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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.  

•    Posizione di dipendente in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 

•    Consulenza ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 

•    Fondi per la ricerca da aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 

•    Partecipazione ad Advisory Board (NIENTE DA DICHIARARE) 

•    Titolarietà di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario (NIENTE DA 

DICHIARARE) 

•    Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 
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Standard terapeutico del NSCLC localmente avanzato: 

Radio‐chemioterapia concomitante 



  Disease progression during induction CT  
   less pts. completing CT schedule  (58% vs. 83%) 
  less pts. receiving RT   (64% vs. 94%) 

  Accelerated tumor cell repopulation after induction CT 

  Sequential treatments increase overall treatment time  

  CT-induced selection of radioresistant clones 

  CT- induced anaemia  more hypoxia in irradiated tissue 

(Zatloukal  2003) 

Why concomitant RT should be better than sequential? 



Concomitant	  over	  sequen*al	  	  

HR	  0.84	  	  (95%	  CI,	  0.74	  -‐0.95)	  	  	  	  p	  .004	  

Auperin	  A.	  JCO	  2010	  

Meta-‐Analysis	  of	  Concomitant	  Versus	  Sequen@al	  Radiochemotherapy	  in	  
Locally	  Advanced	  Non–Small-‐Cell	  Lung	  Cancer	  

Superior outcome compared to sequential CT-RT. Standard of care in selected patients 

The “cost of benefit” is an increased severe acute oesophagitis incidence 

1.205 patients, 6 RCTs 

+ 4.5% @ 5 years 



How to improve results? 

Loco-‐regional	  Progression	   Distant	  Progression	  

  Should Systemic treatments be optimized to reduce metastatic spread? 

  Should Radiotherapy be enhanced to improve / preserve local control? 

Absolute	  decrease:	  -‐	  6.1%	  @	  5	  years	   NO	  difference	  



The most efficacious chemotherapy combined with thoracic RT is not established 

  Full-dose, “old”-generation regimens 
       cisplatin-etoposide, cisplatin-vindesine-mitomycin, cisplatin-vinorelbine 

  Daily/Weekly low-dose single-agent chemotherapy 
       cisplatin, carboplatin 

  “New-generation” combinations 
       paclitaxel-carboplatin 

No RTCs proved significant superiority of a specific schedule, in concomitant setting 

Auperin	  A.	  JCO	  2010	  



Yamamoto,	  JCO	  2010	  

Slight evidence for a third-generation regimens significant benefit 

MST	  20.5	  months,	  5yOS	  17.5%	  

MST	  19.8	  months,	  5yOS	  17.8%	  

MST	  22	  months,	  5yOS	  19.8%	  

DP      MST 26.8 mos, 2yOS: 60% 
   

MVP    MST 23.7 mos , 2yOS: 48% 

p  .059 

Segawa,	  JCO	  2010	  



Slight evidence for a third-generation regimens significant benefit 

Phase III Study Comparing Second- and Third-Generation Regimens With 
Concurrent Thoracic Radiotherapy in Patients With Unresectable Stage III 
Non–Small-Cell Lung Cancer.      West Japan Thoracic Oncology Group 0105 MST	  22	  v

s.	  20.5	  
months	  

MST	  26.8
	  vs.	  23.

7	  months	  (
p	  .059)

	  

Yamamoto,	  JCO	  2010	  

Segawa,	  JCO	  2010	  

MST	  13.5	  vs.	  20.2	  months	  

Choice should take in account the different 
toxicity profiles 



No evidence to suggest that consolidation CT after cRTCT improves survival 

HR	  0.94	  (95%	  CI,	  0.81	  -‐1.09)	  	  
p	  	  0.4	  

Tsujino,	  J	  Thor	  Oncol	  2013	  

3.479 patients 

       7 Phase III Trials 

34 Phase II Trials 

MST 19 vs. 17.9 mos 



Histology-based  strategy: PEMETREXED 



Waiting for PROCLAIM Trial… 



Enhancing Radiotherapy?...Fractionation 

1	  Gy	  BED	  increase	  	  +	  4%	  rela@ve	  
improvement	  in	  survival	  

Machtay,	  IJROBP	  2010;	  2012	  

P	  <	  .0001	  

Curran	  	  WJ.	  JNCI	  2011	  

HR	  0.93	  	  
(95%	  CI,	  0.75	  -‐1.14)	  	  

p	  	  ns	  

5yOS: 16% vs. 13% 

RTOG 9410 – Ph III 



Feasibility of escalated total dose  with 
concurrent chemotherapy 

Bradley,	  JCO	  2010	  

1yOS	  72.7%	  (MST	  21.6	  mos)	  

1yPFS	  50%	  (MST	  10.8	  mos)	  

RTOG 0117 - Ph I/II 

Enhancing Radiotherapy?...Dose Escalation 



Bradley,	  Lancet	  2015	  

Enhancing Radiotherapy?...the RTOG 0617 “Affair” 

Hypothesis:	  	  

MS	  from	  17.1	  to	  24	  mos	  

HR	  1.38	  (95%	  CI,	  1.09	  -‐1.76)	  	  
p	  	  .004	  

MST: 28.7 vs. 20.3 mos 

Nov. 2007- Nov. 2011 

185 Institutions 

544 patients, Stage IIIA-B, PS 0-1 

Age 37-83 (median 64) 

Overall time  Repopulation 

Cardiac-related deaths 

……. 



