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INTRODUCTION

RTOG 0617
Median OS- 28.7 months

5-year survival of  32%

PACIFIC TRIAL
Median OS- 47.5 months With 5-year 

OS-43%

Trial 2 yr OS 2 yr PFS 5yr PFS 5 yr OS
RTOG 0617 60% 31% 20% 32%

PACIFIC 66% 50% 33% 43%



PROTONS- PHYSICAL ADVANTAGE



PROTON THERAPY-
BIOLOGICAL ADVANTAGE



IMMUNOLOGICAL ADVANTAGE

• NSCLC is immune hot with increased spatial 
infiltration of T cells in tumor & microenvironment. 

• RT has immune priming effect

Central Dogma- circulating T Lymphocytes

LD50 of Lymphocytes- 2 Gy
DNA damage can occur at doses as low as 0.5 Gy 



OS

PFS

Risk and impact of radiation related lymphopenia in lung 
cancer: A systematic review and meta-analysis

Significant reduced risk of 
progression and death in pts 
without severe lymphopenia during 
RT. 

Lung V5, Heart V5 and MLD are 
surrogate markers to dose received 
by circulating lymphocytes.

Especially Important in pts with 
other risk factors like advanced age, 
lower baseline lymphocyte counts, 
higher stage and large tumor size.



STUDY QUESTIONS

Can proton therapy in combination with concurrent 
chemotherapy improve eligibility to receive 
maintenance immunotherapy ? 

Can proton therapy be safely combined with 
maintenance immunotherapy ? 



METHOD

• Study design: retrospective data collection  froma 2-center 
prospectively collected lists (226 patients). 

• Population: Stage III NSCLC, receiving CCRT between June’16 and 
Feb’21, staged with FDG-PET and brain imaging. 

• Main exclusion criteria: previous cancer diagnosis-within 2 years and 
previous thoracic RT.



• IRAEs of any grade were reported in 21% vs 31% of 
pts treated with IMPT and IMRT (NS). 

• Hypothyroidism accounted for 44% of IRAEs. 

• Pneumonitis during Durvalumab was reported in 
25% of IMPT and 23% of IMRT (NS).

Results



At day 21 after CCRT, 
93% (IMPT) vs 72% (IMRT) treated pts had a PS≤1 (OR 0.8, p=0.03).





CONCLUSION OF THE STUDY

• PS at day 21 after CCRT was better in patients treated with IMPT, thus 
potentially increasing eligibility for adjuvant Durvalumab. 

• The lower Radiotherapy dose delivered with IMPT might explain our findings.

• IMPT appears to be as safe as IMRT regarding IRAEs.



Strength

1. Unique combination of protons with 
immunotherapy.

2. Several theoretical advantages were being 
tested.

3. Modern proton therapy used for treatment

Weakness

1. Retrospective data.
2. Small sample size
3. No dosimetry reported yet; neither are detailed 

acute/late toxicities
4. No outcomes reported

1. Potentially more pts could be eligible for immuno-RT 
combination.

2. Potential for reducing toxicities during concurrent 
immune.

3. Reduced pneumonitis & cardiovascular risk
4. Opportunity to improve outcomes especially in 

challenging situations- LL primaries, N3, multicentric, 
unhealthy lungs etc.

Opportunities Threat

1. Financial toxicity due to combining two expensive 
modalities.
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