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Bystander effects between 
high-dose-targeted cells (dark 
orange) or low-dose-targeted 
cells (light orange) and non-
irradiated cells (blue) 

Cohort effects occur between 
high-dose-targeted cells and 
low-dose-targeted cells. 

Irradiation induces 
immunogenic cell death in 
cancer cells  release of 
tumour-associated antigens 
(TAAs) (pink dots)  activating 
immune system 

Abscopal effect  distant sites 

Schematic overview of local and distant effects triggered by 
tumour irradiation 
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Preclinical experimental strategies for efficient radio-immunotherapy combinations in 
clinical routine 
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 Numerous clinical studies investigating radiotherapy as a combination partner 
for immunotherapies, particularly immune-checkpoint inhibitors, failed to 
reveal a therapeutic benefit over either treatment modality alone. 

 In this context, radiotherapy has often been applied according to conventional regimens and/or target volumes, with limited 
consideration for potential radiotherapy-driven immunomodulation. 

 Conventional radiation doses and fractionation schedules might result in robust immunosuppression in the tumour 
microenvironment, at least in part reflecting the repeated killing of circulating immune effector cells. 

 Conventional radiotherapy target volumes are also expected to exacerbate local and systemic immunosuppression given that they 
often include tumour-draining lymph nodes (which are key sites for the initiation of anticancer immunity) and circulating immune 
cells. 

 Multiple cellular alterations elicited by radiotherapy are temporally dynamic, suggesting that the treatment schedule (relative timing 
and sequencing) is a major determinant of the efficacy of radiotherapy–immunotherapy combinations. 

 We surmise that improved radiotherapy regimens and target volumes might enable the development of radiotherapy–
immunotherapy combinations with superior clinical activity, at least in some patient populations. 
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 Santa-Maria CA, et al. Semin Radiat Oncol. 2022 Jul;32(3):291-297; Jungles KM, et al. Front Oncol. 2022;12:1022542 

Study Lead Institution Phase/N Tumor type Intervention 

SWOG S1418/NRG BR006: Pembrolizumab as 
adjuvant therapy for TNBC (NCT02954874) 

SWOG Cancer 
Research Network 

III/1155 TNBC no pCR RT (SoC) ± Pembrolizumab 

BreastImmune03: Evaluate the clinical benefit 
of a post-op treatment with 

RT+nivolumab+ipilimumab VS RT+capecitabine 
for TNBC pts with residual disease 

(NCT03818685) 

Centre Leon Berard II/114 TNBC no pCR 

RT 
(SoC)+nivolumab+ipilimumab  

vs  
RT (SoC)+capecitabine 

Pembrolizumab in Combination With Hormonal 
Therapy During or After Radiation in Patients 

With HR+ Inflammatory Breast Cancer who Did 
Not Achieve a pCR to Neoadjuvant 

Chemotherapy (NCT02971748)  

MD Anderson 
Cancer Center 

II/37 HR+ IBC 
Hormonal therapy + 

Pembrolizumab + RT (SoC) 
 

Anti PD-1: Pembrolizumab, Nivolumab 
Anti CTLA-4: Ipilimumab 

RT & immune therapy: Evidence in BC - postoperative 



Jungles KM, et al. Front Oncol. 2022;12:1022542; Santa-Maria CA, et al. Semin Radiat Oncol. 2022 Jul;32(3):291-297 

Anti PD-1: Pembrolizumab; Anti PD-L1: Durvalumab; Anti CD73: 
Oleclumab;  FLT3: FMS-like tyrosine kinase 3 

Study Lead Institution Phase/N Tumor type Intervention 

Neo-CheckRay: neo-adjuvant CT combined with 
SBRT ± durvalumab and oleclumab in Luminal B 

BC (NCT03875573)  
Jules Bordet Institute II/147 HR+/Her2- high risk 

SBRT (24 Gy in 3 fr) ± 
 durvalumab and oleclumab 

CBCV: converting HR+ BC into an individualized 
vaccine (NCT03804944) 

