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Major new agents  

in combination with Radiation 
EGFR Pathway Cetuximab 

Gefitinib 

Erlotinib 

Antiangiogenics ZD 6474 

Bevacizumab 
Thalidomide 

SU 11657 

mTOR pathway RAD001 

Sirolimus 

Heat Shock proteins 90 inhibition 

Histone Deacetylase Inhibitors 

Aurora Kinases 



Rationale for EGFR Blockade with Erlotinib in Combination  

with Radiation Therapy (Chinnaiyan P et al. Cancer Res 65: 3328-35, 2005) 

Cell Cycle Alterations 

Φ Φ Apoptosis 

Radiosensitization 

Growth Inhibition 
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Huang, Harari. Clin Cancer Res 2000;6:2166ï74 

Preclinical evidence:  

Antitumor activity of Erbitux + RT in vivo 

Erbitux  

is a powerful  

radiosensitizer 
Erbitux 

Radiation 



Gefitinib/Erlotinib   
and Radiation 

        few results 



SWOG 0023 

CDDP 50 mg/2 

    d 1,8,29,36 

VP-16 50 mg/m2 

    d1-5, 29-33 

XRT 1.8- 2 Gy/d 

        61 Gy 

DOCETAXEL 

  75 mg/m2 

   x 3 cycles 

PLACEBO 

GEFITINIB 
500 mg/day 

250 mg/day 

(5-1-03) 

  Definitive TX                        Consolidation                                  Maintenance 

Reg #1     Reg #2          Reg #3 

Projected 840 pts           642 pts (80%) 

     Eligible: 571 pts                    429 pts (75%)                       243 pts (43%) 

                                                        243 pts/ 429 pts (57%) 
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SWOG 0023: Randomized Trial of 
Chemoradiotherapy +/- Gefitinib 
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P = .01 



Maintenance Erlotinib versus Placebo in  
Patients with Unresectable Stage III  
Non -Small Cell Lung Cancer (NSCLC)  

Following Concurrent Chemoradiation  
(D0410, NCT001538803)  

J. R. Rigas, M. A. Carey, M. S. Rubin, K. H. Dragnev, C. L. 
Aitken,   H. Ghazal, J. M. Waples, J. Rathmann, R. Droder, R. 
Manges,  N. B. Green, A. Evans and the D0410 Study Team  
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Schema 

Erlotinib 

150 mg 

Matched 

placebo 

ÅDocetaxel  

    20 mg/m2 iv qwk x 6 

ÅCarboplatin  

    AUC = 2 iv qwk x6 

ÅThoracic Radiation  

    61 Gy 
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Stage III NSCLC 

- Stratification - 

IIIA vs IIIB 

Wt loss (10%) 

PS 0-1 vs 2 

Weeks of Study 

        -5       -2      0               7      10-14 

Arm A 

Arm B 

Screening 

Planned  Thoracic  Radiation :  61 Gy in 33 fractions over 6.5 weeks. The initial field was to received 45 Gy 
in 25 fractions of 1.8 Gy followed by a boost field of 16 Gy in 8 fractions of 2.0 Gy 



Survival in Months 
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Erlotinib (dispensed) vs Placebo 

                Placebo   Erlotinib 

N                 121         122 

Events           54           36 

OS (mos)   25.1        30.4 

 

                Logrank p=0.1996 

 

Placebo 

Erlotinib 



Gefitinib/Erlotinib   
and Radiation : 

 concurrent  setting 



Chemoradiotherapy and gefitinib in stage III 
NSCLC : A CALGB stratified phase II trial.  

CALGB 30106  

Ready N, Jaenne P, Hendon et al. ASCO 2006, abs. 7046 

Induction CT,   Concurrent RT or RT -CT+gefitinib  

Paclitaxel -Carbo              66 Gy , G 250 mg PO/day.  

       2 cycles          +/ -   P-C 

 
   64 pts, IIIA/B, 2 groups (PS, weight loss)                    

 Good tolerance     MS 19 ms in RT+G group  
(poor risk pts, 20 pts only) 



Induction chemotherapy with carboplatin, 
irinotecan and paclitaxel  

 

followed by  high dose 3D RT with       
concurrent carboplatin, paclitaxel and gefitinib, 

and maintenance gefitinib . 
 

Stinchcombe TE, Morris DE, Lee CB et al. 

JTO 2008, 3 : 250-257. 

23 pts, 74 Gy 
Gr.3 esophagitis in 20% pts 

MS 16 months  



Phase I trial of  Gefitinib + concurrent weekly 
Docetaxel and 3DRT,  

followed by Consolidative docetaxel  
and maintenance gefitinib.  

 Center B, Petty J, Ayala D, Blackstock AW 

JTO, 2010, 5; 69-74 

Feasible, ñmoderateò toxicity. Phase II ongoing 

16 pts, IIIA/B  3D RT 70 Gy   MS 21 months 
1 Pneumonitis Gr.3, 2 Gr.5 (19% G 3-5) 
 

Bilateral, diffuse pneumonitis consistent with Gefit. 
Radiation parameters reviewed    (low V20, FEV1>1.5l) 



Phase I trial of erlotinib -based multimodality 
therapy.  

