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Overview

Where do we come from in unresectable stage III NSCLC?

Current standard of care

New immunotherapy based treatments

Why protons make fitter patients and why this matters

Take home messages



Evolution of the treatment for patients with unresectable stage III NSCLC 

1980s
RTx only

2y OS 18%

RTOG73-01
60Gy/30fr 

>superior control 
vs several other 

Rtx regimens

1996
Seq CRT

5y OS 17%

CALGB 8433
Seq CRT > OS vs 

Rtx alone

RTOG0716
No benefit 74Gy vs 

60Gy, no benefit 
adding cetuximab

2011
Conc CRT*
5y OS 16%

RTOG94-10
Conc CRT > OS vs 

seq CRT

2020
Conc CRT

5y OS 32%

2022
PACIFIC

5y OS 43%

PACIFIC
Adj durvalumab > 

OS vs placebo 
after conc CRT

Perez Cancer 1982; Dillman JNCI 1996; Curran JNCI 2011; Bradley JCO 2020; Senan JCO 2016; Kelly JCO 2008; Spigel JCO 2022; 
De Ruysscher Ann Oncol 2009; Hanna JCO 2008. *median and 2y OS superior for CCRT

PROCLAIM
Pem-cis = eto-cis conc CRT

SWOG S0023
No benefit maintenance gefitinib

Etc….

Survival improvement due to: better staging – better treatment and supportive care – immunotherapy

>40% of patients with unresectable stage III NSCLC still ineligible for conc CRT



Unresectable stage III (TNM7)
Loosely defined and based

on site’s criteria

Primary endpoints
PFS (BICR)

OS

PACIFIC: adjuvant durva, the standard of care for unresectable stage III NSCLC

5y OS 43% vs 33%

5y PFS 33% vs 19%

Spigel JCO 2022

270/983 NOT 
randomized

Early start durva = beneficial

No data about use of protons



Does the benefit extend to a “real-world” population? PACIFIC-R interim OS data 

N = 1154   -   type of RTx?  -   Median time to start durva: 56d; 64% >42 days 
30% 70+ years old; 2% PS 2; 15% seq CRT

Fillippi ESMO Open 2024

v
v

Early start durva = beneficial

PACIFIC 3y OS 57%



Adjuvant immunotherapy after sequential chemoradiotherapy?

mPFS 8.1 vs 4.1
18 months PFS 31.2% vs 11.8%

Fillippi ESMO Open 2024; 
Garassino JTO 2022; Zhou Lancet 
2022 

2-year OS 69.8% 

GEMSTONE 301 seq CRT subgroup
Adj sugemalimab 2y vs placebo

Eligible only PS 0-1, no data about 
type of Rtx

PACIFIC-R sCRT vs cCRT
PACIFIC-6 adj durva 2 years, N=117 

2.6% PS2 – no data type of Rtx

3 years OS 57.9% 

Daily practice sCRT = frail patient



Multiple challenges remain in unresectable stage III NSCLC

Remon Ther Adv Med Oncol 2022; Bortolot CTR 2024

New strategies needed to improve survival We need to ↓ tox for those with ↑risk

We need FIT patients for enrollment in trial



(Modified from) Cortiula et al, Ann  Onc , 2022

All patients eligible for CCRT

Healthy immune system

All patients eligible for CCRT

CT/ICI synergism

Less toxic vs concurrent?

Early PD not eligible (but would they 

have progressed with ICI?)

Radiotherapy – immunotherapy strategies evaluated in stage III NSCLC

Comparing outcomes with different 
strategies not possible!

WHAT ABOUT PROTONS?



