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Learning objectives

• To acquire a deeper understanding of the clinical course of lung cancer.

• To understand biological hypotheses on classification and risk stratification, ongoing/required research in 
therapeutics and knowledge of use of omics technologies for biomarker-enabled precision medicine for lung 
cancer.

• To develop skills and abilities for critical analysis, interpretation of research data and therapeutic strategies.

• To become better equipped for informed, innovative thinking and engagement in ongoing or new research 
projects.



ESMO DEEP DIVE:
LUNG CANCER

McGill University Health Center, Montreal, Canada

SURGERY – CONTROVERSIES AND 
CHALLENGES
Jonathan Spicer, MD PhD 



ESMO DEEP DIVE: LUNG CANCER

CONFLICTS OF INTEREST

Commercial Interest Relationship(s)

AstraZeneca, Merck, Roche, BMS, Novartis, Chemocentryx, 

Amgen, Protalix Biotherapeutics, Xenetic Biosciences, 

Regeneron, Eisai, Peerview, OncLive, Medscape, Pfizer

Consulting, advisory role or honoraria

AstraZeneca, BMS, Merck, Roche, CLS Therapeutics, Protalix

Biotherapeutics, Pfizer, Regeneron
Grant to institution

BMS, Novartis, Roche, Merck, AstraZeneca Clinical trial leadership role





Early-stage landscape has now changed forever…
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NSCLC IS A COLLECTION OF MOLECULARLY-DEFINED 

RARE DISEASES: IO VS TARGETS VS BOTH?

Skoulidis & Heymach, Nat Rev Cancer, 2019



Working at the therapeutic interface of the tumor immune 
microenvironment and a complex genomic landscape
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ATTITUDES TO SHIFTING STANDARDS
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Sorin et al, JAMA Onc 2024

NEOADJ/PERIOP CHEMO-IO IMPROVES EFS IN STAGE II
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HOW QUICKLY WE FORGET…

Basis for the SoC of adjuvant chemotherapy: LACE meta analysis w/ HR 0.83
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Sorin et al, JAMA Onc 2024

Neoadj/periop improves OS in ITT population (N=1645 pts)

NEOADJ/PERIOP CHEMO-IO IMPROVES OS!
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KN671 - FIRST NEOADJ/PERIOP TO SHOW OS BENEFIT IN ITT

Majem et al, ESMO-IO 2024
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WHAT’S THE DATA ON OS FOR ADJUVANT IO?

ITT PDL1>50%

Felipe et al , Ann Onc 2023
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OS IMPROVEMENT WITH ADJUVANT IO LACKS PROMISE

O’Brien et al, Lancet Oncol 2022 Goss et al, ESMO 2024
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Galina F et al, unpublished data

HARD FOR UP-FRONT SURGERY TO SURPASS 

NEOADJ/PERI-OP
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EQUIPOISE STILL EXISTS IN THE FIELD
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BUT WHAT ABOUT ATTRITION TO SURGERY?

Mountzios, Nat Rev Clin Onc, 2023





In NADIM2, surgical attrition for chemo-Nivo was 7%.
Provencio et al, NEJM 2023
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RESECTABILITY REMAINS IN THE CENTER OF THE DEBATE

Houda et al, Lung Cancer 2024



ESMO DEEP DIVE: LUNG CANCER

WHAT ABOUT A SURGICAL SOCIETY?
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Post Hoc Analysis of EFS in Surgically Relevant Subgroups

Data cutoff date for IA2: July 10, 2023.

Baseline Characteristics Post Randomization Factors

Pembrolizumab
  Arm Better

0.2 0.5 2

Placebo
Arm Better

Overall 248/400 0.59 (0.48-0.72)

IIB 53/102 0.59 (0.38-0.92)

IIIA 145/224 0.57 (0.44-0.74)

IIIB 41/55 0.57 (0.36-0.90)

cN1 39/71 0.56 (0.35-0.91)

cN2 126/187 0.63 (0.48-0.82)

Clinical stage

N status

Subgroup Events/participants Hazard ratio (95% CI)
Placebo

Arm

174/397

33/96

100/217

34/62

29/81

86/168

Pembro
Arm

31

cN0 83/142 0.58 (0.41-0.80)59/148

IIA 9/19 0.59 (0.22-1.58)7/22

102/282

Type of surgery

Pembrolizumab
  Arm Better

0.2 0.5 2

Placebo
Arm Better

Overall 248/400 0.59 (0.48-0.72)

R1 or R2 23/35 1.04 (0.54-2.03)

Yes 182/317 0.53 (0.42-0.67)

Lobectomy or
   bilobectomy

142/264 0.58 (0.45-0.75)

Pneumonectomy 26/39 0.40 (0.20-0.77)

No 66/83 0.84 (0.58-1.21)

