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NSCLC – SBRT in Early Stage

101 pts enrolled

SABR: 66

Standard RT: 35

Local Progression: 14%

Local Progression: 31%
(hazard ratio 0·32, 95% CI 

0·13-0·77, p=0·0077)

No increased toxicity
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NSCLC – SBRT in Early Stage

National Cancer Database (NCDB) 2004-2014
15,792 patients

non-metastatic, node-negative invasive NSCLC 
with primary tumor size ≤5.0 cm who did not 

undergo surgery or chemotherapy

Highlights
•   SBRT was much more common (93%) than percutaneous local tumor ablation (LTA)(7%).
• Higher OS was associated with SBRT versus percutaneous LTA in early-stage NSCLC.
• Improved OS was observed with SBRT for tumor sizes >2.0 cm (HR 0.72, p < .001)
• Patients with tumor sizes ≤2.0 cm had similar OS between treatments.
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Retrospective, single-center analysis 
205 patients aged ≥70 years with stage I NSCLC 

SBRT (BED>100 Gy) or surgery (Hangzhou, China)
January 2012 to December 2017

Propensity score matching analysis (35 pts each group)

Surgery vs SBRT

3y-OS: 82,5% vs. 87,8%
5y-OS: 72,9% vs. 59,5%

(P=0,615)
3y-LRF: 90,0% vs. 91,1%
5y-LRF: 80,0% vs. 84,1%

(P=0,887)
Similar outcomes

NSCLC – SBRT in Early Stage

Zhejiang Cancer Hospital (Hangzhou, China)
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NSCLC – SBRT in Early Stage

OBJECTIVE - DESIGN
• To compare long-term overall survival (OS) of patients

with ES NSCLC after surgery vs SBRT when the extent
of regional LNE in patients undergoing surgery is
thoroughly considered

• Data from the US National Cancer Database
• ES NSCLC diagnosed between January 2004 and

December 2015
• Analize after propensity score matching.
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NSCLC – SBRT in Early Stage

• This study analyze the influence of regional lymph node assessment when comparing Surgery vs SBRT
• Overall, all surgical modalities studied were associated with superior long-term OS when compared with

SBRT in patients with clinical stage T1 to T3, N0, M0 NSCLC
• This survival advantage is further enhanced by regional LNE, especially when more than 10 lymph nodes

were examined
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NSCLC – SBRT in Early Stage

Metanalisi di 23 studi 
National Institutes of Health (NIH)

SBRT is the preferred option for patients 
with inoperable early-stage NSCLC

For operable patients, comparative 
outcomes between SBRT and surgery for 

high-risk patients remain controversial
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NSCLC – SBRT in Early Stage

Surgery is superior to SBRT in 
terms of:

Overall survival (OS), 
Cancer-specific survival (CSS) 

Disease-free survival (DFS) 
Freedom from local relapse

• OS, OR non appaiato: 2,49 (P<0,00001); OR appaiato: 1,71 (P<0,00001);
• CSS, OR non appaiato: 2,44 (P<0,00001); OR appaiato: 1,78 (P=0,0006);
• DFS, OR non appaiato: 2,13 (P<0,00001); OR appaiato: 1,83 (P=0,03);
• libertà da recidiva locoregionale, OR non appaiato: 5,44 (P<0,005); OR 

appaiato: 2,91 (P=0,002).
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NSCLC - Locally advanced disease – Stato dell’Arte
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NSCLC – Durvalumab in Stage III
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NSCLC – Durvalumab in Stage III
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ASCO 2019 
Update from the PACIFIC trial

3-y OS: 57.0% versus 43.5%
MS: NR versus 29,1 mo

NSCLC – Durvalumab in Stage III
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Update from the PACIFIC trial

Con un addizionale anno di follow-up, gli ultimi risultati di durvalumab hanno mostrato 
un'efficacia costante e duratura, mantenendo una riduzione del 31% del rischio di morte 

vs placebo dopo RT-CT (Hr 0,69; Ic al 95%: 0,55 - 0,86)

