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weeks, respectively. Results: Forty-four lung cancer patients were given IMMU-132 doses 
at 8 mg/kg (N = 23) or 10 mg/kg (N = 21); 38 patients (18 NSCLC and 20 SCLC) 
are assessable for efficacy. Patients were heavily pretreated (median of 3 prior lines). 
Objective tumor responses (all partial responses by RECIST1.1) and median progression-
free survival (PFS) are reported below per tumor. These studies are being expanded. 
 

Tumor type Prior lines of therapy: 
median (range)

Objective Response 
Rate (PR)

Median PFS (maturity) 
in months

NSCLC (N=18) 3 (1-8) 33% 5.4 (56%)

SCLC (N=20) 2.5 (1-7) 25% 2.4 (70%)

 
IMMU-132 was well tolerated with limited grade 3/4 toxicities above the 3% threshold 
per patient. Neutropenia was the only Grade 3/4 toxicity (G3, 14%; G4, 7%) together 
with hyponatremia (G3, 2%; G4, 2%). Other drug-related G3 toxicities included diarrhea 
(7%), anemia (5%), leukopenia (5%), hyperglycemia (5%) and atrial fibrillation (5%); 
no patient developed antibodies to the conjugate. Conclusion: Repeated cycles of 
IMMU-132 monotherapy are well tolerated. Objective response rate and progression-
free survival data in previously-treated metastatic lung cancer (5.4 months in NSCLC) 
are encouraging and warrant further evaluation of IMMU-132 in these lung cancers.  
Keywords: non small cell lung cancer, small cell lung cancer, antibody drug conjugate, 
IMMU-132

CHEMOTHERAPY DEVELOPMENTS FOR LUNG CANCER 
MONDAY, SEPTEMBER 7, 2015 - 10:45-12:15

ORAL01.03 A Randomized Phase 2 Trial of Vintafolide and Docetaxel in Folate-
Receptor Positive (FR+) Advanced NSCLC Patients: Final Efficacy Results  
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Background: Vintafolide (folic acid-vinca alkaloid conjugate) binds to the folate 
receptor (FR), which is overexpressed in approximately 80% of patients with NSCLC, 
including patients with squamous cell and adenocarcinoma. Using the molecular imaging 
agent 99mTc-etarfolatide for SPECT imaging, the FR status of malignant lesions can 
be determined. Vintafolide has demonstrated single agent activity in patients with 
advanced NSCLC whose tumors all expressed FR [FR(100%)] compared to patients 
not FR(100%) (Edelman et al, 2012). Methods: This study randomized patients with 
advanced NSCLC whose tumors were FR(100%) to vintafolide, vintafolide + docetaxel, or 
docetaxel. Key eligibility criteria: age ≥ 18 years; 1 prior systemic therapy for advanced 
disease; ECOG PS 0-1. Patients underwent 99mTc-etarfolatide SPECT screening for 
FR assessment. Vintafolide (2.5 mg) was administered on days 1, 4, 8, 11 every 21 
days and docetaxel (75 mg/m2) on day 1 every 21 days. The primary endpoint was 
progression-free survival (PFS). Pre-specified PFS comparisons were performed for 
vintafolide vs docetaxel and vintafolide+docetaxel vs docetaxel in all patients as well 
as those with adenocarcinoma. Significance testing for each PFS analysis was one-
sided without adjustment for multiplicity (alpha=0.10). Overall survival (OS) was a 
secondary endpoint. Results:Over 14 months, 199 FR(100%) patients were randomized 
and treated (vintafolide: 63; vintafolide+docetaxel: 68; docetaxel: 68). Patient and 
disease characteristics were well-balanced between arms. The vintafolide+docetaxel 
arm met the primary endpoint of superior PFS over the docetaxel arm in all patients 
regardless of histology (17.0% censored; unstratified Cox model hazard ratio [HR] 
=0.75; unstratified one-sided p-value=0.0696) as well as in the prespecified 133 patient 
adenocarcinoma subgroup (18.8% censored; HR=0.73; p-value=0.0899). Trends 
in OS favored the vintafolide+docetaxel arm over the docetaxel arm in all patients 
(37.7% censored; HR=0.88; p-value=0.2874) and showed the greatest benefit in the 
adenocarcinoma subgroup (42.8% censored; HR=0.70; p-value=0.1018). The single-
agent vintafolide arm was not superior to docetaxel. Vintafolide+docetaxel treatment 
was associated with more neutropenia (all grades: 77% versus 62%), febrile neutropenia 
(13% versus 6%), and peripheral neuropathy (34% versus 21%) compared to docetaxel 
alone. Conclusion: The addition of vintafolide to docetaxel resulted in a statistically 
significant improvement in PFS in FR(100%) NSCLC patients regardless of histology (PFS 
HR= 0.75) and in the adenocarcinoma subset (PFS HR= 0.73). Additionally, there was a 
trend towards improvement in OS in all patients regardless of histology (OS HR= 0.88) 
and in the adenocarcinoma subset (OS HR= 0.70). Vintafolide +docetaxel was generally 
well tolerated, although rates of neutropenia, neutropenic fever, and neuropathy were 
higher than with docetaxel alone. Final survival results will be presented at the conference.  
Keywords: vintafolide, SPECT, etarfolatide
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ORAL01.01 Randomized Phase III Study of Nedaplatin plus Docetaxel 
versus Cisplatin plus Docetaxel for Advanced Squamous Cell Lung Cancer 
(WJOG5208L) Takashi Seto1, Takehito Shukuya2, Takeharu Yamanaka3, Tomonori 
Hirashima4, Terufumi Kato5, Yoshitsugu Horio6, Shinji Atagi7, Takako Inoue8, Yoshinobu 
Ohsaki9, Tadashi Maeda10, Koichi Nishi11, Toshiyuki Sawa12, Morihito Okada13, Daichi 
Fujimoto14, Taishi Harada15, Kazuhiko Nakagawa16, Yoichi Nakanishi15, Nobuyuki 
Yamamoto17 1National Kyushu Cancer Center, Fukuoka/Japan, 2Juntendo University, Tokyo/
Japan, 3Yokohama City University, Yokohama/Japan, 4Osaka Prefectural Medical Center 
for Respiratory and Allergic Diseases, Habikino/Japan, 5Kanagawa Cardiovascular and 
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Chest Medical Center, Sakai/Japan, 8Osaka Medical for Cancer and Cardiovascular Disease, 
Osaka/Japan, 9Asahikawa Medical University, Asahikawa/Japan, 10Yamaguchi-Ube Medical 
Center, Ube/Japan, 11Ishikawa Prefectural Central Hospital, Kanazawa/Japan, 12Gifu Municipal 
Hospital, Gifu/Japan, 13Hiroshima University, Hiroshima/Japan, 14Kobe City Medical Center 
General Hospital, Kobe/Japan, 15Kyushu University, Fukuoka/Japan, 16Kinki University Faculty 
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Background: Nedaplatin (N) is a second-generation platinum compound with lower 
nausea/vomiting and nephrotoxicity than cisplatin (C). Nedaplatin plus docetaxel (ND) 
showed a promising efficacy with acceptable toxicity for advanced squamous cell lung 
cancer (SqLC) in the previous phase II study. Methods: Eligible patients (pts) were those 
with pathologically proven SqLC with stage IIIB/IV or postoperative recurrence, aged 20-
74 years and ECOG PS 0-1. Pts were randomized 1:1 to ND (N 100 mg/m2 and docetaxel 
(D) 60mg/m2 iv, q3w, up to 6 cycles) or C plus D (CD) (C 80 mg/m2 and D 60mg/m2 iv, 
q3w, up to 6 cycles) according to stage, gender and institution. The primary endpoint 
was overall survival (OS), and secondary endpoints included progression-free survival 
(PFS), response rate (RR) and adverse events (AEs). Target sample size of 350 provided 
90% statistical power to detect a hazard ratio of 0.71 with one-sided type I error of 
0.05. Results: Between July 2009 and July 2012, 355 pts were randomized. Of 349 
for efficacy analysis (ND 177; CD 172), baseline characteristics were well-balanced 
between two arms. ND had a significantly longer OS (p=0.037, one-sided stratified log-
rank test). The OS HR was 0.81 (90%CI, 0.67-0.98) with a median OS of 13.6 months 
[m] for ND and 11.4 for CD. ND had a longer PFS (p=0.050) with a HR of 0.83 (0.69-
1.00) and a median PFS of 4.9 m in ND and 4.5 in CD. RR was 54.5% in ND vs 52.9% 
in CD (p=0.829). Grade 3 or higher AEs of nausea (4.0% vs 14.3%), fatigue (3.4% vs 
10.9%), hyponatremia (13.6% vs 30.3%) and hypokalemia (2.3% vs 8.6%) are more 
frequent in CD. Grade 3 or higher AEs of neutrophils (82.5% vs 70.3%) and platelets 
(9.0% vs 0.0%) are more frequent in ND, but there was no difference in grade 3 or higher 
febrile neutropenia (13.6% vs 15.4%). Treatment related deaths occurred in 4 and 3 
pts in ND and CD, respectively. Conclusion: ND showed a significantly longer OS as 
compared to CD with different toxicity profile. ND will be considered as a new standard 
treatment for advanced or relapsed SqLC. Clinical trial information: UMIN000002015.  
Keywords: Advanced Non-Small Cell Lung Cancer, Squamous cell lung cancer, 
Nedaplatin, docetaxel
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Background: Sacituzumab govitecan (IMMU-132) is a new Antibody Drug Conjugate 
(ADC) comprising SN-38, the active metabolite of the topoisomerase I inhibitor, 
camptothecin (irinotecan), conjugated to an anti-Trop-2 humanized antibody at a high 
drug-antibody ratio (7.6). In vitro and in vivo preclinical data suggest that IMMU-132 
delivers up to 136-fold more SN-38 than its parental drug, irinotecan, in a human cancer 
xenograft. Trop-2 is widely expressed in most epithelial cancers, including non-small 
and small-cell lung cancers (NSCLC and SCLC).The safety and efficacy of this new ADC 
is being examined in advanced metastatic lung cancers. Methods: A Phase II clinical 
trial (ClinicalTrials.gov, NCT01631552) is ongoing in subsets of previously-treated 
patients with metastatic lung cancer, administering IMMU-132 on days 1 and 8 of 21-day 
treatment cycles. A phase 1 run-in phase selected 8 and 10 mg/kg weekly dosage as 
safe for tumor cohort phase 2 expansion. Treatment is continued based on tolerance 
or until progression, with safety and response assessments made every week and 8-12 
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ORAL02.01 Phase 3, Randomized Trial (CheckMate 017) of Nivolumab (NIVO) 
vs Docetaxel in Advanced Squamous (SQ) Cell Non-Small Cell Lung Cancer 
(NSCLC) Karen Reckamp1, Julie R. Brahmer2, David R. Spigel3, Naiyer A. Rizvi4, Elena 
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Curie, Warsaw/Poland, 11University of Chicago Medicine & Biological Sciences, Chicago/
IL/United States of America, 12Hospital de Madrid, Norte Sanchinarro/Spain, 13Oncology 
Hematology Care, Cincinnati/OH/United States of America, 14Duke University Medical Center, 
Durham/NC/United States of America, 15Massachusetts General Hospital, Boston/MA/United 
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Technologies, Bristol-Myers Squibb, Princeton/NJ/United States of America, 20Bristol-Myers 
Squibb, Princeton/NJ/United States of America

Background: Treatment options for patients with advanced SQ NSCLC who fail 
platinum-based doublet chemotherapy (PT-DC) are limited. NIVO, a fully human IgG4 
programmed death-1 (PD-1) immune checkpoint inhibitor, demonstrates activity 
across NSCLC histologies and is approved in the US for treatment of metastatic SQ 
NSCLC with progression on or after platinum-based chemotherapy. We report results 
from a randomized, open-label, global phase 3 study (CheckMate 017; NCT01642004) 
comparing NIVO vs docetaxel in patients with previously treated SQ NSCLC and disease 
progression during/after one prior PT-DC regimen. Methods: Patients (N=272) were 
randomized 1:1 to receive either NIVO 3 mg/kg every 2 weeks (Q2W; n=135) or 
docetaxel 75 mg/m2 Q3W (n=137) until disease progression or discontinuation due 
to toxicity or other reasons. For NIVO patients, treatment after initial progression was 
permitted at the investigator’s discretion, per protocol criteria. The primary objective 
was overall survival (OS). Secondary objectives included investigator-assessed objective 
response rate (ORR; per RECIST v1.1), progression-free survival (PFS), efficacy by PD-L1 
expression (PD-L1 testing not required for enrollment), patient-reported outcomes (PRO), 
and safety. PRO analyses are presented in a separate abstract. Results: Treatment 
with NIVO led to 41% reduction in risk of death (hazard ratio [HR]=0.59; 95% CI: 0.44, 
0.79; P=0.00025) and improved ORR (20% vs 9%; P=0.0083) and PFS (HR=0.62; 95% 
CI: 0.47, 0.81; P=0.0004) vs docetaxel (Table). Twenty-eight patients were treated 
with NIVO beyond initial progression, nine of whom demonstrated a non-conventional 
pattern of benefit (ie, reduction in target lesions with simultaneous appearance of new 
lesions, initial progression followed by tumor reduction, or no further progression for 
≥ 2 tumor assessments). Across pre-specified cut-points (1%, 5%, and 10%), PD-L1 
expression was neither prognostic nor predictive of benefit. OS HRs favored NIVO across 
most predefined patient subgroups. Grade 3–4 drug-related adverse events (AEs) were 
reported in 7% (9/131) of NIVO and 55% (71/129) of docetaxel patients. Grade 3–4 
drug-related select AEs are shown below (Table). No deaths were related to NIVO vs 3 
docetaxel-related deaths.

Poland, 2Military Institute of Health Institute, Warsaw/Poland, 3Mazovian Centre of Pulmonary 
Diseases and Tuberculosis, Otwock/Poland, 4Department of Oncology, Poznan University 
of Medical Sciences, Poznan/Poland, 5National Tuberculosis and Lung Diseases Research 
Institute, Warsaw/Poland, 6Helix Biopharma Corp., Aurora/ON/Canada

Background: L-DOS47, a cancer therapeutic designed to exploit the acidic tumour 
extracellular environment, is a protein conjugate consisting of a urease conjugated to a 
camelid monoclonal antibody (AFAIKL2) that is targeted to the CEACAM6 antigenic tumour 
marker. The AFAIKL2 antibody serves as a targeting agent to deliver the enzyme to the 
tumor sites while the urease enzyme converts urea, an abundant natural metabolite, into 
ammonia and generates a local pH increase. The combined effect of ammonia toxicity 
and pH increase is cytotoxic to cancer cells in culture and in xenograft models. This 
first in human study of L-DOS47 was designed to define the maximum tolerated dose of 
multiple doses of L-DOS47 administered intravenously to patients with non-squamous 
NSCLC when given as a monotherapy. Methods: Stage IIIb or IV histologically confirmed 
non-squamous NSCLC patients (aged ≥ 18 yrs, ECOG PS ≤2) receive multiple cycles of 
L-DOS47 during the study treatment period. L-DOS47 is administered once weekly over 
14 days followed by 7 days rest in each treatment cycle. Patients are recruited into 
cohorts and received the same dose of L-DOS47 on Days 1 and 8 of each treatment 
cycle. Dose levels of L-DOS47 are escalated in further cohorts following a review of safety 
data by the Trial Steering Committee. Results: Thirty-three (33) pts (median age 61, 58% 
male) were enrolled in the first ten cohorts (dose levels: 0.12, 0.21, 0.33, 0.46, 0.59, 
0.78, 1.04, 1.38, 1.84, 2.45 µg/kg) in four Polish centers. L-DOS47 was well tolerated at 
the dose levels reviewed. No DLTs were reported. Adverse events reported to date were 
expected for the population under study. None of the patients treated to date have had 
a partial or complete response as defined by RECIST v1.1. Sixteen (16) patients had an 
overall response of stable disease after completing two cycles of L-DOS47. One patient 
in cohort 9 was dosed for 9 cycles without disease progression. Conclusion: L-DOS47 
monotherapy is well tolerated at dose levels up to 2.45 µg/kg. 
ClinicalTrials.gov identifier: NCT02340208
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ORAL01.06 S-1 and Cisplatin versus Docetaxel and Cisplatin in Patients with 
Untreated Advanced NSCLC: An Randomised, Multicenter, Phase 3 Trial  
Yuankai Shi1, Mengzhao Wang2, Jianxing He3, Jianhua Chang4, Baohui Han5, Xiaoqing 
Liu6, Gongyan Chen7, Caicun Zhou8, Jiwei Liu9, Hongming Pan10, Cheng Huang11, Shucai 
Zhang12, Jifeng Feng13, Xiaoyan Lin14, Jie Wang15, Jianjin Huang16, Fang Li17, Shukui 
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Medical University, Dalian/China, 10Sir Run Run Shaw Hospital, Hangzhou/China, 11, Fujian 
Provincial Tumor Hospital, Fuzhou/China, 12Beijing Chest Hospital, Beijing/China, 13Jiangsu 
Cancer Hospital, Nanjing/China, 14Fujian Medical University Union Hospital, Fuzhou/
China, 15Beijing Cancer Hospital, Beijing/China, 16The First Affiliated Hospital Zhejiang 
University College of Medicine, Hangzhou/China, 17Chinese PLA General Hospital, Beijing/
China, 18No.81 Hospital of People’S Liberation Army, Nanjing/China, 19Shandong Cancer 
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Background: Platinum-based doublet chemotherapy is the standard chemotherapeutic 
regimen for treatment-naïve advanced non-small cell lung cancer (NSCLC). S-1, an oral 
fluoropyrimidine, combined with carboplatin or cisplatin (CDDP) has demonstrated the 
non-inferiority to the standard platinum doublet chemotherapy in Japanese NSCLC 
patients. However, its effectiveness in Chinese NSCLC patients is uncertain. The purpose 
of this study is to compare the efficacy and safety of these chemotherapeutic regimens 
in Chinese NSCLC patients. Methods: We did this randomized controlled study in 21 
sites in China. Eligible patients were those aged 18-70 years who was histologically 
or cytologically confirmed with locally advanced or metastatic NSCLC with no prior 
radiotherapy, molecular targeted therapy or chemotherapy. Patients were randomized 
to receive either S-1 orally 80 mg/m2/day (40 mg/m22 b.i.d., 80–120 mg/day) with 
60 mg/m2 CDDP on day 8 every 5 weeks (SP) or docetaxel and CDDP (both 75 mg/
m2) on day 1 every 3 weeks (DP) for up to 6 cycles. Randomisation was stratified by 
centre, pathological classification, disease stage and gender. The primary endpoint 
was progression free survival (PFS), analyzed in the full analysis set. The study is 
registered at ClinicalTrials.jp, number Japic CTI-111479. Results: Between March 
2011 and November 2012, 246 patients from 21 institutions in China were randomly 
assigned and received SP or DP treatment (124 vs 122) with 18-month follow-up period 
from the last patient randomized. In the SP and DP group, median PFS was 5.9 and 
5.7 months (HR=0.68; 95% CI, 0.48-0.96) respectively, median overall survival was 
19.1 and 14.8 months, respectively (HR=0.84; 95% CI, 0.61-1.14). The most common 
grade 3 or worse adverse events in both treatment groups were neutropenia 3.3% vs 
55.1%, leukopenia 1.7% vs 39.0%, and febrile neutropenia 0.8% vs 5.9%, of 121 patients 
in the SP group and of 118 patients in the DP group, respectively. Conclusion: The 
efficacy of SP was non-inferior to DP with a better safety profile. SP would be a new 
standard first-line chemotherapy regimen for Chinese patients with advanced NSCLC.  
Keywords: S-1, phase 3 trial, Therapy, NSCLC
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and safety data available; 483 patients remained on study as of 12/31/2014. 395 
patients had evaluable radiographic tumor assessments at first assessment (Week 9). 
Demographics, safety, and tumor response by PD-L1 status are reported.