Surgical completeness

Surgery performed

174/397

14/21

14/37

53/72

31

R0 144/267 0.53 (0.41-0.68)102/299

Subgroup Events/participants Hazard ratio (95% CI)
Placebo

Arm
Pembro

Arm

121/325

Spicer et al, STS 2024

KEY RESPONSIBILITIES OF THE SURGEON: 

SELECT RESECTABLE PTS, RESECT THEM, GET R0!
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RESECT WHAT NEEDS TO BE RESECTED: EXTENT DOES 

NOT IMPACT OS EVEN IF PNEUMONECTOMY IS REQUIRED
CheckMate 816: 4-y survival update

OS by extent of resectiona

Minimum/median follow-up, 49.1/57.6 months.
HRs were NC if there was an insufficient number of events (< 10 per arm). aPatients may have had ≥ 1 type of surgery. In the respective NIVO + chemo and chemo arms, surgery types included lobectomy (77% and 61%) 
and pneumonectomy (17% [11 right; 14 left] and 25% [12 right; 22 left]). b–k95% CI: b70–86; c58–78; d61.5–NR; e31.2–NR; f58–91; g37–70; h46–65; i32–54; j33–75; k22–56.

NIVO + chemo
(n = 25)

Chemo
(n = 34)

Median OS, mo NRd 61.8e

HR (95% CI) NC

NIVO + chemo
(n = 115)

Chemo
(n = 82)

Median OS, mo NR NR

HR (95% CI) 0.71 (0.41–1.21)

PneumonectomyLobectomy

115 105109112 102 99 98 01333588792 0

82 707681 64 63 62 1620335456 0

Months from randomization
No. at risk

25 212324 21 20 20 0017172020

34 283233 26 24 23 0037131822

Months from randomization

76%

85%

69%c

79%b

68%

80%

56%g

80%f
NIVO + chemo

Chemo

0 18126 24 30 36 726660544842 78

NIVO + chemo

Chemo

780 18126 24 30 36 726660544842

0

80

60

40

20

100

O
S
 (

%
)

80

60

40

20

100

O
S
 (

%
)

• 4-year EFS rates were 56%h with NIVO + chemo vs 43%i with chemo in patients with lobectomy (HR, 0.59; 95% CI, 0.39–0.90) 

and 57%j vs 40%k in patients with pneumonectomy (HR, NC)

0

Spicer et al, ASCO 2024
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Spicer et al, ELCC 2024

HRQOL THROUGHOUT THERAPEUTIC PHASE WITH LONG-

TERM PROLONGATION OF QOL 
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FOR REFERENCE THESE ARE THE PATIENT REPORTED 

OUTCOMES FOR PACIFIC ON PHYSICAL FUNCTION…

Hui et al, Lancet Onc 2019
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CheckMate 816: long-term post-surgical HRQoL

EQ-5D UI mean change from baseline by type of surgery

The EQ-5D-3L UK UI ranges from -0.594 to 1 with a higher score indicating a more favorable health state. Patients included in this analysis had definitive surgery and did not receive adjuvant therapy. Patients 

may have had ≥ 1 type of surgery. 1. Pickard AS, et al. Health Qual Life Outcomes 2007;5:70.

PneumonectomyLobectomy
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Spicer et al, AATS 2024

NO DETECTABLE IMPACT OF EXTENT OF SURGERY ON HRQOL
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What did the CM816 and other periop 

protocols say about resectability?







Risk/benefit profile of 

a surgical course versus

non-surgical alternatives

Post-op predicted

functional reserve 

after required pulmonary 

resection for R0

Feasibility of R0 at baseline 

and on expected response 

(guided by biomarker profile)

Formal surgical risk

 assessment indicating 

adequate baseline 

physiology

Surgeon experience 

and risk tolerance 

(highly variable)

My resectability criteria
30

Patient goals of care 

and risk tolerance 

(highly variable)

R Manochakian, MD, FASCO, J Spicer, MD, PhD, FRCPC, H Park, MD, MPH, A Dingemans MD PhD

(note absence of stage)
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Sorin et al, JAMA Onc 2024

IS PDL1 TPS PART OF THE DECISION TREE?

IMPACT ON EFS…
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Sorin et al, JAMA Onc 2024

CLEAR UNMET NEED IS PDL1 NEGATIVE POPULATION 

WHERE OS BENEFIT IS CONSISTENTLY EQUIVOCAL 

DESPITE CONSISTENT EFS BENEFIT: 













End of story? 

Peri-op is best?



GOT ADJUVANT

2-y EFS
75%

DIDN’T GET ADJUVANT

2-y EFS
40%

CHECKMATE 77T
Post-op cohort
N=178pts 
78% of ITT pop

20%

EXCLUDED FROM 
THE ANALISYS!!!

Cascone et al, NEJM 2024



CHECKMATE 816
Post-op cohort
N=149 pts 
83% of ITT pop

???

