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Liens d’intérêt

• Astra Zeneca
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• Ipsen
• Janssen
• MSD
• Sanofi
• Varian



CBNPC
Stades I-II



RTS et fibrose pulmonaire idiopathique

Palma et al JAMA Oncol 2024 (in press)

• Etude prospective
• 39 pts CBNPC stade I-II inopérables 
• PID confirmée par équipe spécialisée 
• RTS 50 Gy/5fr

• Age médian : 78 ans
• Dyspnée chez 70% des pts
• VEMS med : 80% ; DLCO med 49 %
• Suivi médian 19 mois

 

• Contrôle local à 2 ans : 92 % ; régional : 86 % : à distance : 91% 
• SG à 1 an : 79% (méd 25 mois)
• Pas de différence selon ILD GAP index
• Toxicité Gr3 : 10 % ; Pas de Gr 4 ; Gr5 : 7,7 %

ILD GAP index
• 0-2 : 36%
• 3-5 : 59 %
• > 5 : 5% 



RTS des lésions ultra-centrales

Giulani et al IJROBP 2024 (in press)

• Phase I - 30 pts - T1-2 N0M0
• Lésions UC (pas d’extension endobronchique) 

– Arbre bronchique proximal (63%)
– Œsophage (17%)
– Artère pulmonaire (47 %)

• Dose : 60 Gy/8fr

• Age médian 73 ans ; Suivi médian : 37 mois

A 3 ans : 
• Contrôle local : 89,6 %
• Contrôle régional : 96,4 % et à distance : 85,9 %
• Toxicité Gr3+ : 6,7 %          

(1 dyspnée Gr3 et 1 pneumopathie Gr 5, chez PID à postériori)

Phase II - HILUS
65 pts – 56 Gy/8fr
13 % mortalité 
(< 1 cm trachée/ Br Prox)

Lindberg JTO 2021



IO adjuvante après RTS : étude I-SABR

Chang et al Lancet Oncol 2023;402:871-81

• Phase II  - 156 pts
• CBNPC stade I-IIB N0 ou récidive pulmonaire isolée (T<7cm)
• RTS +/- Nivolumab 4 cures

• Bénéfice significatif en EFS à 4 ans dans le bras IO
77 % vs 56 % (p=0,0056)

• QQ soit le PDL1
• Pas de tox pulmonaire de Gr3+

• Dose : 50 Gy/4fr (périph) ou 70 Gy/10fr (centrales)
• Exclusion des lésions ultracentrales
• Suivi médian : 33 mois



CBNPC
Stades III



RT-CT-IO concomitante et adjuvante

Bradley ELCC 2024

Phase III
N=328 pts

PACIFIC 2 

• Pas de bénéfice en PFS ni en SG
• Pas de différence significative en terme de tox Gr3+



RT-CT-IO concomitante et adjuvante (2)

Phase III
N=888 pts

CHECKMATE 73L 



RT-IO personnalisée
Original Reports | Radiation Oncology

Selective Personalized RadioImmunotherapy for Locally
Advanced Non–Small-Cell Lung Cancer Trial (SPRINT)
Nitin Ohri, MD, MS1 ; Shruti Jolly, MD2 ; Benjamin T. Cooper, MD3; Ra Kabarriti, MD1 ; William R. Bodner, MD1; Jonathan Klein, MD1 ;

Chandan Guha, MD, PhD1; Shankar Viswanathan, PhD4 ; Elaine Shum, MD5 ; Joshua K. Sabari, MD5 ; Haiying Cheng, MD, PhD6 ;

Rasim A. Gucalp, MD6; Enrico Castellucci, MD6; Angel Qin, MD7 ; Shirish M. Gadgeel, MD8 ; and Balazs Halmos, MD6
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ABSTRACT

PURPOSE Standard therapy for local ly advanced non– sm al l- cel l lung cancer (LA- NSCLC)

is concurrent chem oradiotherapy fol lowed by adjuvant durvalum ab. For

biom arker- selected pat ients with LA- NSCLC, we hypothesized that sequent ial

pem brol izum ab and r isk- adapted radiotherapy, without chem otherapy, would

be wel l- tolerated and ef fect ive.

