
PHARMACOLOGICAL INNOVATIONS AND 
INTEGRATION WITH RADIOTHERAPY IN 

THIRD STAGE NSCLC
Sara Ramella

Radiation Oncology
Campus Bio-Medico University

s.ramella@unicampus.it



Conflict of interest







Endpoints PACIFIC1

Durvalumab
PACIFIC1

(Placebo)
RTOG 
0617
60Gy

PROCLAIM
standard

PROCLAIM
Pem/Plat

PET-Plan
standard

PET-Plan 
IF

Median Follow-
up

34.2 months 34.2 
months

5.1 years 22.6 22.2 29m 29m

No 476 237 217 301 297 99 106

IMAGING TC mdc PET 91%
RM brain

PET 83% PET 100%

Progression Free Survival

Median 16.9 m 5.6 m 11.8 9.8 11.4 10.2 11

5 years 33.1% 19% 18.3%

Overall Survival
Median 47.5m 29.1m 28.7m 25m 26.8m 36m 30m

12-month 83.1% 75.3% 80.0% 77% 76% 80% 75%

3  years 56.7% 43.6% 45% 37% 40% 50% 40%

5  years 42.9% 33.4% 32.1% - - 33% 33%

RANDOMIZED TRIALS ON CHEMORADIATION IN LOCALLY-ADVANCED NSCLC



INTRATHORACIC PROGRESSION WAS THE MOST 
COMMON PROGRESSION (80.6% VS 74.5% OF 

PROGRESSORS, 36.6% vs 48.1 of ITT population) 

Prof Rimner





@1y 14% vs 29%
@2y  20% vs 39%
@3y  23% vs 42%
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Endpoints PACIFIC1

Durvalumab
PACIFIC1

(Placebo)
RTOG 
0617
60Gy

PROCLAIM
standard

PROCLAIM
Pem/Plat

PET-
Plan

Stand

PET-Plan 
PET-based 

IF

PET boost
Whole T

PET 
boost
PET 

subvol

RTOG 
1106

Stand

RTOG 1106 
PET based 
Adaptation

Median Follow-
up

34.2 m 34.2 m 5.1years 22.6m 22.2m 29m 29m 61m 61m 3.6years 3.6years

N° 476 237 217 301 297 99 106 54 53 43 84

IMAGING TC mdc PET 
91%
RM 

brain

PET 83% PET 100% PET 100% PET 100%

Progression Free Survival

Median 16.9 m 5.6 m 11.8 9.8 11.4 10.2 11 - - - -

5 years 33.1% 19% 18.3%

Local Failure/
LRP Freedom

- - 2y: 
30.7%

37.3% 45.8% 2y: 
39%

2y: 
20%

FFLF
2y: 89%

FFLF
2y: 82%

LRPF
2y:59.5

%

LRPF
2y:54.6%

Overall Survival
Median 47.5m 29.1m 28.7m 25m 26.8m 36m 30m 18m* 17m*

3  years 56.7% 43.6% 45% 37% 40% 50% 40% - - 49.1% 47.5%

5  years 42.9% 33.4% 32.1% - - 33% 33% 30% 20% - -

RANDOMIZED TRIALS ON CHEMORADIATION IN LOCALLY-ADVANCED NSCLC

Local Failure is low with 
PET-based reduced volume



ADAPTIVE RADIOTHERAPY
La RADIOMICA per la terapia di precisione in Oncologia Polmonare

Ramella S et al , 
J Thoracic Oncology 2017 

Fox J, IJROBP, 2009



«ONE NEVER NOTICE WHAT HAS BEEN DONE; ONE CAN 
ONLY SEE WHAT REMAINS TO BE DONE»

+
NEW Radiotherapy Volumes* Immunotherapy

*not the same of PACIFIC trial
Nestle U et al, Trans Lung Cancer Res 2021; 10(4): 1999

FUTURE TRIALS….



Schild JTO 2018; 13(8): 1171-1189

3600 LA-NSCLC, 16 coop group trials of cCRT

VOLUME DOSE

«Schild e al showed IMPROVED LOCAL CONTROL in REDUCED TARGET VOLUMES not necessarly
related to dose..…..One may speculate that a reduction of CTVs could contribute to optimum 
RT-induced immune stimulation by omitting the irradiation of draining lymph nodes»

Nestle U et al, Trans Lung Cancer Res 2021; 10(4): 1999-2010



Lambin P, EORTC Lung
Cancer Group 2021
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79MO - PACIFIC-R: REAL-WORLD 
CHARACTERISTICS OF UNRESECTABLE STAGE 
III NSCLC PATIENTS TREATED WITH 
DURVALUMAB AFTER CHEMORADIOTHERAPY

Fiona McDonald,1 Francoise Mornex,2 Marina Garassino,3 Andrea Riccardo Filippi,4 Daniel Christoph,5 Vilde Drageset
Haakensen,6 Abed Agbarya,7 Michel van den Heuvel,8 Piet Vercauter,9 Christos Chouaid,10 Eric Pichon,11 Shankar Siva,12 