Weill Medical College of 
Cornell University 

II/100 HR+/Her2- 
HT + RT (24 Gy in 3 fr) ± FLT-
3, pembrolizumab or both  

BC study of pre-op pembrolizumab+radiation 
(NCT03366844) 

Cedars Sinai Medical 
Center 

I/60 
HR+/Her2- 

TNBC 
Pembrolizumab +  
RT (24 Gy in 3 fr) 

Effects of Pembrolizumab on the TME in TNBC ± 
IORT (NCT02977468)  

Columbia University I/15 TNBC Pembrolizumab + IORT 

P-RAD: pre-op Pembro + RT in BC 
(NCT04443348) 

Massachussetts General 
Hospital 

II/120 
HR+/Her2- high risk 

TNBC 

Pembrolizumab + NAC ± RT 
(9 or 24 Gy in 3 fr), includes 
non-randomized arm with 

proton therapy 

BreastVAX: Preoperative RT Boost to Enhance 
Effectiveness of ICI in Operable Breast Cancer 

(NCT04454528)  

Perelman Center for 
Advanced Medicine 

(Pennsylvania) 
Ib-II/27 

TNBC 
HR+/Her2- (cN+) 

Her2+ (cT1) 

Pembrolizumab + RT (single 
fr 7 Gy) 

RT & immune therapy: Evidence in BC - preoperative 



 Limited efficacy in BC as monotherapy 

 Most robust responses in TNBC, PD-L1 positive, first-line palliative 

setting 

 Uncertainties about what to do after the progression 

 Not neglectable toxicities ≥ G3 

Nguyen AT, et al. Clin Breast Cancer. 2021;21(2):143-152 

RT & immune therapy: Evidence in BC 
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Alex De Caluwé, Isabelle Desmoulins, Kim Cao, Vincent Remouchamps, Adinda 

Baten, Eleonore Longton, Karine Peignaux, Guilherme Nader Marta, Luca Arecco, 

Elisa Agostinetto, Paulus Kristanto, Xavier Catteau, Denis Larsimont, Roberto 

Salgado, Philip Poortmans, Christos Sotiriou, Martine Piccart, Michail Ignatiadis, 

Emanuela Romano, Laurence Buisseret  

An investigator-initiated trial sponsored by the JULES BORDET Institute 

Brussels, Belgium 

NEO-CHECKRAY primary endpoint results 

A randomized phase 2 trial evaluating Stereotactic Body Radiation Therapy (SBRT) 

to the Primary Breast Cancer +/- Durvalumab +/- Oleclumab combined with 

Neoadjuvant Chemotherapy for Early-Stage High Risk ER+/HER2- 
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A. De Caluwé, Neo-CheckRay ESMO 2024 

Background 

Early-Stage Luminal B Breast Cancer (highly proliferative ER+/HER2-) 
 

• High risk luminal B breast cancer (BC):  

• Defined by higher stage, younger age, high-risk genomic assays, and low ER 

• Benefits from (neo) adjuvant chemotherapy 

• Pathological complete response (pCR) rates after neo-adjuvant chemotherapy (NACT): 15% 

• Luminal B BC is an immune “cold” tumor (unlike TNBC): 

• ↓TILs (tumor invading lymphocytes) 

• ↓PD-L1 expression 

• PD-1/PD-L1 immune checkpoint inhibitors added to NACT increase pCR rate: 1,2 

• Overall absolute ↑ pCR Δ 9% (15% → 24%) 1,2 

• PD-L1 negative subgroup ↑ pCR  Δ  4%  (3% → 7% 1 & 10% → 14% 2) 

• Could new immunotherapy combination strategies further increase pCR% and provide long term 
benefit in luminal B BC? 

1 Cardoso F, Keynote-756, Ann. Oncol, 2023;  2 Loi S, Checkmate 7-FL, Ann. Oncol, 2023.  



30 

Background: can radiation therapy stimulate the immune response? 

