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History of therapy in advanced NSCLC: 
FDA approval dates 
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► Chemotherapy 

 nab-paclitaxel (Abraxane) 

 

► Targeted therapy 

 EGFR: Osimertinib (AZD9291, Tagrisso), HM61713 (BI1482694), 
Rociletinib (CO-1686) 

 ALK: Ceretinib (Zykadia), Alectinib (Alecensa) 

 VEGF: Ramucirumab (Cyramza) 

 

► Immunotherapy 

 CTLA4: Ipilimumab (Yervoy) 

 PD1: Nivolumab (Opdivo), Pembrolizumab (Keytruda) 



ECOG 1594: All 3rd generation  
platinum doublets are equivalent 

Schiller JH, et al. N Engl J Med 2002;346:92-98. 
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Nanoparticle albumin-bound (nab) platform 

*Albumin-bound paclitaxel may be substituted for either paclitaxel or docetaxel in patients who have 

experienced hypersensitivity reactions after receiving paclitaxel or docetaxel despite premedication 

where the standard premedications (ie, dexamethasone, H2-blockers) are contraindicated 

NCCN version 4. 2016 





Next generation paclitaxel therapy 



Mutation/Fusion in Korean Adenocarcinoma 

Seo, et al. Genom Res 2012;22:2109-2119 



What would be the Mx option at 1st PD?  

Advanced NSCLC 

1st-line 

EGFR TKIs 

(Gefitinib or 

Erlotinib or 

Afatinib) 
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EGFRm specific TKI (3rd G) 

Combinatorial Strategies 

Immunotherapy 



Acquired or Adaptive Resistance to EGFR TKI 

Clin Canc Res 2013;19(8);2240-7 



3rd-Generation (Mutant Specific) EGFR TKIs 

Drug Target Reversibility 

IC50 (nM) 

Company EFGR 

WT 

EGFR 

Mut 

EGFR 

L858R / T790M 

Erlotinib Reversible 449 3.2 2253 

CO-1686 
Mutant 

EGFR 
Irreversible 4275 7 33 Clovis 

AZD9291 
Mutant 

EGFR 
Irreversible 480 17 15 

Astra 

Zeneca 

HM61713 
Mutant  

EGFR 
Irreversible 2225 9 10 Hanmi 

Modified from Thomas Lynch at 2014 ASCO & Christine Lovely at 2015 ASCO Annual Meeting 



Transl Lung Cancer Res 2015;4(6):809-815 



LUX-Lung 7 - Study Design 

Randomisation 

1:1 

Afatinib 40 mg once daily Gefitinib 250 mg once daily 

• Stage IIIb/IV adenocarcinoma of the lung   
• EGFR mutation (Del19 and/or L858R) in the tumour tissue#    
• No prior treatment for advanced/metastatic disease 
• ECOG PS 0-1 

Primary endpoints: PFS (independent review)#, TTF, OS 

Stratified by mutation type (Del19 vs L858R) 

and presence of brain metastases (yes vs no) 

Secondary endpoints: ORR, time to and duration of response, duration of 
disease control, tumour shrinkage,  HRQoL, safety  

# local or central test 
# Tumor assessment performed at  week 4, 8, every 8 weeks until w64 and every 12 weeks thereafter 
 

Treatment beyond progression allowed if deemed beneficial by investigator.  
Park K et al., Ann Oncol, Volume 26, 2015 Supplement 9 



PFS by Independent Review 

No. at risk: 

Afatinib 160 142 112 94 67 47 34 27 21 13 6 3 1 0 0 

Gefitinib 159 132 106 83 52 22 14 9 7 5 3 3 1 1 0  
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Afatinib Gefitinib 

Median, mo 11.0 10.9 

HR (95% CI) 

P-value 

0.73 (0.57-0.95) 

0.0165 

27% 

18% 

15% 
8% 

3 6 9 12 15 18 21 24 27 30 33 36 39 42 

P=0.0176 

P=0.0184 

Afatinib 

Gefitinib 

Park K et al., Ann Oncol, Volume 26, 2015 Supplement 9 



Clinical Trials of Rociletinib 





Treatment-related adverse events 

(all grades) seen in >10% of patients, N(%) 