METHODS Pat ients with stage I I I NSCLC or unresectable stage I I NSCLC and an Eastern

Cooperat ive Oncology Group per form ance status of 0- 1 were el igible for this

t r ial . Pat ients with a PD- L1 tum or propor t ion score (TPS) of ≥50% received

three cycles of induct ion pem brol izum ab (200 m g, once every 21days), fol lowed

by a 20- f ract ion course of r isk- adapted thoracic radiotherapy (55 Gy del ivered

to tum ors or lym ph nodes with m etabol ic volum e exceeding 20 cc, 48 Gy de-

l ivered to sm al ler lesions), fol lowed by consol idat ion pem brol izum ab to

com plete a 1- year t reatm ent course. The pr im ary study end point was 1- year

progression- f ree survival (PFS). Secondary end points included response rates

af ter induct ion pem brol izum ab, overal l survival (OS), and adverse events.

RESULTS Twenty- ve pat ients with a PD- L1 TPS of ≥50% were enrolled. The median age

was 71, m ost pat ients (88%) had stage I I IA or I I IB disease, and the median PD- L1

TPS was 75%. Two pat ients developed disease progression during induct ion

pembrol izumab, and two pat ients discont inued pembrol izum ab af ter one infusion

because of im m une- related adverse events. Using RECIST cr iteria, 12 pat ients

(48%) exhibited a part ial or com plete response af ter induct ion pem brolizum ab.

Twenty- four pat ients (96%) received de nit ive thoracic radiotherapy. The 1- year

PFS rate is 76%, sat isfying our ef cacy object ive. One- and 2- year OS rates are

92% and 76%, respect ively. The m ost com m on grade 3 adverse events were colit is

(n 5 2, 8%) and esophagit is (n 5 2, 8%), and no higher- grade t reatm ent- related

adverse events have occurred.

CONCLUSION Pem brol izum ab and r isk- adapted radiotherapy, without chem otherapy, are a

prom ising t reatm ent approach for pat ients with LA- NSCLC with a PD- L1 TPS

of ≥50% .

INTRODUCTION

De nit ive thoracic radiotherapy with concurrent chemo-

therapy, followed by adjuvant im m unotherapy for t pat ients

w i t hout ear l y di sease pr ogr ession , i s an evidence- based

st andar d t r eat m en t appr oach f or l ocal l y advanced

non– sm al l - cel l l ung can cer (LA- NSCLC) . Wh i l e t h i s

regim en yields higher survival rates than histor ical t reatm ent

approaches,1,2 there is considerable room for im provem ent .

The ef cacy of im m unotherapy m ay be at tenuated in the

adjuvant set t ing when pat ients can be im m unocom prom ised,

and tum or ant igens m ay not be prevalent .3 M ost pat ients

exper ience severe adverse events dur ing chem oradiotherapy

(ChemoRT),4 and m any pat ients never reach the adjuvant

im m unotherapy phase.5,6 Five- year survival rates rem ain

below 50%,2,7 and survivors are at r isk for delayed toxici ty

f rom high- dose thoracic radiotherapy.8

On the basis of em erging data dem onst rat ing that im m une

checkpoint inhibi tors target ing the PD- 1/ PD- L1 axis are

m ore act ive than chem otherapy for pat ients with advanced

NSCLC with high tum or PD- L1 expression,9 we designed the

Select ive Personal ized RadioIm m unotherapy for Local ly

Advanced NSCLC Tr ial (SPRINT) to test our hypothesis that a
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Ohri et al JCO 2024;42:562-70

• 25 pts CBNPC II-III inopérables PDL1 > 50% 

• 88 % stade IIIA-B ; PDL1 médian 75 %
• Age médian 73 ans ; Suivi médian 22 mois

