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Educational Objectives 

• New roles for targeted therapies for early 
stage disease? 

• Consolidation chemotherapy’s last stand in 
Stage III NSCC? 

• Current treatment algorithms for patients with 
NSCLC with known and unknown driver 
mutations 

• Selecting treatment in patients without an 
actionable mutation 

• Defining the role of prophylactic cranial 
radiation in small cell lung cancer 
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*Age-adjusted to 2000 US standard population.  
Source: Death rates: US Mortality Public Use Tapes, 1960-2003, US Mortality Volumes, 1930-1959, National Center  
for Health Statistics, Centers for Disease Control and Prevention, 2005. Cigarette consumption: US Department of 
Agriculture, 1900-2003. 

Per capita cigarette 
consumption 

Lung cancer death 
rate (males) 

Lung cancer death 
rate (females) 

 

The Best Way to Fight Advanced  
NSCLC Is to Prevent it…Stop Smoking! 

Year 
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How Much Does Chemotherapy 
Contribute to Cure in Early Stage 
NSCLC? 
• Stage IB-3% 
• Stage II- 10% 
• Stage III- 13% 

LACE Meta-analysis, Pignon et al, JCO. 



RADIANT Trial Design 

ASCO 2014 



Disease-free Survival KM Plot  

ASCO 2014 



Overall Survival KM Plot  

ASCO 2014 
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SELECT phase II study<br />Pennell et al, ASCO 2014, abstract 7514 



SELECT results 



Questions to consider 



ALCHEMIST (Adjuvant Lung Cancer Enrichment 
Marker Identification And Sequencing Trial) 
Umbrella Protocol Will Screen Patients 

 
Trial  

Category 

 
A151216 

ALCHEMIST 

 
 

E5412 

 
 

A081105 

Target Registry/Intervention 
with biopsy at 

recurrence 

ALK+ EGFR mut 

Prevalence all comers ~5% ~10% 

Total Sample 
Size 

6000 – 8000 378   (5% inflation) 430   (5% ineligible) 

Primary 
Endpoint 

N/A Overall Survival Overall Survival 

Power N/A 80% 85% 

One-sided α N/A 0.05 0.05 

Hazard Ratio N/A 0.67 0.67 

Doroshow JH. Available at: deainfo.nci.nih/gov/advisory/ncab/164_1213/Doroshow.pdf. Accessed May 14, 2014. 
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Decision Tree for Adjuvant Therapy 
for NSCLC: Utilization of Data to 
positively impact outcomes 
• Personalization of care by histology (pemetrexed 

and possible bevacizumab) for nonsquamous  
• Molecular markers  

– ERCC1, etc, not helpful 
– EGFR and ALK testing critical at the time of surgery 

• Support ALCHEMIST by referring and enrolling 
patients with EGFR and ALK mutation carrying 
tumors 

26 



Locally Advanced NSCLC: 
Definition 

• Stage IIIA 
–  Bulky N2 disease 
–  Multi-station N2 disease 

• Stage IIIB 
– T4 (not including patients 

with additional nodules in 
other lobes) 

– N3 disease 
– Supraclavicular lymph 

node involvement 
 Approximately 15-20% of NSCLC will fit into the above categories 

 -150,000 to 200,000 cases each year globally 
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RTOG 9410:  Concurrent vs. 
Sequential 

               Dead/Total MST 
STD 50    163/199 14.6 mo. 
STD 1    147/200 17.1 mo. 

P-value (log-rank):  0.038 

Curran et al, J Natl Cancer Inst, 2011 



ChemoRT 
Cisplatin 50 mg/m2 IV d 1,8,29,36 

Etoposide 50 mg/m2 IV d 1-5 & 29-33 
Concurrent RT 59.4 Gy (1.8 Gy/fr) 

HOG LUN 01-24/USO 02-033  

Stratification Variables:  
PS 0-1 vs 2 
IIIA vs IIIB 

CR vs. non-CR 

Docetaxel 75 mg/m2 q 3 wk × 3 Observation 

Randomize  

Hanna et al, J Clin Oncol, 2008 



Months since registration
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Observation
Docetaxel Consolidation