Conclusion: Safety and tolerability are consistent with prior NIVO experience and no 
new safety signals have been identified in this trial of SQ/NSQ NSCLC patients. Immune-
related toxicities are manageable in a community practice setting using previously-
developed safety algorithms. The frequency of STRAEs of interest was similar between 
patients with PS 0–1 and those with PS 2. Early data from this large, multicenter trial 
suggests that patients with pretreated advanced NSCLC benefit from NIVO therapy 
regardless of tumor PD-L1 status, histology type, and PS status.
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ORAL02.03 Longer-Term Follow-Up of a Phase 2 Study (CheckMate 063) 
of Nivolumab in Patients with Advanced, Refractory Squamous Non-Small 
Cell Lung Cancer Leora Horn1, Naiyer A. Rizvi2, Julien Mazières3, David Planchard4, 
Thomas E. Stinchcombe5, Grace K. Dy6, Scott J. Antonia7, Hervé Léna8, Elisa 
Minenza9, Bertrand Mennecier10, Gregory A. Otterson11, Luis T. Campos12, David  R. 
Gandara13, Benjamin P. Levy14, Suresh G. Nair15, Gérard Zalcman16, Jürgen Wolf17, 
Paul Paik2, Ang Li18, Dong Xu18, Jaclyn Neely18, Zhenhao Qi18, Christopher Harbison18, 
Mark Lynch18, Suresh S. Ramalingam19 1Vanderbilt-Ingram Cancer Center, Nashville/TN/
United States of America, 2Memorial Sloan Kettering Cancer Center, New York/NY/United 
States of America, 3Hôpital Larrey, Centre Hospitalier Universitaire de Toulouse, Toulouse/
France, 4Institut Gustave Roussy, Villejuif/France, 5University of North Carolina School of 
Medicine, Chapel Hill/NC/United States of America, 6Roswell Park Cancer Institute, Buffalo/
NY/United States of America, 7H. Lee Moffitt Cancer Center & Research Institute, Tampa/FL/
United States of America, 8Hospitalier Universitaire de Rennes, Rennes/France, 9Ospedale 
S. Maria, Terni/Italy, 10Nouvel Hôpital Civil Chru de Strasbourg, Strasbourg/France, 11The 
Ohio State University Medical Center, Columbus/OH/United States of America, 12Oncology 
Consultants, Pa, Houston/TX/United States of America, 13University of California Davis 
Cancer Center, Sacramento/CA/United States of America, 14Beth Israel Comprehensive 
Cancer Center, New York/NY/United States of America, 15Lehigh Valley Hospital, 
Allentown/PA/United States of America, 16Centre Hospitalier Universitaire de Caen, Caen/
France, 17Universitaetsklinik Köln, Köln/Germany, 18Bristol-Myers Squibb, Princeton/NJ/
United States of America, 19Winship Cancer Institute, Emory University, Atlanta/GA/United 
States of America

Background: Patients with advanced, refractory squamous (SQ) non-small cell lung 
cancer (NSCLC) have historically poor outcomes and limited treatment options. 
Nivolumab (NIVO), a fully human IgG4 programmed death-1 (PD-1) immune checkpoint 
inhibitor antibody, has activity across NSCLC histologies and is FDA-approved for 
treatment of metastatic SQ NSCLC with progression on or after platinum-based 
chemotherapy. We report efficacy, safety, and biomarker analyses from a phase 2, 
single-arm study of NIVO in patients with SQ NSCLC who progressed during/after prior 
platinum-based doublet chemotherapy and ≥ 1 additional systemic regimen. Methods: 
Patients (N=117) received NIVO 3 mg/kg every 2 weeks until progressive disease (PD)/
unacceptable toxicity; treatment beyond PD was permitted per protocol. The primary 
endpoint was independent radiology review committee (IRC) -assessed objective 
response rate (ORR), per RECIST v1.1. Additional objectives included investigator-
assessed ORR, progression-free survival (PFS), overall survival (OS), safety, ORR by 
patient subgroups, efficacy by tumor PD-L1 expression (PD-L1+: ≥ 5% tumor cells 
expressing PD-L1), and blood-based biomarker analyses (measurement of circulating 
microRNA and cytokines). Results: IRC-assessed ORR was 15% (95% CI: 9, 22), with a 
minimum of 11 months follow-up. Median duration of response was not reached (range, 
2+–12+ months); 76% (13/17) of patients had ongoing responses. Objective responses 
were observed across patient subgroups and regardless of PD-L1 expression (Table). 
Four of 22 patients treated beyond PD demonstrated a non-conventional pattern of 
benefit (ie, persistent reduction in target lesions in the presence of new lesions, 

  

Conclusion: CheckMate 017 achieved its primary objective, demonstrating clinically 
superior and statistically significant OS with NIVO vs docetaxel in patients with advanced, 
previously treated SQ NSCLC. Benefit was seen regardless of PD-L1 status. The safety 
profile of NIVO 3 mg/kg Q2W is favorable vs docetaxel and consistent with prior studies. 
AEs were manageable with established guidelines. NIVO represents a new standard of 
care in this patient population. Updated OS and safety data will be presented.  
Keywords: Nivolumab, PD-L1, Squamous cell NSCLC, Immunotherapy
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ORAL02.02 Safety and Efficacy of Nivolumab in an Ongoing Trial of a PD-
L1+/- Patient Population with Metastatic Non-Small Cell Lung Cancer  
Maen Hussein1, Michael McCleod2, Jason Chandler3, George Blumenschein, Jr.4, Lee 
Schwartzberg3, Howard Burris5, David Waterhouse6, Robert Jotte7, Todd Bauer5, Dana 
Thompson5, Xuemei Li8, Craig H. Reynolds9 1Florida Cancer Specialists, Lady Lake/FL/
United States of America, 2Florida Cancer Specialists, Cape Coral/FL/United States of 
America, 3The West Clinic, P.C., South Haven/TN/United States of America, 4University 
of Texas MD Anderson Cancer Center, Houston/TX/United States of America, 5Sarah 
Cannon Research Institute/Tennessee Oncology, PLLC, Nashville/TN/United States of 
America, 6Oncology Hematology Care, Cincinnati/OH/United States of America, 7Rocky 
Mountain Cancer Centers, Denver/CO/United States of America, 8Bristol-Myers Squibb, 
Princeton/NJ/United States of America, 9Ocala Oncology Center, Ocala/FL/United States of 
America

Background: Nivolumab (NIVO), a fully human IgG4 programmed death-1 (PD-1), immune 
checkpoint inhibitor antibody, has demonstrated durable responses and tolerability in 
heavily pretreated patients with advanced non-small cell lung cancer (NSCLC). NIVO 
was recently approved for the treatment of patients with metastatic squamous (SQ) 
NSCLC with progression on or after platinum-based chemotherapy. Conducted mostly 
in community-based oncology centers, this ongoing trial explores the safety of NIVO 
in patients with previously-treated PD-L1+/- metastatic SQ or non-squamous (NSQ) 
NSCLC. Methods: Eligible patients are enrolled in 4 subgroups: 1) SQ, performance 
status (PS) 0–1, ≥ 2 prior therapies; 2) SQ, PS 0–1, 1 prior therapy; 3) NSQ, PS 0–1, ≥ 1 
prior therapy; and 4) SQ or NSQ, PS 2, ≥ 1 prior therapy. Patients with both PD-L1+ and 
PD-L1- tumors are eligible. Patients receive NIVO 3 mg/kg IV (60 minutes) Q2W either 
until progressive disease (PD)/unacceptable toxicity (Cohort A) or for 1 year with the 
possibility of retreatment upon disease progression (Cohort B). Primary objective is to 
estimate incidence of high-grade (CTCAE v4.0 Grade 3–4 and 5), select treatment-related 
adverse events (STRAEs); exploratory efficacy assessments include ORR, PFS, and OS. 
Results: From 4/16/14 to 12/31/14, 824 patients were treated and have demographic 
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3–4 treatment-related adverse events (AEs) were reported in 25 patients (51%); grade 3 
pneumonitis was reported in 3 (6%) patients. Treatment‐related AEs led to discontinuation 
in 18 patients (37%); 15 (31%) patients discontinued treatment during induction. 
Treatment‐related deaths (n=3) were due to respiratory failure, bronchopulmonary 
hemorrhage, and toxic epidermal necrosis. Conclusion: Treatment with NIVO plus IPI 
was associated with durable responses and encouraging survival regardless of tumor 
PD-L1 expression. The safety profile was managed using established safety guidelines. 
Updated OS and results from additional doses and schedules will be presented.  
Keywords: Nivolumab, PD-L1, Ipilimumab, Immunotherapy
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ORAL02.06 Evaluation of PD-L1 Expression in Metachronous Tumor Samples 
and FDG-PET as a Predictive Biomarker in Ph2 Study (FIR) of Atezolizumab 
(MPDL3280A) Jamie E. Chaft1, Bo Chao2, Wallace L. Akerley3, Michael Gordon4, Scott 
J. Antonia5, Jason Callahan6, Alan Sandler7, Roel Funke7, Zhengrong Li7, Jill Fredrickson7, 
Marcin Kowanetz7, Scott N. Gettinger8 1Memorial Sloan Kettering Cancer Center, New 
York/NY/United States of America, 2Internal Medicine, The Ohio State University, Columbus/
OH/United States of America, 3Huntsman Cancer Institute, Salt Lake City/UT/United States of 
America, 4Pinnacle Oncology Hematology, Scottsdale/AZ/United States of America, 5H. Lee 
Moffitt Cancer Center and Research Institute, Tampa/FL/United States of America, 6Radiation 
Oncology, Peter Maccallum Cancer Centre, East Melbourne/Australia, 7Genentech Inc., 
South San Francisco/CA/United States of America, 8Yale University School of Medicine, New 
Haven/CT/United States of America

Background: PD-L1 expression on tumor-infiltrating immune cells (IC) and/or tumor 
cells (TC) can inhibit antitumor immunity. Atezolizumab (MPDL3280A) is an anti-PDL1 
antibody that has shown efficacy across multiple tumor types. The efficacy and safety of 
atezolizumab in the Phase 2 FIR study has been reported previously (Spigel et al, ASCO 
2015). Efficacy appeared to correlate with PD-L1 expression on IC and/or TC, with higher 
ORRs observed in patients with the highest expression of PD-L1, indicating that PD-L1 
may be a predictive biomarker for response to atezolizumab. FIR was also designed to 
address questions of potential heterogeneity and changes in tumor PD-L1 expression 
in metachronous tissue samples, as well as the utility of using FDG-PET as a biomarker 
for response to atezolizumab in PD-L1–selected patients with NSCLC. Methods: FIR is 
a 3-cohort, single-arm, Phase 2 study of atezolizumab in PD-L1–selected patients with 
stage IIIB/IV NSCLC. Cohort 1 included chemo-naive patients, Cohort 2 included ≥  2L 
patients without a history of brain metastases, and Cohort 3 included ≥  2L patients with 
asymptomatic treated brain metastases. PD-L1 expression was centrally assessed by 
immunohistochemistry (IHC) using the SP142 antibody assay in archival and/or fresh 
tumor biopsies or resections and scored as IC0, 1, 2 or 3 and TC0, 1, 2 or 3. Patients 
with PD-L1 IC2/3 or TC2/3 tumors were enrolled and received 1200 mg atezolizumab 
IV every 3 weeks (last patient entered Jun 27, 2014). Responses were measured by 
RECIST v1.1, modified RECIST and FDG-PET using EORTC criteria. Exploratory objectives 
included the evaluation of potential predictive biomarkers, including the comparison of 
PD-L1 expression in matched archival and fresh tumor specimens, as well as the utility 
of FDG-PET in assessing response to immune checkpoint blockade. Results: From 1009 
screened patients, 95 paired archival and fresh tumor samples were obtained. In these 
samples, the agreement of PD-L1 expression between fresh and archival tissue at the 
TC3 or IC3 cutoff was 88% when the same type of tissue procurement method was used 
(resection or biopsy), compared with 65% when different methods of procurement were 
used. To date, FDG-PET response has been centrally assessed in 71 of the 138 patients 
enrolled in FIR. Patients with metabolic response by EORTC criteria on 6-week scans 
had a higher ORR per RECIST v1.1 (72% [13/18]) than metabolic non-responders (ORR 
4% [2/53]). Conclusion: There was a high agreement in TC3 or IC3 PD-L1 expression 
between archival and fresh tumor specimens. This work demonstrates that intra-patient 
heterogeneity in PD-L1 expression is low in metachronous tissues, indicating various 
types of tumor samples, including fresh or archival, can be reliably used to assess PD-
L1 expression. In addition, FDG-PET has potential as an early on-treatment measure of 
response to atezolizumab. Further analyses will be presented. (NCT01846416)
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ORAL02.07 Atezolizumab (MPDL3280A) Combined with Platinum-Based 
Chemotherapy in Non-Small Cell Lung Cancer (NSCLC): A Phase Ib Safety 
and Efficacy Update Ross Camidge1, Stephen V. Liu2, John Powderly3, Neal Ready4, 
Stephen Hodi5, Scott N. Gettinger6, Giuseppe Giaccone2, Bo Liu7, Jeffrey Wallin7, Roel 
Funke7, Daniel Waterkamp7, Rebecca Heist8 1Medical Oncology, University of Colorado, 
Denver/CO/United States of America, 2Lombardi Comprehensive Cancer Center, Georgetown 
University, Washington/DC/United States of America, 3Carolina Biooncology Institute, 
Huntersville/NC/United States of America, 4Duke University Medical Center, Durham/
NC/United States of America, 5Dana-Farber Cancer Institute, Boston/MA/United States of 
America, 6Associate Professor of Medicine (Medical Oncology), Yale Cancer Center, New 
Haven/United States of America, 7Genentech, Inc., South San Francisco/CA/United States of 
America, 8Massachusetss General Hospital Cancer Center, Harvard Medical School, Boston/
MA/United States of America

Background: Despite advances in treatment for NSCLC, the standard first-line treatment 
for metastatic disease remains platinum-based doublet chemotherapy with historical 
overall response rates (ORRs) of ≈30%. Preclinical data suggest that chemotherapy 
treatment can result in antigen release in the tumor microenvironment, potentially 
enhancing effects of cancer immunotherapy. Atezolizumab (MPDL3280A) is a human 
monoclonal antibody that targets the PD-L1/PD-1 immune checkpoint, while leaving the 
PD-L2/B7.1 interaction intact (which may reduce the risk of autoimmune lung toxicity). 

regression following initial progression, or no further progression for ≥ 2 tumor 
assessments); OS for these patients was 6.6, 11.6+, 12.9+, and 13.5+ months. The 
1-year OS rate was 41% (95% CI: 32, 50) and median OS was 8.2 months (95% CI: 6.1, 
10.9). The 1-year PFS rate was 20% (95% CI: 13, 29); median PFS was 1.9 months (95% 
CI: 1.8, 3.2). Peripheral increases in serum IFN-γ-stimulated cytokines, including CXCL9 
and CXCL10, were observed, and preliminary microRNA analyses identified altered gene 
expression following NIVO treatment. Grade 3–4 treatment-related adverse events 
occurred in 17% of patients, including fatigue (4%), diarrhea (3%), and pneumonitis (3%). 
Pneumonitis was manageable with corticosteroids; median time to resolution was 3.4 
weeks (range, 0.7–13.4). Two treatment-related deaths (1 hypoxic pneumonia, 1 ischemic 
stroke) occurred in patients with multiple comorbidities and concurrent PD. 

Conclusion: NIVO demonstrated clinically meaningful efficacy and an acceptable safety 
profile in patients with advanced, refractory SQ NSCLC. Updated 18-month OS, safety, 
and biomarker analyses will be presented. Keywords: Nivolumab, PD-L1, Squamous cell 
NSCLC, Immunotherapy
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ORAL02.05 Safety and Efficacy of First-Line Nivolumab (NIVO; Anti-
Programmed Death-1 [PD‐1]) and Ipilimumab in Non-Small Cell Lung Cancer 
(NSCLC) Naiyer A. Rizvi1, Scott N. Gettinger2, Jonathan W. Goldman3, Matthew D. 
Hellmann1, Laura Q. Chow4, Rosalyn Juergens5, Hossein Borghaei6, Julie R. Brahmer7, 
Yun Shen8, Christopher Harbison8, Faith Nathan8, Neal Ready9, Scott J. Antonia10 
1Memorial Sloan Kettering Cancer Center, New York/NY/United States of America, 2Yale 
University School of Medicine, New Haven/CT/United States of America, 3UCLA Jonsson 
Comprehensive Cancer Center, Santa Monica/CA/United States of America, 4University of 
Washington Division of Oncology, Seattle/WA/United States of America, 5Juravinski Cancer 
Center, Hamilton/ON/Canada, 6Fox Chase Cancer Center, Philadelphia/PA/United States of 
America, 7The Sidney Kimmel Comprehensive Cancer Center at John Hopkins, Baltimore/
MD/United States of America, 8Bristol-Myers Squibb, Princeton/NJ/United States of 
America, 9Duke University Medical Center, Durham/NC/United States of America, 10H. Lee 
Moffitt Cancer Center & Research Institute, Tampa/FL/United States of America

Background: Combined blockade of the PD‐1 and cytotoxic T‐lymphocyte‐associated 
antigen‐4 (CTLA‐4) immune checkpoint pathways has shown improved responses, 
encouraging survival rates, and a manageable safety profile in advanced melanoma. 
NIVO, a fully human IgG4 PD-1 immune checkpoint inhibitor antibody, has activity across 
NSCLC histologies and is approved in the US for treatment of metastatic squamous (SQ) 
NSCLC with progression on or after platinum-based chemotherapy. This phase 1 study 
evaluated the safety and efficacy of first‐line therapy with NIVO plus ipilimumab (IPI), 
an IgG1 CTLA‐4 checkpoint receptor blocking antibody, in chemotherapy‐naïve patients 
with advanced NSCLC. Methods: Patients (N=49) received NIVO plus IPI at the 1+3 mg/
kg or 3+1 mg/kg combination dose, respectively (one SQ and one non‐SQ cohort per 
dose level), every 3 weeks for 4 cycles, followed by NIVO 3 mg/kg every 2 weeks until 
progression or unacceptable toxicity. Objective response rate (ORR; RECIST v1.1) was 
evaluated overall and by baseline tumor PD‐1 ligand 1 (PD‐L1) expression (PD‐L1+: ≥ 5% 
tumor cells expressing PD‐L1). Response was assessed at weeks 10, 17, and 23, and 
every 3 months thereafter until progression. Results: Median follow‐up for all patients 
was 50 weeks. Across histologies, confirmed ORR was 13% (3/24) for NIVO1+IPI3 
and 20% (5/25) for NIVO3+IPI1. Two of 3 and 4/5 responders in the NIVO1+IPI3 and 
NIVO3+IPI1 arms, respectively, achieved a response by first scan. Median duration of 
response was not reached (NR) in either group, and responses were ongoing in 67% (2/3) 
and 60% (3/5) of patients treated with NIVO1+IPI3 and NIVO3+IPI1, respectively. Two 
patients in the NIVO3+IPI1 group exhibited an unconventional “immune-related” response 
with 56% and 64% maximum reductions in target lesions and simultaneous appearance 
of new lesions. The 24-week progression-free survival (PFS) rates and median PFS were 
44% and 16.1 weeks, respectively, for NIVO1+IPI3 and 33% and 14.4 weeks, respectively, 
for NIVO3+IPI1. One-year overall survival (OS) rates and median OS were 65% and NR, 
respectively, for NIVO1+IPI3 and 44% and 47.9 weeks, respectively, for NIVO3+IPI1. Thirty-
eight of 49 treated patients were evaluable for PD-L1 expression; objective responses 
were observed in PD‐L1+ (19%, 3/16) and PD‐L1- (14%; 3/22) patients. Across arms, grade 
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oral mucositis (13.33%), and sore throat (13.33%). Grade III/IV treatment-related AEs 
increased 16.4% in anlotinib group (anlotinib: 21.6% , placebo: 5.3%, p=0.0140).
Conclusion: This study confirms that anlotinib to third-line platinum-based chemotherapy 
appears to provide significant PFS benefits in Chinese patients with refractory advanced 
NSCLC compared with placebo. No serious safety concerns were reported in the study.  
Keywords: third-line therapy, Phase 2, Targeted therapy, advanced NSCLC
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ORAL03.02 Is EGFR Exon20 Mutation a Prognostic/Predictive Biomarker in 
Our Lung Cancer Patients? Deepa S. Joy Philip1, Anuradha Choughule2, Nirmala 
Jambhekar3, Vijay Patil1, Amit Joshi4, Vanita Naronha5, Kumar Prabhash6 
1Medical Oncology, Tata Memorial Hospital, Mumbai/India, 2Medical Oncology-Molecular 
Laboratory, Tata Memorial Centre, Mumbai/India, 3Department of Pathology, Tata Memorial 
Hospital, Mumbai/India, 4Medical Oncology, Tata Memorial Hospital Centre, Mumbai/
India, 5Medical Oncology, Tata Memorial Hospital, Mumbaii/India, 6Tata Memorial Centre, 
Mumbai/India

