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Driver oncogenes in NSCLC  

 Certain tumours arise as a result of aberrant activation of a single oncogene 

and become dependent on this activation 

 Identification of druggable oncogenic drivers creates the potential for 

highly active therapeutic interventions 

KohnoTetal.,Transl Lung CancerRes.2015 
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First-line therapy for metastatic NSCLC 

with driver oncogene 

ALK +/ROS 1 + 
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Advanced NSCLC“oligometastasis”—Definition 

 Hellman and Weichselbaum first proposed the idea of 

an oligometastatic state in 19951 

– They suggested that for many cancers a few metastases exist at first, 

before the malignant cells acquire widespread metastatic potential 

– The number and site of metastatic tumors are limited.  

– Not limited to single organ 

1. S. Hellman and R. R. Weichselbaum, “Oligometastases,” JCO, vol. 13, no. 1, pp. 8–10, 1995 
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Goldstraw P , et al. J Thorac Oncol.2016 Jan;11(1):39-51 
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Radical local therapy with high-dose radiotherapy or surgery is appealing, but these patients 

should also be preferentially included in prospective trials. 

M. Reck, et al. Ann Oncol. 2014 Sep;25 Suppl 3:iii27-39 
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Tumor Heterogeneity 

 Targeted therapy has a good effect in advanced 

NSCLC patients with driven gene mutations  

 But taking into account the heterogeneity of tumors, 

targeted drugs for cancer patients based on the 

efficacy of targeted therapy in combination local 

treatment may be a better choice 
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Synchronous vs Metachronous  

Oligometastatic Disease 

 Synchronous 

 Diagnosed within 1 month before or after the primary tumour was 

identified 

 Metachronous  

 Appear after treatment of the primary.  

 The biology and prognosis related to synchronous and metachronous 

oligometastases may differ 

M. Reck, et al. Ann Oncol. 2014 Sep;25 Suppl 3:iii27-39 
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ZHI-YONG CHEN, et al. The Oncologist 2012;17:000–000 

Discordance rates:  

•metachronous :15.7% 

(22 of 140)  

•synchronous:  7.5%      

(3of 40) 
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Jin Hyun Park , et al. Clinical Lung Cancer, 2013 ,Vol. 14, No. 4, 383-9 

•170 patients with NSCLC and with EGFR mutations 

received gefitinib as a first-line (n=50) and a 

second-line or more (n=120) treatment 

•The number of metastatic sites was at least 3, 

significantly reduced survival was observed 

(median PFS 8.5 vs. 14.0 months, P< 0 .001; median 

OS 21.4 vs. 25.6 months, P=0 .002). 

PFS 

OS 
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 90 ALK-rearranged NSCLC patients with brain metastases 

 84 of 90 patients received radiotherapy to the brain (stereotactic 

radiosurgery  [SRS] or whole-brain radiotherapy [WBRT]) 

 86 of 90 received tyrosine kinase inhibitor (TKI) therapy 

Kimberly L. ,et al. J ClinOncol 2015, 34:123-129 
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Results 

OS was significantly longer for patients with 
metastatic disease limited to the brain compared 
with patients with extracranial metastasis(ECM) and 
brain metastases 

There was no survival difference for patients 
presenting with a single brain metastasis versus . one 
more metastasis  

Kimberly L. ,et al. J ClinOncol 2015, 34:123-129 

63.3 v 49.5 months; P =0 .633 not reached  VS 32.6 months; P =0 .003 
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 A single-arm phase II study  

 Biopsy proven stage IV NSCLC with up to six active extracranial lesions receive 

SBRT plus erlotinib at or beyond second-line therapy 

 The primary object: 6-month PFS 

 Erlotinib administration began 1 week before SBRT and continued during and after 

SBRT until disease progression or intolerable toxicity 

 All patients had every site of disease treated with SBRT 

PuneethIyengar , et al. J ClinOncol 2015, 32:3824-3830 
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Results  

 24 patients with stage IV NSCLC with six or fewer sites of disease 

were enrolled onto the study between 2007 and 2013 

 Mean follow-up -16.8 months (range, 3.4-60.3 months) 

median overall survival 20.4 months median progression-free survival 14.7 months 

PuneethIyengar , et al. J ClinOncol 2015, 32:3824-3830 
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 EGFR status was evaluated in 13 of 24 patient tumors 

with none harboring mutations 

 Advent of targeted agents can allow for longer patient 

survivals and thereby improve the ability of local 

therapy 

Jabbour SK . J Clin Oncol. 2014 1;32(34):3794-6. 

accompanying editorial 
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Synchronous vs Metachronous  
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 Most resistance mechanisms to kinase inhibitors result in 

pathway reactivation 

 If reactivation is due to a mutation in the drug target then need: 

− Better drug 

− Combinations of drugs against the same target 

 If reactivation is due to bypass mechanism need combination 

therapy 

 

 

 Molecular  Mechanisms of  Drug  Resistance 
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Mechanisms  of  drug  resistance  to  EGFR 

and  ALK  targeted  therapies 

Junko Tanizaki 

EGFR  mutant ALK  rearranged 
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Jänne et al. NEJM 2015; Sequist et al. NEJM 2015 