Novel approaches – combination immunotherapy - COAST

Herbst JCO 22; Cortiula Ann Oncol 2022

69/258 NOT 
randomized

mPFS 15.1 vs NR vs 6.3m 

Durvalumab arm underperforms: patient characteristics? 
<2% gr 3+ pneumonitis

Phase III PACIFIC-9 ongoing

No data about use of protons



Novel combinations: dual immunotherapy

Durm ASCO 22; De Ruysscher Clin Lung Cancer 2022

phII LUN 16-081

mOS NR vs NR

PHASE III CHECKMATE 73LA PRESS 
RELEASE: NEGATIVE STUDY

Grade 3+ pneumonitis 9% (nivo) 
vs 18% (nivo/ipi)

↑grade 3+ tox with 
combination (19 vs 28%)



Novel approaches – concurrent immunotherapy?

After promising phII data (NICOLAS, DETERRED) ph III PACIFIC-2 negative for OS

Peters JTO 2021; Lin JTO 2020: Liu Lung Cancer 2022; Bradley ELCC 2024

+ ↑ toxicity

No data about use of protons

mOS 36.4m vs 29.5m, HR 1.03 



Novel approaches – concurrent immunotherapy?

After promising phII data (NICOLAS, DETERRED) ph III PACIFIC-2 negative for OS

Peters JTO 2021; Lin JTO 2020: Liu Lung Cancer 2022; Bradley ELCC 2024

Is this due to the 
immunosuppressive effect of 

concurrent RT?



Rationale to combine immunotherapy and radiotherapy

Kordbacheh Ann Oncol 2018; Sharabi Lancet Oncol 2015

RTx and ICI can act synergistically



But radiotherapy can also be immunosuppressive

Cortiula, Ann Onc 2022



How to minimize the immunosuppressive effects of Rtx?

Proton therapy?

Lynch Lancet Oncol 2024



Langendijk et al, 2013

Patients’ selection for proton therapy – decision process

Patients are selected for PROTONS 
through Normal Tissue Complication 

Probability models.

10% grade ≥2 pneumonitis @ 6 months

10% grade ≥2 esophagitis @3 months 

2%  all-cause mortality @ 2yrs 

15% esophagitis+pneumonitis grade ≥2 



Lymphopenia Grade 4 (esophageal cancer)

How protons can make a fitter immune system?

RT volumes to bone marrow, thymus and lymph nodes

RT volumes to circulating immune cells.

0.5-2 Gy is already lethal for stem cells and lymphocytes.

1.Wennerberg et al, 2017
2.Abravan et al, 2020

Pts with locally advanced NSCLC treated with RT



How protons can make a fitter immune system?

Kuo et al, 2014
Sanchez-Castillo et al, 2020

Healthy tissues inflammation generated by RT might 
impair the immune system



Cortiula et al, Radiotherapy and Oncology  2023

Can we prevent lymphopenia?
Retrospective multicenter series N = 228 protons vs photons

How protons can make a fitter immune system?



How protons can make fitter patients?

Cortiula et al, Radiotherapy and Oncology  2023; Liao et al, JCO, 2018



Craddock JTO 2022; Tohidinezbad CTRO 2022; Nathan Y. Yu et al, Clinical Lung Cancer 2022. 

Heart dose and cardiac comorbidities 
increases late cardiac tox after CCRT

lungART data

How protons can make fitter patients?

Probability without grade ≥ 3 cardiac event
in patients treated with IMPT versus IMRT.



How protons can make fitter patients?

Cortiula, Radiotherapy and Oncology  2023

Intrapatient comparison: 
IMRT vs IMPT plans



Take home messages

Adjuvant durvalumab is SoC after chemoradiotherapy for fit patients
 1/5 is cured WITHOUT durva – 2/3 will relapse DESPITE durva

We need to personalize treatment in unresectable stage III NSCLC
 Ensure that patients are as fit as possible
  Trial enrollment
  Toxicity reduction – early start of immunotherapy
 Minimize immunosuppressive effects of radiotherapy→better outcome
  
With improving survival, (late) toxicity prevention is necessary

Protons can play a role in improving fitness and reducing immunosuppressive effects of Rtx 
ultimately leading to better survival



Thank you!
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