NSCLC – Durvalumab in Stage III
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NSCLC – Durvalumab in Stage III

➡ a causa delle raccomandazioni dell’EMA i pazienti europei con tumori PD-L1-negativi
vengono privati di un trattamento potenzialmente salvavita

➡ la decisione dell’EMA si basa su un’analisi post-hoc non programmata, richiesta dagli
organismi regolatori, di un piccolo sottoinsieme di pazienti dello studio PACIFIC, che non
ha dimostrato in modo inequivocabile un beneficio in termini di sopravvivenza
complessiva (overall survival, OS) nei pazienti PD-L1-negativi, anche se la popolazione
intention-to-treat (ITT) ha evidenziato una OS significativamente migliore

➡ la mancanza di un beneficio inequivocabile in termini di OS non indica pericoli in questi
pazienti

➡ non è approvato alcun altro trattamento post-chemioRT per i pazienti con tumori PD-L1-
negativi
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NSCLC - Locally advanced disease 

Study Design (phase III Trial) 
National Cancer Institute

Disegno fattoriale 2x2
496 pazienti con NSCLC in stadio III

74 Gy (HIgh Dose)
+ CT

60 Gy (Standard Dose)
+ CT

74 Gy (High Dose)
+ CT + Cetuximab

60 Gy (Standard Dose)
+ CT + Cetuximab
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NSCLC - Locally advanced disease 

Median Follow-up: 5,1 years
Median OS was 28.7 vs 20.3 months (P = .0072) in the SD and HD arms
5-year OS were 32.1% vs 23%
PFS: 18.3% and 13% (P = .055)
The use of cetuximab conferred no survival benefit at the expense of increased toxicity
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NSCLC - Locally advanced disease 

Factors associated with 
improved OS were: 

• standard radiation dose
• tumor location
• institution accrual volume
• esophagitis/dysphagia
• planning target volume
• heart V5

CONCLUSION 
• A 60-Gy radiation dose with concurrent chemotherapy should remain the standard of care, with the OS rate 

being among the highest reported in the literature for stage III NSCLC
• Cetuximab had no effect on OS
• The 2-year OS rates in the control arm are similar to the PACIFIC trial : 59,6 vs 66,3% (approximately 5% 

benefit with Durvalumab at 5y)
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Patterns of Disease Progression in Stage III NSCLC 
(ASTRO 2019)

Exploratory analyses from the phase III PACIFIC trial

Ø the site of first disease progression in most patients was inside the thorax, regardless of whether they received 
or did not receive immunotherapy with durvalumab

Fewer patients receiving durvalumab experienced local and/or distant disease progression:

Ø local-only (intrathoracic) disease progression occurred in 48.1% of the placebo group and 36.6% of the 
durvalumab group

Ø distant-only (extrathoracic) disease progression occurred in 13.1% and 6.9%, respectively
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Lung cancer: Applicazione Linee Guida

Adherence to the NCCN guidelines in the US

441,812 lung cancer cases in the National Cancer 
Database (2010-2014)

• Il 62,1% dei pazienti ha ricevuto il trattamento raccomandato (dal 50,4% nell’NSCLC in stadio avanzato al 76,3% nell’NSCLC locale).
• Il 16,3% dei pazienti ha ricevuto un trattamento meno intensivo rispetto a quello raccomandato (dal 6,4% nell’SCLC esteso al 21,6% 
nell’NSCLC localmente avanzato).
• Il 21,6% dei pazienti non ha ricevuto alcun trattamento (dal 10,3% nell’NSCLC locale al 31,4% nell’NSCLC in stadio avanzato).
• Il ricevimento del trattamento raccomandato diminuiva all’avanzare dell’età (età ≥80 anni rispetto a <50 anni, aOR: 0,12; IC 95%: 0,12–0,13).
• Nei pazienti con NSCLC locale i pazienti anziani avevano meno probabilità di essere sottoposti a trattamento chirurgico (aOR: 0,06; IC 95%: 
0,05–0,06) e maggiore probabilità di ricevere radioterapia stereotassica corporea (aOR: 18,39; IC 95%: 14,09–23,99).
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• Studio retrospettivo su 15.914 pazienti affetti da tumore polmonare del Texas Cancer Registry e del
database SEER, nel periodo 2004–2013