RT 

ACTIVATING THE  
IMMUNE RESPONSE 

Optimal RT+ICB combination: 
- Neo-adjuvant and RT in 3-5 fractions 
- RT only targets the primary cancer  
- RT sparing of the draining lymph nodes 

Created with BioRender.com Nenclares et al, JCO, 2022 

A. De Caluwé, Neo-CheckRay ESMO 2024 
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Background: immunosuppression through the adenosine pathway 

RT 

IMMUNE 
RESPONSE 

IMMUNE 
SUPPRESSION 

Created with BioRender.com Allard B et al. Nat Rev Clin Onc, 2020 ; Wennerberg et al. Cancer Immunol Res 2020; Herbst R. et al. JCO 2022 

Oleclumab (anti-CD73) 
Clinical 
evidence 

Stage III NSCLC: addition of oleclumab to durvalumab 
increased PFS after chemoradiation in a phase II trial. 
The phase III trial PACIFIC-9 is ongoing. 

A. De Caluwé, Neo-CheckRay ESMO 2024 
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High risk early luminal B BC 

How to add radiation therapy in the neo-adjuvant setting? 

Hypothesis:  

Radiation therapy works synergistically with durvalumab and oleclumab to enhance the immune response. 

RT on 
tumor 

Surgery 
Whole breast RT 

Chest Wall RT 
Nodal RT 

Chemo-
(immunotherapy) 

Tumorbed 
boost 3x8 Gy 

No RT to involved and 
draining lymph nodes 

Immune modulating SBRT = iSBRT 

RT Intent 
Immunomodulation 
Non-ablative intent of RT 

RT dose 3 daily fraction of 8 Gy 

When? 
Shortly before the second cycle of 
durvalumab RT target: primary 

breast cancer only 

What radiation dose? 

A. De Caluwé, Neo-CheckRay ESMO 2024 
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Alex De Caluwé, Neo-CheckRay ESMO 2024 

Neo-CheckRay Study Design 

Screening 

Key inclusion criteria 

• Newly diagnosed early ER+ 

HER2− breast cancer 

• Grade 3 or grade 2 with Ki67≥15% 

• MammaPrint® high risk 

• cT1c-3 (≥ 2 cm) cN0 or                  

cT1c-3 (≥ 1.5 cm) cN1-3 

• ECOG PS 0–1 

• Adequate organ function 

• Tissue available for PD-L1 

assessment (central lab) 

 
Stratification factors 

• PD-L1 IC (≥ 1% or < 1%) by SP263 

• Nodal status (positive or negative) 

• cT1/cT2 or cT3 

R
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m
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a
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1:1:1 

A
rm

 3
 

Surgery 

OLECLUMAB 
3000 mg q2w x4 → q4w x3 

DURVALUMAB 
1500 mg q4w x5 

3x8 Gy (daily, week 4) 
 

A
rm

 2
 

Surgery 

Long-term 

follow-up  

 

(until 60 months 

after surgery) 

 

Exploratory  
Endpoints: 
• EFS 
• Breast cosmesis 
• Adverse events 

 

Paclitaxel q1w x12 ddAC q2w x4 

Neoadjuvant phase  Surgery Adjuvant phase Follow-up 

 

DURVALUMAB 
1500 mg q4w x5 

3x8 Gy (daily, week 4) 

3x8 Gy (daily, week 4) Surgery 

A
rm

 1
 

Standard RT to 

breast, chest wall 

and nodes 
(investigator’s choice) 

 

No RT boost to 

tumor bed allowed 

 

ET +/- CDK4/6i 
(investigator’s choice) 

Primary endpoint: RCB 0/1 
Secondary endpoint: pCR (RCB 
0) 

The Immune Cell score (IC score) is defined as the % of tumor area occupied by PD-L1 stained immune cells. RCB, residual cancer burden; RCB-0: no residual disease; RCB-1: minimal residual disease. 