Overall Survival (ITT) 
Randomized Patients (n=147) 

Observation: Median: 24.1 months (18.0-34.2) 

        3 year survival rate: 27.6% 

Docetaxel:     Median: 21.5 months (17.-34.8) 

        3 year survival rate: 27.2% 

P-value: 0.940 



Study Design   Multinational, phase III randomized trial 

Presented By Keunchil Park at 2014 ASCO Annual Meeting 



Compliance of Consolidation Chemotherapy 

Presented By Keunchil Park at 2014 ASCO Annual Meeting 



Overall Survival 

Presented By Keunchil Park at 2014 ASCO Annual Meeting 



Progression-free Survival  

Presented By Keunchil Park at 2014 ASCO Annual Meeting 



Key Chemotherapy Questions in Stage III 
NSCLC 

• Is there an optimal drug regimen and cycle 
number? 

• How do we best integrate molecular therapies 
or immunological approaches? 

• How should we advance therapy for 
marginally resectable stage III disease? 

• Can we develop better preclinical models? 



VEGF Inhibition 

Ferrara N, Nature 2005; 438: 967-974 
 



REVEL: 
Ramucirumab-Human VEGFR-2 ab  

Primary endpoint = OS 
Garon EB et al. Clin Lung Cancer.2012;13:505-509. 

Positive per Press Release, 2014 

STRATIFY 
 

ECOG  Performance Status 
Sex 

Prior maintenance therapy 
Geographic region 

Progression during or after 1 
prior first-line platinum-based 
chemotherapy with or without 

maintenance therapy for 
advanced/metastatic disease 
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ARM A: 
ramucirumab DP (10 mg/kg) 

+ docetaxel (75 mg/m2)  
n = 621 

Cycles repeat every 3 weeks 
until disease progression, 

development of 
unacceptable toxicity, 

noncompliance, or study 
withdrawal by the patient or 

per investigator decision 

ARM B: 
Placebo + docetaxel  
(75 mg/m2) n = 621 

Cycles repeat every 3 weeks 
until disease progression, 

development of 
unacceptable toxicity, 

noncompliance, or study 
withdrawal by the patient or 

per investigator decision 

R 
1:1 

44 



Slide 19 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



First Line therapy combining chemotherapy with an EGFR Antibody – necitumumab in Squamous NSCLC 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



Study Design 

Presented By Nick Thatcher at 2014 ASCO Annual Meeting 



Primary Outcome: Overall Survival (ITT) 

Presented By Nick Thatcher at 2014 ASCO Annual Meeting 



Slide 11 

Presented By Nick Thatcher at 2014 ASCO Annual Meeting 



Is The Glass Half Full or Half Empty? 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



ASCO Perspective: Raising the Bar for Clinical Trials by Defining Clinically Meaningful Outcomes 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



Traditional 

Adenocarcinoma 

Squamous 

Large Cell 

BRAF 
AKT 

VEGFR HER2 
EPHA/B 

PDGFR 
FGFR 

INSR 

PI3K 

MAPK 
KRAS 

EGFR 

ALK 

Unknown 

Adenocarcinoma 

Unknown 

FGFR1  
Amp 

EGFRvIII 

PI3KCA 
EGFR 

TK DDR2 

Squamous Cell Carcinoma 

NSCLC Landscape Change - 2014 
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Erlotinib +/- Bevacizumab as Second-Line Therapy (BeTa): Subgroup Analysis 

Presented By Howard West at 2014 ASCO Annual Meeting 



Study design 

Presented By Terufumi Kato at 2014 ASCO Annual Meeting 



Kato: PFS by EGFR mutation type 

Presented By Howard West at 2014 ASCO Annual Meeting 



• Acquired exon 20 mutation found in >50% of patients with 
acquired resistance to EGFR TKI 

• Increases relative affinity of mutant EGFR for ATP, may also 
cause steric hindrance to erlotinib  

• More likely to show progression  
in lungs/pleura 

• Less commonly detected in CNS 
• Patients with T790M mutation may  
     have better prognosis than patients  
     without T790M 