Spicer et al, ASCO 2023

Is the EFS difference between 77T 
pts who got adj versus all resected 
816 patients driven by 1 year of adj 

Nivo???

NOT 
EXCLUDED!



Neoadj vs Peri-op?

Remains TBD!



What would an ITT 

analysis look like?
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ON INTENT TO TREAT ANALYSIS THE DIFFERENCES 

CANNOT BE DETECTED
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THIS TRIAL WILL RESOLVE THE QUESTION, BUT WILL IT 

BE TOO LATE???
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CheckMate 816 (NIVO + chemo vs chemo): 3-y results by tumor PD-L1 expression

Efficacy outcomes by pCR status in concurrently randomized patients

Minimum/median follow-up: 32.9/41.4 months.
aHR was NC for the chemo arm due to few patients having a pCR (n = 4). bEFS HR was 0.89 (95% CI, 0.64–1.22) for patients with NIVO + chemo vs chemo without pCR. cOS HR was 0.77 (95% CI, 0.52–1.14) for patients with 
NIVO + chemo vs chemo without pCR.

OS

100
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0

No. at risk

0 6 12

Months from randomization

18 24 30

E
F
S
 (

%
)

43pCR 41 40 40 40 39 26 9 3 0

36 42 48 54

136No pCR 95 79 64 57 49 31 11 3 0

4pCR 4 4 4 4 4 3 2 1 0

175No pCR 124 91 75 63 56 36 13 3 0

100

80
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NIVO + chemo (pCR)

Chemo (no pCR)

Chemo (pCR)

0 6 12 18 24 30 36 42 48 54 60

43 42 42 42 42 42 36 22 10 2 0

4 4 4 4 4 4 4 3 2 0 0

136 124 116 107 103 95 81 45 13 4 0

175 162 151 130 115 105 91 49 20 4 0

O
S
 (

%
)

Months from randomization

NIVO + chemo (no pCR)c
NIVO + chemo (pCR)

Chemo (no pCR)

Chemo (pCR)

NIVO + chemo (no pCR)b

NIVO + chemo Chemo

pCR No pCR pCR No pCR

Median OS, mo 
(95% CI)

NR NR
(48.6–NR)

NR NR
(46.8–NR)

HR (95% CI) 0.12 (0.03–0.50) NCa

NIVO + chemo Chemo

pCR No pCR pCR No pCR

Median EFS, mo 
(95% CI)

NR 27.8
(18.9–NR)

NR 20.8
(14.0–34.3)

HR (95% CI) 0.15 (0.06–0.37) NCa

EFS

Because promise of 
PCR ➔ 95% OS @ 
4 years (CM816)

WHY I THINK WE NEED TO FOCUS ON NEOADJ…

Spicer et al, ASCO 2024

And opportunity for 
adjuvant escalation
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Biologically predicted best 
neoadj regimen

Forde et al, NEJM 2022

CAN BIOLOGICALLY ADAPTED THERAPY IMPROVE UPON 

CURRENT NEOADJ SOC?
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Cascone et al, Nat Med 2023
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BECAUSE PATH RESPONSE BEGETS OS BENEFIT…

Awad, JCO 2024
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ADC NOW IN THE PHASE 3 REALM OF RESECTABLE NSCLC, 

ALBEIT AS AN ADJUVANT ESCALATION STRATEGY…

Lee et al, CSCO 2024
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INDIVIDUALIZED NEOANTIGEN THERAPY NOW IN 

RESECTABLE NSCLC FOR ADJUVANT AND PERIOP

Spicer et al, AACR 2024
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Expensive study!

MY FEARS FOR THE FUTURE OF RESECTABLE 
NSCLC TRIALS

If most patient friendly option wins, company loses!
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Expensive study! So why bother with the commercially risky design…

MY FEARS FOR THE FUTURE OF RESECTABLE 
NSCLC TRIALS
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MAJOR CHALLENGES

• Shifting standards that lack consensus: Can we find a way to 

all pull in the same direction?

• Increasing diagnostic precision means more subgroups and 

challenging accruals

• Multiple competing strategies may yield positive results in 

overlapping subgroups

• How to manage patient interests when these collide with 

commercial imperatives!



AI Predictions

Image generated by ChatGPT, OpenAI, 2024



Integration of key data from:
- Clinical characteristics 
- Molecular details
- Imaging Response
- ctDNA response
- Post-induction tumor-immune 

interface pattern
- High throughput PDO screen
- Adverse-event profile

Next step?