• Solo il 25,4% dei pazienti affetti da tumore polmonare con sospetto coinvolgimento linfonodale è
sottoposto al campionamento dei linfonodi mediastinici come primo esame, come raccomandato dalle
linee guida, e il 43% non viene sottoposto ad alcun campionamento

• Le cure conformi alle linee guida sono aumentate dal 23% al 34% durante il periodo dello studio (EBUS
da 0,1% a 25%, mediastinoscopia da 54% a 64%)

• le cure conformi alle linee guida erano associate a meno complicanze o procedure invasive (toracotomie
da 71% a 38%, biopsie TC guidate da 75% a 10%, pneumotorace da 22% a 5%)

Applicazione Linee Guida: Staging linfonodale
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NSCLC- Advanced disease
Definition of synchronous oligo-metastatic NSCLC

• Consensus del Lung Cancer Group EORTC su stadiazione NSCLC e definizione di
malattia OM sincrona (sOM) come entità terapeutica speciale.

• La definizione di NSCLC sOM include un massimo di 5 metastasi e di 3 organi; il
coinvolgimento dei linfonodi mediastinici non è considerato una sede di metastasi.

• La stadiazione richiede 8F-FDG-PET-TC (con conferma istopatologica mediastinica se i
risultati influenzano la strategia terapeutica), staging cerebrale, RM epatica (se mts
isolata), toracoscopia (se mts pleurica solitaria).
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2019 ASTRO Annual Meeting

Advanced NSCLC: SBRT + Immunotherapy 

Ø Patients (56) with metastatic non–small cell lung cancer (NSCLC) who have 
experienced disease progression on immunotherapy may benefit from 
stereotactic body radiotherapy (SBRT) in terms of progression-free survival

Ø The addition of SBRT after progression on immunotherapy resulted in 
increased PFS, a systemic response rate of 9.52%, and a disease control rate 
of 57.14%

Ø Improved PFS correlated with an increased TIL score: pts with elevated TIL 
scores (2-3) showed improved progression free survival (PFS), with a mean of 
215 versus 59 days 
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Advanced NSCLC: SBRT
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Advanced NSCLC: SBRT
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Advanced NSCLC: Radiotherapy in oligometastatic disease  

Multiple prospective studies evaluating the role of 
Local Consolidative Therapy  (LCT), mainly with 

SBRT, in oligometastatic NSCLC 

Improved PFS and, in some cases, OS
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Advanced NSCLC: Radiotherapy in oligometastatic disease 

Factors that should drive use and timing 
of local therapy

• Metastatic presentation sequence
(synchronous vs. metachronous)

• Extent of disease (number and distribution
of sites)

• Quality of life goals
• Integration with Immunotherapy and/or

Targeted therapies
• Recommend enrollment in phase III

studies with OS endpoints
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Advanced NSCLC: Atezolizumab in first line

Vantaggio in termini di 
sopravvivenza globale (OS 
mediana=13,3 vs 9,4 mesi)

La sicurezza della 
combinazione di 

atezolizumab, bevacizumab 
e chemioterapia è risultata 

coerente con i profili di 
sicurezza noti dei singoli 

farmaci
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Advanced NSCLC: Pembrolizumab in first line 

Pembrolizumab in monoterapia ha dimostrato un 
OS a cinque anni del 23,2% in pazienti naïve al 

trattamento (n = 101) e del 15,5% in pazienti 
precedentemente trattati

KEYNOTE-189 
Pembrolizumab +/- chemotherapy in 
NONSq-NSCLC

A 18,7 mesi di follow-up mediano l'aggiunta di pembrolizumab 
ha mantenuto i benefici in termini di OS (22,0 vs 10,7 mesi) e 