 

Common Treatment-related Adverse Events 

AE Rociletinib dose 

500mg 

BID 

(N=119) 

625mg  

BID 

(N=236) 

750mg 

BID 

(N=95) 

1000mg 

BID 

(N=6) 

Hyperglycemia 42(55) 107(45) 56(39) 4(67) 

Diarrhea 39(53) 94(40) 28(30) 4(67) 

Nausea 23(19) 79(34) 35(37) 3(50) 

Fatigue 15(29) 37(30) 21(27) 2(25) 

QTc 

prolongation 
16(15) 53(23) 25(16) 3(50) 

Decreased 

appetite 
18(15) 38(16) 24(15) 2(33) 

Muscle spasm 17(14) 30(15) 20(21) 2(37) 

Vomiting 10(8) 38(16) 13(14) 0(0) 

Weight loss 12(10) 21(9) 16(17) 
2(37) 

 

Grade ¾  treatment-releated adverse 

Events seen in >10% of patients, N(%) 

AE Rociletinib dose 

500mg 

BID 

(N=119 

625mg 

BID 

(N=236) 

750mg 

BID 

(N=95) 

1000mg 

BID 

(N=6) 

Hypergylcemia 20(17) 54(24) 34(36) 2(33) 

• No ILD observed in 500mg BID dose group 

   - 7/456 cases overall(15%) 

   - Rociletinib continuation possible with steroid cover  

   - No fatal ILD in program 

• No paronychia or stomatitis observed; trivial rash 

• Grade 3 QTc prolongation at 500mg BID = 2.5% 

• Treatment-related AEs leading to drug discontinuation seen in 

2.5% of cases at 500mg BID (4% overall) 

• Hyperglycemia readily managed with oral agents 

   - No contraindication for pre-existing diabetic patients 

Oncology & Hematology Review 2015;11(2):122–7 





Data cut-off: 1 May 2015. aPrior therapy for advanced NSCLC not permissible in this cohort; bThe EGFR T790M mutation status of the patient’s tumour was prospectively determined by 

the designated central laboratory using the cobasTM EGFR Mutation Test (Roche Molecular Systems) using a biopsy sample collected following confirmed disease progression on the 

most recent treatment regimen. Data from cohorts in grayed out boxes are not included in the analyses reported here. BICR, blinded independent central review; EGFR-TKI, epidermal 

growth factor receptor tyrosine kinase inhibitor; ILD, interstitial lung disease; NSCLC, non-small cell lung cancer; ORR, objective response rate; RECIST Response Evaluation Criteria In 

Solid Tumors; WHO PS, World Health Organization Performance Status  

Escalation 

Expansion 

Extension 

 

Phase II  

Key inclusion criteria: 

• Central confirmation of tumor T790M 

mutation statusb 

• Confirmation of tumor EGFR mutation 

associated with EGFR-TKI sensitivity 

(including G719X, exon 19 del, L858R, 

L861Q) 

• Measurable disease at baseline 

• WHO performance status 0 or 1 

• Acceptable organ function 

• Stable asymptomatic brain metastases 

allowed 

Key exclusion criteria: 

• Prior history of ILD 
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AZD9291 80 mg once daily in patients with T790M 

positive NSCLC who have progressed on an EGFR-TKI 

T790M  

cohorts 

Cohort 1 

20 mg 

T790M- 

Cohort 2 

40 mg 

Cohort 5 

240 mg 

Rolling six design 

Cytology 

Tablet 

T790M- 

Cohort 3  

80 mg 

T790M- 

Cohort 4  

160 mg 

T790M+ T790M+ T790M+ T790M+ T790M+ 

Biopsy Biopsy 

1st-line 

EGFRm+ 

1st-line 

EGFRm+ 

Enrollment into first-line cohorts by local and/or 

central (Cobas™ EGFR Mutation Test) 

identification of EGFR-TKI sensitizing mutation 

AURA Phase I/II global study design 



AURA Phase I study 

20 mg 40 mg 80 mg 160 mg 240 mg Total 

N (157) 10 32 61 41 13 157 

ORR 
 (95% CI) 

