RT in early stage breast cancer: RT & BCT 

EBCTCG Lancet 2011; 378: 1707–1716 
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Effect of RT after BCS on recurrence and breast cancer mortality in pN0 women. 

0 Gy 

 50 Gy 

0 Gy 

 50 Gy 

-15.4% - 3.3% 

EBCTCG Lancet 2011; 378: 1707–1716 

RT in early stage breast cancer: RT & BCT 
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van Maaren M, et al. Lancet Oncol. 2016 Aug;17(8):1158-70. 

RT in early stage breast cancer: 

BCT = standard for the majority of the pts 

 BCT = surgery + RT: which radiotherapy? 
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RT in early stage breast cancer: Introduction 

Radiation therapy: 

- Inconvenience 

- Skin 

- Breast tissue 

- Pulmonary 

- Heart 

- Secondary tumours 

- Controlateral breast: 
more 

21st C, only local RT: 

- 7531 weeks 

- Lowered 

- No boost in selected pts. 

- Unlikely 

- Unlikely 

- Seldom 

- Less for older pts/proper 
techniques 

Side effects 



7 

RT in early stage breast cancer: PBI 
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DCIS or IDC < 2,5 cm, N0-N1mic 
Post menopausal 

Conservative surgery 

1070 pts APBI 
1065 pts WBI 
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3412 
patients registered 

2007-2018 

1680 
 patients PBI 

 (45 pts switched to WBI)  

1680 
 patients WBI  

(25 pts switched to PBI) 

52 patients 
excluded 

3360 
 patients 

randomized 

IRMA TRIAL 

Age > 49 ys 
T =  < 3 cms 
Unifocal cancer 
N0, N1 
Epithelial hystology 
No EDCIS 
No concomitant 
chemotherapy 
CTV < 30% homolateral 
mammary volume 



Enrollment- number of patients per center  
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Patients per center 

RESULTS PENDING (late 2021) 



Bartelink, Horiot, Poortmans et al. NEJM 2001,  JCO 2007,  Lancet Oncol 2015. 

EORTC 22881/10882 “boost no-boost trial” 

Endpoints: local control & cosmesis 

  

Breast conserving therapy: boost 
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HR=0.66 (CI*:0.45-0.98) 
P=0.007 

Age ≤ 40 yr 
@15y: 28.5%  17.9% 

@20y: 36.0 24.4 
 
 

Age 41-50 yr 
@15y: 15.9% 10.7% 
@20y: 19.413.5% 

Age 51-60 yr 
@15y: 10.2%  7.6% 
@20y: 13.2 10.3% 

 

Age >60 yr 
@15y: 10.0% vs 7.6% 
@20y: 12.7%9.7% 
 

HR=0.69 (CI*: 0.46-1.04) 
P=0.020 

HR=0.56 (CI*:0.34-0.92)  
P=0.003 

HR=0.66 (CI*: 0.42-1.04) 
P=0.019 

Bartelink, Horiot, Poortmans et al, Lancet Oncol 2015;16:47-56. 

Breast conserving therapy: boost after 17.2 years 
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O N Number of patients at risk : Treatment 
448 2657 2332 1878 1331 241 
456 2661 2361 1867 1302 223 

No Boost 
Boost 

Deaths due to breast cancer 

16.5% (14.5-18.4) 
17.1% (15.1-19.1) 

20.0% (17.6-22.4) 
20.8% (18.3-23.3) 

Competing risk hazard ratio 
HR=1.01 (99%CI: 0.85-1.20) 
P=0.825 

13.0% (11.3-14.7) 
12.8% (11.1-14.5) 

Bartelink, Horiot, Poortmans et al, Lancet Oncol 2015;16:47-56. 

Breast conserving therapy: boost after 17.2 years 



The trial  the boost: 

 Reduces local recurrence rate by 35% 

 This is seen in all age groups 

 The absolute gain decreases with increasing age 

 The salvage mastectomy rate reduces by 35% 

 Cosmetic outcome is worse after a boost 

 Severe fibrosis increased from 1.8% to 5.2% 

 No other differences 

Breast conserving therapy: boost 
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1. Introduction 

• therapy in BCT 

• The role of PMRT 

2. Interaction with other treatments 

• Surgery or radiation therapy? 