• 48 % réponse partielle ou complète
• PFS à 1 an : 76 % (méd 26 mois)
• SG à 2 ans : 76 %
• Tox Gr3+ : 4% pneumopathie, 4% oesophagite

PACIFIC
PFS à 1 an 55,9 % (med 16,8 ms)
SG 2 ans 66,3%

Pembrolizumab
3 cures

RT hypofractionnée
48 Gy/20fr (vol < 20cc) 
55 Gy/20fr (vol > 20cc)

Pembrolizumab
1 an



CT-IO néo-adjuvante avant RT séquentielle

Phase II SPORADIC

Ouverture fin 2024S. Thureau, E. Martin, J. Khalifa, J. Raimbourg, F. Guisier



Hypofractionnement modéré

Zhang et al IJROBP 2024 (in press)

• Phase III - 146 pts CBNPC stade II-III
• RT-CT 60 Gy/30fr vs 60 Gy/20fr
• 2 cures de CT conco puis 2 cures consolidation
• Pas d’immunothérapie
• Suivi médian : 46 mois

• Bénéfice significatif en SG en faveur du bras hypofractionné
• A 3 ans : 58,4 % vs 38,4 %
• Méd : 41 mois vs 30 mois

• Pas de différence en termes de toxicité Gr2 > ou = 2



Escalade de dose

McWilliam et al JTO 2023;18:599-607

Identification d’une 
sous-région de la base 
du cœur (incluant 
l’origine de la coronaire 
antérieure gauche et le 
nœud sino-auriculaire)

Craddock et al JTO 2023;18:57-66

RTOG 0617 60 Gy vs 74 Gy

Bradley JCO 2020;38:706-14

Effet délétère
de l’escalade 

de dose

Impact de la dose 
cardiaque sur la SG



Escalade de dose guidée par la TEP

Cooke et al Radioth Oncol 2023;181:109492

• Phase II - 107 pts CBNPC stade II-III
• Traitement hypofractionné de 66 Gy/24 fractions
• RT-CT conc ou seq ou exclusive
• Escalade de dose sur la tumeur primitive

– de 3 à 5,4 Gy en fonction des contraintes aux OAR

Tumeur en 
totalité
N=54 

Sous-volume 
guidé par TEP 

(SUV ≥ 50% SUV max)
N=53

R

• Escalade de dose : + 3,3 Gy (tot) et + 3,5 Gy (TEP)
• SSR locale à 1 an : 97 % (tot) et 91 % (TEP)

Objectif :  CL de +15% par rapport à tt 66 Gy/33fr 
  (70% à 1 an)

• Toxicité : aigue Gr3 ≈ 40% ; Gr5 : 18 % 



En cours de publication

Escalade de dose guidée par la TEP (2)





Escalade de dose guidée par la TEP (3)
ESTRO 35 2016                                                                                                                                                    S259 
______________________________________________________________________________________________________ 
Results: The MR-linac platform is in the last phase of the 
assessment. At its pre-defined imaging position in the linac 
room, the MR was shimmed and configured to work at peak 
performance. The linac’s radiation beam output was also 
found to be within specifications, being not affected by 
multiple passive exposures (testing over one year) to the 
MR’s magnetic fringe field. A hybrid MR-kV framework is 
under development to enable comprehensive RT tools for MR-
only RT planning, quantification of organ motion (fast 
imaging), in-room treatment guidance, and site specific 
adaptive RT workflows. QC procedures specific to the MR and 
linac integration were also developed for the mapping and 
correction of both scanner-related and patient-induced MR 
image distortions, mutual registration of the MR and linac 
isocenters, B0 mapping for monitoring the MR performance, 
4D MR, and generation of synthetic CT data sets. 
 
Conclusion: Key milestones of the MR and linac integration 
were achieved, supporting the feasibility of the system for 
clinical implementation.  
 