Extending the limits of combined modality treatment: Targeted therapy 

  EGFR –Targeting agents 

 Antibodies (Cetuximab) 

 TKIs (Gefitinib, Erlotinib) 

  Anti-angiogenic agents (Bevacizumab) 

  “Endorsement” from preclinical 
data 

  Improved outcome in advanced 
disease 



EGFR inhibitors + RT alone 

Jatoi,	  Ann	  Oncol	  2010	  

Compliance MST G3-4 tox 

86% 15 mos 
54%  

(mainly fatigue) 

 age > 65, PS 0-1 

57 pts 

Any age, PS 2 ENI            2D-RT        NO PET/CT 

NEAR	  Trial	  

Jensen,	  Cancer	  2011	  

30 pts; IKPS > 70 

CETUXIMAB	  
d1	  

CETUXIMAB	  w	  
RT	  60	  Gy	  

ENI         IMRT-IGRT       PET/CT  

CETUXIMAB	  
RT	  66	  Gy	  

CETUXIMAB	  w	  
x	  13	  weeks	  

Compliance MST G3-4 tox 

90% 19.6 mos 
40% 

(10% lung) 



TKIs + RT after Induction CT 

(PS > 2, WL >5%)   21 pts            RT dose: 66 Gy               G3/4: 10% (G5: 5%)         19 mos 

ENI,  2D-RT, NO PET 

Arm	  1	  

(PS 0-1, WL <5%)   39 pts            RT dose: 66 Gy                 MST 13 mos 

ENI,  2D-RT, NO PET 

Arm	  2	  

CALGB	  30106	  
Phase	  II	  

Ready,	  J	  Thor	  Oncol	  2010	  



TKIs as maintenance 

Kelly,	  J	  Clin	  Oncol	  2008	  

ENI            2D-RT        NO PET/CT 

GEFITINIB	  
CDDP-‐VP16	  
RT	  61	  Gy	  

DOCETAXEL	  x	  3	  

Placebo	  

Erlotinib 

Rigas,	  J	  Thor	  Oncol	  2009	  

MST: 25.1 vs. 30.4 mos 
p .19 



Cetuximab + RT after Chemo 

71 pts 

PS 0-1 (37% WL>5%) NO ENI      3D-RT+IGRT      PET/CT  

CETUXIMAB	  w	  
RT	  68	  Gy	  

Compliance MST G3-4 tox 

82% 
17 mos 

24 mos (WL<5%) 
Lung 5.1% 

1 G5! 

CDDP-‐
DOCETAXEL	  x	  2	  

Hallqvist,	  Lung	  Cancer	  2011	  

Cetuximab concomitant to RTCT 

101 pts  Good PS        Adeno + Squamo !! 

NO ENI    3D-RT     PET/CT 

CBDCA-‐PEMETREXED	  x	  4	  
RT	  70	  Gy	  

CBDCA-‐PEMETREXED	  x	  4	  
RT	  70	  Gy	  

CETUXIMAB	  w	  

PEMETREXED	  x	  4	  

PEMETREXED	  x	  4	  

Govindan,	  J	  Clin	  Oncol	  2011	  

Compliance MST G3-4 tox 

54% 

52% 

21.2 mos 

25.2 mos 

46%* 
(2 deaths related) 

46%* 
(3 deaths related) 

* hematological 

R 

Phase	  II	  



Need for predictive biomarkers to identify subsets responsive to Targeted agents 

Bradley,	  Lancet	  2015	  

ALL	  PATIENTS	  

HR	  1.07	  (95%	  CI,	  0.84	  -‐1.35)	  	  
p	  	  .29	  

MST: 24 vs. 25 mos 

203	  Pahents	  with	  	  
HIGH	  EGFR	  expression	  

H-‐score	  >	  200	   HR	  1.72	  
(95%	  CI,	  1.04	  -‐2.84)	  	  

p	  	  .032	  

MST: 21 vs. 42 mos 



Should cRTCT be considered Standard of Care in the elderly? 

  Lung cancer is a typical disease of the Elderly (median age of diagnosis 71 yrs) 

  Age-related comorbidities start after 70 years 

Overtreatment	  
Toxicity	  

Undertreatment	  due	  to	  
complicahons	  fear	  

Elderly are often undertreated and less likely selected for cRTCT 

Auperin	  A.	  JCO	  2010	  



Subgroup analysis of 104 pts > 70 yrs (17%): MST 10.5 vs. 22.4 mos

 (p .069, analysis not pre-planned)             Langer, ASCO 2002 

SELECTION	  

Should cRTCT be considered Standard of Care in the elderly? 

194 patients > 70 years 

96.5% PS 0-1 

< 10% severe comorbidity 

Atagi,	  Lancet	  Oncol	  2012	  

MS 22.4 vs. 16.9 mos 



Comorbidity and PS impact at least equal than age itself on final outcome 

Hansen,	  Acta	  Oncologica	  2014	  

478 patients (137 cRTCT)        Stage IIA/IIIB, 1995 - 2012 



Older patients seem to have higher risk for toxicity 

836 patients from 12 Institutions                                     cRTCT +/- Induction / Manteinance 

Palma,	  IJROBP	  2013	  



1.   Concurrent RTCT remains the standard care for fit patients 

2.   Conventionally-fractionated 60-66 Gy is the standard regimen 

3.   No evidence exists for superiority of a specific CT schedule 

4.   Newer drugs still need further evidence 

Key points 

5.   Target therapy might have the potential to improve the outcome, but… 

6.   …selection, based on molecular characteristics is crucial 

7.   Elderly patients can benefit if well selected. Higher toxicity is expected 



Patient 

Treatment 

Disease 

Age 
Performance 
Comorbidities 
Lung Function 
Biomarkers 

Dose, fractionation 
Technique 
Drugs, Schedules 
Timing 

Histotype 
EGFR status 
Microenvironment 
Genomic Radiosensitivity 

…changing the paradigm: from “pushing the dose” to “Individualize”! 