No Tx
needed

ADC

PD1 mAb

mRNA Tx

PD1-CTLA4 
bispecific

PD1-VEGF 
bispecific

Targeted 
TxRad Tx



Questions?
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Non-metastatic Non-small Cell Lung Cancer: 
Multidisciplinary State of the Art
Radiation – opportunities, future directions

5th March 2025

Prof Corinne Faivre-Finn

The Christie NHS Foundation Trust 

University of Manchester 

UK
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Early-stage NSCLC



SABR is Standard of Care for 

‘Medically Inoperable’ early stage NSCLC

Ball. Lancet Oncol 2019

Central and Ultra-central SABR Outcomes

Q1- Can we reduce the toxicity of SABR?

Local control – 80-90%



SABR vs Surgery
Pooled analysis STARS and 

ROSEL n=58
Chang. Lancet Oncol 2015

Q2- Can SABR be an alternative to surgery?

STABLMATES NCT02468024 VALOR NCT02984761

Completed accrual 430/670 randomised



Risk of treatment failure-Real world evidence 

Freedom from First Failure (Death Competing Risk)

1y 2y 3y

<=2 cm 80.3 69.1 62.8

>2-3 cm 74.1 65.1 60.2

>3-7 cm 67.2 56.9 51.1

n=821

North American Conference on Lung Cancer 2019  Abstr GS04

•  tumour size
     =  rate of failure 
• Majority of failures within 

first 2 years post SABR
• Majority are distant 

failures
Freedom from First Failure (Death Competing Risk)

1y 2y 3y

<=2 cm 80.3 69.1 62.8

>2-3 cm 74.1 65.1 60.2

>3-7 cm 67.2 56.9 51.1

n=821

Rationale for adjuvant IO 

• Chemotherapy too toxic 
in this population 

•  IO has a tolerable 
toxicity profile 



Role of adjuvant systemic therapies 

Q3- Can IO reduce the risk of metastatic disease in patients without driver mutations ?

Chang. Lancet 2023

Q4- Can EGFR TKIs reduce the risk of metastatic disease in patients with driver mutations ?

I-SABR phase 2 trial
SABR +/- 4 cycles of Nivolumab 

Need for larger phase 3 study,  excluding driver mutations, double-blinded or placebo-
controlled, with masked  independent central review of imaging Q5- can PDL1 be used as a biomarker?



Locally advanced NSCLC

De-escalation of RT  



Importance of the quality of RT

P
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3DRT2DRT

IMRT/VMAT



Impact on toxicity of CTRT
Study
Year 

publication 

N Inclusion Staging PET-

CT

Treatment regimen

 in standard CRT arm

RT technique Toxicity

RTOG 9410

2011

610 Inoperable stage  II-III 0 63 Gy 

cisplatin-vinblastine

2DRT Grade ≥3 oesophagitis 22%

Grade ≥3 acute RP 4%

Grade 5 toxicity 2%

Auperin meta 
analysis

2010

603 concurrent 

602 sequential 

Unresectable stage III 0 60 Gy (2 tirals), 66 Gy (1 trial), 66 Gy in 24 fractions (1 trial), 56 

Gy split course (1 trial), 48.5 Gy (split course of 36 Gy in 12 

fractions, 7 days’ rest, 12.5 Gy in 5 fractions)

Single agent low-dose cisplatin (2 trials), cisplatin-based 

doublet (3 trials), carboplatin (1 trials)

3DCRT in 1 trial

Remainder 2DRT

Grade ≥3 oesophagitis 18% 

(concurrent CRT)

Rates of acute pneumonitis and grade 
5 toxicity NR

PROCLAIM

2016

598 Unresectable

Non squamous stage  III

82% 60-66 Gy 

etoposide-cisplatin

Consolidation in both arms 

25% IMRT 

(remainder 3DCRT)

Grade ≥3 oesophagitis 15.5%

Grade ≥3 pneumonitis 1.8/2.6 %

Grade 5 toxicity 1.7/1%

RTOG 0617

2015

424 analysable 

for RT end-point

Unresectable stage III 91% 60 Gy concurrent carboplatin-paclitaxel

 followed by 2 cycles consolidation

46/47% IMRT 

in 60/74 Gy arms 

(remainder 3DCRT)

Grade ≥3 oesophagitis 7% 

 Grade ≥3 pneumonitis 7%

Grade 5 toxicity 3%

KCSG-LU05-04

2015

437 Unresectable stage  III 92% 66 Gy concurrent docetaxel-cisplatin

 Arm A: CRT - observation

Not reported Grade ≥3 oesophagitis 9.5%

Grade ≥3 pneumonitis 1.2%

Grade 5 toxicity 3.6% during CRT, 2.9% 
during consolidation



Impact of local control on overall survival

CHART
• 60 Gy/30# OD vs. 54 Gy/36# TDS

• HR local progression 0·77 (p=0·027, 95% 0·61–0·97)

• HR death 0·76 (p=0·004, 95% CI 0·63–0·92)

NSCLCCG Meta-analysis

(6 trials, 1205 patients)