 

T790M in Acquired Resistance 

Oxnard GR et al. Clin Cancer Res. 2011;17:1616-1622. Permission requested. 
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Best response in Phase 1 and early <br />Phase 2 expansion cohort patients 

Presented By Lecia Sequist at 2014 ASCO Annual Meeting 

CO-1686 



Presented by: Pasi A. Jänne 

AZD9291: Response rate* in central 
T790M+ 

• ORR* = 64% (69/107; 95% Cl 55%, 73%) in patients with EGFR T790M+ NSCLC 
• Overall disease control rate (CR+PR+SD) = 94% (101/107; 95% CI 88%, 98%) 

20 mg 40 mg 80 mg 160 mg 240 mg 
N (107) 10 29 34 28 6 

ORR 50% 62% 68% 64% 83% 

Best percentage change from baseline in target lesion: all evaluable T790M+ patients, Part B 

*Includes confirmed responses and responses awaiting confirmation; # represents imputed values.  
Population: all dosed central T790M+ patients with a baseline RECIST assessment and an evaluable response (CR/PR, SD or PD), N=107 (from 120 
T790M+ patients, 13 patients with a current non-evaluable response are not included).  
QD, once daily; central T790M+, T790M positive by central laboratory testing 

Best percentage change from baseline in target lesion:  
T790M+ evaluable patients, expansion cohorts only (N=107) 

40 mg QD 
80 mg QD 
160 mg QD 
240 mg QD 

20 mg QD 
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ALK Fusion Gene 

• Potent oncogenic activity 
• Present in approximately 4% 

to 5% of NSCLC 
• More common in  

– Never smokers 
– Adenocarcinoma  
– Signet-ring morphology 

Soda M et al. Nature. 2007;448:561-566. Reprinted by permission from Macmillan Publishers Ltd; 
Shaw AT et al. J Clin Oncol. 2009;27:4247-4253.  75 



Best Percent Change from Baseline 
in Target Lesions*  

*Excludes patients with early death and indeterminate response (n = 106). 
†Includes patients with early death and indeterminate response (n = 116). 
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Stable disease 
Partial response 
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Objective Response Details 
(all evaluable patients) N = 116† 

ORR (95% CI) 61% (52-70) 

Median response duration 48 weeks 

Median time to response 8 weeks 

Disease control rate at 8 weeks and 
16 weeks 79%, 67% 

Camidge DR et al. ASCO 2011 Annual Meeting. 76 



PROFILE 1014 Study Design 



Primary Endpoint Met: Crizotinib Superior to Pemetrexed-based Chemotherapy in Prolonging PFSa 



Ceritinib in Advanced Anaplastic Lymphoma Kinase Rearranged (ALK+) Non-small Cell Lung Cancer (NSCLC) – Results of the ASCEND-1 Trial (#8003) 

Presented By Dong-Wan Kim at 2014 ASCO Annual Meeting 



LDK 378: A Potent and Selective 
ALK Inhibitor 

ALK-
positive 

lung 
cancer 
naive to 

ALKi 

Non-lung  
ALK-

positive 
tumors 

ALK-positive lung cancer 
Prior ALKi therapy 

≤2 months after 
prior ALK TKI 

>2 months after 
prior ALK TKI 

Any advanced ALK-positive cancer 
progression on standard therapy 

(dose escalation starting at 50 mg/day) 

ALKi = ALK inhibitor; MTD = maximum tolerated dose. 

NCT01283516 
C

ontinuous oral dosing 
21/d cycles 

• Primary objective: Determination of MTD  
• Secondary objectives: Safety, pharmacokinetics, and preliminary antitumor activity 

Escalate to MTD (750 mg/d)  Completed N = 59 

Additional 
enrolled 
N = 71 

Shaw AT et al. ASCO 2013 Annual Meeting. Abstract  8010. 85 



Best Percentage Change from Baseline  (NSCLC)  

