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§ Leading cause of cancer death 
worldwide.

§Most patients have metastatic 
disease  at diagnosis

§Until 15 yrs ago, considerable 
pessimism and guilt among 
patients (current or former 
smokers)

§but also pessimism among 
physicians ...

Lung cancer :21%  of all cancer-related deaths.

OECDi Library



• Immunotherapy (Check 
Point Inhibitors)

• Combined CT-IO
• Targeted agents TKIs

Schenk Oncologist 2021, Rami-Porta 2020

• video-assisted thoracoscopic
surgery (VATS, RATS..)

• Emphasis on quality of 
resection

• Better combined modality
treatments: CTRT, 
CTRT+consolidation IO

• Adjuvant or neo adjuvant CT in 
st II,III NSCLC

RT which was «palliative 
treatment» has become
more « high tech » and 

an important component 
in the management of 

lung cancer at all stages 



Chang et al, Lancet Oncol 2015

SABR Surg p

N pts 31 27
Est 3yr OS 95% 79% 0,037
Est 3yr RFS 86% 80% 0,54
Recurrence 1 Local R

4 Nodal R
1 DM

1 Nodal R
2 DM

Grade 3/4 AE 3 gr 
3(10%)
3 chest wall
pain
2 dyspnea
1 rib fracture

12 (44%)
4 chest pain
4 dyspnea
2 lung
infections

Gr 5 AE 0 1 death
Surg cpl

Stage I NSCLC: Innovative treatment vs « Gold Standard »

Poor compliance : on the side of 

investigators, patients



l NCI Data base, cT1-T2a, N0,M0; 2004 and 2013; 30 and 90-day post-ttt mortality %
l 76,623 pts: surgery (78% lobectomy, 20% sublobar resection, 2% pneumonectomy)
l 8,216 pts: SBRT
l Differences in mortality with age, P<0.001 at 30 and 90 days
l Surgical mortality rates higher with increased extent of resection

Stokes et al, JCO 2018



Importance of Individual Patients Data (IPD) Meta analyses / SOC 
for management lung cancer and best way to combine treatments

Lancet 2014 

Lancet 2010 

Similar advantage in terms of outcome (+5%)

Compliance to neo-adjuvant CT (Around 90%) 
better than adjuvant CT (60%)



4
SCLC: Difficulty to evaluate combined modality strategies
RT very interdependant of CT but also patient compliance++
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Late RT, “similar” compliant trialsLate RT, “similar” compliant trials
Early RT, “similar” compliant trialsEarly RT, “similar” compliant trials

Late RT, “different” compliant trialsLate RT, “different” compliant trials
Early RT, “different” compliant trialsEarly RT, “different” compliant trials

“similar” compliant

26 / 15282 / 239441 / 760Late RT
17 / 13369 / 175462 / 675Early RT

“different” compliant
33 / 263104 / 319302 / 575Late RT
55 / 425107 / 437262 /735Early RT

Years >6Years 3-5Years 0-2Number of deaths/ PY by period
“similar” compliant

26 / 15282 / 239441 / 760Late RT
17 / 13369 / 175462 / 675Early RT

“different” compliant
33 / 263104 / 319302 / 575Late RT
55 / 425107 / 437262 /735Early RT

Years >6Years 3-5Years 0-2Number of deaths/ PY by period

Absolute benefice
At 3 years At 5 years
+ 5.7% + 7.7%

- 3.8%
- 2.2%

De Ruysscher et al, IASLC 2011, Ann Oncol 2016

Differences in CT compliance 
between arms within trials 
mostly explains the 
heterogeneity of the effect of 
early RT on OS

Benefit of early RT in terms of 5-yr survival only in trials
where CT compliance is « similar » in both arms