• HR death 0.83 (p=0.04); absolute benefit  survival 4.5% at 5 years 

• HR loco-regional progression 0.77; 95% CI 0.62 to 0.95; p= 0.01); absolute 
survival benefit  6% at 3 years  

RTOG Meta-analysis 

(7 trials, 1390 patients)

• Improved local control correlates with improved overall survival (p<0.0001)

Auperin et al. JCO 2010

Machtay et al. JTO  2012

Saunders et al. Lancet 2010
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60 Gy 74 Gy

Median survival 
(95% CI)

28.7 months
(24·1–36·9)

20.3 months
(17·7–25·0)

Oesophagitis G3+ 7% 15%

Treatment-related 
deaths

2 8

38% greater risk of 
death in 74 Gy arm

Bradley. Lancet Oncol 2015

Failure of dose escalation - RTOG 0617

What have we learnt?

Heart dose matters
 Bradley. Lancet Oncol 2015

 Mcwilliam. EJC 2017

 Stam. Radiother Oncol 2017

 Vivekanandan. Int J Radiat Oncol Biol Phys 2017

 Banfill. JTO 2021

 

Dose to the immune cells matters

 Jin. Cancers 2021

 Abravan. JTO 2020



Image-based data mining

• 1101 patients

• NSCLC 

• Curative intent RT, 55Gy/20#

Base of the heart identified as the anatomical 

area associated with poor survival 

Validated in external datasets 

RTOG0617 and PET-plan trials

Reduction of RT dose to base of heart investigated in 
the prospective RAPID-RT study 



Importance of radiation dose to immune cells 

EDIC ranged from 2.05-12.20 Gy 

EDIC was significantly lower for the 60-Gy vs 74-Gy arm 

(p <0.0001)
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EDIC is the strongest significant factor for OS

EDIC-Effective Dose to the Immune Cells (RTOG017)

Jin. Cancers 2021

Impact of G3 lymphopenia on survival 

Abravan. JTO 2020
Severe lymphopenia is a poor prognostic factor for OS and could be mitigated 

by minimising thoracic vertebrae V20, MLD, mean heart dose



PACIFIC -randomised, double-blind, placebo-controlled, multi-centre study

. 

Antonia NEJM 2017 & 2018; Faivre-Finn JTO 2021; Spigel JCO 2022

Consistent benefit in most subgroups 
FDA-approval in all comers

EMA and NICE-approval in PDL1>1%

Unresectability loosely  defined

HR 0.72



Concurrent IO and consolidation IO  - PACIFIC 2
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Bradley ELCC 2024

More AEs in the concurrent  arm
More discontinuation of CTRT+durvalumab  and more discontinuation 
of  durvalumab  consolidation  due to AEs, particularly  in the first 4 
months from start of CTRT +/-IO



IO in stage 3 NSCLC -Outstanding questions

Timing of CTRT and consolidation IO?

Optimal duration of IO treatment?

What are the optimal RT dose and schedule to enable adequate 
priming for immunotherapy? Target volume? 

What type of immunotherapy should be used in combination with RT? 
What is the benefit of immunomodulators in addition to ICIs?

Beyond PDL1- Who are the patients most likely to benefit from 
consolidation immunotherapy post-CTRT? 

14 days?
42 days?

1 year?
2 years?
<1 year?



Phase II and III clinical trials investigating IO and TKIs in unresectable stage III NSCLC 

Remon –Ther Adv Med Oncol 2022 – Updated 2025

Ongoing studies of consolidation intensification with immunotherapy agents that target different immune 
checkpoint pathways beyond PD-1/PD-L1 to enhance anti-tumor responses

• PACIFIC 9 - Phase III clinical trial evaluating the efficacy of combining durvalumab with either oleclumab (anti-
CD73) or monalizumab (Anti-NKG2A) vs durvalumab

• PACIFIC 8 -Phase III study assessing the safety and efficacy of durvalumab combined with domvanalimab (Anti-
TIGIT) vs durvalumab in patients PD-L1+

• SKYSCRAPER 03 – Phase III assessing the efficacy of atezoluzimab + tiragolumab (Anti-TIGIT) vs single-agent 
durvalumab 

• BTCRC LUN 16-081 –Phase II trial assessing nivolumab alone versus nivolumab combined with ipilimumab (anti- 
CTLA4)

• CheckMate 73 L -  Phase III randomized study comparing the efficacy of nivolumab plus cCRT followed by 
nivolumab with or without ipilimumab (anti- CTLA4) versus cCRT followed by durvalumab



CONCORDE trial

Walls. Clin Transl Radiat Oncol. 2020



Grey areas

Q1 – Should we de-escalate dose and volume of RT?