50% 
(19, 81) 

59% 
(41, 76) 

66% 
(52, 77) 

51% 
(35, 67) 

54% 
(25, 81) 

59% 
(51, 66) 



AURA2: Phase II, open-label, single-arm study 

aThe EGFR T790M mutation status of the patient’s tumor was prospectively determined by the designated central laboratory using the cobas™ EGFR Mutation Test (Roche Molecular Systems) by biopsy taken 

after confirmation of disease progression on the most recent treatment regimen. BICR, blinded independent central review; ORR, objective response rate; RECIST Response Evaluation Criteria In Solid Tumors; 

WHO PS, World Health Organization performance status  

Primary objective: to investigate the efficacy of AZD9291 by assessment of ORR (RECIST 1.1 BICR) 

Patients with confirmed 

EGFRm locally advanced 

or metastatic NSCLC who 

have progressed following 

prior therapy with an 

approved EGFR-TKI 

Central T790M mutation 

testinga of biopsy sample 

collected following 

confirmed disease 

progression 

T790M 

positive 

(n=210) 

T790M 

negative 

AZD9291 80 mg once daily 

Not eligible for enrollment 

Key inclusion criteria 
• Aged ≥18 (≥20 in Japan) 

• Confirmation of tumor EGFR mutation associated with EGFR-TKI  

• At least one lesion suitable for accurate repeated measurements 

• WHO PS 0 or 1 

• Acceptable organ function 

• Stable brain metastases allowed 



NOTE: Investigator assessed ORR was also 71% (95% CI 64, 77) 

Data cut-off: 1 May 2015. Population: evaluable for response set (n=199). *Represents imputed values: if it is known that the patient has died, has new lesions or progression of non-

target lesions, has withdrawn due to disease progression and has no evaluable target lesion (before or at progression) assessments, best change will be imputed as 20%; aORR defined 

as the number (%) of patients with at least 1 visit response of complete response or partial response that was confirmed at least 4 weeks later; bResponse required confirmation after 4 

weeks; cStable disease ≥6 weeks included the RECIST visit window (±7 days). DCR, disease control rate (complete response + partial response + stable disease); ORR, objective 

response rate 

Tumor response by independent central review 

Confirmed objective response Total 

ORRa % (95% CI) 71 (64, 77) 

Complete responseb, n (%) 

Partial responseb, n (%) 

Stable disease ≥6 weeksc, n (%) 

Progressive disease, n (%) 

2 (1) 

139 (70) 

41 (21) 

15 (8) 

DCR, % (95% CI) 92 (87, 95) 

Complete response 

Partial response 

Stable disease 

Progressive disease 

Not evaluable 

Best percentage change from baseline in target lesion – all patients 





BI1482694/HM61713 

Response Rate HM-61713 CO-1686 AZD-9291 Afatinib+Cetuximab 

T790M + 30% 58% 64% 32% 

T790M - 12% 29% 22% 26% 

ASCO Annual Meeting 2014 

Any Grade (Gr 3) Diarrhea Rash ILD/SOB* Hyperglycemia QTc prolongation 

Erlotinib 57% 80% 1% NR NR 

Afatinib+Cetuximab 71% 97% NR NR NR 

CO-1686 23% 4% NR 55% (22%) 15% (7%) 

AZD9291 20% 27% 3% 1% 1% 

HM61713 21% 24% 10%* 0% 3% 



Expansion Part 2 (800 mg QD) 

 Primary endpoint: ORR by independent assessment  

 Secondary endpoints included: duration of response, PFS and safety  

Data cut-off: 30 June 2015 

 

 
†Mandatory biopsy for T790M mutation status required 

CNS, central nervous system; ORR, objective response rate; QD, once daily 

 

 

1. Park K, et al. J Thorac Oncol 2015;33(Suppl. 15): abs 8084 

Dose escalation (N=66)1 

75 mg 

100 mg 

150 mg 

200 mg 

250 mg 

300 mg 

400 mg 

500 mg 

650 mg 

800 mg 

1200 mg 

Expansion Part 2 

(N=76; ongoing) 