35 

Study endpoints and primary endpoint power calculation 

Primary endpoint power calculation 

Accrual durantion, months 32 

Sample size 132 (44 per arm) 

Randomization 3 arms, 1:1:1 

Hypothesized rates: control arm vs 
the 2 experimental arms 

15% vs 45% 
RCB 0/1 

Alpha 0.05 

Power 80% 

Final analysis in ITT population 

N screened patients 200 

N randomized patients 147 

N MammaPrint low risk after 
randomisation (excluded from ITT) 

10 

N non-evaluable in ITT 2* 

N evaluable patients in ITT 
population 

135 

Data cut off date 03/09/2024 

* 1 patient withdrew consent to participate in the trial before the surgery timepoint. 

Objective 

Investigate NACT + iSBRT +/- DURVA +/- OLE to increase 
treatment response in early, MammaPrint High Risk, luminal B 
BC. 

Secondary endpoints 

pCR in ITT population (ypT0/TisypN0) 
Safety and tolerability; % breast conserving surgery 
Event Free Survival (EFS) 

Primary endpoint 

RCB 0-1 rate in ITT population 

Exploratory endpoints 

Fertility 
Breast Cosmesis 
Translational endpoints 



RT & immune therapy: Neo-CheckRay 

De Caluwé A, et al. BMC Cancer. 2021;21:899. 
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Non-Metastatic 

HIGH RISK 
Luminal B 

Breast Cancer 
 

cT4 excluded 
 

R 

we
ek 

1 1
2 

1
9 

Screening 

S

u

r

g

e

r

y

 

Paclitaxel 
Q1W for 12 
weeks 

ddAC 
Q2W for 8 
weeks 

Durvalumab 
Q4W for 20 
weeks 

Oleclumab 
Q2W for 8 weeks, then 
Q4W for 12 weeks 

SBRT 
3x8Gy 
(daily) 

MRI imaging 

Tissue 

Blood sample for 
translational 

research 

6 

Arm 1 

Arm 2 

Arm 3 

2-6 w 

Adjuvant 
treatment 

(SoC) 

4 

PRIMARY ENDPOINT:  
Rate of RCB 0/1 

3x8Gy to primary 
tumour only 

Biopsies      and blood      at multiple timepoints for 
comparative analyses (i.e. Single cell RNA seq) 

 

Standard RT to: 
- Breast/Chestwall 
- Nodes 
- NO BOOST 

 

RT & immune therapy: Neo-CheckRay 

De Caluwé A, et al. BMC Cancer. 2021;21:899. 



De Caluwe A, et al. J Immunother Cancer 2023;11:e007279. 
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De Caluwe A, et al. J Immunother Cancer 2023;11:e007279. 
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De Caluwe A, et al. J Immunother Cancer 2023;11:e007279. 

RT & immune therapy: Neo-CheckRay 

In conclusion, the Neo-CheckRay first-in-human safety run-in demonstrates 

that the combination of NACT, ICB, oleclumab and SBRT 3*8 Gy to the 

primary tumor is feasible with encouraging results at surgery and with a 

manageable toxicity profile in early luminal B BC.  

This novel combination is under further investigation in an ongoing phase II 

trial to evaluate its efficacy. 
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A. De Caluwé, Neo-CheckRay ESMO 2024 

RCB 0/1 and pCR in ITT population (n=135) 

∆ 13.3% (-7.0% – 33.7%) 

Odds ratio 1.7 (0.7 – 4.0) 

P = 0.2031 

RCB 0/1 

NACT + iSBRT 

 

 

Arm 1 

NACT + iSBRT 

+ durvalumab 

 

Arm 2 

NACT + iSBRT 

+ durvalumab 

+ oleclumab 

Arm 3 

∆ 17.8% (-0.1% – 35.7%) 

Odds ratio 2.6 (1.0 – 6.8) 

P = 0.0565 

pCR (ypT0/TisypN0) 

∆ 15.6% (-2.2% – 33.3%) 

Odds ratio 2.3 (0.7 – 6.2) 

P =  0.0907 

(primary endpoint) (secondary endpoint) 