Presented By Dong-Wan Kim at 2014 ASCO Annual Meeting 



Progression-Free Survival in Patients with ALK+ NSCLC 

Presented By Dong-Wan Kim at 2014 ASCO Annual Meeting 



Ceritinib Treatment Showed Anti-tumor Activity in the Brain  

Presented By Dong-Wan Kim at 2014 ASCO Annual Meeting 



Toxicity Challenges with Ceritinib 

Presented By Howard West at 2014 ASCO Annual Meeting 



AP26113: Preliminary Anti-Tumor 
Activity in ALK-Positive Patients 

 
 

Recommended Phase 2 dose: 180 mg/day 
Common AE: Fatigue, nausea, and diarrhea 

Best Overall Response: Progressive Disease Stable Disease Partial Response Complete Response 
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Data as of 17 April 2013. *ALK-TKI naive. †Received prior crizotinib and prior LDK378.  
Non-NSCLC diagnoses: ‡neuroendocrine carcinoma; §inflammatory myofibroblastic tumor; ǁACUP; 
¶Patient was PD by RECIST 1.1 due to second primary tumor of melanoma. 
Camidge DR et al. ASCO 2013 Annual Meeting. Abstract 8031. 

AE = adverse event 
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Alectinib in Crizotinib-Resistant 
ALK-Positive NSCLC 

• N = 47 patients 
• 70% received >2 prior regimens 

Objective response rate 60% 
Adverse events: Myalgia, fatigue, peripheral edema, elevated CPK, nausea, and  
photosensitivity (grades 1/2)  

Gadgeel S et al. WCLC 2013. Abstract  O16.06.   
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Mutations detected in 60% of tumors tested 

Lung Cancer Mutation Consortium: 
Incidence of Mutations Detected 

MET = membrane receptor essential for embryonic development and would healing; HER2 = human 
epidermal growth factor receptor 2; BRAF = human gene that makes a protein called “B-raf”; KRAS = a 
protein that stimulates signaling pathways downstream from EGFR 
Kris MG et al. JAMA May, 2014  

EGFR Erlotinib + OSI 906 
(IGF1R) 

Erlotinib + MM 121 
(HER3) 

KRAS Tivantinib + Erlotinib 
GSK1120212 

MET 
Amplification 

EML4-ALK Crizotinib 

MEK1 GSK1120212 

BRAF (V600E) GSK2118434 

BRAF  
(not V600E) 

GSK1120212 

HER2 Afatinib 

PIK3CA BKM120 

AKT1 

No mutation 
detected 

KRAS 
25% 

EGFR 
23% 

EML4-ALK 
6% 

103 



Lung Cancer Mutation Consortium:  
Survival by Group   
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Kris MG et al  JAMA May 2014 104 



<br />Crizotinib: selective inhibitor of <br />ALK, MET and ROS 

Presented By D. Camidge at 2014 ASCO Annual Meeting 



MET Pathway 

Presented By D. Camidge at 2014 ASCO Annual Meeting 



Patient eligibility: <br />NSCLC MET amplification cohort 

Presented By D. Camidge at 2014 ASCO Annual Meeting 



Objective response ratea 

Presented By D. Camidge at 2014 ASCO Annual Meeting 



Clinical Development of PD-1 Immune Checkpoint Inhibitors 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



MK-3475 in First Line Treatment of NSCLC:  Initial Signal of Activity from Phase I Trial 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



Antitumor Activity by MK-3475 Dose 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



ASCO Perspective: Raising the Bar for Clinical Trials by Defining Clinically Meaningful Outcomes 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



S1400: MASTER LUNG-1: Squamous 
Lung Cancer- 2nd Line Therapy 

CT* 

CT = chemotherapy (docetaxel or gemcitabine), E = erlotinib 

FGFRi CT* 

Endpoint 
PFS/OS 

FGFR ampl,  
Mut,  Fusion 

CDK 4/6i CT* 

Endpoint 
PFS/OS 

CCND1, CCND2, 
CCND3, cdk4 ampl 

PI3Ki CT* 

Endpoint 
PFS/OS 

PiK3CA Mut 

Biomarker 
Profiling (NGS/CLIA) 

