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• TKI inhibitors
• Immunotherapy (Check 

Point Inhibitors)
• Combined CT-IO

Schenk Oncologist 2021, Rami-Porta 2020

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

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

RT has become more 
« high tech » and an 

important component 
in the management of 

lung cancer at all stages 

Genomics
++++

Technical
innovations++



• Combined modality 
treatment: improved local 
tumour control, better 
management of toxicities 
(Lung, Esophagus, Heart..), 
and patient survival in Lung 
Cancer

Stage III NSCLC: Technical ameliorations 
over recent years, but few changes in 
terms of systemic treatment to 
complement radiotherapy until 2017



Combination of TKI in the pre-omics era…

• Preclinical evidence suggested that TKI (gefitinib) enhanced 
the radioresponse of NSCLC cells by suppressing cellular DNA 
repair 
• Concomitant use of EGFR inhibitor and radiotherapy 

demonstrated a
significantly increased overall survival compared with 
radiotherapy 
alone in one randomized controlled trial in head and neck 
cancer

Tanaka Cancer Research 2008; Bonner NEJM 2006





K. Kelly et al, ASCO 2007, JCO 2008

Survival Gefitinib Obs p

PFS (mo) 8 12 0,17

MS (mo) 23 35

0,013S1Y (%) 73 81

S2Y (%) 46 59

Stage III inoperable NSCLC: SWOG 0023 Role of maintenance after CTRT with
EGFR-TKI in unselected population



NSCLC: frequent cancer but ….addition of rare cancers (adenocarcinoma..) 
identification of actionable targets through genomic molecular profiling 
clinical benefit (in stage IV)

Lung Adenocarcinoma

Mok NEJM 2009; Barlesi Lancet 2016
Presence of a genetic alteration associated with improved overall survival 



For ALK+ NSCLC M+: what TKI brought

ü Excellent objective 
responses

ü Rapid responses 

ü Clinical improvement 
despite a poor PS

ü Improved overall 
survival 

Molecular selection: 7 years !
No molecular selection: 0.75 years

Pacheco et al, JTO 2021Courtesy of Dr M Aldea



unpublished

Great acceleration with NGS (Next Generation Sequencing) which
allows to test many genes in a tumour sample simultaneously, 
changing the classification and outcomes of NSCLC among others..

Bubendorf et al, ERJ 2017Courtesy of Dr M Aldea



Radiomics in lung cancer

• Utility of radiomics as a noninvasive approach to predict
lung cancer treatment response to
• tyrosine kinase inhibitors (Khorrami 2019, Aerts 2017)
• platinum-based chemotherapy (Khorrami 2019)
• neo-adjuvant chemoradiation (Coroller 2017)
• stereotactic body radiation therapy (Huynh 2017 and Mattonen

2016)
• immunotherapy (Tunali 2019 2021, Sun 2018 Champiat 2017).

• Highly predictive biomarkers of immunotherapy response 
are an unmet clinical need…

• Combination of IO and CT has now become the standard



Potential role of RT in metastatic disease
when TKIs have less effectiveness
• Tumours can be intrinsically resistant to targeted anticancer agents

• because not all malignancies harbour genetic alterations 
• because such signal transduction pathways emerge from epigenetic 

alterations or stress-responsive transcriptional programmes that are either 
not present or inactive at baseline 

• Both situations result in a lack of targetable alterations
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Cytoprotective pathways elicited by RT

• RT frequently used in more than 50% cancer 
Pts - Prominent cytostatic and cytotoxic effects 
on malignant cells.
• A wide panel of cytoprotective pathways can 
be activated by radiotherapy, thus limiting 
therapeutic efficacy.
• However, these signal transduction cascades 
can be effectively inhibited with targeted 
anticancer agents, potentially supporting 
superior treatment efficacy.
• Radiotherapy stands out as a promising tool 
to elicit clinically actionable signaling pathways 
in cancer.

Petroni et al Nature Reviews Clin Oncol 2022



Stage III: combined modality treatment and omics driven 
prescription at recurrence

13

• Molecular profiling (leading to omics driven prescription for EGFR 
mutation and ALK rearrangement) has become a standard procedure in 
advanced NSCLC 
• Predictive value of EGFR and ALK is well known for advanced NSCLC, 

but Ongoing debate regarding the prognostic value of mutations
• Objective: Explore the prognostic value of specific gene alteration in 

stage III NSCLC population  (190 consecutive patients treated with   
radiotherapy (RT) +/- chemotherapy (CT) between 2002 and 2013)

Mutation profile prognostic value in stage III Non-Small Cell Lung 
Cancer patients treated with chemo-radiotherapy 

Boros et al, 2016



Mutations prevalence Stage III vs. Stage IV in Gustave
Roussy patients

24/11/2022 14Mutation profile prognostic value in stage III Non-Small Cell Lung 
Cancer patients treated with chemo-radiotherapy 

Stage III Stage IV
N % N %

EGFR 9 / 78 11.5 47 / 362 13
KRAS 12 / 78 16 122 / 362 34
BRAF 3 / 78 4 6 / 311 2
PI3KCA 1 / 78 1 6 / 185 3
HER2 0 / 78 0 4 / 216 2
ALK 2 / 78 2.5 19 / 216 9
NRAS 1 / 78 1 1 / 126 1
AKT1 0 / 78 0 0 / 123 0