Laurie Steinbusch,8 Idit Peretz,13 Ben Solomon,12 Lore Decoster,14 William Sawyer,15 Allison Allen,16 Muriel Licour,17

Nicolas Girard18

1193 patients enrolled in 254 active sites in 10 participating countries

2021







1. Impact of EGFR mutations on efficacy of consolidation IO

2. Role of consolidation durvalumab in patients not receiving cCRT

3. Role of concurrent durvalumab in patients receiving cCRT

4. Identification of new bio-markers for selection

PACIFIC: is it real enough? (5y OS: 42.9%)

Modified by R. Soo



Aredo JTO 2021

EGFR+= N=37,
RT alone=43%durva= 35%, EGFR TKI 22%
PFS: 6.9m v 10.3m v 26.1m

26.1 m

6.9 m
10.3 m

Durvalumab for Stage III EGFR-
Mutated NSCLC After Definitive
Chemoradiotherapy



ONGOING TRIAL in unresectable LA NSCLC EGFR-mutated

LOGIK0902/OLCSG0905 phase II 8-week gefitinib followed by docetaxel-cisplatin
concurrent radiotherapy (60 Gy/30 F)

RTOG 1306 
(NCT01822496)

phase II randomized erlotinib induction for 3 months followed by CCRT or 
CCRT only

LAURA trial 
(NCT03521154) 

phase III CCRT followed by osimertinib consolidation vs placebo

NCT04304638 trial observational 3 treatment strategies (CRT, radiation plus EGFR-TKI, 
and EGFR-TKI only) based on the real-world data.



1. Impact of EGFR mutations on efficacy of  consolidation IO

2. Role of consolidation durvalumab in patients not receiving cCRT

3. Role of concurrent durvalumab in patients receiving cCRT

4. Identification of new bio-markers for selection

PACIFIC: is it real enough? (5y OS: 42.9%)

Modified by R. Soo



EUROPEAN LUNG CANCER VIRTUAL CONGRESS 2021

78MO Early safety assessment of durvalumab after sCRT in patients with Stage III, 
unresectable NSCLC (PACIFIC-6): Early safety assessment in WHO/ ECOG PS 0-1

u Median age 64 years, 64% male, 64% 
adenocarcinoma, ECOG PS 0= 46%

u Most common doublets
u Carboplatin/ VNR 36%
u Carboplatin/ pemetrexed 18%
u Cisplatin/pemetrexed 16%
u Carboplatin/paclitaxel 14%

u Time from RT to durvalumab <14d: 100%
u Any grade pneumonitis: 32%
u Discontinuation due to pneumonitis: 18%
(PACIFIC 6%)

*Defined as ≥2 cycles of platinum-based CT before RT with ≤6 weeks interval between the last dose of CT and the start of RT. Patients
who received no more than 1 cycle of overlapping platinum-based CT and RT were also eligible. †Q4W for 24 cycles or until disease
progression, alternative anticancer therapy, unacceptable toxicity, withdrawal of consent, or another discontinuation criterion is met.

‡As reported by the investigator and alternatively referred to as PRAEs in the case report form.

EUROPEAN LUNG CANCER VIRTUAL CONGRESS 2021

• A pre-specified early safety assessment was planned after ≥50 patients in the PS 0/1 cohort had the opportunity 
to receive durvalumab for ≥6 months

- We summarised AEs overall and by causality, severity, and seriousness (CTCAE version 4.03)

PACIFIC-6: Phase 2, Open-label, Multicentre, International Trial

A E , adv e rs e ev en t ; C R T ,  c h e m o ra d i o th e ra p y ;  C T ,  c h e m o th e ra p y ; C T C A E ,  C o m m o n Term ino logy  
C riteria fo r A dv e rs e E v en ts ; D o R ,  du ra t ion o f re s p o n s e ;  IV , in t rav enous ; O R R , ob jec t iv e re s p o n s e  
ra te ;  O S ,  ov e ra l l  s u rv iv a l ;  P FS ,  p rog res s ion -f ree  s u rv iv a l ;  P R E A ,  A E  pos s ib ly  re la ted  to  s tudy  
t rea tm en t ;  P S ,  p e r f o rm a n c e s ta tus ;  Q 4 W , e v e ry 4 w e e k s ;  R E C IS T , R e s p o n s e E v a lua t ion C riteria in 
S o l id T u m o rs ; s C R T , s equen t ia l c h e m o ra d i o th e ra p y ; T R A E , t rea tm en t-re la ted A E ; W H O / E C O G ,  
W or ld H ea l th O rgan iz a t ion /E as te rn C oope ra t iv e O n c o l o g y  G ro u p

Stage III, unresectable  
NSCLC

No evidence of 
progression following  

platinum-based sCRT*  
(N ≤120)