Lessons learned from PORT Meta-analysis
which evaluated 2DRT in NSCLC

l PORT should be reevaluated
in high risk patients : N2

l More conformal RT Radiotherapy 
volume customized according to 
results of nodal exploration…

l Less toxicity……

Hazard Ratio

RT better No RT better
0.0 0.5 1.0 1.5 2.0

0

1

2

Nodal Status

Stage 1

2

3

Test for trend
c2 

(1)=13.194,  p=0.0003

Test for trend
c2 

(1)=5.780,  p=0.016

PORT, Lancet 1998PORT, Lancet 1998



30,552 Pts st II-III treated 1998-2006 No PORT PORT p

N0 pts                                        N=5836 (19,1%) 
5-yr Survival

5387 (20%)
48%

449 (13,1%)
37,7% 0,009

N1 pts                                         N=17,737 (58,1%) 
5-yr Survival

16,416 (60,5%)
39,4%

1321 (38,5%)
34,8% <0,001

N2 pts                                         N=6979 (22,8%) 
5-yr Survival

5319 (19,6%)
27,8%

1660 (48,4%)
34,1% <0,001

Re evaluation of the role of PORT
National Cancer Data base Corso and al, JTO 2015

No PORT No PORT PORT better

N0 pts N1 pts N2 pts



LUNG ART phase III Trial 
(IFCT-0503, UK NCRI, SAKK)

Trial registry: NCT00410683

R

Control Conformal PORT (54 Gy/5,5 wks)
Primary end-point: Disease-free survival 
Secondary end-points: Overall survival, patterns of relapse,                                                                  
local failure, second cancers, and treatment-related toxicity 

Pre-op and/or
Post-op CT

Study design

1:1 randomization

Completely resected NSCLC with N2 histo/ 
cytologically proven nodal involvement

Statistical Hypothesis: 500 patients to 
show a 12% improvement of 3-yr DFS 
(30% in control arm vs 42% in PORT arm   
(HR = 0.72).

Stratification factors : by Center, 
Administration of Chemotherapy
Histology, 
Extent of mediastinal lymph node involvement, 
use of pre-treatment PET-scan

PS 0-2



Treatment characteristics Lung ART (Sept 2007 to July 2018..)
Control arm (n = 249) PORT arm (n = 252)

Age (median [min;max]) 61 [38;85] 61 [36;79]

Pre-treatment PET scan 90% 92%

pTNM or ypTNM
Number of N2 stations involved: 0/1/ 
≥ 2

2% / 45% / 52% 4% / 45% / 52%

Type of surgery (n(%))
- Lobectomy// Bilobectomy
- Pneumonectomy

81%// 7%
10%

78%//8%
12%

pTNM
pN0/pN1 (down staging after preop
CT) pN2

pN0: 1%
pN1: 2% 

pN2: 98%

pN0: 2% 
pN1: 1%

pN2: 96%
Total dose (in Gy) (median (min;max)) 

received
PORT technique and dose constraints

54 Gy  (21;70) in 241 pts (96%)
3DRT : 201 (89%)// IMRT: 25 (11%)  

Percents calculated on  non missing data,
Primary database lock (June 2020)Stratification factors



95%CI = 95% bilateral Confidence Interval

Control PORT

Median DFS 22.8 mo
(95% CI = [17;37])

30.5 mo
(95% CI = [24;49])

3-yr DFS 43.8% 
(95% CI = [37;51])

47.1 % 
(95% CI = [40;54])

Disease-Free Survival 1/3 (Primary Endpoint; ITT)

DFS survival curve (Kaplan-Meier method)
Main analysis (Adj Cox Model)
HR = 0.85 
95% CI = [0.67;1.07]
p value = 0.16

Control PORT

All DFS events* 152 144

Mediastinal relapse 70 (46.1 %) 36 (25.0%)

Brain metastasis 27 (17.8%) 34 (23.6%)

Other metastasis 71 (46.7%) 71 (49.3%)

Death 8 (5.3%) 21 (14.6%)

DFS components (First Event)

OS survival curve (Kaplan-Meier method)

Overall Survival rates at 3 years
Control arm: 68.5% (95% CI = [61;75])

PORT arm: 66.5% (95% CI = [59;73])



RTOG 0617: Long-Term Results Standard (60 Gy)- Vs High-Dose (74 Gy) 
Chemoradiotherapy With or Without Cetuximab for Unresectable Stage III NSCLC
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Cetuximab: 
no effect on OS



• Technique of RT: 3D or IMRT stratification factor 

IMRT associated with lower rates of severe pneumonitis and lower cardiac
doses

Bradley et al RTOG 0617, Lancet Oncology 2015; Chun et al JCO 2017; Bradley et al, JCO 2020



Non compliance in RTOG 0617: a main issue

l Cc CT more difficult to complete in the HD group 

l Rates of protocol non-compliance > HD arm, 26% vs. 17% (P=0.02)
> Longer treatment delays. 
> Radiation therapy planning more likely to be non-compliant in the HD group
> Planning target volume coverage by the 95% isodose line poorer in HD group. 

l Concerns that non-compliance in the HD groups produced these results led 
to analysis of OS only in patients with radiation plans compliant with the 
protocol

l OS was still better in the StD groups than in the HD groups.