Adenocarcinoma
Stage III: 49%
Stage IV: 81%



24/11/2022 15Mutation profile prognostic value in stage III Non-Small Cell Lung 
Cancer patients treated with chemo-radiotherapy 

Progression-free survival (PFS)

Poor PFS for EGFR/ALK 
and other mutations group

Median (months)
[95% CI]

Wild-type 12.5 [10.6;15.9]
EGFR/ALK 9.8 [6.8;11.0]
Other mutation 6.0 [4.8;9.2]

No. events /
No. patients

Hazard Ratio
[95% CI] p-value

Wild-type 41 / 50 Reference
0.004EGFR/ALK 10 / 11 1.8 [0.8;3.8]

Other mutation 16 / 17 2.8 [1.5;5.1]

Multivariable Cox model adjusted on:
performance status, stage, radiotherapy 

dose, thoracic surgery and mutation 
groups



24/11/2022 16Mutation profile prognostic value in stage III Non-Small Cell Lung 
Cancer patients treated with chemo-radiotherapy 

Overall survival (OS)

No significant difference 
between the three groups

Median (years)
[95% CI]

Wild-type 1.9 [1.5;2.5]
EGFR/ALK 2.4 [1.3;not reached]
Other mutation 1.1 [0.6;2.5]

No. deaths /
No. patients

Hazard Ratio
[95% CI] p-value

Wild-type 34 / 50 Reference
0.23EGFR/ALK 6 / 11 0.7 [0.3;1.9]

Other mutation 13 / 17 1.7 [0.9;3.3]

Multivariable Cox model adjusted on:
performance status, stage, radiotherapy 

dose, thoracic surgery and mutation 
groups



Outcome in unresectable stage III NSCLC after omics 
driven combined modality treatment

TITRE DU DIAPORAMA GénéralHotta, ESMO Open, 2021



TITRE DU DIAPORAMA GénéralXing, Red J, 2021





Take home –Localized EGFR+ NSCLC

Courtesy of Dr M Aldea



Aredo et al, JTO 2021

Pts with EGFR-m NSCLC 
- no benefit with 
consolidation durvalumab
and
- experienced a high 
frequency of irAEs. 
Pts who initiate osimertinib
after durvalumab may be 
susceptible to incident 
irAEs. Consolidation 
durvalumab should be 
approached with caution in 
this setting and concurrent 
CRT
with induction or 
consolidation EGFR TKIs 
further investigated as 
definitive treatment.



EGFR mutated pts EGFR wt
mOS for cCRT: 48.0months (95% CI: 47.2–NC). 36.5months (95% CI: 28.9–NC)

mOS for TKI alone no RT: 24.0months (95% CI: 15.7–NC).

EGFR mutated pts
mPFS for cCRT:  10.5months (95% CI: 5.6–16.6).           
mPFS for TKI alone no RT:  14.6months (95% CI: 8.9–19.3)

1114 / 3151 patients (35%) tested for EGFRm (46% in Asia, 17% in MENA and 32% in LA) 
EGFRm detected in 32% of tested patients (34.3% in Asia, 20.0% in MENA and 28.4% in LA).
Most common initial ttt used in pts with EGFRm : EGFR TKI monotherapy (24%) NOT recommended in guidelines

Outcomes with EGFR-TKI monotherapy as initial therapy, without any irradiation, were worse.

Jazieh et al,Ther Adv Med Oncol 2022



History: what TKI brought
The survival of patients with ALK+ advanced NSCLC

1 year of 
life

10 years
of life ???

2000 2022 2040

New 
drugs

Better
testing

Access 
to drugs

Adapted from Dr M Aldea Slide

SBRT??



SBRT in 
oligoprogressive
disease for pts with
confirmed actionable
mutations
Stratification: stop 
or no stop of TKIs
during SBRT

Genomic profiling and 
SBRT in 
Oligometastatic
disease



Radioimmunotherapy and combination of TKI and RT 
led by genomics and radiomics…

Optimization?

Immunotherapy

Dose

Radiotherapy

Number
of 

targets

Choice
of 

targets

Deutsch et al. Lancet Oncol 2019

Courtesy of Dr R Sun Adapted..

TKIs



“I have a dream, that one day” … 

« Next-generation » 
Tumor Board

Integration of big data 
analysis in routine 
practice

Collaboration is KEY

Courtesy of Dr M Aldea



Low-risk lesions

High-risk lesions

Immunogenic lesion

Lesion-level + 
patient-level analysis Guiding therapeutics

Immunotherapy 
responsive lesions: 

(no RT)

Ablative SBRT
(high-dose RT)

Immunogenic RT
(low-dose RT)

Outcomes prediction

Risk of relapse

Follow-up

Response 
evaluation

Toxicity
assessment

Monitoring

Ultra-precision radioimmunotherapy?

Submitted JITC 2022

Imaging-biomarkers guided radiotherapy

Toward ultra-precision radioimmunotherapy ?

Sun R et al JITC 2022



Thank you!! Grazie per l’invito! 