• Competition with systemic therapy? 

• The case of primary systemic therapy 

3. Discussion & Conclusions 

RT in early stage breast cancer: Surgery or RT? 
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Donker M, et al. Lancet Oncol. 2014;15:1303-10. 

RT in early stage breast cancer: Surgery or RT? 

cT1-2 
N0 

 

R 

 

SNB 
 

Stratification: institution 
Adjuvant systemic therapy by choice 

ALND 

AxRT 

AxSN+ 

AxSN- 

EORTC 10981-22023 “AMAROS” 



Donker M, et al. Lancet Oncol. 2014;15:1303-10. 

 5-years axillary recurrence rate:  
ALND 0.43%  (4 / 744 events (0.54%))  
AxRT 1.19%  (7 / 681 events (1.03%))  
<< hypothesis (2%) 
Consequence: planned comparison is underpowered 

Regional treatment: AMAROS: ALND vs. AxRT? 
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Donker M, et al. Lancet Oncol. 2014;15:1303-10. 

RT in early stage breast cancer: Surgery or RT? 

EORTC 10981-22023 “AMAROS” 
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Giuliano AE et al. JAMA 2011;305:569-75. 

RT in early stage breast cancer: Surgery or RT? 

 ACOSOG Z0011 

T1/T2 cN0 Breast Cancer 

 BCT + SLNB 

 pN1 

pN0 

RANDOM 

 ALD  No ALD 

 No ALD 

All patients received 
tangential field 

irradiation 



Updated results : JAMA, 2017 
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Poortmans P, et al. Breast. 2017;31:295-302. 

RT in early stage breast cancer: 
Omitting RT 
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Tinterri C, et al. Ann Surg Oncol. 2014;21:408-415. 

RT in early stage breast cancer: RT & ST 

N = 749 

Unifocal; infiltrating; ≤ 25 mm; N0-1a; no EIC; no (L)VI 

96.5% adjuvant systemic treatment: 

• 81.3% HT 

• 9.5% ChT 

• 5.7% both 
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RT in early stage breast cancer: RT & ST 

Tinterri C, et al. Ann Surg Oncol. 2014;21:408-415. 
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RT in early stage breast cancer: RT & ST 

Kunkler IH, et al. Lancet Oncol 2015;16:266-73. 

N = 1326; age ≥ 65 y 

Invasive BC; < 30 mm; N0; ER+; low risk 

All had adjuvant endocrine therapy 
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RT in early stage breast cancer: RT & ST 

Kunkler IH, et al. Lancet Oncol 2015;16:266-73. 

With a median follow-up of 7.3 years, ipsilateral breast tumor recurrence 
 occurred in 9.8% of patients who received no radiation therapy 
 and 0.9% of patients who received radiotherapy, for a hazard ratio  
of 0.12 for those receiving  radiotherapy (P< .0001). 
 
There were no significant differences in overall survival  
at 10 years (80.4% no radiotherapy and  
81.0 with radiotherapy; P = .68). 
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RT in early stage breast cancer: RT & ST 

• 0.5% (1% still acceptable?) per year = limit for LRR 

• Mind late relapses! 

• Role of systemic treatment? 

RT after tumorectomy: not always required? 
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 Stage Benefit HT Benefit HT 
 (all 65y;N0;ER+;Her-) DFS (%) OS (%) 
 
 T1a-bG1-3 4.9-9.5 0.3-1.4 
 T1cG1 5.7-8.2 0.9 
 T1cG2 7.8-11.1 2.0 
 T1cG3 9.6-13.9 3.3 
 T2<3cmG1 8.1-11.6 2.4 
 T2<3cmG2 10.8-15.7 4.3 
 T2<3cmG3 12.7-18.7 5.9 

RT in early stage breast cancer:  
Omitting HT 
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RT in early stage breast cancer: RT & ST 

Hormonal therapy (TAM/AI): 

- Hot flushes 

- Mood disturbances 

- Insomnia 

- Joint pain 

- Osteoporosis 

- Coagulopathy 

- Endometrial cancer 

- Controlateral breast: less 

 

- Treatments 

- Switch to AI 

- Switch to TAM 

- Big issue 

- Prevention/treatment 

- Prefer AI if risk 

- Switch to AI 

- No problem 

Side effects 



34 
Hadji P, et al. Breast Cancer Res Treat. 2013;138:185–191 

RT in early stage breast cancer: RT & ST 

Side effects 

• ≤ 3 years FU  discontinuation = 52.2% for 
tamoxifen, 47% for anastrozole, 55.1% for 
exemestane, and 44.3% for letrozole.  