Background: EGFR Exon20 mutations have been considered to be markers of acquired 
resistance to Tyrosine Kinase inhibitors. The association between Oral TKI response 
and Baseline Exon20 Mutations has not been addressed in many studies and remains 
to be evaluated. Methods: We conducted a retrospective audit of our prospectively 
maintained Lung cancer audit database in our institute in the year 2014.We reviewed 
data related to EGFR mutation testing by RQ-PCR using endpoint genotyping assay for 
EXON 20, 19, 21.We also reviewed data relating to baseline demographics,clinical profile, 
patient treatment and outcome measures in terms of response and survival. Results:We 
reviewed 807 sequentially tested lung cancer patients, who underwent molecular 
testing using RQ-PCR by endpoint genotyping assay. The overall mutation rate was 
26.4% and 19 (2%) had baseline EGFR EXON20 mutation. The median age of patients 
was 56yrs [range: 29-81yrs], with 7 patients being females .There were 7 patients 
who gave past history of smoking. The most common site of metastasis was pleural 
effusion in 8,followed by Bone in 6,Brain in 5 and Liver metastasis in 2patients.Histology 
was adenocarcinoma in majority[16 patients].Among the types of EXON20 Mutations, 
7 patients had S7681, 4 patients had INSGGT, 5patients had INS 9 and 4 patients 
had T790M mutation. All patients received chemotherapy as first line treatment. We 
have documented response assessment at 2months in 8 patients with progressive 
disease in 5[63%], stable disease in 2 and partial response in 1 patient. Second line 
therapy with Oral TKI was given to 9 patients, in whom we have documented response 
assessment in 6, all of whom had progressed.The median Overall survival of Exon-20 
mutation positive patients was 5.5months. [Range of 3.8-7.2months], in comparison 
with other types of EGFR mutations which showed median Overall survival of 
16.3months[range:12.7-19.4months Conclusion: EXON-20 Mutations in general proclaim 
grave prognosis, predicting limited benefit of chemotherapy and marked TKI resistance.  
Keywords: EGFR Exon20 mutation,Treatment resistance,Outcomes,Predictive marker
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ORAL03.03 EGFR Exon 18 Mutations in Lung Cancer: Molecular Predictors of 
Sensitivity to Afatinib or Neratinib but Not to Other EGFR-TKIs  
Yoshihisa Kobayashi1, Yosuke Togashi2, Yasushi Yatabe3, Hiroshi Mizuuchi1, Park 
Jangchul4, Chiaki Kondo5, Masaki Shimoji1, Katsuaki Sato1, Kenichi Suda1, Kenji 
Tomizawa1, Toshiki Takemoto1, Toyoaki Hida6, Kazuto Nishio2, Tetsuya Mitsudomi1 
1Thoracic Surgery, Kinki University Faculty of Medicine, Osaka-Sayama/Japan, 2Genome 
Biology, Kinki University Faculty of Medicine, Osaka-Sayama/Japan, 3Pathology and 
Molecular Diagnostics, Aichi Cancer Center, Nagoya/Japan, 4Respiratory Medicine, 
Nagoya East City Medical Center, Nagoya/Japan, 5Department of Pathology and Molecular 
Diagnostics, Aichi Cancer Center, Nagoya/Japan, 6Thoracic Oncology, Aichi Cancer Center 
Hospital, Nagoya/Japan

Background: Lung cancers harboring common EGFR mutations respond to EGFR 
tyrosine kinase inhibitors (TKIs), whereas exon 20 insertions (Ins20) are known to be 
resistant to these drugs. However, little is known about the role of mutations in exon 
18. Inspired by clinical observation that a patient with adenocarcinoma harboring 
exon 18 deletion (Del18: delE709_T710insD) responded to afatinib, this study aimed 
to establish a rational therapeutic strategy for lung cancers harboring exon 18 
mutations. Methods: The mutational status of lung cancers registered in Aichi Cancer 
Center (ACC) database between 2001 and 2015 was reviewed. Three representative 
mutations in exon 18, Del18, E709K, and G719A, were introduced into Ba/F3, NIH3T3, 
and HEK293 cells using retroviral vector. The 90% inhibitory concentrations (IC90s) 
of first generation (1G) (gefitinib and erlotinib), second generation (2G) (afatinib, 
dacomitinib, and neratinib), and third generation (3G) TKIs (AZD9291 and CO1686) 
in these cells were determined and compared with the corresponding IC90s in cells 
expressing exon 19 deletion (Del 19) and with the trough concentration (Ctrough) at the 
recommended doses for each drug. Clinical data on the treatment response of tumors 
harboring exon 18 mutations were collected from the ACC and Catalogue of Somatic 
Mutations in Cancer (COSMIC) databases. Results: Among the 1355 EGFR mutations 
registered in the ACC database, Del19, L858R, and Ins20 were detected in 40%, 47%, 
and 4%, respectively. Of note, exon 18 mutations including G719X, E709X, and Del18 
were present in 3.2% (n=43), accounting for 38% of the remaining. According to the 
COSMIC database, exon 18 mutations accounted for 4.1% (654/16,138) of all EGFR 
mutations present from exons 18-21. Mutations at codons 709 and 719 accounted for 
84% of all exon 18 mutations. Ba/F3 cells expressing Del18, E709K, or G719A grew 
in the absence of interleukin 3, and NIH3T3 cells transfected with these mutations 
formed foci with marked pile-up, indicating that these mutations act as oncogenic 

As atezolizumab has shown promising activity in advanced NSCLC, we investigated 
atezolizumab in combination with chemotherapy. Methods: A Phase Ib study was 
conducted to evaluate atezolizumab with chemotherapy in locally advanced or metastatic 
NSCLC patients who had not received chemotherapy for advanced disease. Pts received 
atezolizumab 15 mg/kg IV q3w with standard chemotherapy (carboplatin plus either 
paclitaxel [Arm C], pemetrexed [Arm D; nonsquamous] or weekly nab-paclitaxel [Arm 
E]) for 4-6 cycles followed by atezolizumab maintenance until progression. RECIST v1.1 
was used to assess ORRs (unconfirmed) in pts dosed by Jun 29, 2014 (data cutoff: 
Sep 29, 2014). PD-L1 expression was centrally evaluated using the SP142 IHC antibody 
assay. Results: 37 NSCLC pts were safety evaluable (8 in Arm C; 14 in Arm D; 15 in 
Arm E). Across these arms, 54% of pts were male, with a median age of 65 y (range, 
40-82 y). 81% had non-squamous NSCLC, and 19% had squamous NSCLC. Median safety 
follow-up was 22.0 wks (range, 0.1-49.4 wks). Across arms, all-Grade AEs regardless 
of attribution included those commonly associated with chemotherapy, such as nausea 
(Arms C & D, 50%; Arm E, 73%), fatigue (Arm C, 38%; Arm D, 36%; Arm E, 73%) and 
constipation (Arm C, 25%; Arm D, 71%; Arm E, 27%). The most common Grade 3-4 
atezolizumab-related AEs included anemia (Arms D & E, 7%), neutropenia (Arm C, 13%; 
Arm D, 7%) and thrombocytopenia (Arms D & E, 7%), with no pneumonitis or autoimmune 
renal toxicity observed. One potentially atezolizumab-related Grade 5 AE was observed 
in Arm D (candidemia after prolonged neutropenia). 30 pts were efficacy evaluable, and 
responses were observed in all arms regardless of PD-L1 expression (Table). Updated 
clinical data will be presented.

Table. RECIST v1.1 Responses in Patients with NSCLC

Arm C: carbopla-
tin + paclitaxel (n 
= 5)

Arm D: carboplatin 
+ pemetrexed (n 
= 12)

Arm E: carboplatin 
+ nab-paclitaxel(n 
= 13)

All Indicated 
Arms (n = 30)

ORR, % 60% 75% 62% 67%

95% CI, % 19%-92% 45%-93% 33%-83% 48%-82%

CR, n 0 0 2 2

PR, n 3 9 6 18

Conclusion: Atezolizumab plus standard first-line chemotherapy was well tolerated in 
advanced NSCLC pts, with no unexpected toxicities. Clinical activity was promising and 
supportive of a potential synergy of atezolizumab with chemotherapy. Based on these 
results, several Phase III studies have been initiated.

SESSION ORAL 03: 
NEW KINASE TARGETS 
MONDAY, SEPTEMBER 7, 2015

NEW KINASE TARGETS 
MONDAY, SEPTEMBER 7, 2015 - 10:45-12:15

ORAL03.01 Anlotinib as 3rd-Line Treatment for Refractory Advanced NSCLC: A 
Multicenter, Randomized, Double-Blind, Placebo-Controlled, Phase 2 Trial  
Baohui Han1, Kai Li2, Yizuo Zhao3, Baolan Li4, Ying Cheng5, Jianying Zhou6, You 
Lu7, Yuankai Shi8 1Department of Pulmonary Medicine, Shanghai Jiaotong University 
Shanghai Chest Hospital, Shanghai/China, 2Tianjin Medical University Cancer Institute and 
Hospital, Tianjin/China, 3Shanghai Jiaotong University Shanghai Chest Hospital, Shanghai/
China, 4Beijing Chest Hospital, Capital Medical University, Beijing/China, 5Jilin Cancer 
Hospital, Changchun/China, 6The First Affiliated Hospital, College of Medicine, Zhejiang 
University, Hangzhou/China, 7West China Hospital West China School of Medicine Sichuan 
University, Chengdu/China, 8Medical Oncology, Cancer Institute and Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Beijing/China

Background: Anlotinib is a multi-target RTK inhibitor, especially on VEGFR2/3, EGFR, 
c-Kit, PDGF, FDFR, c-MET, with highly selective inhibition effect. This phase II study was to 
investigate efficacy and safety of anlotinib in refractory NSCLC patients Methods: Patients 
≥ 18 years with metastatic or recurrent advanced NSCLC and ECOG status of 0–1 were 
randomized 1:1 to receive Anlotinib or placebo (Anlotinib 12mg/day, po, day 1-14 each 
3-week) until progression, unacceptable toxicity, withdrawal or death. Patients had 
received first and second line treatment for advanced NSCLC. Patients were stratified 
by gender, smoking status and age. We used RECIST (version 1.1) criteria to assess 
response and progression. Primary endpoint was PFS in ITT population; secondary 
endpoints included ORR, OS, biomarkers and safety. Results: From Aug. 2013 to May 
2014, we enrolled 117 patients from 13 centers, including 60 patients to anlotinib arm 
and 57 patients to placebo. Baseline characteristics were similar in both treatment 
groups. PFS was prolonged with anlotinib 4.83 month vs placebo 1.23 months (HR 0.32, 
95% CI 0.20–0.51, p<0.0001). ORR was improved with addition of anlotinib: 10% vs 0% 
with placebo (p<0.027).DCR was 83.3% with anlotinib vs 31.5% with placebo (p<0.0001). 
mOS was prolonged with Anlotinib 10.33 months vs placebo 6.3 months. (HR, 0.656; 95% 
CI, 0.411 to 1.048; P = 0.0776; Cutoff date: April 12, 2015. This mOS is an estimated 
data, OS events for both arms still not reach 75%). OS rate of >12 months is 22.8% in 
placebo arm and 38.3% in anlotinib arm. AEs occurred more frequently with anlotinib than 
placebo; the most common AEs of any grade were hypertension (53.33%), increased 
TSH (36.67%), hand foot syndrome (28.33%), increased TG (26.67%), increased TC 
(25%), cough (21.67%), diarrhea (21.67%), increased LDL (16.67%), hemoptysis (16.67%) 
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ORAL03.06 Activity of Crizotinib in MET Amplified NSCLC: Preliminary Results 
of the AcSé Trial Denis Moro-Sibilot1, Marie-Cécile Le Deley2, Gérard Zalcman3, 
Suzanna Bota4, Renaud Sabatier5, Pierre Jean Souquet6, Laure Favier7, Michel Poudenx8, 
Pierre Bombaron9, Clarisse Audigier-Valette10, Philippe Bernard11, Pascal Foucher12, 
Nicolas Girard13, Jean-Philippe Merlio14, Laurent Arnould7, Gilbert Ferretti15, Thomas 
Mortier16, Etienne Lonchamp16, Gilles Vassal2, Céline Mahier - Ait Oukhatar17 
1Michallon Hospital - University Hospital, Grenoble/France, 2Gustave Roussy, Villejuif/
France, 3Côte de Nacre Hospital - University Hospital, Caen/France, 4Charles Nicolle 
Hospital - University Hospital, Rouen/France, 5Paoli Calmettes Institut, Marseille/
France, 6Lyon Sud Hospital - Civils Hospices, Lyon/France, 7Georges François Leclerc Center, 
Dijon/France, 8Antoine Lacassagne Center, Nice/France, 9Jean Mermoz Hospital, Lyon/
France, 10Sainte Musse Hospital - Intercommunal Hospital, Toulon/France, 11Sainte Marguerite 
Clinic, Hyeres/France, 12Bocage Hospital - University Hospital, Dijon/France, 13Louis Pradel 
Hospital - Civils Hospices, Lyon/France, 14University Hospital, Bordeaux/France, 15University 
Hospital, Grenoble/France, 16French National Cancer Institute Inca, Boulogne Billancourt/
France, 17Unicancer, Paris/France

Background: Crizotinib (crz) is registered only for the treatment of patients (pts) with 
ALK-translocated lung cancer. Crz is also a MET inhibitor. MET is amplified in several 
malignancies. Activity of crz in MET amplified (+) tumors was explored as part of the 
French National Cancer Institute (INCa) AcSé program, including both access to tumor 
molecular diagnosis and an exploratory multi-tumor 2-stage design phase II trial. We 
report here results in pts with MET + NSCLC. Methods: MET analysis on formalin-fixed, 
paraffin-embedded tumor samples was proposed in 170 investigating centers and 
performed in 28 regional INCa molecular genetic centers. MET+ was explored by FISH 
in tumor samples showing an IHC score of ≥ 2+. Pts with a tumor showing > 6 MET 
copies, whatever the MET/CEN7 ratio, were eligible, providing they were not eligible for 
any other academic or industry trial evaluating another MET inhibitor. Study treatment 
consisted in crz 250 mg BID. The objective response rate (ORR) and disease control 
rate (DCR) were assessed every 8 weeks, using RECIST v1.1. Results: From Aug. 5, 
2013 to Mar. 1, 2015, 25 pts with MET+ NSCLC were enrolled and received crz. Median 
age was 59 years (range 30–92). Forty-four percent were females, 92% had tumors 
of non-squamous histology, and 96% presented with metastatic disease at study 
entry. Median number of prior treatments was 2 (range 0 – 11). Eight pts were still 
on treatment at the cut-off date, 17 have stopped crz (15 progressive diseases (PD), 
1 adverse event (AE), 1 patient’s choice). Among the 18 pts evaluable for response 
after 8 weeks, we observed 7 partial responses, 6 stable diseases and 5 PD, leading 
to an ORR of 39% [95% CI:17-64], and a DCR of72% [47-90]. DCR at 6 months was 
22% (4 pts out of the 18 evaluable pts). Crz was well tolerated with only 5 grade ≥ 
3 (2 AE + 3 SAEs) and 3 grade 1-2 SAEs. Most common AEs, mainly grade 1 or 2, 
were nausea (60% of pts), visual disorders (52%), anemia (52%), elevated transaminases 
(48%) and vomiting (40%). Conclusion: Nationwide biomarker-driven access to crz for 
pts with MET+ malignancy is feasible. Crz was well tolerated and showed responses in 
pretreated MET+ lung cancers. Survival data and duration of response will be presented.  
Keywords: NSCLC, Crizotinib, MET amplification, biomarkers.
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ORAL03.07 Response to MET Inhibitors in Stage IV Lung Adenocarcinoma 
Patients with Mutations That Cause MET Exon 14 Skipping Paul Paik1, Alexander 
Drilon2, Helena Yu1, Natasha Rekhtman3, Laetitia Borsu3, Michelle Ginsberg1, Michael 
Berger1, Marc Ladanyi2, Charles M. Rudin2 1Memorial Sloan Kettering Cancer Center, New 
York/NY/United States of America, 2Memorial Sloan Kettering Cancer Center, New York/
United States of America, 3Pathology, Memorial Sloan-Kettering Cancer Center, New York/
NY/United States of America

Background: Mutations in the MET exon 14 RNA splice acceptor and donor sites, which 
lead to exon skipping, deletion of the juxtamembrane domain, and loss of Cbl E3-ligase 
binding to the resultant aberrant MET protein, were previously reported to be oncogenic 
in preclinical models (Kong-Beltran, Cancer Res 2006). These mutations occur in 4% 
of lung adenocarcinomas but have not been clinically assessed (TCGA 2014). We now 
report responses to the MET inhibitors crizotinib and cabozantinib in patients with stage 
IV lung adenocarcinomas harboring mutations leading to MET exon 14 skipping. 

Methods: Patients with stage IV lung adenocarcinomas harboring MET exon 14 splice 
site mutations (N=6) or a mutation deleting Y1003 in exon 14 (N=1) were identified 
through a clinical assay based on hybrid capture/next-generation sequencing of 341 
oncogenes and tumor suppressors (MSK-IMPACT). MET IHC was performed on archival 
FFPE tissue. RNA skipping was confirmed by NanoString. Radiographic response to MET 
inhibition was assessed using RECIST 1.1 and PERCIST criteria. 

Results: Clinicopathologic data for those treated (N=4) are in the table below:

drivers. IC90s of 1G and 3G TKIs in cells transfected with Del18, E709K and G719A 
were much higher than those in cells transfected with Del19 (by >50-, >25-, and >11-
fold, respectively). In contrast, IC90 of afatinib in these three mutations ranged from 
only 2- to 6-fold greater than that in Del19 and was <1/40 of its Ctrough. Notably, cells 
transfected with exon 18 mutations exhibited higher sensitivity to neratinib (by 25-fold 
for E709K, by 5-fold for G719A, and by a comparable extent for Del 18) than those 
expressing Del19. Western blot analyses showed that these differential sensitivities 
corresponded to different degrees of suppression of EGFR phosphorylation in HEK293 
cells. Furthermore, analyses of the ACC and COSMIC databases clearly indicated that 
patients with lung cancers harboring G719X exhibited higher response rate to afatinib 
or neratinib (~80%) than to 1G TKIs (35-56%). Conclusion: Our data indicated that 
lung cancers harboring exon 18 mutations, although rare, should not be overlooked in 
clinical practice and that these cases are best treated with afatinib or neratinib, although 
the currently available in vitro diagnostic kits do not detect all exon 18 mutations.  
Keywords: EGFR mutation, Exon 18, afatinib, lung cancer
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ORAL03.05 Clinical Outcomes with Pemetrexed-Based Systemic Therapy 
in RET-Rearranged Lung Cancers Alexander Drilon, Isabella Bergagnini, Lukas 
Delasos, Camelia S. Sima, Roger Smith, Romel Somwar, Gregory J. Riely, Mark G. Kris 
Memorial Sloan Kettering Cancer Center, New York/NY/United States of America

Background: Previous series have shown that clinical benefit with pemetrexed-based 
systemic therapy can be durable in patients with ALK- and ROS1-rearranged lung 
cancers. The benefit of pemetrexed-based treatment in RET-rearranged lung cancers 
relative to other genomic subsets has not been explored. Methods: A retrospective 
review of records of patients treated at Memorial Sloan Kettering between 2007-2014 
was conducted. Eligibility criteria: pathologically-confirmed advanced (stage IIIB/IV) non-
small cell lung carcinoma, treatment with pemetrexed as monotherapy or in combination 
with other systemic agents, documented evidence of a rearrangement involving RET, 
ROS1, orALK, or a KRAS mutation. Screening for these alterations was performed via break 
apart fluorescence in situ hybridization, multiplex mutation hotspot testing (Sequenom), 
or next-generation sequencing (MSK-IMPACT, Illumina HiSeq). Progression-free survival 
(PFS) and time to progression (TTP) were calculated using Kaplan-Meier estimates 
from the date of initiation of pemetrexed-containing therapy, and overall survival (OS) 
from diagnosis of metastatic disease. Overall response rate (ORR, RECIST v1.1), PFS, 
TTP, and OS were compared between RET-rearranged lung cancers and control groups 
(ALK- and ROS1-rearranged and KRAS -mutant lung cancers). Results: Data from 104 
patients (RET-rearranged n=17, ROS1-rearranged n=10, ALK-rearranged n=36, KRAS -
mutant n=41) were evaluated. As expected, median pack-year cigarette smoking 
history significantly differed between groups (p<0.001): RET 0 (0-48 range), ROS1 0 (0-
12), ALK 0 (0-74), KRAS 38 (0-93). Features such as line of pemetrexed therapy (first vs 
other, p=0.1186), type of therapy (platinum combination, non-platinum combination, vs 
single-agent, p=0.1435), and need for dose reduction (p=0.9772) did not differ between 
groups. ORR, TTP, PFS, and OS in RET-rearranged lung cancers were not significantly 
different compared to ALK- and ROS1-rearranged lung cancers, and improved compared 
to KRAS -mutant lung cancers (Table 1). Table 1. Clinical Outcomes of Pemetrexed-
Based Therapy