NACT + iSBRT 

 

 

Arm 1 

NACT + iSBRT 

+ durvalumab 

 

Arm 2 

NACT + iSBRT 

+ durvalumab 

+ oleclumab 

Arm 3 

Trial powered to detect 15% → 45% RCB 0/1 
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PD-L1 IC < 1% 

pCR (ypT0/TisypN0) 

∆ 29.5% (10.2% – 48.7%) 

Odds ratio 12.5 (1.5-107.6) 

∆ 30.8% (11.1% – 50.5%) 

Odds ratio 13.2 (1.5-114.3) 

(16.3%-

52.9%) 
(15.6%-

51.1%) 

3.8% 
(0%-11.2%) 

PD-L1 IC ≥ 1% 

NACT + iSBRT NACT + iSBRT 

+ durvalumab 

NACT + iSBRT 

+ durvalumab 

+ oleclumab 

NACT + iSBRT NACT + iSBRT 

+ durvalumab 

NACT + iSBRT 

+ durvalumab 

+ oleclumab 

∆ -7.3% (-38.0% – 23.4%) 

Odds ratio 0.7 (0.2%-2.8%) 

∆ 0.0% (-31.9% – 31.9%) 

Odds ratio 1.0 (0.3-3.8) 

Exploratory subgroup analysis in ITT according factor PD-L1 (stratification factor) 
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Alex De Caluwé, Neo-CheckRay ESMO 2024 

Arm 1 
NACT + iSBRT 

Arm 2 
NACT + iSBRT 

+ DURVA 

Arm 3 
NACT + iSBRT 

+ DURVA + 
OLE 

N A1 N A2 N A3 pCR (95% CI) pCR (95% CI) pCR (95% CI) Unweighted pCR rate difference % (95% CI) 

Arm 1 Better Arm 2 Better Arm 1 Better Arm 3 Better 

St
ra

ti
fi

ed
 

pCR in subgroups (n=135)  
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A. De Caluwé, Neo-CheckRay ESMO 2024 

Treatment-Related AEs in Neoadjuvant Phase (n=147) 

All Treatment-Related AE 
Arm 1 

(N = 48) 
Arm 2 

(N = 51) 
Arm 3 

(N = 48) 

Any grade AE 100.0% 98.0% 100.0% 

Grade 3-4 27.1 % 66.7 % 70.8 % 

SAE 10.4% 17.6% 16.7% 

Led to death 0.0 % 0.0 % 0.0 % 

Led to discontinuation of 
any drug or iSBRT 

20.8% 29.4% 39.5% 

Treatment-Related AEs With Incidence ≥20% in Either Treatment Arm 

NACT + iSBRT (Arm 1) 

+ Durvalumab (Arm 2) 

+ Oleclumab (Arm 3) 

Grade 
1-
2 

3-
4 
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A. De Caluwé, Neo-CheckRay ESMO 2024 

Immune-Mediated AEs in Neoadjuvant Phase (n=147) 

All Immune-Mediated 
Arm 1 

(N = 48) 
Arm 2 

(N = 51) 
Arm 3 

(N = 48) 

Any grade AE 70.8% 90.2% 91.7% 

Grade 3-4 12.5% 37.3% 31.3% 

SAE 2.1% 11.8% 6.3% 

Led to death 0.0 % 0.0 % 0.0 % 

NACT + iSBRT (Arm 1) 

+ Durvalumab (Arm 2) 

+ Oleclumab (Arm 3) 

Grade 
1-
2 

3-
4 

Immune-Mediated AEs were pre-listed, regardless of treatment or immune relatedness by the investigator.  

Endocrine IMAE Non-endocrine IMAE 
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A. De Caluwé, Neo-CheckRay ESMO 2024  
iSBRT and surgery (n=147) 

iSBRT 3x8 Gy Surgery 

AE related to iSBRT and surgery up to 30 days after surgery. 