OC-0544  
Heterogeneous FDG-guided dose escalation of locally 
advanced NSCLC, the NARLAL2 phase III trial 
D.S. Moeller

1Aarhus Universi t y Hospit al,  Depart ment  of  Oncology and 
Medical Physics, Aarhus, Denmark 

1, L. Hoffmann1, C.M. Lutz1, T.B. Nielsen2, C. 
Brink2, A.L. Appelt3, M.D. Lund3, M.S. Nielsen4, W. Ottosson5, 
A.A. Khalil1, M.M. Knap1, O. Hansen2, T. Schytte2 

2Odense Universi t y Hospit al ,  Laborat ory of  Radiat ion Physics 
and Depart ment  of  Oncology, Odense,  Denmark 
3Vej le Hospit al,  Department  of  Oncology, Vej le,  Denmark 
4Aalborg Universit y Hospit al ,  Depart ment  of  Oncology, 
Aalborg, Denmark 
5Herlev Hospit al,  Radiot herapy Research Unit  and 
Depart ment  of  Oncology, Herlev, Denmark 
 
Purpose or Objective: Locally advanced lung cancer lacks 
effective treatment options and may require aggressive 
chemo-radiotherapy (RT) with high doses. In the light of the 
RTOG 0617 trial, multi-centre dose escalation trials should 
avoid increasing organ at risk (OAR) toxicity and require strict 
quality assurance (QA). Dose escalation can be performed for 
sub volumes of the tumour by targeting of the most FDG-PET 
avid regions, and the planning target volume (PTV) can be 
reduced by implementing daily soft tissue based image-
guidance and adaptive RT. Incorporating these elements, the 
randomized multi-centre trial NARLAL2 by the Danish 
Oncologic Lung Cancer Group aims at increasing loco-regional 
control at 30 months without increasing toxicity. 
 
Material and Methods: In the standard arm, the PTV is 
treated with a homogenous dose of 66 Gy/33 fractions (fx). In 
the experimental arm, the dose is escalated heterogeneously 
to the FDG-PET avid volumes, with mean doses up to 95 
Gy/33 fx for the most PET active volumes of the primary 
tumour, and 74 Gy/33 fx for malignant lymph nodes 
The escalation dose is limited in favour of OAR constraints. A 
standard and an experimental treatment plan are optimized 
for each patient prior to randomization. Dose to the lung in 
the experimental plan is kept similar to the lung dose in the 
standard plan. All enrolment centres were obliged to follow a 
strict QA program consisting of a treatment planning study, a 
soft tissue match and adaptive strategy workshop, and QA for 
PET scanners and FDG-PET volume delineation. In the present 
study, the dose distributions of the first 20 patients are 
analysed. The achieved dose escalation is compared to a 
previously conducted pilot study. 
 

 
 
Results: In the pilot study, the dose escalated FDG-PET avid 
part of tumour (PET GTV-T) and lymph nodes (PET GTV-N) 
received an average mean dose of 91.9 Gy and 72.1 Gy, 
respectively. The combined clinical target volume (CTV-total) 
received an average mean dose of 78.6 Gy. This corresponds 
to a 16 % estimated increase in loco-regional control at 30 
months. For the first 20 patients included, the experimental 
plan achieved an average mean dose of 92.3 Gy (SD 3.7) to 
PET GTV-T. A total of 11 large lymph nodes were escalated to 
an average mean dose of 72.1 Gy (SD 2.7) to PET GTV-N. 
CTV-total obtained an average mean dose of 75.8 Gy (SD 
4.1). Normal tissue doses were similar for the experimental 
and standard plan (Table 1). The maximum dose for the 
standard plans was 72.6 Gy (110%). Higher doses were 
applied for the experimental plans, but only to small volumes 
respecting the strict normal tissue constraints (see figure). 
 

 
 
Conclusion: A dose escalation trial with strict QA has been 
set up. Patient enrolment started January 2015. Analysis of 
the first 20 patients demonstrates that the escalation goals 
were met for the target and that dose to OARs were similar 
for the standard and the experimental treatment plans.  
 