RET ROS1 ALK KRAS p-value

ORR 45% 78% 50% 26% 0.0242

Median TTP (months) NR (20-NR) 32 (14-NR) NR 7 (5-14) <0.001

ALK vs ROS1 vs RET (p=0.90); 
RET vs KRAS (p=0.009)

Median PFS 20 (10-NR) 23 (14-NR) 24 (15-38) 6 (5-9) <0.001

ALK vs ROS1 vs RET (p=0.94); 
RET vs KRAS (p=0.002)

Median OS NR (24-NR) NR (24- NR) 37 (30-63) 16 (13-29) <0.001

ALK vs ROS1 vs RET (p=0.43); 
RET vs KRAS (p=0.002)

Conclusion: Clinical benefit with pemetrexed-based therapy in RET-rearranged 
lung cancers can be durable and is comparable to ALK- and ROS1-rearranged 
lung cancers. Outcomes in RET-, ROS1-, and ALK-rearranged lung cancers were 
improved compared to KRAS -mutant lung cancers. Mechanisms responsible for 
pemetrexed sensitivity in these subsets should continue to be explored. Driver-
independent factors such as smoking history may contribute to clinical benefit.  
Keywords: ROS1 ALK KRAS, RET, pemetrexed, rearrangement
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new postoperative adjuvant chemotherapy to improve the survival rate. Angiogenesis 
is one premise of occurrence, development and metastasize of malignant tumors, but 
VEGF is one of the most important tumors in the process of neovascularization. Under 
normal conditions, VEGF is hardly expressed in a lot of normal tissues in vivo, while 
highly expressed in the tumors. Endostatin can significantly intervene the angiogenesis-
promoting effect to block the nutritional supply for tumors and inhibit tumor proliferation 
or metastasis. We compare the curative effect of endostatin plus adjuvant chemotherapy 
and adjuvant chemotherapy alone in the treatment of patients with completely resected 
NSCLC at stage IB-IIIA. Methods: This is an open, multicenter, randomized (1:1) study, 
stratified by gender, stage and histology. Completely resected pts (stage IB to IIIA) were 
randomized to receive adjuvant NP plus Endostatin (Vinorelbine 25mg/m2 on d1 and d8 
plus Cisplatin 75 mg/m2 on d1, and iv plus endostatin 7.5mg/m2 per day iv for consecutive 
14 days, every 21 days as one cycle, 4 cycles in total) or NP regimen alone. The primary 
endpoint was disease-free survival (DFS). Secondary endpoints included tumor response 
rate, overall survival and safety. Results: 250 pts (1:1) were included from 07/2007 to 
06/2009. Two arms were well-balanced with regard to age, gender, histology, staging, 
and resection type. The follow-up time was 60 months. The two groups had no significant 
difference in the incidence of toxicity reaction. Endostatin plus NP can prolong the DFS 
of patients with completely resectable NSCLC at stage IIIA with high security, but with 
no statistical difference (19.33±3.73 m vs 17.10±9.68 m). Cases with high expression 
of VEGF showed a better DFS than cases with low expression in endostatin plus NP 
group (48.45±3.52m vs 40.18±4.54m, P < 0.05). The level of peripheral circulating 
endothelial progenitor cells (EPCs) in NSCLC patients was significantly higher than that in 
healthy volunteers. EPCs level was associated with NSCLC stage. The EPCs levels after 
treatment significantly decreased than that before treatment (P=0.014) in beneficiaries of 
NP or NP plus with endostatin. The time to progression (TTP) was longer in patients with 
lower levels of EPCs (<0.35%) before chemotherapy or endostatin treatment (P<0.001). 
However, no statistically significant difference in OS was noticed between the two arms 
(P = 0.962). The survival rate of endostatin plus NP group was higher for patients in 
stage IIIA NSCLC, but the differences did not reach statistical significance (MST 41.267 
months vs 39.533 months, P = 0.760). Conclusion: Vascular targeted therapy could 
prolong the DFS of patients with complete resectable NSCLC in stage IIIA, but did 
not show benefits in OS for stage IB−IIIA. We shall develop new strategies to identify 
the patient subgroups that will be benefited or harmed by vascular targeted therapy.  
Keywords: vascular targeted therapy; postoperative adjuvant chemotherapy; lung 
cancer; survival
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ORAL04.03 Preliminary Results of the International Tailored Chemotherapy 
Adjuvant Trial: The ITACA Trial Silvia Novello1, Christian Grohé2, Michael Geissler3, 
MonikaH. Serke4, Ida Colantonio5, Andreas Meyer6, Erich Stoelben7, Michele Milella8, 
Wolfgang Schuette9, Cornelia Kropf-Sanchen10, Giuseppe Valmadre11, Roberta Buosi12, 
Valter Torri13, Valentina Monica1, GiorgioV.V. Scagliotti1, Mauro Papotti1, Christian 
Manegold14 1Department of Oncology, University of Turin, Orbassano/Italy, 2Ev. Lungenklinik, 
Berlin/Germany, 3Lung Cancer Centre Esslingen-Stuttgart (TESS) and Department of 
Oncology/Gastroenterology, Klinikum Esslingen, Esslingen/Germany, 4Lungenklinik 
Hemer, Hemer/Germany, 5Medical Oncology, S. Croce E Carle General Hospital, 
Cuneo/Italy, 6Krankenhaus St. Kamillus, Pneumology Department, Mönchengladbach/
Germany, 7Lung Clinic, Hospital of Cologne, University Witten/Herdecke, Cologne/
Germany, 8Medical Oncology A, Regina Elena National Cancer Institute, Rome/Italy, 9Hospital 
Martha-Maria Halle-Doelau, Doelau/Germany, 10Leitung Sektion Pneumologie, Klinik Für 
Innere Medizin Ii, University of Ulm, Ulm/Germany, 11Eugenio Morelli Hospital Aovv, Sondalo/
Italy, 12Medical Oncology, University of Novara, Novara/Italy, 13IRCCS - Istituto Di Ricerche 
Farmacologiche Mario Negri, Milan/Italy, 14University Medical Center, Mannheim/Germany

Background: In resected early stage (II-IIIA) non-small cell lung cancer (NSCLC) adjuvant 
chemotherapy improves overall survival but the benefit is limited and pharmacogenomics 
tailored treatment is a potential way to further improve outcome. A phase III multicenter 
randomized trial comparing adjuvant pharmacogenomics-driven chemotherapy, based 
on thymidylate synthase (TS) and excision-repair cross-complementing-1 (ERCC1) 
gene expression versus standard adjuvant chemotherapy in completely resected 
Stage II-IIIA NSCLC recently completed patients’ (pts) enrolment (EudraCT #: 2008-
001764-36). Methods: The mRNA ERCC1 and TS expression by qRT-PCR was centrally 
assessed on paraffin-embedded, post-surgical tumor specimens in all registered pts. 
Immunohistochemistry (IHC) straining for ERCC1 (using 2 monoclonal antibodies, 8F1 
and 4F9) and TS protein expression was also performed. Randomization was stratified by 
stage and smoking status. Trial was emended on February 2011 to include the 7th staging 
system. The primary end point of the study is overall survival; secondary end points 
include recurrence-free survival, therapeutic compliance, toxicity profile and comparative 
evaluation of ERCC1 and TS mRNA versus protein expression. Study design was already 
reported [Novello S et al, JTO 2013; 8 (Suppl 2) P3.12-023]. Results:Enrolment was 
concluded in August 2014 and at that time all gene expression data were available. 
Recruitment and gene expression results were completed in August 2014. 386 pts were 
included in the control arm, 375 in the tailored arm and 41 were excluded as screening 
failures (14) or are not yet fully evaluable (27). Statistical correlations to compare 
treatments received, toxicity profiles and pts’ survival data in the tailored and control 
groups are ongoing. Further data analyses will include the correlation between biomarker 
ERCC1/TS mRNA and protein expression levels, as well as compare ERCC1-IHC scores 
with the 2 ERCC1 antibodies. The distribution of some baseline characteristics depending 
on the molecular profile is shown in Table 1.

 
 

ID Age Sex

Smoking 
status 
(pack 
years)

MET exon 14 variant MET 
therapy Response MET IHC 

(H-score)

1 65 M C (20)

MET p.V1001_F1007del 
(c.3001_3021delG-
TAGACTACCGAGC-
TACTTTT)

crizotinib 
(3rd line) PR (-31%) NA

2 80 M F (20)
MET 
c.3024_3028delAGAAG-
GTATATT

crizotinib 
(3rd line) PR (-30%) 300

3 90 F N MET c.3028G>C crizotinib 
(3rd line) PR (-47%) NA

4 80 F N MET c.3028G>C
cabozan-
tinib (3rd 
line)

SD (0%), 
CR (PER-
CIST)

300

To date, 3 patients have been treated with off-label crizotinib and 1 with cabozantinib 
(NCT01639508). Three of four patients (75%) developed a PR to treatment. The 
remaining patient had SD by RECIST, with PET imaging demonstrating a complete 
PERCIST response to treatment. 

Conclusion: MET exon 14 skipping is a novel oncogenic target that predicts for response 
to MET inhibitors. This appears to be a substantially better predictor of response than 
either protein expression or gene amplification. Patients with these splice site mutations 
should be treated on a clinical trial of a MET inhibitor. For those without access to a trial, 
use of off-label crizotinib should be considered.
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ORAL04.01 Final Results of Phase III Trial of Adjuvant 
Chemo-Immunotherapy in Lung Cancer Hideki Kimura1, Yukiko Matsui2, Aki 
Ishikawa3, Toshihiko Iizasa2, Masato Shingyoji4, Munenori Nakajima3, Ichiro Yoshino3 
1Thoracic Surgery, Saiseikai Narashino Hospital, Narashino City Chiba/Japan, 2Thoracic 
Surgery, Chiba Cancer Cener, Chiba/Japan, 3Thoracic Surgery, School of Medicine Chiba 
University, Chiba/Japan, 4Respiratory Medicine, Chiba Cancer Cener, Chiba/Japan

Background: From our randomized controlled phase III trial of adjuvant 
chemo-immunotherapy in lung cancer patients, the preliminary results indicated 
significant advantage in immunotherapy arm combined with chemotherapy. We report 
here the final analysis and long term results with 42.8 months of median follow up 
time. Methods: Between April 2007 and July 2012, 103 postsurgical non-small cell 
lung cancer patients were randomly assigned to receive either chemo-immunotherapy 
(group A) or chemotherapy (group B). The immunotherapy consisted of the adoptive 
transfer of autologous activated killer T cells and dendritic cells obtained from the 
lung cancer patients’ own regional lymph nodes. Results: The 2-year overall survival 
rates in groups A and B were 96.0 and 64.7 %, and the 5-year rates were 74.6 and 
40.9 %, respectively, and the results confirmed the statistically significant difference 
analyzed 2 years previously. The hazard ratio (HR) was 0.321 (95% Confidence Interval 
0.164~0.631). The 2- and 5-year recurrence-free survival rates were 68.0, 41.2 and 
57.2, 29.2 % in groups A and B, respectively. Those differences were also statistically 
significant (log-rank test p = 0.0020). The HR was 0.435 (p = 0.0027) in favor of group 
A. Subgroup analysis between treatment groups using cox models indicated male (HR: 
0.351, 95%CI: 0.171~0.721), Adenocarcinoma (HR: 0.279, 95%CI: 0.116~0.669), stage 
III (HR: 0.228, 95%CI: 0.092~0.564) and those who did not received preoperative 
chemotherapy had lower hazard ratio compared to other groups. Immunological 
analysis of cell surface markers in regional lymph-nodes of immunotherapy patients 
indicated the ratios of CD8 vs CD4 (CD8/4) are elevated in survivors. Conclusion: 
The final results of the statistical and immunological analysis of the study confirmed 
the efficacy of immunotherapy in adjuvant treatment of lung cancer patients. The 
study indicated the advantages and limitations of cell mediated immunotherapy and a 
large-scale multi-institutional RCT is inevitable for the clinical application of the study. 
Keywords: Phase III study, Adjuvant therapy, Immunotherapy, lymph node
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ORAL04.02 Research of Vascular Targeted Therapy in the Postoperative 
Adjuvant Chemotherapy for Lung Cancer Zhiwei Chen, Shun Lu, Qingquan Luo, 
Meilin Liao Shanghai Chest Hospital, Shanghai/China

Background: Postoperative adjuvant chemotherapy is extensively received due to its 
extension of the time to recurrence and enhancement of survival rate in NSCLC. However, 
it has reached the plateau presently, the beneficial cases are few, and drug-resistance 
and over-treatment phenomena are in most of patients, hence it is necessary to seek 
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histology a trend to better survival in experimental arm was found. Full dose of planned 
treatment confers a survival advantage, however, longer follow-up is still warranted.  
Keywords: BRCA-1 expression, Non-platinum chemothrapy, adjuvant chemotherapy, 
customized treatment
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ORAL04.06 Impact of Demographic and Health System Factors on Adjuvant 
Chemotherapy Use in Stage II Non-Small Cell Lung Carcinoma: A National 
Cancer Database Analysis From 2000 to 2012 Gaurav Goyal1, Peter T. Silberstein2 
1Internal Medicine, Chi Health Creighton University Medical Center, Omaha/United States of 
America, 2Hematology/Oncology, Chi Health Creighton University Medical Center, Omaha/
NE/United States of America

Background: Non-small cell carcinoma is the most common type of lung cancer. A 
few recent prospective trials have shown that the addition of adjuvant chemotherapy 
after operable stage II non-small cell carcinoma patients is associated with an improved 
survival1,2. Adjuvant chemotherapy is effective but underutilized. Our aim was to 
analyze the practice patterns for adjuvant chemotherapy use in stage II non-small cell 
lung carcinoma using the National Cancer Database (NCDB). Methods: We selected a 
historical cohort of patients diagnosed with stage II non-small cell carcinoma between 
2000 and 2012. This cohort is selected from the National Cancer Database (NCDB). 
NCDB is a national oncology outcomes database that includes 70% of new cancer 
diagnoses from more than 1,500 Commission on Cancer accredited programs in the 
United States and Puerto Rico. We studied this cohort to find out the difference in 
patterns of adjuvant chemotherapy use among stage II non-small cell carcinoma patients 
based on demographic and insurance characteristics. Two-tailed chi-square test was 
used as the test of significance with a p-value < 0.05 being considered significant. All 
values are given in percentages. Results: The total number of patients diagnosed with 
stage II lung cancer between the years 2000 to 2012 was analyzed (n=112430). We 
observed an increase in the percentage of patients receiving adjuvant chemotherapy 
from 9% to 18% from the year 2003 to 2004. The factors associated with increased 
adjuvant chemotherapy use were private insurance, ages 30 to 69, White/Hispanic race, 
higher education, higher income groups and female gender (p<0.0001)(Table 1). 

Table 1. Adjuvant Chemotherapy use in stage II Non-Small cell lung cancer.

VARIABLES INCLUDED PERCENTAGE OF PATIENTS RECEIVING 
ADJUVANT CHEMOTHERAPY

Diagnosis year

2000-2003 6

2003-2012 23

Age

<30 7

30-49 22

50-69 25

69-89 9

Insurance status

Private/managed 26

Medicaid 19

Medicare 15

Uninsured 17

Sex

Male 17

Female 19
Annual Household Income (USD: 2012 
census)
<36000 15

36000-43999 17

44000-52999 18

53000-68999 19

>69000 21
Educational Status (% Patients without HS 
degree)
>23% 15

15-22.9% 17

11- 14.9% 18

6-10.9% 19

  

 
Conclusion: This trial will provide robust evidence if a tailored therapeutic strategy 
based on selected gene expression profile may contribute to improve efficacy and to 
ameliorate toxicity of adjuvant chemotherapy in completely resected early stage NSCLC.  
Keywords: Adjuvant therapy, Pharmacogenomic, TS/ERCC1, molecular profiles
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ORAL04.05 Results Ph III Trial Customized Adjuvant CT after Resection of 
NSCLC with Lymph Node Metastases SCAT: A Spanish Lung Cancer Group Trial  
Bartomeu Massuti1, Jose Manuwl Rodriguez-Paniagua2, Manuel Cobo Dols3, Ricardo 
Arrabal4, Isabel Ballesteros5, Yat Wah Pun6, Teresa Moran7, Pedro Lopez De Castro8, 
José Luis González-Larriba9, Florentino Hernando Trancho10, Javier De Castro11, 
Prudencio Diaz-Agüero12, Isidoro Barneto13, Carlos Baamonde14, Santiago Ponce15, 
Jose Luis Martin De Nicolas16, Miguel Angel Muñoz17, JuanC. Peñalver18, Mª Dolores 
Isla19, Juan Jose Rivas De Andres20, Guillermo Lopez-Vivanco21, Joaquin Pac22, Jose 
Miguel Sanchez23, Jose Sanchez-Paya24, Rafael Rosell25 1Medical Oncology, Alicante 
University Hospital, Alicante/Spain, 2Thoracic Surgery, Alicante University Hospital, Alicante/
Spain, 3Medical Oncology Section, Hospital Regional Universitario Carlos Haya, Málaga/
Spain, 4Thoracic Surgery Dpt, Hospital Regional Universitario Carlos Haya, Málaga/
Spain, 5Medical Oncolgoy, Hospital Universitario La Princesa, Madrid/Spain, 6Thoracic 
Surgery, Hospital Universitario La Princesa, Madrid/Spain, 7Medical Oncology, Catalan 
Institute of Oncology-Hospital Germans Trias I Pujol, Badalona/Spain, 8Thoracic Surgery, 
Catalan Institute of Oncology-Hospital Germans Trias I Pujol, Badalona/Spain, 9Medical 
Oncology, Hospital Universitario San Carlos, Madrid/Spain, 10Thoracic Surgery, Hospital 
Universitario San Carlos, Madrid/Spain, 11Medical Oncology, Hospital Universitario La Paz, 
Madrid/Spain, 12Thoracic Surgery, Hospital Universitario La Paz, Madrid/Spain, 13Medical 
Oncology, Hospita Universitario Reina Sofia, Cordoba/Spain, 14Thoracic Surgery, Hospita 
Universitario Reina Sofia, Cordoba/Spain, 15Medical Oncology Department, 12 de Octubre´ 
Hospital, Madrid/Spain, 16Thoracic Surgery, 12 de Octubre´ Hospital, Madrid/Spain, 17Medical 
Oncology, Fundación Instituto Valenciano Oncología, Valencia/Spain, 18Department of 
Thoracic Surgery, Fundación Instituto Valenciano de Oncología, Valencia/Spain, 19Medical 
Oncology, Hosptal Universitario Lozano Blesa, Zaragoza/Spain, 20Thoracic Surgery, Hosptal 
Universitario Lozano Blesa, Zaragoza/Spain, 21Hospital Universitario Cruces, Barakaldo/
Spain, 22Thoracic Surgery, Hospital Universitario Cruces, Barakaldo/Spain, 23Medical 
Oncology, Hospital MD Anderson Madrid, Madrid/Spain, 24Epidemiology, Alicante University 
Hospital, Alicante/Spain, 25Hospital Germans Trias I Pujol, Catalan Institute of Oncology, 
Barcelona/Spain