• Primary endpoint : time to 
locoregional progression from 
randomisation with the 
objective to test non-inferiority 
of ¹⁸F-FDG PET-based planning 
with a prespecified hazard ratio 
(HR) margin of 1·25

• Cumulative incidence for 
locoregional progression 

23% (12–32) at 3 years (¹⁸F-FDG-
based target group) 
vs 42% (30–53) at 3 years in the 
conventional target group 
• no increased toxicity 
• Ccl Could be SOC
• Strong QA component

Nestle Lancet Oncol 2020

From May 13, 2009, to Dec 5, 2016, 205 of 311 recruited patients were randomized



• PSPT did not improve dose-volume 
indices for lung but did for heart. 

• No benefit was noted in RP or LF after 
PSPT. 

• Improvements in both end points were 
observed over the course of the trial

JCO 2018

• NCDB study: total of 243,822 pts 
(photons: 243,474; protons:348) 
included in the analysis

• Propensity matched analysis, Proton therapy 
associated with better 5-year OS //non-proton 
RT: 22% versus 16% (P=0.025).

Liao JCO 2018, Higgins IJROBP 2017



Improvement of RT 3D, IMRT 

More effective CT 

Better toxicity management

Stage III Locally Advanced NSCLC : better integration of high technology RT, CT 
and then IO 
Outcome in terms of 2 year survival…

Better selection of patients (Brain MRI, EBUS, PET Scan)

RT 1980’s CT-RT 1990’s seq
(NSCLC CG BMJ 1995)

CT-RTcc 2000’s
Auperin Ann Oncol2006

CT-RTcc 2010’s  
(Auperin JCO 2010)

CT-RT 2017 IMRT
(RTOG 0617 JCO 2017)

53,2 %
35,6 %

24 %18 %
9,8 %

Adapted from N Girard slide

66 %

CT-RTcc+Durva
(Antonia NEJM 2018)

Pacific Wave

Le Pechoux, Cox Lecture IASLC 2021



Stage III better integration of high technology RT, CT and IO has improved outcome of 
patients Outcome in terms of 5 year survival..
On going studies for oligometastatic disease, metastatic disease and early lung cancer

1980’s
Auperin et al , Ann Oncol2006

CT-RTcc 2000’s
Auperin Ann Oncol2006

CT-RTcc 2010’s  
(Auperin JCO 2010)

CT-RT 2017 IMRT
(Bradley RTOG 0617 JCO 2020)

60 Gy/32,1%
Vs

74 Gy/18,3%
ccCTRT/15,1 %

Vs
sqCTRT/10,6%8,3 %

6 %

Adapted from N Girard slide

ccCTRT+Durva
42,9 % 

Vs
ccCTRT
33,4%

CT-RTcc+Durva
(Antonia NEJM 2018)

Inc 2014 to 2016

2D RT 

2D RT 

3D RT/IMRT 

2D RT 

3D RT/IMRT?? 

quality assurance data 
on RT not collected

Le Pechoux, Cox Lecture IASLC 2021



Conclusion
l Between 2000-04 and 2010-14, 5-yr net survival following 

diagnosis of lung cancer increased from 11% to 15% on average 
across EU countries…

l Considerable improvement in the management of lung cancer pts
l Radiotherapy is part of treatment in stage I, II, III and IV
l Evaluating the efficacy of innovating treatments or techniques in 

lung cancer is a great challenge
> High risk of distant failure
> High risk of toxicity because of comorbidities and because of its location 

(Heart matters!!, Lung..)
l Randomized evidence OR  AND     Real World Evidence (RWE) 

based on routine data should probably help to accelerate process 
of validation of innovative treatments in Lung Cancer



Thank you!! Grazie per l’invito! 