HGFi+E E* 

Endpoint 
PFS/OS 

C-MET Expr 

 Biomarker 
Non-Match 

Multiple Phase II-III Arms with “rolling” Opening & Closure 

PI: V. Papadimitrakopoulou (SWOG); Steering Committee Chair: R. Herbst (YALE, SWOG); Lung Committee 
Chair: D. Gandara; Translational Chair: F. Hirsch; Statistical Chair: M. Redman 

PD-L1i 

119 



Decision Tree for the Management 
of Advanced NSCLC- Utilization of 
Contemporary Tools 
• Personalization of Care by histology 

(pemetrexed and bevacizumab) for non-
squamous  

• Molecular markers  
– ERCC1 etc. not helpful 
– 1st line EGFR and ALK testing critical 

• Maintenance therapy 
– Switch or continuation pem or erlotinib 

• EGFR and ALK 1st, 2nd, 3rd generation drugs 
on the market or in development 
 120 



ASCO Perspective: Raising the Bar for Clinical Trials by Defining Clinically Meaningful Outcomes 

Presented By Julie Brahmer at 2014 ASCO Annual Meeting 



PCI for SCLC:  Current Role 

• Well Established Role in LD-SCLC Pts with Response 
 

• EORTC Trial (NEJM 2007) Established PCI as 
Alternative for ED-SCLC Patients:  Survival Benefit! 
 

• New Toxicity-Mitigating Approaches Under Study 
 
• How do these two trials compare? 



Seto et al:  Phase III PCI Trial  

Stratification by Age (70≦ / <70),   PS (0-1 / 2),   Response (CR / PR+MR),   Institutions 

Follow-up by MR imaging 

Primary endpoint:  Overall Survival 
 
Secondary endpoints: Time to BM (evaluated every 3 months) 
 Progression-Free Survival (PFS)  
 Safety 
 Mini Mental State Examination (MMSE) 

1st line chemo 
Platinum-

based doublet 
R 

PCI: 25 Gy 
10 fractions 

no PCI 

• Any response 
• No BM by MRI 
assessment 

No response 

< 6 weeks 
3-8 weeks 



Time to Brain Metastasis (Seto) 
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Arm A: PCI 
n=84 

Arm B: no PCI 
n=79 

BM at 12 months 32.4% 58.0% 

Gray’s test: P < 0.001 (2-sided) 

Arm B: No PCI 
Arm A: PCI 



Progression-Free Survival (Seto) 
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Arm A: PCI 
n=84 

Arm B: no PCI 
n=79 

No. of PFS Events 82 76 

Hazard ratio (95%CI) 1.12 (0.82-1.54) 

Median PFS (95%CI), mo 2.2 (2.0-2.6) 2.4 (2.1-2.9) 

Arm B: No PCI 
Arm A: PCI 



Overall Survival (Seto) 
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Stratified log-rank test: P=0.091 (2-sided) 

Arm B: No PCI 
Arm A: PCI 

Arm A: PCI 
n=84 

Arm B: no PCI 
n=79 

No. of OS Events 61 50 

Hazard ratio (95%CI) 1.38 (0.95-2.02) 

Median OS (95%CI), mo 10.1 (8.5-13.2) 15.1 (10.2-18.7) 



EORTC vs Japanese PCI Trials 

  
EORTC (Slotman 
• 286 Enrolled Pts 
• PCI Dose:  Variable 
• Pre-Enro 

Japan (Seto) 
EORTC (Slotman) Japan (Seto) 

# Patients 286 Enrolled 224 of 330 Enrolled 

PCI Dose/Fx Variable 25 Gy/10 Fractions 

Pre-Enrollment 
Neuro-Imaging 
 

Not Required   MR Brain Required   

Follow-up  
Imaging 

Not Required MR Brain Required  

Neuro 
Function Data 

Limited Limited 

 



Educational Objectives 

• New roles for targeted therapies for early 
stage disease? 

• Consolidation chemotherapy’s last stand in 
Stage III NSCC? 

• Current treatment algorithms for patients with 
NSCLC with known and unknown driver 
mutations 

• Selecting treatment in patients without an 
actionable mutation 

• Defining the role of prophylactic cranial 
radiation in small cell lung cancer 
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