Background: Postop platinum-based CT improves outcomes in completely resected 
NSCLC with nodal involvement (St II-IIIA) but compliance and outcomes remain limited. 
Analysis of expression of genes involved in DNA repair could be used to individualize 
optimal CT. BRCA1 is primarily involved in the repair of double strand DNA breaks and 
functions as a differential regulator of response to cisplatin (Cis) and antimicrotubule 
agents. BRCA1 defficiency can enhance Cis resistance. Loss of BRCA1 function 
is associated to sensitivity to DNA-damaging CT and may also be associated with 
resistance to spindle poisons Methods: Randomized phase III multicenter trial. After 
surgery patients (p) with St II and III NCSLC were random 1:3 to control arm (3 cycles 
Cis-Docetaxel) or to experimental arm with treatment assigned according BRCA1 
expression levels (low levels: Cis-Gemcitabine; intermediate levels: Cis-Doc; high levels: 
Docetaxel alone). Stratifification factors: N1 vs N2; age < or > 65 y; non-Squamous vs 
Squamous (Sq) histology; lobectomy vs pneumonectomy). Planned PORT in N2. Primary 
end-point OS. Secondary end-points DFS, toxicity profile (CTCAE v 3.0) /compliance, 
recurrence pattern. Statistical hypothesis: increase 20% 5y survival rate control group 
(45%) Results: From June/2007 to May/2013, a total of 591 p were screened and 500 
of them were randomized in the study, 108 in control arm, 392 in experimental arm. 
In experimental arm 110 p received Cis-Gem, 127 Cis-Doc and 110 Doc alone. There 
were no significant differences between arm for known prognostic factors: Median 
age 64 y; 79% males, 21% females; 43% Sq, 49% Adenoca, 8% others; 57% former 
smokers, 32% current smokers, 11% never smokers; pneumonectomy 26%; N1 58%, 
N2 48%. Median tumor size 4.4 cm (0.8-15.5 cm). Median mRNA BRCA1 levels 15.78 
(0.73-132). Mean BRCA1 levels 6.95 in Adenoca vs 20.29 in Sq (p<0.001). P with Sq 
histology showed a longer DFS (HR 0.73; p=0.05) but without differences in OR (HR 1) 
Median follow-up 28 months (0-79 m), with a cut-off of March 15th 2015, median survival 
has not reached both arms and no significant differences have been seen for OS with 
hazard ratio (HR) 0.866 (p=0.45) or DFS with HR 1. In experimental group HR for OS 
was 0.842 (NS) comparing low with high-BRCA1 levels. In p with high-BRCA1 levels 
control treatment (Cis-Doc) was superior to experimental (Doc) with HR 1.24 (NS).In 
non-Sq histology experimental treatment was superior to control with HR 0.75. For p 
receiving all planned treatment HR is 0.63 with p = 0.043 compared with p not able 
to complete treatment. Conclusion: Overall survival data are still immature because 
median survival is not reached with a median f-u 28 m for this N+ population. At this time 
analysis BRCA1 based adjuvant CT does not improve overall OS. In p with high BRCA1 
levels Doc alone is inferior to Cis-Doc. BRCA-1 levels are higher in Sq and in non-Sq 
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ORAL05.01 Prognostic Value of 18F-FDG PET/CT in Surgical NSCLC: A Meta-
Analysis Jing Liu, Min Dong, Ligang Xing, Xiaorong Sun Shandong Cancer Hospital and 
Institute, Jinan/China

Background: Identifying surgical non-small cell lung cancer (NSCLC) patients with poor 
prognosis remains a priority in clinical oncology given their high 5-year mortality. 18F-FDG 
PET/CT can add important biological information of glucose metabolism to conventional 
imaging modality. Pretreatment maximal standard uptake value (SUVmax), metabolic 
tumor volume (MTV) and total lesion glycolysis (TLG) may predict prognosis in NSCLC 
patients. Thus, we performed this meta-analysis to explore the prognostic value of SUVmax, 
MTV and TLG on disease-free survival (DFS) and overall survival (OS) in surgical NSCLC 
patients. Methods: A systematic search of MEDLINE, EMBASE and Cochrane Library 
was performed. Inclusion criteria were: pathologically confirmed NSCLC; 18F-FDG PET 
used as an initial imaging tool before treatments; patients underwent curative surgery 
without neoadjuvant therapy; prospective or retrospective studies reported; complete 
survival data. Three investigators reviewed and scored each article independently on 
four dimensions: the scientific design, the generalizability of the results, the analysis 
of the study data and the PET reports. DFS and OS were considered as the outcome. 
The correlation of SUVmax, MTV or TLG with survival was measured by hazard ratio 
(HR). Sub-group analyses were performed according to the histological subtype and 
pathological stage. The inter-study heterogeneity was evaluated with the Cochrane’s Q 
test as well as I2. The possibility of publication bias was assessed by visual inspection 
of a funnel plot and Begg’s test. “Trim and fill” procedure that considers the possibility 
of hypothetical “missing” studies that might exist was performed to further assess the 
possible effect of publication bias. Results: Thirty studies with 5011 patients were 
included for the meta-analysis. The mean quality score was 77.5%, ranging from 70.0% 
to 87.5%. Only one study was prospectively designed. SUVmax was measured in 28 
studies, all of which were normalized by body weight. MTV was measured in 6 studies 
and TLG was measured in 5 studies. Adjusted HRs could be determined for 20 studies. 
For DFS, the combined HRs were 2.61 (95%CI 2.20-3.11, unadjusted) and 3.04 (95%CI 
2.24-4.11, adjusted) for SUVmax, 2.27 (95%CI 1.77-2.90, unadjusted) and 2.49 (95%CI 
1.23-5.04, adjusted) for MTV, 2.46 (95%CI 1.91-3.17, unadjusted) and 2.97 (95%CI 
1.68-5.28, adjusted) for TLG, respectively. For OS, the pooled HRs were 2.22 (95%CI 
1.90–2.61, unadjusted) and 1.61 (95%CI 1.32-1.96, adjusted) for SUVmax, 3.40 (95%CI 
2.27-5.09, unadjusted) and 1.91 (95%CI 1.13-3.22, adjusted) for MTV, and 3.85 (95%CI 
2.52-5.86, unadjusted) and 1.76 (95%CI 0.96-3.21, adjusted) for TLG, respectively. 
When the publication bias was detected by Begg’s test, “trim and fill” procedure was 
performed and similar HRs were obtained. The predictive role of SUVmax, MTV and TLG 
remained similar in the sub-group analysis. Conclusion: High values of SUVmax, MTV 
and TLG predicted a higher risk of disease recurrence or death in patients with surgical 
NSCLC. It is suggested that FDG PET/CT be used to select patients at high risk of 
disease recurrence or death and may benefit from more aggressive treatments. Further 
individual patient data should be analyzed to determine the optimal threshold value.  
Keywords: 18F-FDG PET/CT, survival outcome, meta-analysis, Surgical NSCLC
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ORAL05.02 Quality of Resection in Pathological N2 NSCLC in the Phase 3 Lung 
Adjuvant Radiotherapy Trial (Lung ART): An Important Factor Pascal-Alexandre 
Thomas1, John Edwards2, Paul Van Schil3, Ramon Rami-Porta4, Gisele Goma5, Ariane 
Dunant6, Cecile Le Pechoux7 1Thoracic Surgery, North University Hospital, Aix-Marseille 
University & Hospitals, Marseille/France, 2Thoracic Surgery, Northern General Hospital, 
Sheffield/United Kingdom, 3Thoracic and Vascular Surgery, University Hospital of Antwerp, 
Antwerp/Belgium, 4Thoracic Surgery, Hospital Universitari Mutua Terrassa, and Ciberes Lung 
Cancer Group, Terrassa/Spain, 5Biostatistics, Gustave Roussy, Villejuif/France, 6Biostatistics, 
Gustave-Roussy, Paris Sud University, Villejuif/France, 7Radiation Oncology, Gustave-Roussy, 
Paris Sud University, Villejuif/France

Background: The main objective of the ongoing phase III Lung Adjuvant Radiotherapy 
Trial (Lung ART) is to study the impact of post-operative conformal radiotherapy 
(PORT) on disease-free survival (DFS) in a population of patients with completely 
resected pathologically proven N2 non-small cell lung cancer (NSCLC), with or without 
induction or adjuvant chemotherapy. Quality of surgical resection and extent of lymph 
node dissection are critically important in the interpretation of results. Methods: A 
surgical advisory committee composed of 4 international expert thoracic surgeons 
meets regularly in order to establish the quality of resection, taking into consideration 
the International Association for the Study of Lung Cancer and European Society of 
Thoracic Surgeons published guidelines. The committee reviews anonymized surgical 
and pathological reports, and establishes whether tumor resection can be considered 
complete (no residual tumor and adequate lymph node assessment), uncertain (highest 
mediastinal nodal station involved, incomplete nodal exploration, involved N2 removed 
in fragments) or incomplete (presence of residual tumor). Nodal exploration is evaluated 
according to recommendations and classified as sampling, selective dissection or 
extensive dissection. Results: As of April 15th 2015, 298 patients have been included in 
the Lung ART trial and 116 patients’ reports have been analyzed by the surgical advisory 
committee. The basic characteristics are specified in the following table:

<6% 21

Race

White 18

Black 17

Hispanic 19

Charlson comorbidity score

None 21

One 23

>= 2 18
 
Conclusion: This cohort illustrates the increase in adjuvant chemotherapy use from 2000 
to 2012 with significant increase during the year of 2004. Access to adjuvant chemotherapy 
is dependent on various demographic factors. The treatment and outcomes of non-small 
cell carcinoma is dependent on the type of treatment used, which itself is affected by the 
population demographics and health system factors. These variables should be studied 
in detail to find out the cause for the underutilization of adjuvant chemotherapy despite 
the evidence of survival benefit in patients with stage II non-small cell carcinoma of lung.  
Keywords: adjuvant chemotherapy, lung cancer, demographic
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ORAL04.07 Adjuvant Chemotherapy in Patients with Resected Non-Small-Cell-
Lung Cancer Treated with Carboplatin and Oral Vinorelbine - SWITCH I Study  
Vitezslav Kolek1, Ivona Grygarkova1, Leona Koubkova2, Jana Skrickova3, Lenka 
Ostrizkova4, Jirina Svecova5, Dimka Sixtova6 1Respiratory Medicine, University Hospital, 
Olomouc/Czech Republic, 2Pulmonary Medicine, University Hospital,, Praha/Czech 
Republic, 3Department of Respiratory Diseases and TB, University Hospital Brno and 
Faculty of Medicine, Brno/Czech Republic, 4Oncology, Tomas Bata Hospital, Zlin/Czech 
Republic, 5Oncology, Nemocnice Tabor, Tabor/Czech Republic, 6Pulmonary Medicine, 
Memorial Thomayer Hospital, Praha/Czech Republic

Background: Adjuvant cisplatinum-based chemotherapy is recommended in patients 
with stages IB (≥  4 cm), IIA, IIB, and IIIA of non small-cell lung cancer (NSCLC) after 
radical resection. Vinorelbine with cisplatin are preferable drugs in this indication, but 
the side effects of this treatment were not negligible in big adjuvant trials. Carboplatin 
with vinorelbine given intravenously switched to orally were applied in a multicentre 
prospective study SWITCH I to give better comfort, higher tolerability and comparable 
effectivenes as standard adjuvant chemotherapy. The recruitment period started in 
January 12th, 2005 and lasted till September 5th, 2008. Methods: Consecutive chemo-
naive patients were recruited after complete resection of NSCLC stages IB, IIA, IIB and 
IIIA. Chemotherapy was applied from 2 to 6 weeks after complete resection. Four cycles 
of 21 days regimens were planned, Patients received carboplatin AUC 5 on the day 
1,vinorelbine 25 mg/m2 intravenously on the day 1 switched to 60 mg/m2 orally on the 
day 8. Follow-up visits with physical evaluation, chest CT and laboratory tests have been 
realized every 3 months for 2 years and then every 6 months. Tolerability, side effects, 
relative dose intensity and survival were evaluated. Results: Seventy four patients 
(pts) were recruited to the SWITCH I study: 53 men and 21 women, 45 smokers, 23 
ex- smokers and 6 non-smokers. Median age was 64 y (48-75 y). Tumor was squamous 
in 46, adenocarcinoma in 22, giant cell in 4 and NOS in 2 pts. Stage of the tumor was 
IB in19, IIA in 8, IIB in 22 and IIIA in 25. Mean number of applied cycles was 3.77 four 
planned cycles finished 82,4% patients. The most frequent hematological toxicities grade 
3/4 were neutropenia (25.7 %), leukopenia (16.2 %), anemia (8.1 %) and trombocytopenia 
(2.7 %). Non-hematological toxicities were alopecia (12.2 %), nausea (4.1%), nefrotoxicity 
(1.4%) and diarrhoea (1,4%). Median of follow up was 4.73 y. Median of disease specific 
survival was 7.63 y (95% CI: 4.57 to NR), median of overall survival (MOS) was 5.9 
y (95% CI, 3.7 to, NR) and median of disease free survival (DFS) 4.43 y . Three-year 
survival of 70.3% and five-year survival of 56,2% were reached. Conclusion: Adjuvant 
chemotherapy with carboplatinum and vinorelbine given intravenously on the day 1 and 
orally on the day 8 in 21 day regimen appears to be a comfortable and tolerable therapy 
in radically resected NSCLC. It provides higher dose intensity and more of acomplished 
treatments compared to big adjuvant trials and LACE meta-analysis, in which these 
parametres varied between 50 % to 76 % only. Survival results are comparable to LACE 
(3-year survival 70,3% vs 64.3%), 5-year survival 56,2% vs 55.1%) and MOS 5.9 vs 5.15 
y). Supported by Grant Grant IGA MZ ČR NT/13569 of the Czech Ministry of Health.  
Keywords: non small cell lung cancer, adjuvant chemotherapy, vinorelbine, carboplatin
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Median surgical time was 93 mins (supervised residents). There were no intra-operative 
complications or deaths and only 9 (2.4%) postoperative complications. The mean 
number of individual lymph nodes removed was 31.2/patient (range 7-78). The total and 
mean numbers of nodal stations removed/patient are shown the Figure (mean = 7), and 
specific lymph node stations removed are shown in the Table. Although hilar nodes were 
removed in <43%, in specific circumstances, such as RUL tumors with neg. mediastinal 
nodes, hilar nodes were removed in 20/29 (69%) of cases. MICR immediately after TCML 
usually was technically easier and faster because of the hilar dissection When resections 
were delayed 3-7 days, TCML was less technically beneficial because of inflammation 
and scarring, and delays >1 week resulted in significant detrimental effects on resection. 
Complete removal of all nodal tissue was confirmed during definitive cancer resection in 
>98% thereby providing accurate pre-resection cancer staging.

 

Data represents the percentage of the 372 TCML cases with the specified lymph node 
stations surgically addressed

Right (%) Left (%) Midline (%)

Level 1 4.3 0.54

Level 2 78.23 38.17

Level 4 97.58 94.62

Level 10 43.01 24.19

Level 11 28.49 9.41

Level 12 (upper lobe) 10.75 3.23

Level 12 (lower lobe) 0.27 0.54

Level 12 (middle lobe) 1.35 N/A

Level 8 2.69 3.49

Level 9 0.00 0.27

Level 5 2.51

Level 6 4.03

Level 3 (anterior) 5.38

Level 3 (posterior) 1.62

Level 7 95.43
 
Conclusion: TCML is safe, accurate and feasible without elaborate 
instrumentation. TCML is capable of reliably accessing not only mediastinal but 
also hilar nodal stations and facilitates MICR if performed within 7 days of TCML.  
Keywords: Minimally-invasive, Lymphadenectomy, Staging, mediastinum
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ORAL05.05 Trimodality Therapy in the Treatment of Stage IIIA Non-Small 
Cell Lung Cancer (NSCLC): A National Cancer Database Analysis Madhusmita 
Behera1, Conor Steuer2, Felix Fernandez3, Yuan Liu4, Chao Fu4, Theresa W. Gillespie4, 
Kristin A. Higgins5, Nabil Saba2, RathiN. Pillai6, Seth Force3, Suchita Pakkala2, Dong 
Shin2, Taofeek K. Owonikoko2, Chandra P. Belani7, Walter J. Curran5, Fadlo Khuri8, 
Suresh S. Ramalingam8 1Hematology/Medical Oncology, Winship Cancer Institute of 
Emory University, Atlanta/United States of America, 2Emory, Atlanta/United States of 
America, 3Thoracic Surgery, Emory University Winship Cancer Institute, Atlanta/United States 
of America, 4Biostatistics and Bioinformatics, Emory University Winship Cancer Institute, 
Atlanta/United States of America, 5Radiation Oncology, Emory University Winship Cancer 

Total n=116

Frequency Percent

Induction chemotherapy

no 89 77%

yes 27 23%

Type of surgery

for right-side tumors 70 60%

lobectomy 49 70%

bilobectomy 9 13%

pneumonectomy 5 7%

other 7 10%

for left-side tumors 46 40%

lobectomy 34 74%

pneumonectomy 10 22%

other 2 4%

Tumor Size (mm)

Median size (range) 35 [0*-105]

Number of mediastinal lymph nodes examined

Median number (range) 10 [1-37]

Number of mediastinal lymph nodes involved

Median number (range) 1[0*-15]

Number of mediastinal nodal stations involved

0* 5 4%

1 79 68%

2 20 17%

>2 12 11%

* patients with downstaging after induction 
chemotherapy

Nodal dissection was performed according to lobar location specific recommendations 
in most patients: for instance, station 7 was explored in 91% patients and right 
inferior paratracheal station 4R in 93% of right side tumours. Nodal dissection was 
performed according to recommendations in 71% pts; 16% patients had sampling, 22% 
a selective dissection and 62% a systematic dissection. Resection was considered 
complete (R0) in 43%, uncertain in 42%, microscopically incomplete (R1) in 14% and 
macroscopically incomplete (R2) in 1 patient. The most frequent reason for “uncertain 
resection” was involvement of the highest mediastinal lymph node. Conclusion: Most 
adjuvant trials have included completely resected patients, without monitoring of the 
quality of nodal exploration and resection. This analysis outlines the importance of 
an external committee evaluating the quality of resection in stage IIIA-N2 NSCLC, and 
the findings of this audit will be useful in the interpretation of the results of the trial.  
Keywords: Surgery, post operative radiotherapy, randomized trial, quality of resection
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ORAL05.03 Transcervical Mediastinal and Hilar Lymphadenectomy (TCML) 
Provides Accurate Pre-Treatment Cancer Staging and Facilitates Resection  
Robert B. Cameron1, Michael Fishbein2, W. Dean Wallace3, Graciela Hoal4, Mollie Doyle5, 
Lien Hua-Feng1, John Benfield6 1Surgery, David Geffen School of Medicine at UCLA and West 
Los Angeles VA Medical Center, Los Angeles/United States of America, 2Pathology, David 
Geffen School of Medicine at UCLA, Los Angeles/CA/United States of America, 3Pathology, 
David Geffen School of Medicine at UCLA, Los Angeles/United States of America, 4Surgery, 
West Los Angeles VA Medical Center, Los Angeles/CA/United States of America, 5Surgery, 
West Los Angeles VA Medical Center, Los Angeles/United States of America, 6Surgery, David 
Geffen School of Medicine at UCLA, Los Angeles/CA/United States of America

Background: We sought to show that TransCervical Mediastinal and hilar 
Lymphadenectomy (TCML), using standard mediastinoscopy equipment, reliably 
accesses both mediastinal and hilar lymph node stations, provides accurate pre-
treatment cancer staging, and facilitates Minimally-Invasive Cancer Resection (MICR) via 
removal of nodes traditionally dissected during definitive cancer resection. Methods: We 
reviewed our prospective databases for patients who had TCML - complete removal 
of lymph node tissue (not sampling) using a standard mediastinoscope +/- video-
assistance. Pathological findings from TCML and definitive cancer resections were 
correlated. TCML’s impact on cancer resection was assessed. Results: From 2004-
2011, 372 patients, mean age 68.4 (28-93) years, 239 (64%) males and 133 (36%) 
females, had TCML. Cancer diagnoses included lung 306 (82.3%) and other 37 (17.8%). 
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ORAL05.07 Mediastinal Lymphadenectomy Fulfilling NCCN Criteria May 
Improve the Outcome of Clinical N0-1 and Pathological N2 Non-Small Cell 
Lung Cancer Nan Wu1, Xing Wang1, Shi Yan1, Kevin Phan2, Tristan D Yan3, Lijian 
Zhang1, Yue Yang1 1Department of Thoracic Surgery Ii, Peking University Cancer Hospital 
& Institute, Key Laboratory of Carcinogenesis and Translational Research (Ministry of 
Education), Beijing/China, 2Collaborative Research (Core) Group, Sydney University Surgical 
Society, Sydney/NSW/Australia, 3The Collaborative Research (Core) Group, The Annals of 
Cardiothoracic Surgery, Sydney/NSW/Australia

Background: Individual academic societies have published different recommendations 
about definitions and requirement of nodal assessment. It’s generally agreed that radical 
mediastinal lymphadenectomy will provide accurate information for pathological staging 
and guiding adjuvant therapy. However it is not clearly established whether mediastinal 
lymphadenectomy compliant with international criteria will improve the oncological 
outcomes of clinical early-stage lung cancer. This retrospective study was aimed to 
compare the long-term survival between the cases treated with lymphadenectomy 
fulfilling the NCCN criteria and other cases not met the criteria in clinical early-stage 
lung cancer patients. Methods: During the investigation period, 712 consecutive cases 
of clinical N0/1 entered the analysis, confirming as 152 cases of pN2 (pathological N2) 
and 560 of pN0-1 (pathological N0-1) disease after surgery. Group A was defined as the 
cases fulfilling the National Comprehensive Cancer Network (NCCN) lymphadenectomy 
criteria (≥ three stations of N2 nodes dissection) and Group B was those who did not 
meet the criteria. Two groups were stratified by pN status and the outcomes were 
analyzed and multivariate Cox regression was performed to determine prognostic 
factors. Results: 5-year Overall survival (OS) and 5-year disease-free survival (DFS) 
were significantly different between two groups at cN0/1-pN2 status (5-year OS rates, 
50±5% vs. 25±9%, p=0.006; 5-year DFS rates, 31.0±4% vs. 13±7%, p=0.014), but not 
at pN0-1 status (Figure 1). T staging and lymphadenectomy fulfilling NCCN criteria were 
prognostic factors in cN0/1-pN2 group by multivariate regression analysis. Furthermore, 
the cases treated with ≥  4 stations of mediastinal lymph nodes dissection could not 
achieve better survival benefit compared to those harvesting 3 stations of N2 node in 
cN0/1-pN2 group (the 5-year OS rates, 46±6% vs. 59±9%, p=0.152).The spreading 
pattern of mediastinal nodes among pN2 cases was featured by tumor location. The 
most frequent involved station for right upper lobe-located lung cancer was 4R (83.7%), 
followed by 7 (37%) and 2R (14.0%). The top 3 involved stations for other cancer locations 
were 7 (75%), 4R (25%) and 2R (6.3%) for right middle lobe; 7 (81.6%), 4R (34.2%) and 2R 
(10.5%) for right lower lobe; 5+6 (90.9%), 4L (22.7%) and 7 (4.5%) for left upper lobe; 7 
(66.7%), 5+6 (42.4%) and 8 (9.1%) for left lower lobe. 