Arm 1 
(N = 48) 

Arm 2 
(N = 51) 

Arm 3 
(N = 48) 

Any grade AE 12.5% 15.7% 18.8% 

Grade 3-4 AE 0% 0% 0% 

Grade 1-2 AE 12.5% 15.7% 18.8% 

Radiodermatitis 0% 0% 6.3% 

Radiation 
pneumonitis 

0% 0% 0% 

Breast oedema 0% 0% 0% 

Breast pain 4.2% 2.0% 0% 

Arm 1 
(N = 48) 

Arm 2 
(N = 51) 

Arm 3 
(N = 48) 

Type of surgery 
Breast-conserving 
Mastectomy 

 
66.7% 
33.3% 

 
74.5% 
25.5% 

 
68.1% 
31.9% 

Surgery delayed 
(> 6 weeks after last 
 systemic treatment) 

6.3% 2.0% 8.5% 

Any grade AE 14.6% 17.6% 14.6% 

Grade 3-4 AE 2.1% 0.0% 2.1% 

Grade 1-2 AE 12.5% 17.6% 12.5% 

Infection after surgery 4.2% 5.9% 4.2% 

Hematoma/Erythema 2.1% 5.9% 0% 

Wound complication 0% 0% 4.2% 
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A. De Caluwé, Neo-CheckRay ESMO 2024 

Summary and conclusions 

NEO-CHECKRAY trial in early luminal B BC: 

• First phase II trial investigating the addition to immuno-chemo of: 

• iSBRT 3x8Gy to the primary tumor to induce an immune response 

• Anti-CD73 (oleclumab) to decrease the production of immunosuppressive adenosine 

• The trial demonstrated promising activity at surgery of the novel treatment combination 
which will need to be further validated in larger trials 

• The benefit iSBRT and immunotherapy combination is more pronounced in patients with   
PD-L1<1% 

• The novel treatment combinations were safe and feasible. 

• Extensive ongoing translational research, including on-treatment biopsies one week after 
iSBRT, aims to better understand mechanisms of response and the contribution of oleclumab. 



• Introduction 

• Breast cancer immunogenicity 

• Immunotherapy in BC: where are we? 

• Luminal-B BC: Neo-CheckRay 

• Discussion 

• Conclusions 

Radiation therapy & immune therapy – Neo-CheckRay 
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RT & immune therapy: Evidence in BC 
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Kaidar-Person O, et al. Radiother Oncol 2024;195:110060. 



52 Meattini I, et al. Lancet Oncol 2024;25:e73–83. 

International multi-disciplinary consensus on the integration of radiation therapy with 
new systemic treatments for breast cancer: ESTRO endorsed recommendations  

Statement Consensus (%) 

Key question 1. Minimal Requirements of Radiation Therapy Features in Clinical Trials Assessing Novel Drugs 
for Breast Cancer 

1a. Long term safety data is needed for combining new-biological agents with RT for patients with 
early breast cancer [V, A]  

Strong consensus (95) 

1b. When combining new agents and RT, reporting of RT details and toxicity should be mandatory 
when reporting safety data for both the early and advanced settings [V, A]  

Unanimous consensus 
(100) 

1c. There is a lack of high-quality clinical data concerning the combination of RT and new drugs for 
breast cancer: prospective research studies are strongly recommended to strengthen the evidence-
base [V, A]  

Unanimous consensus 
(100) 

1d. The potential risks, benefits, and uncertainties regarding the combination of RT and new drugs 
for breast cancer should be fully discussed with the patient [V, A]  

Unanimous consensus 
(100) 

RT & immune therapy: Evidence in BC 



De Caluwe A, et al. Radiother Oncol 2025;206:110836. 

RT & immune therapy: Discussion 
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De Caluwe A, et al. Radiother Oncol 2025;206:110836. 

RT & immune therapy: Discussion 

 In the Neo-CheckRay trial, the predefined organs at risk dose constraints 

were feasible and the TD-LN were adequately spared.  