Efficacy  of  mutant  selective  EGFR  inhibitors  in 

 EGFR  inhibitor  resistant  EGFR  T790M  NSCLC 
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Ceritinib  in  ALK  Rearranged  NSCLC 

 Patients with prior crizotinib 
Response rate: 56% (95% CI, 45 to 67) 

 Overall response rate: 58% (95% 
 confidence interval [CI], 48 to 67) 
 
 
Shaw AT et al. N Engl J Med 2014;370:1189-1197. 
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Clinical modes of EGFR tyrosine kinase inhibitor failure 

EGFR-TKI-failure 

dramatic progression 

Chemo  

gradual progression  local progression 

TKI continuation 
TKI continuation 

+local treatment 

Yang JJ, Chen HJ, Wu YL ,et al. Lung Cancer   2013 Jan;79(1):33-9. 
Metachronous  Oligometastatic  
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 Patients with progression after initial treatment with either crizotinib or 

erlotinib were considered for LAT to the site(s) of progression and 

continuation of the same oral targeted therapy 

 With either non-leptomeningeal CNS progression and/or less than 4 sites of eCNS 

progression, adequate PS and good tolerance of their targeted therapy (n = 25)  

Weickhardt AJ, et al. J Thorac Oncol 2012; 7(12):1807-1814. 



EUROPEAN LUNG CANCER CONFERENCE 2016 

Local ablative therapy combined with TKI 

 Result  

 38ALK+patients，28PD(74%) 

 Median PFS1 = 9.0month 

 EGFR-MT NSCLC treated with erlotinib ，23PD(85%) 

 Median PFS1 = 13.8month 

 All patients PFS1 = 10.3month 

 25 of 51 patients (49%) who progressed were deemed suitable 

for local therapy 

PFS1: 9.8m 
PFS1 + PFS2: 9.8m+6.2m 
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• 65 patients with oncogene-driven NSCLC patients(EGFR m+ or ALK+) ,treated with tyrosine kinase inhibitors 

experience  

• PFS 1: Initial response to the respective kinase inhibitors, and <4site of first progression,received either radiation or 

surgery 

• PFS 2: The subsequent median progression-free survival from the time of first progression 

Weickhardt AJ, et al. J Thorac Oncol 2012; 7(12):1807-1814. 
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 Proposed schema for incorporating local ablative therapy into therapy at 

time of first progression with ALK+ or EGFR-MT NSCLC patients treated 

with TKI therapy 

Weickhardt AJ, et al. J Thorac Oncol 2012; 7(12):1807-1814. 
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 Eighteen patients were identified, who received elective local therapy (surgical 

resection, radiofrequency ablation, or radiation) 

 Local therapy was well tolerated, with 85% of patients restarting TKI therapy 

within 1 month of local therapy 

 All patients except one had oligometastatic disease (<5 sites of disease) at the 

time of local therapy 

Yu HA, et al. J ThoracOncol. 2013;8: 346–351. 
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 184 pts with acquired resistance , 18 pts received 

local therapy 

 excluding CNS PD 

 Since local treatment 

 Median TTP：10 month 

 median time from local therapy until change in 

systemic therapy ：22 month 

 Median OS：41 month 
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Yu HA, et al. J ThoracOncol. 2013;8: 346–351. 
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Stereotactic Radiation Therapy can Safely and Durably Control 

Sites of Extra-Central Nervous System Oligoprogressive Disease in 

ALK-Positive Lung Cancer Patients Receiving Crizotinib 

 33 of 38 patients progressed on crizotinib 

 14 had eCNS progression received 1–3 courses of LAT with radiotherapy 

 Crizotinib was continued until eCNS progression was beyond Oligoprogressive 

criteria or otherwise not suitable for further LAT 

Gregory N. et al. Int J RadiatOncolBiol Phys. 2014 15; 88(4): 892–898 
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Results  

Gregory N. et al. Int J RadiatOncolBiol Phys. 2014 15; 88(4): 892–898 

Patients remaining on crizotinib for >12 
months vs ≤12 months had a 2 year OS of 
72% vs 12%, respectively (p < 0.0001). 

Median overall time on crizotinib among 
those treated with LAT versus those who 
progressed but were not suitable for LAT was 
28 and 10.1 months, respectively. 
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Future  

•Oligometastatic NSCLC patients will undergo induction erlotinib for 12 weeks.  

•At the conclusion of 12 weeks on TKI , patients without disease progression will undergo definitive 

local treatment to all remaining sites of disease. 

• After local therapy, erlotinib will be resumed until progression of disease by RECIST criteria. 

•Endpoint Classification: Safety/Efficacy Study 
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Summary  

 In theory, " Oligometastatic "  is advanced disease, the treatment aims 

to prolong life as much as possible while maximizing the quality of life 

 Many studies have shown primary tumors and metastases biological 

behavior is not consistent, the systemic treatment combined with local 

treatment will benefit the " Oligometastatic " NSCLC patients 

 Randomized clinical trials will be necessary to prospectively evaluate the 

effect of aggressive local therapy plus target therapy 
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Thank you  