70 Gy

De-escalation of volume

Nestle, Lancet Oncol 2020

Nestle, Lancet Oncol 2020 

PET PLAN - 205 pts randomised 

Target volume delineation informed PET and CT + elective nodal 

irradiation or by PET alone

Risk of progression in the 

PET-group non-inferior

HR 0·64 [95% CI 0·37–1·10])

Van Diessen, Radiother Oncol 2020

Van Diessen, Radiother Oncol 2020

Differential dose 

to nodes

60 Gy

60 Gy

Reduced oesophageal and lung toxicity
No increase in regional failures

? Omit 

60 Gy

Primary endpoint: 

time to locoregional progression

https://nhs-my.sharepoint.com/personal/corinne_finn_nhs_net/Documents/RWE%20and%20RAPID-RT_Santiago%202023.pptx?web=1
https://nhs-my.sharepoint.com/personal/corinne_finn_nhs_net/Documents/RWE%20and%20RAPID-RT_Santiago%202023.pptx?web=1


De-escalation of dose to critical structures 

Price et al. Clin Oncol  2022

RAPID-RT trial
Dose limit to base of 

heart using rapid-
learning methodology

Q2 – Can a reduction in dose to  heart substructures improve survival ?

Dose limit 19.5 Gy 

Q3 – Can a reduction in dose to immune cells improve survival ?



Role of protons 

Banfill ESTRO 2021

Heart

Immune system 

Q4- Can proton spare the cardiac avoidance area?

RCT proton vs photon

No difference in mean lung dose
Reduction in mean heart does
No differences in outcome 

Liao. JCO 2018

NRG 1308 completed recruitment 
sept 2023

Mean dose cardiac 
avoidance area 

Mean dose cardiac 
avoidance area 
significantly lower 
with proton   

Li. Red J 2022

• 343 patients

• IMRT or PBT
• Severe lymphopenia 

(SRL) <0.5

• Propensity score 
matching performed 

between the IMRT and 
PBT groups

Risk of severe lymphopenia reduced with proton by limiting thoracic vertebra and aortic doses  

SRL showed significant association with poorer OS

Propensity score matching 

Q5- Can proton  reduce the risk of severe lymphopenia ?



Q6- Can we better select patients for IO. Role of ctDNA?

Pellini . JCO 2022

Could ctDNA be predictive of benefit from CTRT and IO? 

Moding et al. Nature Cancer 2020

218 samples
65 patients treated with concurrent CTRT

28 received consolidation IO
CtDNA-→good outcome independently of the use of consolidation IO

CtDNA+→outcome improved by consolidation IO

MeRmaiD-2 trial (NCT04642469) 
Stage II–III NSCLC post-resection +/- neo/adjuvant therapy

Patients CtDNA+ were randomised to durvalumab or placebo



Conclusions 

Drug-RT combination is a major opportunity in 
stage 1-3 NSCLC. New opportunity:ADCs and RT   

Integration of IO is a major success→strong 
rationale for de-escalation of RT in IO era

Dose and volume de-escalation facilitated by  
modern RT techniques  

Key message: enrol patients in clinical trials





Key challenges moving from trials into practice in NSCLC
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Treatment options for metastatic NSCLC in 2025

*First-line targeted therapy not approved for all indicated targets.
ALK, anaplastic lymphoma kinase; BRAF, B-Raf proto-oncogene; CT, chemotherapy; EGFR, epidermal growth factor receptor; HER2, human epidermal growth factor receptor 2; IO, immunotherapy; KRAS, Kirsten rat 
sarcoma virus; MET, mesenchymal–epithelial transition factor; NSCLC, non–small cell lung cancer; NTRK, neurotrophic tyrosine receptor kinase; PD-L1, programmed death-ligand 1; RET, rearranged during transfection 
proto-oncogene; ROS1, c-ros oncogene 1.
1. Hendriks LE et al. Ann Oncol 2023; 34 (4): 358–376. 2. Hendriks LE et al. Ann Oncol 2023; 34 (4): 339–357.

First line

⅓
PD-L1–

IO–CT combo

⅓
PD-L1 (≥50%)

IO mono
or 

IO–CT 
combo

⅓
PD-L1 (1%–49%)

EGFR mutated, BRAFV600

mutated, ALK rearranged,
ROS1 rearranged

Targeted therapy*

RET rearranged,
HER2 mutated, METexon14, 

KRASG12C, EGFRexon20,
NTRK rearranged

Oncogene-addicted2Non-oncogene-addicted1



Is NSCLC so easy to treat?
Basic algorithm Tumor biopsy

Immunotherapy+/- CT

Diagnosis and 
molecular profiling

Disease staging
If metastatic

Oncogene-addicted

Targeted therapy

Non-oncogene addicted



NSCLC is not easy to treat
Issues in clinical practice

1) Facilities and expertise

2) Quality of tissue, lack of information3) Tissue, pre-analitic, accessibility, facilities, 
waiting lists and cost for staging

4) Trial related
(patient characteristics-age,
PS, comorbidities)

5) Non-trial related
(cost/reimbursement,
Doctor strategy-sequence
Patient preference/bias)