Expansion Part 1 (N=83)1 

T790M-positive  

Progression on ≥1 prior EGFR TKI 

T790M-positive or -negative† 

Progression on prior EGFR TKI 

T790M-positive or -negative  

Progression on ≥2 prior therapies,  

including EGFR TKI 

Results : Expansion Part 2  

 



Individual tumor change in target lesions (independent assessment) 

20 

–30 

Evaluable population (N=69) 

 

PR, partial response 

Results : Expansion Part 2  

 

 

 

JS Lee, et al. EMSO Asia 2015; abs 425PD 

• ORR: 62.3% (43/69) 

• DCR: 91.3% (63/69) 



 

N Engl J Med 2015;372: 1689, N Engl J Med 2015;372: 1700, PASCO 2015 #8084, PASCO 2015 #8013, PASCO 2015 #8014 

Summary of EMSI 

3rd Gen 

TKIs 

RR (%) 

T790M+ 

PFS 

(mos) 
Toxicity DLT RP2D 

Rociletinib 

(CO-1686) 

58% 

(n=244) 
8.0/10.3 

Hyperglycemia/Nausea/ 

Fatigue/Diarrhea/QT↑ 
Hyperglycemia 500mg BID 

AZD 9291 
61% 

(78/127) 
~ 9.6 

Diarrhea/Rash/Nausea/ 

Decreased appetite/ 

Pneumonitis-like events/ 

QTc ↑ 

- 
80mg QD 

(No DLT) 

BI1482694 

/HM61713 

62% 

(43/69) 
NR 

Diarrhea/Nausea/ 

Dry skin/Rash/Pruritus 
Abd pain/Diarrhea 800mg BID 

ASP8273 
67% 

(16/24) 
NR 

Diarrhea/Nausea/ 

Vomiting/Hyponatremia/A 

few rash/ QT↑/ 

ILD-like events 

Diarrhea/Nausea/ 

Malaise/Colitis/ 

Biliary tract infect/ 

Hyponatremia 

300mg QD  

(MTD; 400mg QD) 

EGF816 
75.5% 

(40/53) 
NR 

Rash/Diarrhea/Stomatitis/P

ruritus 

Rash/Acute kidney 

injury 

NR  

(as of 2 Feb 2015) 
 

*DLT: dose limiting toxocity, RP2D: recommaned phase 2 dose, ILD: interstitial lung disease 















<1% each 
Mutations in NRAS, MEK1  

AKT1 (SCC only) 
RET kinase fusions 

<5% each 
Mutations in BRAF, PIK3CA, HER2 

MET amplifications 
ROS1 rearrangements 

Double mutations 

EGFR mutations 30-40%. 
(15% Non-Asian population) 

ALK 3–7% 

KRAS mutations 10% 
 (15-30% Non-Asian population) 

Kris et al. LCMC 2011 (CRA7506) 
Li et al. J Clin Oncol 2013 

Ohashi K et al. Clin Cancer Res 2013; 19(9):2584-91 
Pao W, Girard N.Lancet Oncol 2011;12(2):175-80 

Pao W, Hutchinson KE.Nat Med 2012;18(3):349-51 

No known mutation 
detected 

Incidence of ALK Rearrangements in NSCLC 
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Study Design 

Key entry criteria 

● ALK-positive by central 

FISH testinga 

● Locally advanced, 

recurrent, or metastatic 

non-squamous NSCLC 

● No prior systemic 

treatment for advanced 

disease 

● ECOG PS 0−2 

● Measurable disease 

● Stable treated brain 

metastases allowed 

N=343
 

Crizotinib  

250 mg BID PO,  

continuous dosing 

(N=172) 

Pemetrexed  

500 mg/m2  

+  

cisplatin 75 mg/m2 or 

carboplatin AUC 5–6 

q3w for ≤6 cycles 

(N=171) 

Solomon BJ, et al. N Engl J Med 2014;371:2167−77 

Endpoints 
 

● Primary 

– PFS (RECIST v1.1,     

by IRR) 