 Ho AY, et al. Int J Radiat Oncol Biol Phys. 2020;108(1):227-241 

RT & immune therapy: Discussion 
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Radiation therapy & immune therapy – Neo-CheckRay 
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RT & immune therapy: Introduction 



 There is a strong preclinical rationale to consider radiation therapy as a 

potential game-changer in combination with immunotherapy, but converting 

this principle into clinical practice is complicated 

 Studies are ongoing, and future results will provide new elements to move 

further to radioimmunotherapy approaches 

RT & immune therapy: Conclusions 



 Predictive biomarkers for RT-IO treatments: PD-L1, TILs, TMB, MSI? 

 Sequencing: concomitant RT seems to be better - but may optimal timing varies? 

 Further associations: PARPi (radiosensitiser!), other immunomodulatory targeted agents? 

 Needed to define and/or confirm:  

 Optimal dose: 24 Gy in 3 fractions = derived from preclinical studies; 

 Optimal fractionation: probably better than a single high fraction; 

 Modality: tumour alone vs WBI; 

 Target definition:  

 The smaller the better?  

 Uniform vs heterogeneous irradiation?   

 Primary tumour or surgical bed?  

 Irradiation of lymph nodes?  

RT & immune therapy: Conclusions 
There remains a lot of work to be done! 



RT & immune therapy: Acknowledgements 

Lorenzo Livi, Philip Poortmans, Orit Kaidar-Person, Charlotte Coles, Andrea Morandi, Matteo 
Lambertini, Birgitte Offersen, Carlotta Becherini, Viola Salvestrini, Luca Visani, Saverio Caini, Evandro de 
Azambuja, Javier Cortes, Giuseppe Curigliano, Nadia Harbeck, Hope Rugo, Elisabetta Marangoni, Clare 
Isacke, Liesbeth Boersma, Indrani Bhattacharya, Anna Kirby, Ingvil Mjaaland, Tanja Skyttä, Sara Alkner, 
Sofia Rivera, Gustavo Nader Marta, Stephanie Kroeze, Maja Maraldo, Marcos Malumbres, Maurizio 
Callari, Sven Rottenberg, Robert Clarke, Gilberto Morgan, Maria Ekholm, Shani Paluch-Shimon, 
Alessandra Gennari, Lucia Del Mastro, Cristina Saura, Barbara Pistilli, Tanja Spanic, Pietro Garlatti, Marco 
Banini, Marianna Valzano 
 
ESTRO, EORTC, AIOM, AIRO Societies 
 
Fondazione Radioterapia Oncologica Onlus 
 
ESTRO Guidelines Committee focus on Breast 
 
Radiation Oncology Department, University of Florence (IT) 



66 

Acknowledgments 

PATIENTS AND THEIR FAMILIES 

Collaborators at participating sites 
Study co-chair: E. Romano, Institut Curie, France 

PI and investigators in Belgium and France 
 
 
 
 
 
 
 
 
 
 

 
IDMC M. Kok, S. Michiels, C. Dittrich 

Financial support from AstraZeneca and Agendia 

Sponsor: JULES BORDET Institute 
CTC Jules Bordet: 
Project managers: D. Delaroche, S. Lepannetier 

Monitors/CRAs: S. Jamin (lead), B. Gruslin, C. Petropoulos 

Regulatory Affairs: F. Hénot 

Pharmacovigilance: M-P. Gauthier 

Data Managers: N. Imatouchan 

Quality Manager: M. Krieguer 

Legal department: M. Smith, H. De Stobbeleir 

Central lab: D. Larsimont, L. Craciun 

ATPT: D. Eiger, G. Nader-Martha, E. Agostinetto, L. Arecco 

Statistics: P. Kristanto, M. Paesmans 

BCTL: C. Sotiriou, F. Rothé, M. Carausu, Z. Denis 

 

alex.decaluwe@bordet.be 

CGFL Dijon 

Jules Bordet Institute 
UZ Leuven 

Institut 
Curie, 
Paris 

CHU Namur 

GZA Antwerp 

Clin. Univ. St. Luc 

Alex De Caluwé 