1: Tumor biopsy is often challenging in lung cancer

Courtesy of Prof R. Trisolini



2: Quality of tissue 

Courtesy of Prof R. Trisolini



Sadik H, et al. JCO Prec Oncol 2022

Biomarker test ordering or pre-analytic impact on patient loss 



Accurate staging often not feasible 

www.agenas.gov.it



Clinical trials have too stringent selection criteria
Example of criteria required for a phase III clinical trial



KEYNOTE 042 trial as 
an example

Mok T, et al. Lancet 2019

Only 37% of screened patients 
were included in the study



Certain patient populations are not included/under-represented

• Elderly

• PS ≥ 2

• Patients with comordities

• Brain mets (including specific brain location, number, size) 



A way to select a positive population



ETOP study: real world data

• Primary outcome was overall survival (OS) among treatment initiators1

• Secondary endpoints included real-world progression-free survival (rwPFS) using a 
clinician-anchored approach supported by radiology report data2

• Subgroup analyses were conducted to evaluate the influence of brain metastases, 
liver metastases and smoking history

Chemotherapy-naive patients 
with stage IV nsq-NSCLC and high 
PD-L1 expressiona

(N=520)

CIT-mono (n=351)

CIT-combo (n=169)

Propensity 
score 

weighting

Survival
follow-up

a PD-L1–high expression defined as TPS ≥50% by local test. Assay type was balanced between CIT-mono (86% 22C3) and CIT-combo (85% 22C3); 

remaining patients in each group had “Other/Unknown” assay.

1. Curtis MD, et al. Health Serv Res 2018;53(6):4460-76. 2. Griffith SD, et al. Adv Ther 2019;36(8):2122-36.

Peters S, ESMO Virtual Plenary 2021



Does this study reflect the clinical scenario? 
Patient selection

Patients diagnosed with NSCLC with 
≥2 visits in the FH network 

on or after 1 Jan 2011 (N=246,400)

Probabilistic sample 
(n=141,013)

Advanced diagnosis 
after 24 Oct 2016 

(n=24,075)

De novo stage IV
(n=14,635)

Relapse after initial 
diagnosis stage I-III 

(n=9440)

Attrition step De novo stage IV NSCLC Initial diagnosis stage I-III NSCLC
Receipt of CIT-mono or CIT-comboa 5168 2125
Relevant line of therapy started before 28 Feb 2019 3132 1271
Normal laboratory values 2756 1104
ECOG performance status, 0-1 1508 642
PD-L1 ≥1% 975 379
No evidence of ALK, EGFR, ROS1, BRAF 930 352
No structured activity gap 905 347
Evidence of metastatic diagnosis 905 253
Random sample 774 –
Confirmed receipt of treatment in 1L 764 191
Non-squamous histology 594 134
PD-L1 ≥50% 428 92

a CIT-combo included platinum-doublet therapy without bevacizumab; patients participating in a clinical trial were excluded.

N=520

From 24.075 initial cases

T
O

• Only 2,1% of initial cases included onto the analysis
• No PS2 patients
• No squamous patients

«selected» real-life



Patient selection: A potential bias in real world data 

• Stage IIIb/IV NSCLC (squamous or non-squamous) 
• Progression following 1-2 lines of prior chemotherapy 
• Any PD-L1 status
• Patients typically excluded from clinical trials:

o ECOG PS 2
o Prior anti–PD-1 treatment
o Untreated/treated asymptomatic CNS metastases
o Autoimmune disease
o HBV/HCV/HIV+
o Severe renal impairment 

N = 619

Atezolizumab1200 mg IV q3w 
until loss of clinical benefit, 

unacceptable toxicity, 
investigator/patient decision to 

withdraw, loss of 
follow-up or death

Prospective, Phase III/IV, Multicenter TAIL Study

Primary endpoint (readout ≈ 6 mo after LPI):
• Incidence of SAEs related to atezolizumaba

• Incidence of irAEs related to atezolizumabb

Secondary endpoints
• OS, OS at 6 and 12 mo, PFS, ORR, DOR 
• Safety and efficacy in subgroups

Ardizzoni A et al. ESMO 2019



Baseline Characteristics: special populations still under-represented 

Characteristic 
All Patients 

(N = 615)

Median age (min-max), y 64.0 (24-88)

Male, n (%) 370 (60.2)

ECOG PS, n (%)

0-1 554 (90.1)

2 61 (9.9)

Stage IV at diagnosis, n (%) 581 (94.5)

Histology, n (%)a

Non-squamous 462 (75.1)

Squamous 152 (24.7)

Prior lines of NSCLC therapy, n (%) 

1 398 (64.7)

2 177 (28.8)

> 2 40 (6.5)

Characteristic 
All Patients (N 

= 615)

Prior chemotherapy, n (%)b 611 (99.3)