Choong NW, Mauer AM, Haraf DJ et al.  

JTO 2008; 3 : 1003-11  

Disappointing results, acceptable tolerance.  

34 pts  
Concurrent RT-CT (2 regimens including platinum),  

+ daily concurrent erlotinib 
 

Gr 3 esophagitis in 26% pts 
MS 10 and 14 months 

No better results in patients with EGFR positive tumors. 



Bevacizumab Ph I/II Stage III Unresectable 

NSCLC: LCCC 0511  

Primary Endpoint: PFS @ 1 yr 

Ph II (n = 39; includes Cohorts 2 & 3) 

PET 

InductionInduction

Bv – 15 mg/kg

C – AUC 6

P – 225 mg/m2

D1 D22

InductionInduction

Bv – 15 mg/kg

C – AUC 6

P – 225 mg/m2

D1 D22

Cohort 1 (n=5)

Cohort 2 (n=5)

Cohort 3 (n=5)

Ph I

Consolidation Therapy

Bv –15 mg/kg q 3 wk x 6

Er –150 mg/day for the 6 cycles

Concurrent Chemo / RTx PlatformConcurrent Chemo / RTx Platform

TCRT –74 Gy (2 Gy/day)

C – AUC 2

P – 45 mg/m2

D43 D92q wk x 7

Bv –10 mg/kg q 2wk x 4

Bv –10 mg/kg q 2wk x 4

Er –100 mg/day Tues –Fri during TCRT

Bv –10 mg/kg q 2wk x 4

Er –150 mg/day Tues –Fri during TCRT

Concurrent Chemo / RTx PlatformConcurrent Chemo / RTx Platform

TCRT –74 Gy (2 Gy/day)

C – AUC 2

P – 45 mg/m2

D43 D92q wk x 7

Concurrent Chemo / RTx PlatformConcurrent Chemo / RTx Platform

TCRT –74 Gy (2 Gy/day)

C – AUC 2

P – 45 mg/m2

D43 D92q wk x 7

Bv –10 mg/kg q 2wk x 4Bv –10 mg/kg q 2wk x 4

Bv –10 mg/kg q 2wk x 4

Er –100 mg/day Tues –Fri during TCRT

Bv –10 mg/kg q 2wk x 4

Er –100 mg/day Tues –Fri during TCRT

Bv –10 mg/kg q 2wk x 4

Er –150 mg/day Tues –Fri during TCRT

Bv –10 mg/kg q 2wk x 4

Er –150 mg/day Tues –Fri during TCRT

D101 - 122



Study No 

pts 

Induc RT-CT EGFR 

agent 

Consolid. Mainten. Toxicity  

Gr.>3 

MS 

SWOG 

0023 

571 CDDP-VP16-

61 Gy 

Docetaxel Gefitinib/  

Placebo 

23/35 

Ready 64 Pac-

Carbo 

P-C-66 Gy G 19 poor 

risk/12 

Stinchcombe 23 P-C P-C-74 Gy G G Eso 20% 16 

Center 16 Docet-70 Gy G Docetaxel G Lung 

19% 

21 

Choong 34 CDDP-

Doublet- RT 

E Eso 26% 10/14 

Rigas 134 Doce-Carbo-

61 Gy 

Erlotinib

/Placebo 

30/25 

LCCC0511 37 Bev-

P-C 

P-C-74 Gy-

Bev- 

E Bev- 

Erlotinib  

Eso 21% 

Hem 5% 

Gr.5  

EGFR-targeting antibodies and RT-State of the art-2010  



SUMMARY 

Gefitinib, Erlotinib : 
 

Disappointing results 
 

Moderate toxicity (Specific ?) 
 

Ongoing Phase II trials 



Erbitux and Radiation 

     A promising    
    approach  
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Erbitux + RT: Overall survival 5 year update 
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Bonner JA, et al. as presented ASTRO 2008 

Erbitux + RT 

RT 

Erbitux + RT RT 

Median survival, mo 49 29 

5-year survival rate 46% 36% 

p = 0.018, HR=0.73 (0.56-0.95) 

            Erbitux + RT significantly improved long term survival,       

with nearly half of the patients alive at 5 years 



Erbitux + RT–CT in locally advanced NSCLC               
            Overview of key studies 

Study  Phase N Ind/Cons 
Concurrent 

RT–CT 
CT RT dose 

RTOG 0324 II 93 Cons Yes Carbo + pac 63 Gy 

CALGB 30407 rII 100 Cons Yes Carbo + pem 70 Gy 

SATELLITE II 75 Ind No Cis + doc 68 Gy 

NEAR II 30 – No –  IMRT, 66 Gy 

RTOG 0617 III 500 Cons Yes Carbo + pac 60/74 Gy 

GFPC 0803 rII 180 Ind Yes Cis + vin/etop 66 Gy 

IFCT-0803 II 100 Ind Yes Cis + pem 66 Gy 

Cons, consolidation; IMRT, intensity-modulated radiation therapy; Ind, induction 



Erbitux + RT–CT in locally advanced NSCLC: 