 

● Secondary 

– ORR 

– OS 

– Safety  

– Patient-reported   

outcomes  

(EORTC QLQ-C30, 

QLQ-LC13, EQ-5D) 
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CROSSOVER TO CRIZOTINIB  

PERMITTED AFTER PROGRESSIONc  

a
ALK status determined centrally using Abbott's Vysis ALK Break Apart FISH Probe Kit 

bStratification factors: ECOG PS (0/1 vs. 2), Asian vs. non-Asian race, and  

brain metastases (present vs. absent) 
cAssessed by IRR 

b 

Accrual period: January 2011 − July 2013 
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Primary Endpoint: PFS by IRR (ITT Population) 

a2-sided stratified log-rank test 

  Crizotinib 
(N=172) 

Chemotherapy 
(N=171) 

Events, n (%) 100 (58) 137 (80) 

Median, months 10.9 7.0 

HR (95% CI) 0.45 (0.35−0.60) 

Pa <0.001 
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 0 5 10 15 20 25 30 35 

Time (months) 

 172 120 65 38 19 7 1 0 

 171 105 36 12 2 1 0 0 

No. at risk 

Crizotinib 

Chemotherapy 

Solomon BJ, et al. N Engl J Med 2014;371:2167−77 



51/F, ADC IV(T3N3M1b) 

EGFR PNA: wild, ALK IHC(1+), ALK FISH(+) 

2014-01-10 2014-02-03 

2 weeks after crizotinib 



Schematic Algorithm of ALK IHC to predict FISH 

IASLC atlas of ALK testing in Lung cancer 



ALK-IHC (-),  

ALK-FISH positive 

4-Crizotinib  
since June 4 2015. 

1-AP 2014 6~ 15 1 10x.  
2-IRESSA: 2015 1~3  
3-Gem: 2015. 3 3x PD 

42/F, ADC, T4 N2 M1a 





Mechanism of Acquired Resistance to ALK Inhibitors 

Katayama R et al. Clin Cancer Res 2015;21(10):2227-2235 









































Overall Survival 

Presented By David Spigel at 2015 ASCO Annual Meeting 





OS and PFS by PD-L1 Expression 

Presented By David Spigel at 2015 ASCO Annual Meeting 







Overall Survival 

Presented By Luis Paz-Ares at 2015 ASCO Annual Meeting 



Progression-free Survival 

Presented By Luis Paz-Ares at 2015 ASCO Annual Meeting 





Second line Phase III Trials 





N Engl J Med 2015;372:2018-28 



Lancet 2016 Apr 387:1540-1550 
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Ongoing Phase III Trials 

Trial Line of 

Therapy 

Agent PD-L1 Status 

CheckMate 026 First Nivolumab vs. 

investigator choice 

chemotherapy  

PD-L1 positive 

Keynote 042/42 First Pembrolizumab vs. 

investigator choice 

chemotherapy 

PD-L1 positive 

ARCTIC Third Line MEDI4736 vs. 

Chemotherapy 

Not required 

PACIFIC Locally 

Advanced 

Following concurrent 

chemo-RT vs. placebo 

Not required 

Phase III Trials in Development:  

1) Maintenance therapy in advanced NSCLC 

2) Adjuvant therapy             



Treatment Related Adverse Events 

System Immune Related Adverse Events 

Gastrointestinal Colitis (Diarrhea, perforation) 

Renal Acute Interstitial Nephritis (Increased serum 

Creatinine) 

Pulmonary Pneumonitis (dyspnea, cough) 

Dermatologic Dermatitis (Lichenoid/ spongiotic dermatitis, 

rash), Vitaligo 

Hepatic Hepatitis (elevated LFTs) 

Neurologic Central and Peripheral (Aseptic Meningitis, 

Guillan-Barre Syndrome, Myasthenia Gravis  

Endocrine Hypophysitis, thyroiditis, adrenal insufficiency 

Ocular Uveitis, Iritis 

• Fatigue is the most common AE (24%) 

• Grade 3-4 AEs are uncommon (6-12.6%) 
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