(See graphs next page.)

Institute, Atlanta/United States of America, 6Winship Cancer Institute, Emory University, 
Atlanta/GA/United States of America, 7Penn State Cancer Institute, Hershey/AL/United 
States of America, 8Medical Oncology, Emory University Winship Cancer Institute, Atlanta/
United States of America

Background: Significant controversy remains regarding the care of patients (pts) 
with clinical stage IIIA NSCLC. While multi-modality therapy is an acceptable strategy 
in selected pts, the optimal approach is not firmly established. We analyzed outcomes 
and predictors associated with trimodality therapy (TT) in the National Cancer Database 
(NCDB), an oncology outcomes database administered by the American College of 
Surgeons and the American Cancer Society. Methods: The NCDB was queried from 2003-
2011 for NSCLC pts diagnosed with stage IIIA-N2 disease and treated with chemotherapy 
and radiation (CRT). Data was extracted on patient demographics, tumor pathology, 
treatments and outcomes. Three cohorts of pts were studied - CRT only/no surgery (NS), 
CRT + lobectomy (L) and CRT + pneumonectomy(P). The univariate and multivariable 
analyses (MV) were conducted using Cox proportional hazards model and log rank tests. 
All analyses were performed using SAS Version 9.3. Results: A total of 29,584 pts were 
included in this analysis: NS-91.7%, L-7%, and P-1.5%. Pt characteristics: median age 
66 years (yrs); males 56%; whites 86%; academic centers 27%; metro locations 78%; 
government insured 63%; Charlson/Deyo comorbidity score 0 in 66%. Pts < 60 yrs 
were more likely to receive TT- L (47%), P (60%) vs. NS (29%); p<0.001. Pts in academic 
centers were more likely to get TT than NS (42% vs. 25%). On MV analysis, L and P 
had significantly better survival vs. NS: HR 0.43 (0.38-0.48) and HR 0.57 (0.46-0.71) 
respectively; p <0.001. The median survival of L, P and NS were 44.5 m vs. 25.6 m vs. 15.7 
m (p<0.001) and 5- year survival rates (SR) were 44% vs. 33% vs. 14% respectively. 30-
day mortality was higher in P vs. L [7% vs. 2.6%; OR 0.26(0.16-0.45); p<0.001]. Pts with 
<2 lymph nodes (LN) had better survival than pts with >2 LNs in L (50% vs. 37%; 60m vs. 
38.8m) but worse in NS (13.8% vs.16.4%; 15.3m vs.18.5m). On MV analysis of LNs, L had 
better survival than NS: HR 0.4 (0.35-0.46) in <2 LN pts and HR 0.56 (0.46-0.69) in ≥ 2 LN 
pts; p<0.001. In pts with <2 LN, L had better survival than P (60m vs. 25.5m; p<0.0001). 
L and P had better SR than NS in all ages: 48% vs.37% vs. 19% in ≤60 yrs; 42% vs. 30% 
vs.14% in 61-70 yrs, 36% vs.19% vs. 10% in >70 yrs. Conclusion: TT was utilized in less 
than 10% of pts with stage IIIA-N2 disease, suggesting high degree of pt selection. In 
this selected group, TT was associated with favorable outcomes relative to CRT alone.  
Keywords: N2 disease, NCDB analysis, Stage IIIA lung cancer
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ORAL05.06 Long-Term Survival after Lobectomy for Locally Advanced NSCLC 
between Improved Video-Assisted Thoracoscopic Lobectomy and Thoracotomy  
Kezhong Chen, Fan Yang, Xun Wang, Liu Jun, Jun Wang Thoracic Surgery, Peking 
University People’s Hospital, Beijing/China

Background: Video-assisted thoracoscopic lobectomy(VATS) is preferred over 
thoracotomy for the treatment of early stage non-small cell lung cancer (NSCLC). 
However, little evidenceindicated its perioperative and oncologic outcomes for 
advanced-stage NSCLC and the result of VATS surgery may be overestimated since the 
majority of patients were stage I patients in previous studies. Therefore, we evaluate 
whether VATS lobectomy for locally advanced NSCLC could be performed safely and with 
acceptable short- and long-term outcomes when compared with standard thoracotomy 
on a well-balanced population from a multi-institutional database. Methods: Tumors that 
are greater than 5 cm in diameter, T3 or T4 tumors, tumors after neo-adjuvant treatment, 
and/or tumors with lymph node metastasis are defined to be locally advanced. By using a 
multi-institutional prospective database of high level comprehensive cancer hospitals, we 
analyzed locally advanced NSCLC patients who underwent lobectomy. VATS lobectomies 
were all performed by an improved technique, which had achieved proficiency that has 
been published previously. Using propensity-matched analysis based on preoperative 
variables, perioperative outcomes, oncologic efficacy and long-term survival were 
compared between VATS lobectomy and thoracotomy. Results: Matching based on 
propensity scores produced 125 patients in each group. Patient and tumor characteristics 
were similar. Conversion rate from VATS to thoracotomy is 9.6%. There were no 
intraoperative deaths and 1 perioperative death in each group. Postoperative outcomes 
like median operative time, blood loss and tube duration were similar between VATS and 
thoracotomy, Hospital length of stay was shorter after VATS than thoracotomy(10.4d 
vs 11.4d, p<0.01). VATS group had significant lower level of postoperative pain than 
thoracotomy group (p<0.01). The overall incidence of postoperative complications was 
28.8% (36/125) and 36.0% (45/125)in the VATS group and in the thoracotomy group, 
respectively(p = 0.14).Similar number of lymph nodes (16.2vs 14.8, p= 0.148)and nodal 
stations (5.72 vs 5.66, p= 0.781) were removed by VATS and thoracotomy. Similar 
proportion of patients accepted postoperative chemotherapy (73.6% vs 72.0%, p= 
0.776) , and completed similar cycles of postoperative chemotherapy (2.47 vs.2.35, p = 
0.602) in the two groups. Median follow-up was 36.6 months. There were no significant 
differences in locoregional and distant recurrence patterns between the two groups. 
Disease-free survival(DFS) at 3-years were 50.1% and 47.3%, 5- years were 40.0% and 
37.0% in the VATS and thoracotomy groups, respectively (p=0.878). Overall survival(OS) 
at 3-years were 75.0% and 68.9%, 5-years were 42.2% and 43.1% in the VATS and 
thoracotomy groups, respectively (p =0.551). Multivariate Cox regression analyses of 
DFS and OS confirmed the noninferiority of VATS, and showed that significant predictors 
of worse DFS and OS were advanced pathologic stage (HR,2.235; 95% CI,1.564 to 
3.193; p<0.001), and without postoperative chemotherapy (HR,1.594; 95% CI,1.095 to 
2.321; p=0.015). Conclusion: VATS lobectomy for locally advanced stage NSCLC can be 
performed safely, with shorter length of hospital stay, lower level of pain and showed similar 
long-term survivals compared to thoracotomy. With continued experience and optimized 
technique, VATS lobectomy can be performed in majority of cases without compromising 
the perioperative outcomes and oncologic efficacy. This work was supported by a 
funding named‘Beijing Municipal Science and Technology Project (D141100000214004)  
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(NGS) -based clinical cancer gene test, we performed genomic profiling of lung 
adenocarcinoma tumors. Methods: We collected formalin-fixed paraffin-embedded 
tumors from 41 lung adenocarcinoma patients whose tumors previously tested negative 
for EGFR/KRAS/ALK by conventional methods in an ongoing trial (NCT01964157). We 
performed hybridization capture of 4,557 exons from 287 cancer-related genes and 
47 introns from 19 genes frequently rearranged in cancer (FoundationOne). Illumina 
HiSeq2000 platform was used to sequence to high uniform depth. Results: 

Tumors were sequenced to a median coverage of 529x. Overall, we identified a 
total of 170 known and 492 unknown individual genomic alterations. The number of 
known alterations per sample was average of 3.8 alterations (range 0-10). Cancer 
genomes are characterized by 45% (77/170) non-synonymous base substitutions, 
17% (29/170) insertions or deletions, 2% (4/170) splice site mutations, 20% 
(34/170) gene amplifications, 5% (8/170) homozygous loss and 5% (8/170) gene 
fusions. TP53 was the most commonly mutated gene (13%, n=10/77) among non-
synonymous base substitutions, followed by KRAS (10%, n=8/77) and PIK3CA (8%, 
6/77). Insertions or deletions commonly occurred TP53 (17%, 5/29) and ERBB2 (14%, 
4/29), and splice site mutations occurred in TP53, INPP4B, ATR, and MAP2K4 (n=1 
each). Among gene amplification, MDM2 amplification was the most frequent (12%, 
4/34), followed by ERBB2 (8%, 3/34) and CDK4 (8%, 3/34) amplification. All 8 
cases of homozygous loss were observed with CDKN2A and CDKN2B. Fusion genes 
were most commonly observed with RET (50%, n=4/8). Based on NCCN guidelines, 
actionable genomic alterations with a targeted agent were identified in 16 patients (39%) 
(BRAF mutation [n=1], EGFR mutation [n=7], ERBB2 mutation [n=4], MET amplification 
[n=1], KIF5B-RET rearrangement [n=2], CCDC6-RET rearrangement [n=1], and CD74-
ROS1 rearrangement [n=1]). Nine out of all patients (22%) showed discordance in 
targetable alterations when compared between NGS and conventional non-NGS 
methods. Conclusion: Thirty-nine percent of lung adenocarcinoma wild type for EGFR/
KRAS/ALK may harbor a genomic alteration revealed by NGS approach. These results 
highlight the importance of profiling lung adenocarcinomas using NGS in the clinic.  
Keywords: next-generation sequencing, lung adenocarcinoma
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ORAL06.03 Genome-Wide Gene Copy Number Analysis by OncoScanTM FFPE 
Assay in 976 Resected NSCLC From LACE-Bio2 Ming S. Tsao1, Federico Rotolo2, 
Elisabeth Brambilla3, Stephen L. Graziano4, Kenneth Olaussen5, Thierry Le-Chevalier6, 
Jean-Pierre Pignon2, Robert Kratzke7, Jean-Charles Soria6, Frances Shepherd8, Lesley 
Seymour9, Stefan Michiels2 1Pathology, Princess Margaret Cancer Centre, Toronto/ON/
Canada, 2Biostatistics, Gustav Roussy, Villejuif/France, 3Pathology, Institut Albert Bonniot, 
Hopital Albert Michallon, Grenoble/France, 4Medical Oncology, Suny Upstate Medical 
University, Syracuse/NY/United States of America, 5Gustav Roussy, Villejuif/France, 6Medical 
Oncology, Gustav Roussy, Villejuif/France, 7Medical Oncology, University of Minnesota, 
Minneapolis/MN/United States of America, 8Hematology and Medical Oncology, Princess 
Margaret Cancer Centre, Toronto/ON/Canada, 9Medical Oncology, NCIC CTG and Queen’s 
University, Kingston/ON/Canada

Background: Genome wide SNP array studies have identified systematic gene copy 
number aberrations (CNA) in non-small cell lung cancer (NSCLC), but their prognostic 
implication is unknown. This study aimed to investigate associations between CNAs 
and survival using the LACE-Bio bio-bank. The LACE-Bio consortium includes large 
clinical trials comparing adjuvant platinum-based chemotherapy to observation after 
complete resection of stage I-III NSCLC. Methods: DNA was extracted from FFPE tumor 
samples from 3 pivotal adjuvant chemotherapy trials (CALGB 9633, IALT, JBR.10); 1013 
samples were profiled using Affymetrix OncoScanTM arrays with over 300,000 probes 
and normalized relative to a pool of normal tissues. Segmentation was performed 
using the CBS algorithm and minimally recurrent regions (MCR) across the series 
identified by CGHregions. All analyses were performed on the level of MCRs. CNAs were 
correlated with clinicopathological factors and adjusted for the False Discovery Rate 

Conclusion: Mediastinal lymphadenectomy fulfilling with NCCN criteria may only improve 
the survival of pathological upstaging subgroup (cN0/1-pN2) among patients with clinical 
early-stage lung cancer. More extended dissection of mediastinal lymph node (≥  4 
stations) may not further improve the outcome in this group.  
Keywords: Lymphadenectomy, outcome, lung cancer
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ORAL06.01 Genomic Characterization of Large-Cell Neuroendocrine Lung 
Tumors Lynnette Fernandez-Cuesta1, Martin Peifer2, Julie George2, Aurélien De 
Reyniès3, Ruping Sun4, Janine Altmueller2, Peter Nuernberg2, Magali Olivier1, Maude 
Ardin1, Yuna Blum3, Julien Laffaire3, Nabila Elarouci3, Fabien Petel3, James Mckay1, 
Graham Byrnes1, Hélène Nagy-Mignotte5, Denis Moro-Sibilot5, Christian Brambilla5, 
Sylvie Lantuejoul5, Anne Mcleer5, Alex Soltermann6, OddT. Brustugun7, Åslaug Helland8, 
Steinar Solberg7, Marius Lund-Iversen7, Sascha Ansén9, Gavin Wright10, PrudenceA. 
Russell10, BenjaminJ. Solomon11, Luca Roz12, Ugo Pastorino12, Iver Petersen13, JoachimH. 
Clement13, Joerg Saenger14, Thomas Zander9, Reinhard Buettner9, Stefan Haas15, 
Elisabeth Brambilla5, RomanK. Thomas2 1International Agency for Research on Cancer 
(IARC-WHO), Lyon/France, 2University of Cologne, Cologne/Germany, 3Ligue Nationale 
Contre Le Cancer, Grenoble/France, 4Columbia University, New York/AL/United States 
of America, 5CHU de Grenoble, Grenoble/France, 6University Hospital Zurich, Zurich/
Switzerland, 7Oslo University Hospital, Oslo/Norway, 8The Norwegian Radium Hospital, 
Oslo/Norwa, Oslo/Norway, 9University Hospital of Cologne, Cologne/Germany, 10St 
Vincent’s Hospital, Melbourne/Australia, 11Peter MacCallum Cancer Center, Melbourne/ACT/
Australia, 12Fondazione Irccs Istituto Nazionale Dei Tumori, Milan/Italy, 13Friedrich-Schiller 
University, Jena/Germany, 14Institute of Pathology, Bad Berka/Germany, 15Max Planck 
Institute for Molecular Genetics, Berlin/Germany

Background: Neuroendocrine lung tumours account for 25% of all lung cancer cases, 
and they range from low-aggressive pulmonary carcinoids (PCA) to highly malignant 
small-cell lung cancer (SCLC) and large-cell neuroendocrine lung carcinoma (LCNEC). 
The last two are strongly associated with heavy smoking and are typically detected at a 
clinically advanced stage, having a poor survival. Comprehensive genomic analyses in 
lung neuroendocrine tumours are difficult because of limited availability of tissue. While 
more effort has been done in the context of SCLC, the detailed molecular features of 
LCNEC remain largely unknown. Methods: We conducted 6.0 SNP array analyses of 
60 LCNEC tumours, exome sequencing of 55 tumor-normal pairs, genome sequencing 
of 11 tumour-normal pairs, transcriptome sequencing of 69 tumours, and expression 
arrays on 60 tumors. Data analyses were performed using in house developed and 
published pipelines. Results: Analyses of chromosomal gene copy number revealed 
amplifications of MYCL1, FGFR1, MYC, IRS2 and TTF1. We also observed deletions of 
CDKN2A  and PTPRD. TTF1 amplifications are characteristic of lung adenocarcinoma (AD); 
CDKN2A deletions are frequent alterations in both AD and squamous-cell lung carcinoma 
(SQ); FGFR1 amplifications are found in SQ and, less frequently, in SCLC; and MYCL1 
and IRS2 amplifications are frequent events in SCLC. Similar to the copy number data, 
we found patterns of mutations characteristic of other lung cancer subtypes: TP53 was 
the most frequently mutated gene (75%) followed by RB1 (27%), and inactivation of 
both TP53 and RB1, which is the hallmark of SCLC, occurred in 20% of the cases. Mutations 
in STK11 and KEAP1-NFE2L2 (frequently seen in AD and SQ) were found in 23% and 22% of 
the specimens, respectively. Interestingly, mutations in RB1 and STK11/KEAP1 occurred in 
a mutually exclusive fashion (p-value=0.016). Despite the heterogeneity observed at the 
mutation level, analysis of the pattern of expression of LCNEC in comparison with the other 
lung cancer subtypes (AD, SQ, SCLC, and PCA) points to LCNEC as being an independent 
entity. An average mutation rate of 10.7 mutations per megabase was detected in LCNEC, 
which is in line with the rate observed in other lung tumours associated with smoking. 
We found that, similar to SCLC, the mutation signatures associated with APOBEC family 
of cytidine deaminases, smoking, and age (based on Alexandrov et al 2013) were the 
predominant ones in LCNEC. However, the contribution of the individual SCLC and LCNEC 
samples to these three signatures was quite different, and we are currently exploring 
it. Conclusion: Taking into account somatic copy number and mutation data, we 
distinguished two well-defined groups of LCNEC: an SCLC-like group, carrying alterations 
in MYCL1, ISR2, and in both RB1 and TP53; and a group resembling AD and SQ, with 
alterations in CDKN2A, TTF1, KEAP1-NFE2L2, and STK11. Although these results suggest 
that LCNEC might be a mix of different lung cancer subtypes, mutation clonality and 
expression analyses show that they are likely to be a separate entity, sharing molecular 
characteristics with the other lung cancer subtypes. Their heterogeneity suggests 
that LCNEC might represent an evolutionary trunk that can branch to SCLC or AD/SQ. 
Keywords: Lung cancer, LCNEC, genomics, transcriptomics
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ORAL06.02 Targeted Deep Sequencing of EGFR/KRAS/ALK-Negative Lung 
Adenocarcinoma Reveals Potential Therapeutic Targets Sun Min Lim, Hye Ryun 
Kim, Yong Wha Moon, Joo-Hang Kim, Byoung Chul Cho Medical Oncology, Yonsei Cancer 
Center, Seoul/Korea