Prior anti–PD-1 therapy, n (%)c 39 (6.3)

≥ 2 prior lines of NSCLC therapy 35 (89.7)

EGFR mutation, n (%) 40 (6.5)

EML4-ALK rearrangement, n (%) 5 (0.8)

PD-L1 expression on TC, n (%)d

Positive (≥ 1%) 213 (34.6)

Negative (< 1%) 168 (27.3)

Unknown 234 (38.1)

CNS metastases, n (%) 89 (14.5)

Renal impairment, n (%)e 78 (12.7)

History of autoimmune disease, n (%) 30 (4.9)

OAK-like population, n (%)f 406 (66.0)

Ardizzoni A et al. ESMO 2019



Similar efficacy to clinical trials

Patient subgroup n CR, n (%) PR, n (%)
ORR, % 
(95% CI)

PFS, mo

(95% CI)

OS 
events, n

OS, mo
(95% CI)

All patients 615 3 (0.5) 65 (10.6) 11.1 (8.7,13.8) 2.7 (2.1, 2.8) 312 11.1 (8.9, 12.9)

OAK-like 
population

406 3 (0.7) 52 (12.8) 13.5 (10.4,17.3) 2.8 (2.7, 3.9) 181 13.7 (11.6, 15.5)

Ardizzoni A et al. ESMO 2019

OS in OAK-like patients

55%

40%

41%

27%

18-mo OS

12-mo OS

Overall	survival,	ITT	(n	=	850)

HR,	0.73a

(95%	CI,	0.62,	0.87)
P	=	0.0003
Minimum	follow	up	=	19	months

aStratified HR.

Atezolizumab
Docetaxel

Median	9.6	mo
(95%	CI,	8.6,	11.2)

Median	13.8	mo
(95%	CI,	11.8,	15.7)

O
ve
ra
ll
	S
u
rv
iv
al
	(%

)

Months

HR,	0.73a

(95%	CI,	0.62,	0.87)
P	=	0.0003
Minimum	follow	up	=	19	months

OS in OAK trial



Patient selection: the Nivolumab Italian Expanded Access Program (EAP) 

Outcomes from 1959 patients treated within the Italian EAP have been analyzed

•EAP-Squamous Cohort: 371 patients enrolled (Apr – Sept 2015) at 96 Institutions and treated 
with at least 1 dose of Nivolumab 

✓Median follow-up 7.1 months (range 0.1 -16.4 months) 

✓Median Nivolumab doses 6 (range 1-22) 

•EAP-NonSquamous Cohort: 1588 patients enrolled (Jun 2015 – Apr 2016) at 153 Institutions 
and treated with at least 1 dose of Nivolumab 

✓Median follow-up 8.1 months (range: 1.0–27.4)

✓Median Nivolumab doses 7 (range 1-55) 

•Scientific Relevance 

✓SQ-NSCLC Italian EAP 10 abstracts presented at International Congress

✓NSQ-NSCLC Italian EAP 11 abstracts presented at International Congress



EAP Squamous cohort: similar patients characteristics to registration trial 

Crinò L, et al. WCLC 2016;  Brahmer J,  et al. NEJM 2015

Italian EAP Squamous cohort

CheckMate 017



Italian Nivolumab EAP Squamous cohort, OS similar to registration trial 

Crinò L, et al. WCLC 2016;  Brahmer J,  et al. NEJM 2015



Cost/reimbursement is a relevant issue



Physician strategy : the illusion of a perfect sequencing 
ALK+ NSCLC as an example

ALEX, Ph. III 
Alectinib vs Crizotinib

Mok T, et al. Ann Oncol 2020; Camidge R, et al. JTO 2021; Solomon B, et al. JCO 2024

ALTA-1L, Ph. III 
Brigatinib vs Crizotinib

PFS
(Investigator-assessed)  

PFS 
(BIRC-assessed)

CROWN, Ph. III 
Lorlatinib vs Crizotinib

PFS 
(BIRC-assessed)



Lin JJ, ASCO 2024 

The best FIRST

Chi vuol esser lieto, sia: di doman non c'è certezza -  Let who will be gay, tomorrow, none can tell
 
Lorenzo de’ Medici, ” The Magnificent” - Canzona di Bacco, Florence, 1490



Patient bias: fake news impair therapy acceptance/compliance

Source of information in Italy

51° Rapporto Censis 2017



Conclusions

• Clinical practice is different to clinical trial

– Patients are not selected using the trial criteria

– Several subpopulations are not or minimally represented (PS2, elderly…)

• In clinical practice several factors interfere with patient journey

– Issues for diagnosis and staging

– Biomarker testing

– Physician and/or patient preference

• Real world data are useful but not enough for depicting all clinical scenarios

– Selection remains an issue

– Quality of data often not optimal

federico.cappuzzo@ifo.it
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