OC-0545  
Results of a national audit of IMRT and VMAT patient QA 
E. Seravalli

1UMC Ut recht ,  Depart ment  of  Radiat ion Oncology, Ut recht , 
The Net herlands 

1, A.C. Houweling2, M.P.R. Van Gellekom3, J. 
Kaas4, M. Kuik5, E.A. Loeff6, T.A. Raaben7, J.A. De Pooter8, 
J.H.W. De Vries9, J.B. Van de Kamer4 

2Academic Medical Cent er, Depart ment  of  Radiat ion 
Oncology, Amst erdam, The Net herlands 
3Radiot herapiegroep, Department  of  Medical Physics, 
Arnhem, The Net herlands 
4The Net herlands Cancer Inst i t ut e,  Depart ment  of  Radiat ion 
Oncology,  Amst erdam, The Net herlands 
5Medisch Cent rum Alkmaar, Depart ment  of  Radiot herapy, 
Alkmaar, The Net herlands 
6Erasmus MC-Cancer Inst i t ut e, Department  of  Radiat ion 
Oncology,  Rot t erdam, The Net herlands 

Shytte et al ESTRO 2024 Abstr 3531

p=0,028

Résultats de SG présentés à l’ASCO 2024

N=350 pts

RTQA strict +++

• ↑ contrôle loco-régional
• Pas de différence en terme de toxicité



CBNPC
Stades IV



Stéréotaxie des oligoprogressions

Tsai et al Lancet Oncol 2024;403:171-82

• Phase II - 106 pts stade IV(59 CBNPC et 47 sein) 
• Oligoprogression (> 5)
• TT systémique +/- SBRT
• Suivi médian : 11,6 ms (ttt syst) et 12,1 ms (SBRT)

• Bénéfice significatif en PFS en faveur de la 
SBRT pour les CBNPC
• PFS : 10 mois vs 2,2 ms (p=0,039)

Essai clos prématurément après analyse intermédiaire



CPC



Quel fractionnement ?

Walls et al IJROBP 2024 (in press)

• Phase III de supériorité - 647 pts CPC localisés 
• RT-CT conc 66 Gy/33fr OD vs 45 Gy/30fr BID
• IPC à discrétion

• Pas de différence significative en terme de SG (p=0,247)

• A 5 ans : 32 % (OD) vs 34 % (BD)
• SG méd : 25,4 ms (OD) et 30 ms 

• Oesophagite tardive Gr 3 : 7 pts (OD) vs 0 (BID)

Suivi médian : 81,2 mois 
(45 mois dans la publication initiale de 2017)



Quel fractionnement ? (2)

Bogart et al JCO 2023;41:2394-402

• Phase III de supériorité - 628 pts CPC localisés (2008-2019)
• RT-CT concomitante (4 cures de CT, RT à C1 ou C2)
• 70Gy/35fr OD vs 45 Gy/30fr BID
• IPC recommandée en cas de bonne réponse
• Suivi médian : 4,7 ans

• Pas de différence significative en terme de SG (p=0,59), PFS 
(p=0,7) et toxicité liée à la RT

• Plus de toxicité hématologique dans le bras 70 Gy 
(notamment de grade 5)

29 %

32 %

À 5 ans



RT thoracique de clôture pour les CPC diffus

Feng et al Radioth Oncol 2024;110014

• CT-IO +/- RT thoracique de clôture
• 15 études (11 rétrospectives et 3 prospectives) – 1033 pts

Bénéfice en SG 
de la RT thoracique de clôture 

Tolérance acceptable
Pas d’impact de 

la dose de RT

Essais en cours
Phase II/III NRG-LU007 RAPTOR 
(20Gy/30Gy/45Gy)
Phase II TREASURE (30 Gy/10fr)



IO adjuvante après RT-CT

IMFINZI® (durvalumab) significantly improved overall survival and progression-free 
survival for patients with limited-stage small cell lung cancer in ADRIATIC Phase III trial

PUBLISHED 5 April 2024

Phase III ADRIATIC



Recalage CBCT dans les 3 
plans de l’espace

Merci  de votre attention
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