Background: Identification of clinically relevant molecular drivers in patient tumors is 
essential in selecting appropriate targeted therapy. Using next-generation sequencing 
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ORAL06.06 Impact of Reflex EGFR/ALK Testing on Time-To-Treatment and 
Integration of Personalized Medicine in Advanced Non-Small Cell Lung Cancer 
Patients Parneet K. Cheema1, Ines B. Menjak2, Simon Raphael3, Susanna Y. Cheng1, 
Ahmad Muinuddin4, Sunil Verma1, Sing Yun Chang5, Ryan Freedman5, Nevkeet Toor5, 
Zoe Winterton-Perks2, Matthew Anaka2, Joseph Perera2 1Medical Oncology, Sunnybrook 
Odette Cancer Centre, Toronto/ON/Canada, 2Medicine, University of Toronto, Toronto/
ON/Canada, 3Pathology, North York General Hospital, Toronto/ON/Canada, 4Trillium Health 
Partners, Mississauga/ON/Canada, 5Sunnybrook Health Sciences Centre, Toronto/ON/
Canada

Background: Testing for biomarkers including EGFR mutations and ALK rearrangements 
is standard of care in the management of advanced non-small cell lung cancer (NSCLC), 
as it determines optimal systemic therapy (ST). Our centre began EGFR testing March 
2010 and ALK April 2012. Initially, EGFR/ALK were requested by medical oncologists 
(MO) when patients were deemed eligible for EGFR or ALK targeted therapy. To expedite 
biomarker information to MO for rapid initiation of ST in patients with advanced stage 
or earlier stage disease that developed recurrence, June 2013 we implemented a 
multidisciplinary approach termed “reflex testing”. This was defined as our pathologists 
requesting EGFR/ALK at time of diagnosis of non-squamous NSCLC irrespective of a 
patient’s clinical stage. If tissue was at an outside centre, clerical staff requested EGFR/
ALK at time of referral to MO. The objective of this study was to determine if reflex 
testing improved time-to-treatment (TTT) and the integration of personalized medicine 
in patients with advanced NSCLC. Methods: This was a retrospective chart review of 
patients with non-squamous NSCLC seen by MO at the Sunnybrook Odette Cancer Centre 
from March 18, 2010 to April 30, 2014. Patient and EGFR/ALK test characteristics were 
compared before and after reflex testing was implemented using Chi-square tests of 
association. Time outcomes were compared using Mann-Whitney U non-parametric 
tests. TTT was defined as the interval between first MO visit with advanced NSCLC to 
initiation of ST. Results: Of the 301 patients included, median age was 68, 43% female, 
65% Caucasian, 75% smokers, 93% adenocarcinoma, 22% EGFR positive and 1% ALK 
positive. The majority presented with stage IV (65%) and 82% either presented with 
or developed advanced NSCLC. In advanced NSCLC patients (n=247), reflex testing 
significantly reduced median TTT compared to routine testing [(24 days (IQR: 7 to 42) 
vs. 36 days (IQR: 16 to 72), p=0.04)], reduced the rate of EGFR unknown (4% vs. 26%, 
p=0.002) and ALK unknown (10% vs. 50%, p<0.001). There was minimal impact on 
advanced NSCLC patients receiving any first-line ST (58% vs. 63%, p=0.48). However, 
among these patients, with reflex testing, fewer were initiated on first-line ST without 
biomarker results known by MO (EGFR 23% vs. 39%, p=0.12, ALK 17% vs. 42%, p=0.02), 
and at last follow up significantly fewer had EGFR unknown (0% vs. 13%, p=0.004) 
and ALK unknown (7% vs. 38%, p=0.003). Across all stages, rates of EGFR results 
available to MO at first consultation increased (34% vs. 4%, p<0.001). Reflex testing 
also impacted the quality of biomarker testing with a decrease in unsuccessful EGFR 
tests due to inconclusive results, insufficient or inappropriate tissue, or tissue not sent 
from holding lab to testing lab (4% vs. 15%, p=0.03). Conclusion: A multidisciplinary 
approach to earlier biomarker testing in NSCLC is feasible. Reflex testing for EGFR/
ALK improved TTT and the integration of personalized medicine for patients with 
advanced NSCLC by improving biomarker testing rates, the quality of testing and fewer 
patients given ST without biomarkers known. These outcomes provide support for 
reflex EGFR/ALK testing by pathologists at time of diagnosis of non-squamous NSCLC.  
Keywords: ALK, time to treatment, Reflex testing, EGFR
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ORAL06.07 An Integrated Cost-Effectiveness and Outcome Analysis Based on 
Multiplex Lung Cancer Genotyping in the Network Genomic Medicine 
Anna Kostenko1, Florian Kron1, Matthias Scheffler2, Sebastian Michels2, Juliane 
Sueptitz1, Rieke N. Fischer2, Sabine Merkelbach-Bruse3, Peter De-Mary4, Jan P. 
Glossmann1, Reinhard Buettner3, Jürgen Wolf2 1Department I of Internal Medicine and 
Center of Integrated Oncology Cologne Bonn, University Hospital of Cologne, Cologne/
Germany, 2Lung Cancer Group Cologne, Department I of Internal Medicine, University 
Hospital of Cologne, Cologne/Germany, 3Institute of Pathology and Center of Integrated 
Oncology Cologne Bonn, University Hospital of Cologne, Cologne/Germany, 4AOK Rheinland/
Hamburg, Düsseldorf/Germany

Background: The Network Genomic Medicine (NGM) Lung Cancer is an interdisciplinary 
and intersectoral network offering comprehensive and centralized next generation 
sequencing (NGS)-based multiplex genotyping for all inoperable lung cancer patients 
in Germany. In 2014 NGM and the AOK Rheinland/Hamburg, one of the largest 
German public health insurances, have successfully contracted and established the 
first “flat rate” cost reimbursement model for NGS-based comprehensive lung cancer 
genotyping in Europe. After a year the first joint health-economic evaluation of NGM 
patients was initiated. Methods: The AOK Rheinland/Hamburg cooperates with NGM 
within the integrated care contract (ICC) according to § 140 German Social Insurance 
Code. Besides the cost reimbursement model for the NGS-based diagnostics the ICC 
comprises optional second opinion consultation hours and a joint evaluation program. 
The NGS panel used for all patients currently consists of 14 genes and 102 amplicons 
to cover potentially targetable aberrations. Other German public and private health 
insurances are currently negotiating to join the ICC. In April 2015 we elaborated a 
model to analyze molecularly guided therapy cost and outcome of inoperable lung 
cancer patients integrating health insurance cost data (diagnostic, therapy and drug-
related costs). This model includes NGS-based molecular diagnostic results, treatment 
strategies and cost-effectiveness. Additionally, time-points of molecular genotyping and 
their influence on patient-related outcome and quality of life will be examined. Results: In 

(FDR). The primary endpoint, disease-free survival (DFS), was assessed via univariate 
Cox models stratified by trial and adjusted for treatment, age, sex, PS, histology, T, 
and N stage. Results: Among 976 successfully profiled samples, 414 (42%) were 
adenocarcinoma (ADC), 430 (44%) squamous cell carcinoma (SCC) and 132 (14%) other 
NSCLC; 710 (73%) were male. Across the 431 MCRs identified, patients had on average 
94 (SD 69) CNAs: 51 gains and 43 losses. A gain or loss was observed in at least 
10% of patients for 177 and 166 regions respectively. The most common gains (up to 
48%) were on chromosomes 1p, 3q, 5p, 6p, and 22q. The most common losses (up to 
40%) were on chromosomes 3p, 8p and 9p. The size of 253 of the 431 MCRs (59%) 
was smaller or equal to 3Mb (and 79% ≤10 Mb). Sensitivity analyses on the subset of 
samples with optimal quality (n=777, defined by MAPD<0.3) gave consistent results. 
The CNA frequency of 195 regions was significantly different with FDR≤0.05 between 
ADC and SCC (of which 49% regions of size ≤3Mb and 71% ≤10Mb); the most significant 
were more gains in 3q, 22q and 12 in SCC and more losses in 3p, 4, 5q in SCC. With 
a median follow-up of 5.3 years, 510 DFS events and 451 deaths were recorded. In 
univariate analyses for DFS, 13 regions in loci 19p11–13, 7p12, 9p21, 15q14 had a 
raw p-value <0.005 (FDR<0.13, the top 8 corresponded to FDR≤0.05); 9 of those 13 
regions were of size ≤3Mb (12 regions ≤10Mb). In adjusted analyses, 10 of the 13 regions 
retained raw adjusted p-values ≤0.005 (FDR≤0.15). Losses of focal regions including 
CDKN2A/B and STK11 (≤3Mb) were associated with poorer DFS: the hazard ratio (HR) 
for a 2-fold copy number decrease in region 9p21.3 (including CDKN2A/B) was 1.50 
(95% CI: 1.2–1.9, P<0.001, FDR=0.02), and the HR for a 2-fold copy number decrease 
in 19p13 (including STK11) was 2.4 (1.3–4.3, P=0.005, FDR=0.15). Similar results were 
obtained for overall survival and lung-cancer specific survival. Results of histology-
specific analyses will be presented. Conclusion: These large-scale genome-wide 
analyses of gene CNA provide new candidate prognostic markers for stage I-III NSCLC.  
Keywords: Gene copy number aberration, prognostic markers, Molecular inversion 
probe, FFPE SNP array
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ORAL06.05 Molecular Tumor Board (MTB) in Non-Small Cell Lung Cancers 
(NSCLC) to Optimize Targeted Therapies: 4 Years’ Experience at Gustave 
Roussy David Planchard1, Laura Faivre2, Ivana Sullivan1, Virginie Kahn-Charpy1, Ludovic 
Lacroix3, Nathalie Auger3, Julien Adam3, Vincent De Montpreville4, Peter Dorfmuller4, 
Cecile Le Pechoux5, Thierry Le-Chevalier1, Anas Gazzah6, Jordi Remon1, Guillaume 
Bescher1, Jean-Charles Soria6, Jean-Pierre Pignon2, Benjamin Besse1 1Department of 
Medical Oncology, Gustave Roussy, Villejuif/France, 2Biostatistics, Gustav Roussy, Villejuif/
France, 3Department of Medical Biology and Pathology, Gustave Roussy Cancer Campus, 
Villejuif/France, 4Pathology, Centre Chirurgical Marie Lannelongue, Le Plessis-Robinson/
France, 5Radiation Oncology, Gustave Roussy, Villejuif/France, 6DITEP, Gustave Roussy, 
Villejuif/France

Background: Molecular biology has changed the treatment of advanced NSCLC, leading 
to many small subgroups of patients (pts) eligible for targeted therapies, many of them 
being not approved. Since 2010 we created a monthly MTB dedicated to NSCLC pts 
with potential driving molecular abnormalitie(s). MTB includes expert physicians from 
the lung tumor board and phase I unit, radiation therapists, researchers, geneticists, 
pathologists and biologists. A medical report summarizes the findings and treatment 
recommendations for each pts. We report 4 years of activity of MTB at Gustave-
Roussy. Methods: All consecutive files discussed in MTB for a NSCLC were reviewed. 
MTB included pts with at least one molecular alteration based on a 75 gene panel 
(NGS analysis and FISH for ALK, HER2, MET, FGFR1, ROS1 and RET). Tumor and pts 
characteristics were collected as well as treatments. Pts outcome was calculated 
from the MTB date. Kaplan-Meier methods, and Cox proportional hazards models were 
used for survival analysis, adjusting for sex, histology, smoking status, metastasis at 
diagnosis, number of line(s) before MTB. Results: 502 files were discussed between 
02/2010 and 09/2014. Median age was 60 yrs (25–88 yrs), 53% were male, 86% 
Caucasian, 26% never-smokers, and 93% had PS ≤1. Initial clinical stage was III-IV in 
417 pts (84%) and 79%/10%/11% were adenocarcinomas/squamous cell carcinomas/
others NSCLC. Median number of treatment-lines before MTB was 1 (0-10), 86% were 
previously treated by a platinum-based chemotherapy regimen, 17% in a therapeutic trial, 
and median time from diagnosis to MTB was 5 months. Biopsy for Molecular Analysis 
(MoA) mostly came from CT guided biopsies (62%), surgery (21%) or endoscopy (16%). 
Biopsy was repeated in 19% of pts to get enough material for MoA. The MoA results 
were ALK rearrangement in 11%, exon 18/19/20/21 EGFR mutation (mut) in 2/14/4/7% 
respectively, KRAS mut in 32%, PI3KCA mut in 3%, BRAF mut in 5%, HER2 mut (Exon 20) 
in 2%, HER2 amplification in 2%, FGFR1 amplification in 3%, MET amplification in 3% and 
other rare mutations in 27%. MTB recommended a targeted therapy in 344 pts (68%) 
either within clinical trials (57%), EMA approved therapy (23%), an off label drug (9%), or 
an expanded access program (11%). 162pts (47%) actually received the recommended 
therapy, 141 (41%) did not and 41 (12%) might receive it at the time of progression. 
Median follow-up was 24 months (1-24; follow-up censored after 24 months). Median 
OS was 13.1 months [95%CI: 8.8; 18.2] for non-oriented pts, and 14.3 months [11.5; 
16.7] for oriented pts (p=0.39). We observed a significant difference between EGFR/
ALK/ROS1 mutated/rearranged pts (median 23.8 months) vs. pts with KRAS (8.6 
months) or others mutations (11.1 months) or non-oriented pts (13.1 m; p=0.0008, 
HR=0.56, 1.15 and 0.97 respectively compared to non-oriented). Conclusion: MTB 
is feasible in daily practice with treatment recommendations in a majority of NSCLC 
pts (68%), enrichment in clinical trials or expanded access programs, and limitation 
of off-label drugs use. Benefit on survival for all oriented pts has to be clarified based 
on the type of molecular abnormality. Update results will be presented at the meeting.  
Keywords: NSCLC, Molecular Tumor Board, mutation, personalized
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Biomolecular Engineering, Vanderbilt University, Nashville/TN/United States of America

Background: What defines the high risk airway epithelium for lung cancer remains a 
major challenge. Airway epithelium is prone to assault by the risk factors and considered 
to be the primary cell type involved in the field cancerization. Transcriptomic aberrations 
in the airway epithelium of individuals at risk for lung cancer have been reported 
earlier. However, very limited information exists about proteomic alterations in the 
airway epithelium. We investigated the molecular underpinnings of risk from proteomic 
alterations in the cytologically normal airway epithelium from individuals at risk for 
developing lung cancer. Methods: Bronchial brushings specimens were collected from 
individuals categorized as low, medium and high risk groups based on Bach risk model. 
Shotgun proteomic profiling data were acquired by liquid chromatography-tandem mass 
spectrometry (LC-MS/MS). Proteins were identified using a combination of database 
search tools and candidate proteins were selected based on Jonckheere-Terpstra 
trend analysis. Pathway analysis was performed using WebGestalt. In vitro model of 
human bronchial epithelial cell line treated with cigarette smoke condensate (CSC) was 
used for metabolic flux experiments by gas chromatography mass spectrometry (GC 
MS) analyses. Results: We identified 2901 proteins in bronchial epithelial cells from 
risk stratified individuals. Jonckheere-Terpstra trend test resulted significantly altered 
expression of 315 proteins (trend p <0.05) with 238 up and 77 down trends. KEGG 
pathway analysis with the 315 proteins revealed very early events of possible metabolic 
reprogramming in the cytologically normal bronchial epithelium of individuals at high 
risk for lung cancer development. Fourteen enzymes of the glycolytic pathway, TCA 
cycle, pentose phosphate pathway, and glycogenolysis were over expressed. Six of 
these fourteen enzymes, PYGB, PFKP, PFKL, PKM2, IDH1, and IDH2 were rate limiting 
enzymes. In in vitro culture of human bronchial epithelial cells treated with CSC, lactate 
production and glucose consumption were increased suggesting Warburg effect and 
metabolic reprogramming. Evidence of glutamine metabolism through reductive 
carboxylation in CSC treated cells was obtained from the metabolic flux analyses of 
cells from this in vitro model. Contribution of labeled carbon from [U-13C5]-glutamine 
to TCA cycle in CSC treated cells were more than untreated control cells and there 
was strong M+5 citrate labeling in CSC-treated cells. Conclusion: Shotgun proteomic 
analysis of cytologically normal bronchial epithelial cells in individuals at increasing 
risk for lung cancer revealed over expression of carbohydrate metabolic enzymes in 
high risk individuals suggesting possible metabolic reprogramming. The altered profile 
of metabolic enzymes may provide a signature of lung cancer risk assessment and 
serve as the basis of patient selection for surveillance programs and chemoprevention.  
Keywords: Metabolic reprogramming, lung cancer, Risk, Proteomic
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ORAL07.03 MMP12 and LMO7 Are Key Genes Involved in the Early 
Pathogenesis of Squamous Cell Carcinoma of the Lung Vitor H. Teixeira1, Sofia 
Lourenco1, Bernadette Carrol2, Mary Falzon3, Arrigo Capitanio3, James Brown1, JeremyP. 
George2, Sam M. Janes1 1Lungs for Living Research Centre, UCL Respiratory, University 
College London, London/United Kingdom, 2Department of Thoracic Medicine, University 
College London Hospital, London/United Kingdom, 3Department of Pathology, University 
College London Hospitals, London/United Kingdom

Background: Lung cancer is the most lethal cancer type worldwide. In order to 
increase patient survival it is important to improve our understanding of the early 
changes associated with lung cancer progression. The progression of lung squamous 
cell carcinoma (SqCC) from pre-invasive lesions involves a series of histological 
changes which includes squamous metaplasia, mild, moderate and severe dysplasia, 
and carcinoma in situ (CIS). In these pre-invasive lesions the basement membrane is 
intact and there is no possibility of metastatic spread, which is in contrast to SqCC 
where there is the potential for metastasis as soon as invasion occurs. Our laboratory 
has a unique cohort of patients with pre-invasive lung SqCC lesions. Within this cohort 
there is a discrepancy between the prevalence of pre-invasive lesions and the incidence 
of invasive lung cancer, which suggests that not all pre-invasive lesions progress to 
invasive carcinomas. This tissue collection forms an internationally unique resource 
of lesions and will shed light on the molecular characteristics of lesions that progress 
compared to those that either regress or remain stable. The aim of this study was 
to identify and characterize key genes involved in the early pathogenesis of lung 
SqCC. Methods: Following histological review by two histopathologists to confirm that 
pre-malignant tissue is present in the biopsy specimens, the epithelial component of 
interest was laser-capture micro-dissected. This is vital in order to eliminate any cross-
contamination from unwanted cells and to ensure that pre-invasive CIS specific gene 
expression profiles are generated. We have performed genome-wide gene expression 
Illumina’s Whole-Genome DASL® arrays in 20 progressive and 19 regressive pre-invasive 
lung SqCC lesions. The protein expression of Matrix metallopeptidase 12 (MMP12) and 
LIM domain 7 (LMO7) was also determined in the 39 pre-invasive lung cancer lesions 
by immunostaining analysis. The functional role of MMP12 and LMO7 in cell migration 
and invasion was demonstrated by MMP12 and LMO7-shRNA knockdown in different 
squamous cell carcinoma cell lines and human bronchial epithelial cells (HBECs), 
respectively. Results: We found 939 genes significantly differently expressed between 
the progressive and the regressive pre-invasive lung SqCC lesions. We identified a 
remarkably elevated expression of a spectrum of genes in the progressive lung SqCC 
lesions involved in different related cancer pathways including chromosome instability, 
p53 signalling and Wnt/β-catenin signalling. MMP12 and LMO7 were found within the 
highest significantly differently expressed genes and were therefore chosen to pursue 
studies focused on understanding the potential mechanisms leading to the development 
of lung SqCC. In agreement with the gene expression data the expression of MMP12 and 
LMO7 proteins were up-regulated and down-regulated, respectively, in progressive when 
compared with regressive lesions. Inhibiting MMP12 by MMP12 knockdown significantly 
reduced the migration and invasion of different squamous cell carcinoma cell lines 