          Summary of key phase II studies 

Study  N CT RT dose 
Lung  

toxicity ≥ Gr 3 
  Median OS (mo) 

 

RTOG 0324 

 

93 

 

Carbo/pacli 

 

 

63 Gy 

 

20% 

 

22.7 

(S2: 49.3%) 

CALGB 30407 100 Carbo/pem 

 

70 Gy 21% 22 

SATELLITE 75 Cis/doce 68 Gy 5.2% 

1 grade 5 

17 

 (S2: 36%) 



Erbitux 

Pemetrexed 

Cisplatin 

Erbitux 

Weeks 2–3  Week 1  Weeks 4–10  Weeks 11–12  

Primary endpoints:      Safety, compliance 

Secondary endpoints: Response rate, OS, time to disease progression, correlation of  

                             EGFR expression with toxicity and efficacy  

Erbitux 

Pemetrexed 

Cisplatin 

RT 

Erbitux 

Erbitux 400 mg/m2 

Cisplatin 75 mg/m² 

Pemetrexed 500 mg/m² 

Erbitux  
250 mg/m² 

Erbitux 250 mg/m2 

Cisplatin 75 mg/m² 

Pemetrexed 500 mg/m² 

RT 66 Gy/7 weeks 

CT 3 cycles CT 1 cycle 

Erbitux  
250 mg/m² 

      Erbitux + RT–CT in locally advanced NSCLC:     

 IFCT-0803 phase II study    PI: J Tredaniel, F Mornex 

n=100  



Targeted Therapies     
and Radiation: 

 
My concerns : ? 

 
Toxicity 



Canadian study 
Unexpected high lung toxicity                       

in a phase I/II trial  

with concurrent erlotinib and radiotherapy          
for patients with Stage III NSCLC 

 

    ERL    60 Gy+ERL   ERL 

    150      100   150 
 

             2/5 pts : grade 3-5 pneumonitis 
 

This study was prematurely closed          
due to unacceptable toxicity 



Erbitux + RT–CT in locally advanced NSCLC: 

          Summary of key phase II studies 

Study  N CT RT dose 
Lung  

toxicity ≥ Gr 3 
  Median OS (mo) 

 

RTOG 0324 

 

93 

 

Carbo/pacli 

 

 

63 Gy 

 

20% 

 

22.7 

(S2: 49.3%) 

CALGB 30407 100 Carbo/pem 

 

70 Gy 21% 22 

SATELLITE 75 Cis/doce 68 Gy 5.2% 

1 grade 5 

17 

 (S2: 36%) 



Concurrent cetuximab and radiotherapy after docetaxel ïcisplatin 

induction chemotherapy in stage III NSCLC: 

  

The Satellite Study  

 

A phase II study from the Swedish Lung Cancer Study Group 

 

 

Jan Nyman, Andreas Hallqvist, Ola Brodin, Kristina Nilsson, Stefan 
Bergström, Britta Lödén, Sven-Börje Ewers, Lars Ekberg, Hillevi 
Rylander, Christer Sederholm, Gunnar Wagenius 

Courtesy Jan Nyman 



Methods 

Treatment protocol: 

   Two cycles of cisplatin (75 mg/m2) and docetaxel       (75 

mg/m2) every third week, followed by radiotherapy 2 Gy 

daily to 68 Gy in 7 weeks concurrent with weekly 

cetuximab  
     (bolus dose 400 mg/m2, treatment dose 250 mg/m2) 

 

 

weekly cetuximab 

Radiotherapy 68 Gy 

Induction chemotherapy 

Courtesy Jan Nyman 



« Interstitial lung disease » 

• Probably not specific of targeted therapies and 
radiation 

• Also observed after Chemotherapy/TT without 
RT (2%) 

• Needs more investigations, in lab and in trials 

• Implies very careful radiation rules: 
Volumes (V20, MLD, …) 

Dose per fraction, pulmonary functional tests 

Registration of long term effets after radiation 

 

 



Conclusions 

• Very promising field  

•Methodology of development +++ 

• Demanding schedules and schemes 

• International collaboration 

 

•More results are needed 
• Toxicity might be of concern 

 

 

 



Future Directions 
RTOG 0617- Schema 
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Carboplatin 
Paclitaxel 
XRT – 60 Gy in 6 weeks 

Carboplatin 
Paclitaxel 
XRT – 74 Gy in 7.5 weeks 

A Randomized Phase III Trial 

Carboplatin  

Paclitaxel  

Cetuximab 

Carboplatin  

Paclitaxel 

Carboplatin 
Paclitaxel 
Cetuximab 
XRT – 60 Gy in 6 weeks 

Carboplatin 
Paclitaxel 
Cetuximab 
XRT – 74 Gy in 7.5 



Vielen Dank für Ihre 
Aufmerksamkeit 