PFS (9,0 mesi vs 4,9 mesi)
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Advanced NSCLC: Nivolumab+Ipilimumab in first line (CheckMate 227 Study)

CONCLUSIONS
First-line treatment with nivolumab plus ipilimumab resulted in a longer duration of overall survival 

(17.1 vs 13,9 months) than did chemotherapy in patients with NSCLC, independent of the PD-L1 
expression level.
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Advanced EGFR-mutated NSCLC: Osimertinib 
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Costi terapie antitumorali più recenti

• Sono stati studiati farmaci per trattare tumori solidi registrati dall’Agenzia europea per i medicinali 
(European Medicines Agency, EMA) dal 2004 al 2017

• Il valore aggiunto è stato misurato secondo la v1.1 dell'ESMO-Magnitude of Clinical Benefit Scale 
(ESMO-MCBS) e la scala Added Therapeutic Benefit Rank (ASMR) dell’Alta Autorità della Salute 
(High Authority of Health, HAS) francese

• Il 48% e il 70% dei farmaci avevano uno scarso valore aggiunto

“La maggior parte dei nuovi farmaci antitumorali aveva uno scarso valore aggiunto, quindi medici e 
pazienti non dovrebbero presupporre che solo perché un farmaco è nuovo, sarà migliore”

[Marino P. The price of added value for new anti-cancer drugs in France 2004-17. Abstract 1629O_PR, ESMO 2019. Presented at ESMO: 2019 Annual 
Meeting (Barcelona, Spain)]

https://oncologypro.esmo.org/Meeting-Resources/ESMO-2019-Congress/The-price-of-added-value-for-new-anti-cancer-drugs-in-France-2004-17
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Tecnica radioterapica - Adaptive RT

Tumori del torace
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Constraints di dose
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NSCLC and Heart 

➡ 345 NSCLC pts from 2013 to 2017
➡ 32% with baseline heart disease (HD), 43% 

hypertension, 13% tromboembolism (VTE)
➡ 84% were treated with platinum-based 

chemotherapy (CT), 87% received thoracic RT 
(60 Gy)

CONCLUSIONS
HD and VTE are associated with a higher risk of mortality and distant 

metastasis in NSCLC patients. Chronic inflammation associated with CVDs 
could be an additional pathophysiologic factor in the development of distant 

metastasis



Cardiac Toxicity

Tumori del torace

• Analisi retrospettiva su 748 pazienti con NSCLC 
in stadio II–III sottoposti a RT toracica (66 Gy) e 
una dose cardiaca mediana (MHD) di 12,3 Gy.

• Follow-up mediano di 20,4 mesi. 



Cardiac Toxicity
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➡ Il 10,3% dei pazienti ha sviluppato ≥1 MACE (major cardiac
adverse event), evento più probabile nei pazienti positivi per
coronaropatie (coronary heart disease, CHD; 18,7% vs. 5,6%; P>
0,0001)

➡ Nei pazienti CHD-negativi il trattamento con MHD ≥10 Gy rispetto
a <10 Gy era associato a un rischio signicativamente maggiore di
MACE (HR: 3,01; P=0,025) e di mortalità per qualunque causa
(HR: 1,34; P=0,014).

La MHD è un predittore indipendente di MACE 
e di mortalità per qualunque causa entro 2 anni 

dalla radioterapia per NSCLC

Constraints:
MHD< 15 Gy   V50< 25%   V5≤ 60%



Tumori del torace

➡ NSCLC - Early Stages

➡ NSCLC – Locally advanced

➡ NSCLC - Advanced disease

➡ Tecnica radioterapica – Tossicità

➡ SCLC

➡ Mesotelioma pleurico

Key points



Tumori del torace

SCLC- Atezolizumab nell’ED

Patients alive at 18 months: 34% versus 21%
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SCLC- Durvalumab nell’ED