WHO/ECOG PS 0/1 Cohort
~100 to 120 patients

WHO/ECOG PS 2 Cohort
≤30 patients

Durvalumab 
(1500 mg IV)†

Durvalumab 
(1500 mg IV)†

Endpoints
Primary: Incidence of Grade  
3/4 TRAEs‡ within 6 months of 
durvalumab initiation

Secondary: PFS, ORR, DoR  
(all investigator-assessed; 
RECIST v1.1), OS, and safety



1. Impact of EGFR mutations on efficacy of  consolidation IO

2. Role of consolidation durvalumab in patients not receiving cCRT

3. Role of concurrent durvalumab in patients receiving cCRT

4. Identification of new bio-markers for selection

PACIFIC: is it real enough? (5y OS: 42.9%)

Modified by R. Soo



Preclinical evidence shows SEQUENCING of 
radiation was critical for anti-tumor response 

to anti-PD-L1

Dovedi SJ, Cancer Res. 2014 Oct 1;74(19):5458-68.



Endpoints KEYNOTE 799
Pembro + Carbo 

Taxol RT

KEYNOTE 799
Pembro + Cisp

Pem RT

NICOLAS TRIAL
Nivo + CT+ RT

DETERRED Trial
Atezo + Carbo 

Taxol + RT

Median Follow-up 32.6

No 112 101 79 30

Progression Free Survival

Median NR NR 12.7 months NR

12-month 67.7% 65.2% 53.7% 66%

Overall Survival

Median NR NR 38.8 months NR

12-month 81.2% 88% 75.5% 77%

24-month 63.7%
Pneumonitis ≧G3 8% 7.9% 11.7% 20%

RT+CT+IO



1. Impact of EGFR mutations on efficacy of  consolidation IO

2. Role of consolidation durvalumab in patients not receiving cCRT

3. Role of concurrent durvalumab in patients receiving cCRT

4. Identification of new bio-markers for selection

PACIFIC: is it real enough? (5y OS: 42.9%)

Modified by R. Soo



Imaging-AI 
Biomarkers for 
Immunotherapy 

Response

PD-L1>50%
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Trebeschi et al, Annals of Oncology 2019

PD-L1>50%

Imaging-AI Biomarkers for Immunotherapy Response

Radiomic Signature

CAN RADIOMICS PERSONALISE IMMUNOTHERAPY?



PHARMACOLOGICAL INNOVATIONS AND INTEGRATION 
WITH RADIOTHERAPY IN THIRD STAGE NSCLC

1. Inoperable patients
• Target Volume definition
• Lymphocytes Sparing Radiotherapy
• Oncogene addicted, consolidation and concurrent ICI 
• New Biomarkers

2. Neoadiuvant strategies



Neoadjuvant durvalumab with or without stereotactic body radiotherapy in 
patients with early-stage non-small-cell lung cancer: a single-centre, 

randomised phase 2 trial

ALTORKI NK,…FORMENTI,  LANCET ONCOLOGY, 22, 6, P824-835, JUNE 01, 2021

This trial is registered with ClinicalTrial.gov, NCT02904954, and is ongoing but closed to accrual.

Methods
We did a single-centre, open-label, randomised, controlled, phase 2 trial, comparing in c-stages I–IIIA 
1. neoadjuvant durvalumab alone 
2. neoadjuvant durvalumab plus stereotactic radiotherapy (8 Gy × 3 fractions)

https://www.thelancet.com/journals/lanonc/issue/vol22no6/PIIS1470-2045(21)X0006-X
http://clinicaltrial.gov/
http://clinicaltrials.gov/show/NCT02904954


Neoadjuvant durvalumab combined with stereotactic body radiotherapy is well tolerated, safe, 
and associated with a high major pathological response rate. This neoadjuvant strategy should
be validated in a larger trial.

Findings DURVA SBRT+DURVA
Pts 30 30
Surgery 87% 87%
Major pathological
response

6.7% [95% CI 0·8–
22·1]

53.3% [34·3–71·7]
(59% complete response)

crude odds ratio 16·0 [95% CI 3·2–79·6]; p<0·0001
Grade 3-4 10%

hyponatraemia
10%
hyperlipasaemia

SAE 6.7% 6.7%

Neoadjuvant durvalumab with or without stereotactic body radiotherapy in 
patients with early-stage non-small-cell lung cancer: a single-centre, 

randomised phase 2 trial

Nasser K Altorki, LANCET ONCOLOGY, 22, 6, P824-835, JUNE 01, 2021

https://www.thelancet.com/journals/lanonc/issue/vol22no6/PIIS1470-2045(21)X0006-X


PHARMACOLOGICAL INNOVATIONS AND INTEGRATION 
WITH RADIOTHERAPY IN THIRD STAGE NSCLC

1. Inoperable patients
• Target Volume definition
• Lymphocytes Sparing

Radiotherapy
• Oncogene addicted, consolidation

and concurrent ICI 
• New Biomarkers

2. Neoadiuvant strategies



«Oggi ci resta la bellezza della vita fatta accanto a lei, per il 
Maestro che è sempre stato e che continuerà ad essere»