• Switch to: 33% tamoxifen, 20% anastrozole, 22.9% 
exemestane, and 23% letrozole. 
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   Omitting hormonal therapy in very low risk 
patients (T1, > 65ys; N0; ER+; Her2 -), in which the 
overall survival benefit is < 3%, could significantly 

improve the quality of life ? 

RT in early stage breast cancer: RT & ST 
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RT in early stage breast cancer: current trials 

Single arm prospective cohort studies investigating omission of RT 

According to clinicaltrials.gov Sept 2018 

Name TOP-1 Precision Primetime IDEA LUMINA 

Age (yr) ≥70 50-75 ≥60 50-69 ≥55 

Tumour pT1N0 pT1N0 pT1N0 pT1N0 pT1N0 
Non-lobular 

Characteristics pT1a/b: grade 1+2 
pT1c: grade 1 

PAM-50 Luminal A 
Grade 1-2 

IHC4+ 
(ER/PR/HER2/Ki6

7) 

Oncotype DX 
RS≤18 

Luminal A (IHC) 

Receptors ER>50% 
HER2 neg 

ER/PR+ 
HER2 neg 

ER/PR+ 
HER2 neg 

ER/PR+ 
HER2 neg 

ER≥1%, PR>20% 
HER2 neg 

Margins neg neg ≥1mm ≥2mm ≥1mm 

Therapy No ET ET only ET only ET only ET only 

Primary endpoint 5-yr LRR 
<10% accepted 

5-yr LRR 
1% expected 

<5% accepted 

5-yr LR 
<5% expected 

5-yr LRR 5-yr LR 
<5% expected 

Number of 
patients 

800 690 1500 200 500 

Country, PI NL 
Liefers 

USA 
Harris 

UK 
Coles 

USA 
Jagsi 

Canada 
Whelan 

Status 2020 Accrual open Accrual open Accrual open Accrual closed Accrual closed 
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RT in early stage breast cancer: trials 
Randomised trials investigating omission of RT 

According to clinicaltrials.gov Sept 2018 

Name EXPERT DBCG RT NATURAL EUROPA 

Age (yr) ≥55 ≥60 ≥70 

Tumour pT1N0 pT1N0 pT1N0 

Characteristics PAM-50 Luminal A ROR ≤60 
Grade 1-2 

Non-lobular 

Luminal A (IHC) 
Grade 1-2 

Non-lobular 

Luminal A (IHC) 
Ki67 <20% 

Receptors ER/PR≥10% 
HER2 neg 

ER≥10% 
HER2 neg 

ER>50%, PR>20% 
HER2 neg 

Margins neg ≥2mm neg 

Therapy ET+RT vs ET (ET) + PBI vs (ET) APBI vs ET 

Primary endpoint 5-yr LRR 
1% expected 
4% accepted 

5-yr LRR 
1% expected 
4% accepted 

2-yr HRQoL 

Number of patients 926 926 600 

Country, PI Australia 
Chua 

Denmark 
Offersen 

EORTC 
Meattini 

Status 2020 Accrual open Accrual open No funding  
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RT in early stage breast cancer:  
Discussion and conclusions 

• We know what we know – and that comes from the past  we have to cope 

with that 

• Regional treatment improves outcome 

• Evidence tells us to reserve surgery for macroscopic resectable disease and 

radiation therapy for all others 

• Current & future trials are superfluous; results will be outdated before they are 

known 

• Use treatment protocols, register data and continue finetuning 

• Precision medicine: Biological + technological optimisation  

personalised/individualised/stratified approaches 

 