Randomised, open-label, phase 3 trial: 209 sites across 23 countries (CASPIAN)
Untreated ES-SCLC: durvalumab plus platinum–etoposide (268 pts) vs platinum–etoposide alone (269 pts)

Durvalumab plus platinum–etoposide was associated with a significant improvement in:
median overall survival: 13,0 vs 10,3 months   (HR 0·73 (95% CI 0·59–0·91; p=0·0047)

patients alive at 18 months: 34% (26·9–41·0) versus 25% (18·4–31·6)

durvalumab 1500 mg concomitant and in maintenance 
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SCLC- Durvalumab nell’ED

Una minoranza di pazienti con ES-SCLC ottiene un beneficio clinicamente 
rilevante dall'immunoterapia

L'espressione di PD-L1 è bassa e non ha alcun effetto significativo sugli esiti 
clinici (no biomarkers)

Trattare tutti i pazienti è costoso rispetto ai benefici ottenuti ed espone i 
pazienti a tossicità inutili
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SCLC- Nivolumab-Ipilimumab nell’ED

834 pazienti senza progressione dopo 4 cicli di 
chemioterapia sono stati randomizzati alla 
terapia combinata di mantenimento con 
nivolumab e ipilimumab, o a nivolumab in 

monoterapia, o al placebo

L'endpoint primario di sopravvivenza 
complessiva non viene significativamente 

prolungato
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SCLC - PCI nell’ED

Linee Guida NCCN: equivalenza tra la sorveglianza con RM e PCI nell’ES-SCLC 
Survey ASTRO (569 su 3851 soci) sull’uso di PCI conseguente allo studio Takahashi, Lancet Oncol. 2017
L’uso di PCI tra i medici che conoscevano lo studio è diminuito dal 72% al 44%(pre vs post-pubblicazione)
Il tasso di continuazione dell’uso di PCI era dell’85% tra i medici che non conoscevano lo studio del 2017

• il 47% dei rispondenti arruolerebbe pazienti affetti da SCLC in stadio limitato ed ES-SCLC;
• il 15% arruolerebbe solo pazienti affetti da SCLC in stadio limitato;
• il 20% arruolerebbe solo pazienti affetti da ES-SCLC
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Pleural Mesothelioma – Role of Radiotherapy

➡ 2,846 patients were identified with MPM who 
received cancer-directed surgery between 2004-
2013

➡ Adjuvant radiation included IMRT or 3D-CRT
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Pleural Mesothelioma – Role of Radiotherapy

Nelson et al, J Thorac Dis 2019

➡ Adjuvant radiation was associated with 
improved survival for stage I-II pts [hazard ratio 
(HR) 0.52, P=0.035], whereas no similar effect 
was observed for those who were stage III or IV 
(P=0.190 and P=0.562, respectively). 

➡ Sarcomatoid histology (HR 1.80, P=0.018) and 
stage IV disease (HR 1.65, P=0.033) were 
associated with worse survival.

Need of prospective trials to investigate utility of multimodality therapy
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Pleural Mesothelioma – Role of Radiotherapy

Radical Hemi-thoracic Radiotherapy vs. Palliative Radiotherapy for Malignant Pleural Mesothelioma

➡ Phase 3 study, 108 pts were randomized 
➡ Radical hemithoracic radiotherapy (RHR) with IMRT and PET-guidance, to deliver up to 50 to 60 Gy, in 

patients undergoing non-radical lung-sparing surgery and chemotherapy
➡ Total mean lung dose < 22 Gy
➡ The intention-to-treat analysis showed a 2- year OS rate of 58% in the RHR arm vs. 28% in the PR arm

(p=0.003)
➡ RHR doubles survival compared with palliative radiotherapy in patients with malignant pleural 

mesothelioma (MPM)
➡ Toxicity: G 3-4 pneumonitis in 5 pts

[Minatel E, Trovo M et al, ESTRO 38 – 2019, Abstract OC-0500]
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