2014 about 4500 lung cancer NGM patients were centrally genotyped on the central 
NGS platform in Cologne. Since April 2014 167 patients, insured by the AOK Rheinland/
Hamburg, consented for ICC. 149 patients received NGS-based molecular diagnostic 
of their tumors. 18 samples were not suitable for testing. ICC patients were stratified 
according to their molecular diagnostic results and molecular guided therapy options 
(targeted drugs including off-label use, participating in clinical trials or standard 
chemotherapy). Clinical outcome data were collected within NGM (by over 200 clinical 
partners) and reimbursement data are provided by the AOK Rheinland/Hamburg. This 
model will be extended to all NGM patients independent of their insurance status. Final 
cost-effectiveness and outcome data will be presented. Conclusion: NGM stands for 
the implementation of personalized cancer therapy into clinical routine in Germany. 
Now we systematically evaluate NGS-based molecular results, clinical outcome and 
cost-effectiveness data besides of clinical trials. First-time in Europe data evaluation is 
provided in a close cooperation between health care providers and health insurance 
companies and even matching the patient’s data. Furthermore, in 2015 a joint database 
(NGM Cancer Information System) for retrospective evaluation of personalized cancer 
treatment in Germany will be launched. Our model of implementing personalized 
cancer care in broad clinical routine is currently transferred to other tumor entities.  
Keywords: lung cancer, genotyping, network, cost-effectiveness
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Background: Smoking is the number one risk factor for lung cancer worldwide. Recent 
data indicate that stem cells situated throughout the small airway epithelium may initiate 
cancer formation following direct exposure to inhaled carcinogens. In the present study 
we sought to generate induced pluripotent stem cells (iPSCs) from normal human 
small airway epithelial cells (SAECs) in order to investigate epigenetic mechanisms 
contributing to the cancer stem cell initiation process, and possibly identify novel targets 
for lung cancer therapy. Methods: Several different stocks of SAEC were transduced 
with Stemcca virus containing OKSM (Yamanaka factors); multiple randomly selected 
clones were expanded for further analysis. Spectral karyotyping was performed to 
confirm the purity of pluripotent cells. iPSC cells were injected in SCID mice to study 
teratoma formation. RNA and DNA were extracted from iPSC and parental SAEC for 
qRT-PCR and RNA-Seq analyses, as well as pyrosequencing of LINE-1, NBL2 and D4Z4 
DNA repetitive elements, and promoter regions of several differentially regulated 
genes. Results: SAEC were reprogrammed to a pluripotent state. Generated iPSCs 
demonstrated hallmarks of pluripotency including morphology, proliferation, expression 
of surface antigens, stemness gene expression, and in vivo teratoma formation. 
Interestingly, no chromosomal aberrations were observed in iPSCs. Pyrosequencing did 
not demonstrate any significant changes in LINE-1, NBL2 and D4Z4 DNA methylation 
levels in iPSC compared to parental SAEC, suggesting relatively limited global 
hypomethylation following reprogramming. Consistent with these observations, cancer-
testis genes such as NY-ESO-1, MAGE-A1 and MAGE-A3, which are frequently upregulated 
by DNA demethylation in lung cancer cells, remained transcriptionally repressed in the 
iPSC. On the other hand, NANOG and POU5F1 genes were hypomethylated in iPSCs 
relative to SAEC, correlating with their over-expression in iPSCs. RNA-Seq analysis 
revealed up-regulation of genes encoding components of Polycomb-Repressive Complex 
2 (PRC2), and down-regulation of several tumor suppressor genes such as DKK1, 
p16 and p21 in iPSC relative to parental SAEC. Several novel pluripotency associated 
genes were also noted to be up-regulated in pulmonary iPSC, which are the focus of 
ongoing mechanistic studies. Conclusion: This is the first report demonstrating 
successful reprogramming of human respiratory epithelia to pluripotency. This 
model may prove useful for elucidating fundamental epigenomic mechanisms of 
pulmonary carcinogenesis and identification of novel targets for lung cancer therapy.  
Keywords: Pluripotency, Epigenetics, Respiratory Epithelia, lung cancer therapy
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squamous tumors exhibit characteristic histopathology and biomarker expression 
similar to human SCC. They also mimic human SCCs by activation of therapeutically 
relevant pathways including STAT and mTOR. Sox2 expression is sufficient to induce 
phosphorylated Stat3 in vitro (Mukhopadhyay et al, Cell Reports, 2014). Sox2-driven 
tumors also exhibit immune cell infiltration consistent with other squamous lung 
cancer models. Conclusion: This mouse model of Sox2-driven squamous lung 
cancer may be a useful model to study immunotherapies and their mechanism of 
action. This model may also be used to test the contribution of additional driver 
alterations in SCC, as well as for preclinical drug discovery. Our data suggest mTOR, 
Jak-Stat and immunotherapies may be relevant targets for squamous lung cancer.  
Keywords: Mouse model, squamous, Sox2, Immunotherapy
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ORAL07.07 Evidence and Mechanism for the Transdifferentiation of Lung 
Adenocarcinoma to Squamous Cell Carcinoma Hongbin Ji1, Fuming Li1, Xiangkun 
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and Cell Biology, Shanghai Institutes for Biological Sciences, Shanghai/China

Background: Non-small-cell lung cancer (NSCLC) is featured with genetic and 
histopathological heterogeneity. LKB1-mutant NSCLC represents a unique and prevalent 
molecular subtype with limited treatment options. Originally characterized as a tumor 
suppressor, LKB1 phosphorylates and activates several downstream targets to inhibit 
cell growth; on the other hand, LKB1 also regulates cellular energy sensing and metabolic 
homeostasis. This raises an interesting question about how LKB1 inactivation coordinates 
in vivo lung tumor progression with metabolic adaptation. We have shown recently 
that the Kras/Lkb1 lung tumor heterogeneity results from p63-mediated ADC to SCC 
transdifferentiation (AST) through mixed Ad-SCC at late stage, suggesting an unexpected 
plasticity upon LKB1 inactivation in NSCLC. However, it remains unclear how LKB1 
inactivation coordinates tumor progression with metabolic adaptation in orchestrating 
this tumor plasticity. Methods: We integratively analyze the transdifferention process of 
mouse lung adenocarcinoma to squamous cell carcinoma in Kras/Lkb1 Adeno-Cre nasal 
inhalation model as well as the lineage-defined Kras/Lkb1 model. Moreover, we have 
also systematically analyzed the clinical lung adenosquamous cell carcinoma to prove 
the findings from our animal models. Results: Here in KrasG12D;Lkb1lox/lox (KL) mouse 
model, we reveal differential reactive oxygen species (ROS) levels in lung adenocarcinoma 
(ADC) and squamous cell carcinoma (SCC). ROS can functionally modulate the ADC-to-
SCC transdifferentiation (AST). Furthermore, pentose phosphate pathway deregulation 
and impaired fatty acid oxidation collectively contribute to the redox imbalance and 
functionally affect AST. Similar tumor and redox heterogeneity also exist in human 
NSCLC with LKB1 inactivation. In preclinical trials towards metabolic stress, certain KL 
ADC can develop drug resistance through squamous transdifferentiation. This study 
uncovers critical redox control of tumor plasticity that may affect therapeutic response 
in NSCLC. Conclusion: LKB1-mutant tumor represents a unique and prevalent molecular 
subtype of NSCLC with limited treatment options. Through integrative human lung cancer 
sample analysis and modeling tumor development in mouse model, we have uncovered the 
accumulation of ROS during ADC progression, which modulates the phenotypic transition 
as squamous transdifferentiation and metabolic adaptation. This metabolic adaptation 
reflects the dynamic function of LKB1: a tumor suppressor at early lung ADC progression 
and an essential metabolic regulator at late phenotypic transition. The redox-controlled 
tumor plasticity for squamous transdifferentiation enables ADC to progress under 
stress, and more importantly to escape certain treatment towards cancer metabolism. 
The plasticity represents as a potentially important mechanism for lung cancer 
metabolic adaptation and drug resistance, and holds important therapeutic implications.  
Keywords: drug resistance, Metabolic reprogramming, LKB1, transdifferentiation of 
adenocarcinoma to squamous cell carcinoma
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Background: This presentation reviews the history of tobacco litigation in the United 
States. Methods: Data for this study comes from industry business records available online 
through the UCSF Legacy Tobacco Documents Library, transcripts of court proceedings, 
and news and stock analyst reports on tobacco litigation. Results: Litigation against 
the tobacco industry began in 1954, corresponding to the emerging evidence linking 
smoking and disease. A total of 109 lawsuits were filed between 1954 and 1970, but only 
eight were tried and all ended in defense verdicts. Another 150 cases were filed between 
1970 and 1985, but none went to trial. There was a second wave of cases filed during the 
mid-1980s that led to jury trials, but only one, Cipollone v. Liggett Group, was a plaintiff 
verdict. Cipollone was later overturned on appeal. A third wave of litigation followed in 
the early 1990s, with several plaintiffs’ verdicts. By 1999, juries were awarding punitive 
damages against the defendants. The state Attorney General cases against cigarette 

(A431, H357 and H376). We also established HBECs knockdown targeting LMO7. We 
observed a significant increase in the migration and invasion of HBECs cells in the 
LMO7 shRNA knockdown compared to control. Conclusion: Our results suggest that 
MMP12 and LMO7 may be potential therapeutic markers for lung cancer at early stage.  
Keywords: Pre-invasive, Lung Squamous cell carcinoma, Matrix metallopeptidase 12 
(MMP12), LIM domain 7 (LMO7)
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Background: Cancer Initiating Cells (CICs) and their niches may open new avenues in 
the pathogenesis and management of lung cancer. A relevant component of the niche 
is represented by supportive stromal cells that control the fate of CICs by a reciprocal 
cross-talk. The understanding of these cellular events could represent a significant 
advancement in cancer biology and treatment. Recent observations by our and other 
laboratories have suggested that mesenchymal stromal cells (MSC) regulate lung 
cancer growth and resistance, thus generating large expectations in novel anti-cancer 
strategies. The aim of our study was to determine whether MSC isolated from NSCLC 
and from non-neoplastic human lung samples possess different biologic properties and 
tumorigenic potential. Methods: Fresh samples of neoplastic and spared lungs from 58 
male patients (80% smokers) affected by primary pulmonary adenocarcinoma undergoing 
surgical resection were processed. Stromal cells were separated from epithelial cells by 
negative selection using EpCAM (CD326)-based immunomagnetic sorting. After further 
enrichment, we could expand for at least 14 passages a population of CD90, CD105, 
CD73 and CD44 positive MSC from lung cancer (Lc-MSC) and non-neoplastic (Nn-MSC) 
lung tissue. The oncogenic potential of these cells from the same patient was tested on 
a Calu-3-based in vitro model of NSCLC by co-culture and conditioned media (CM) and 
in vivo by xenotransplantation in Balb/c Nude mice. In vivo cell tracking was achieved by 
pre-labeling MSC with Quantum dots 585 (Qdots). Morphometric assessment of tissue 
composition and immunofluorescence combined with FISH analysis of human X and Y 
chromosomes was performed on xenografted tumors. Results: Nearly 30x106 cells 
could be typically obtained after 3 passages in each case, however, compared to Nn-
MSC, cultures of Lc-MSC displayed lower growth kinetic and mitotic index while higher 
survival and HIF-1-alpha (Hypoxia-inducible-factor-1) upregulation in response to hypoxia 
was observed. A larger fraction of Lc-MSC expressed transcription factors involved in 
stemness (Oct3/4, SOX2) and in bronchioalveolar (TTF1, ETS-1, CCL10) commitment. 
Co-cultures demonstrated that Lc-MSC significantly increased Calu-3 growth as 
compared to Nn-MSC in transwell assay and by contact. CM from Lc-MSC similarly 
promoted Calu-3 expansion as compared to Nn-MSC. When 2.5x106 Lc-MSC or Nn-
MSC from the same patient were subcutaneously co-injected with Calu-3, a 38% and 
17% increase in tumor volume was respectively observed, compared to the injection 
of an equal number of Calu-3 alone (CTRL). Lc-MSC or Nn-MSC injected alone did not 
generate tumors. Quantitative estimation of the in vivo expansion of neoplastic cells 
indicated that the addition of Lc-MSC increased by 6-fold and 29-fold Calu-3 replication 
compared to Nn-MSC and CTRL, respectively. Cell tracking documented that Qdots 
labelled MSC were located at the boundary of neoplastic epithelial glands generated by 
X-chromosome polysomic Calu-3 cells. A comparative molecular analysis of Lc-MSC and 
Nn-MSC is ongoing for the identification of distinctive signalling pathways implicated in 
the microenvironemental control of CIC on NSCLC development. Conclusion: Profound 
differences exist in the biology and oncogenic potential of intratumoral and 
normal lung MSC strongly supporting the notion that the tumor microenvironment 
may represent a potential target of new customized therapeutic strategies.  
Keywords: non small cell lung cancer, cancer initiating cells, cancer microenvironment, 
Mesenchymal Stromal Cells
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Background: Squamous cell carcinoma (SCC) of the lung is the second most common 
subtype of lung cancer with limited treatment options and a poor survival rate. Until 
recently, mouse models of SCC have been limited. Methods: Using lentiviral delivery of 
Sox2 and Cre recombinase to the mouse lung, we tested the ability of Sox2 to promote 
tumorigenesis in multiple tumor suppressor backgrounds. Mouse lungs were imaged 
for tumor formation using micro-CT imaging. Resulting mouse tumors were evaluated 
for histological markers including Nkx2.1, Sox2, p63, cytokeratin-5, cytokeratin-14 
and compared to human squamous tumors. Phospho-signaling proteins including 
pAkt, pErk, pStat3, pAMPK, p4EBP1 were also evaluated in mouse and human tumors 
by immunohistochemistry. Results: Expression of Sox2 specifically cooperates with 
loss of Lkb1 to promote squamous lung tumors. Importantly, Sox2 expression and 
mTOR pathway activation frequently co-occur in human squamous tumors. Mouse 



S189Copyright © 2015 by the International Association for the Study of Lung Cancer

Abstracts Journal of Thoracic Oncology  •  Volume 10, Number 9, Supplement 2, September 2015

initiation of chemotherapy, on overall survival (OS) in advanced NSCLC. Methods: 
We retrospectively reviewed the clinical data of 306 patients with stage IV SCLC and 
NSCLC between 2008 and 2014 in our centre. The 237 NSCLC patients treated with 
at least one cycle of chemotherapy are the subjects of this study. Smoking status and 
smoking cessation duration at the chemotherapy initiation time, number of packs/
years, comorbidities, histology, sites of metastases, type and number of cycles of 
chemotherapy were all collected. Never-smokers were defined by a smoking history 
of < 100 cigarettes during their entire lifetime. Survival curves were calculated by the 
Kaplan-Meier method and compared using log-rank test. Cox proportional hazard models 
were used for multivariable analyses. Results: Smoking cessation before the initiation 
of chemotherapy is associated with a better median overall survival of 16 vs 10 months 
(p=0.007). This is even seen in heavy smokers of > 30 pq/year, with a median OS 
of 15 vs 8 months (p=0.008). The multivariable analysis confirms that active smoking 
is an independent negative factor on survival (51% increase in the risk of death) after 
adjustment for gender, heart or vascular disease, diabetes, high blood pressure, ECOG 
performance status, histology, site of metastases (brain, liver, adrenals, lungs and 
bones).

  
 

 
Conclusion: Smoking cessation, before the initiation of chemotherapy, is associated 
with a better overall survival in chemotherapy treated stage IV NSCLC patients, even in 
previously heavy smokers and after adjustments for comorbidities. This retrospective 
analysis demonstrates the possible magnitude of the effect of smoking cessation on 
treatment efficacy with a potential gain of 6 months in median overall survival. Efforts to 
encourage smoking cessation are likely beneficial even among this population of patients.  
Keywords: non small cell metastatic, overall survival, Smoking Cessation
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Background: Cigarette smoking is responsible for 85% of all lung cancers and about 
1/3rd of all cancer deaths. Quitting smoking reduces the risk of getting lung cancer and 
other serious health problems. In 2012, the Joint Commission (JC) which sets quality 
standards for hospitals in the United States recommended that all current smokers 
identified upon hospitalization receive tobacco cessation services as an inpatient and 
be followed up after hospital discharge. However, few hospitals implement JC standards 
due to extra costs, the voluntary nature of the standards, and the lack of evidence 
demonstrating financial benefits to the hospital and insurers. In 2014, the Medical 
University of South Carolina (MUSC), a major tertiary care hospital in South Carolina, 
implemented an automated in-hospital smoking cessation program using interactive voice 
recognition (IVR) technology to follow-up with patients after discharge consistent with JC 
standards. This study reports on the results of the program over the first 12 months 
of operation between February 17, 2014 and January 31, 2015. Methods: Descriptive 
statistics are used to report on the number of patients screened, number of tobacco 
using patients seen by a bedside tobacco counselor while hospitalized, the number of 
tobacco using patients followed-up 3, 14, and 30 days after discharge, and the rate 
of unplanned hospital readmissions within a month of discharge. Results: A total of 
30,846 patients aged 18 and older were screened for tobacco on hospital admission 
and 18% were identified current smokers. Of the 5,546 identified smokers, 2008 

manufacturers resulted in the Master Settlement Agreement in 1998, which, among 
other things, required that the cigarette companies release millions of pages of business 
records. These documents have played a key role in fueling subsequent litigation and 
winning cases. The Engle v. Liggett Group class action verdict on behalf of injured smokers 
in Florida in the late 1990s helped to change the industry’s long held position that smoking 
was unproven as a cause of disease and that nicotine was not addictive. Decertification 
of the Engle class action lawsuit spawned several thousand individual lawsuits against the 
cigarette industry in Florida, which have resulted in dozens of verdicts favoring plaintiffs 
since 2009. Additional litigation against the tobacco industry continues nationwide on 
the “light” cigarettes fraud and on individual personal injury cases that have resulted in 
notable verdicts against the tobacco industry. Conclusion: In the United States, litigation 
against the cigarette industry began in 1954 and has accelerated over the past 60 years 
with a growing number of verdicts favoring plaintiffs since the mid-1990s. Litigation 
has proven to be a powerful tool for tobacco control efforts helping to change public 
sentiment about the industry and its products, increasing the costs of cigarettes, and 
forcing the industry to accept responsibility, in front of a jury, for its deceptive practices.  
Keywords: Litigation, Smoking Cessation, tobacco control policy, tobacco
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Background: Cigarette smoking is the major cause of lung cancer. Many adults smoke 
at the time of a lung cancer diagnosis and continue to smoke during treatment although 
doing so adversely affects treatment response, quality of life, and survival time. While 
authoritative bodies recommend that tobacco use be addressed in lung cancer care, few 
patients receive effective treatment. The coordinated multidisciplinary model of care 
delivery, in which patients, their caregivers, and key specialists concurrently develop 
evidence-based care, offers an ideal setting to integrate high quality cessation treatment. 
To assess the need for and acceptability of cessation services, we surveyed patients 
about their smoking status, interest in quitting, and willingness to participate in a clinic-
based cessation program. Methods: The study was conducted in the Multidisciplinary 
Thoracic Oncology Program at Baptist Cancer Center, Memphis TN. One-hundred eight 
consecutive new patients, seen between 7/31/13 and 9/24/14, completed a social 
history questionnaire. From this history, we extracted data related to sociodemographic 
characteristics (age, gender, race, marital status), smoking status, age of smoking 
initiation, and tobacco dependence (using the Heaviness of Smoking Index, consisting 
of cigarettes smoked per day and time of first cigarette of the day). Current smokers 
reported their level of interest in quitting, and how likely they would be to participate in a 
cessation program (‘I would not participate’; ‘I might participate but am not sure’; ‘I would 
participate’). Chi square tests were used to compare characteristics of those who would 
participate in the stop-smoking program vs. those who would not or were unsure whether 
they would participate. Results: Average age of patients was 65 years (range: 29-91), 
41% were men, 58% were white, 39% black, and 15% had graduated college. Patients’ 
cancer stage broke down to stage I (16%), stage II (9%), stage III (18%), stage IV (28%), 
and undetermined (29%). 84% of patients had ever smoked cigarettes, 35% currently 
smoked, and 11% had quit smoking within the past year. Among current smokers, 71% 
(n=27) were “very interested” in quitting smoking in the next month and of these, 74% 
reported that they would be willing to participate in a smoking cessation program in the 
clinic. Willingness to participate in a cessation program was associated with greater 
interest in quitting (χ2[1]= 13.3, p=.0003), but was not associated with sociodemographic 
characteristics, cancer stage, or smoking-related characteristics (amount smoked, age 
at smoking initiation, or dependence). Conclusion: Nearly half (46%) of patients in a 
community-based multidisciplinary thoracic oncology program were current cigarette 
smokers or had quit within the previous year, indicating a considerable need for cessation 
and relapse-prevention support. Encouragingly, a majority of current smokers were 
highly motivated to make a quit attempt in the next month, and most indicated that they 
would take advantage of a clinic-based cessation program. Willingness to participate in a 
cessation program was similar across a broad range of sociodemographic, cancer stage, 
and nicotine dependence levels. There is considerable need for, and interest in, smoking 
cessation services in the setting of community-based multidisciplinary lung cancer care.  
Keywords: Community-based Smoking Cessation Program, lung cancer patients, 
Smoking Cessation, Multidisciplinary Thoracic Oncology Program
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Background: It is well documented that active smoking affects the overall mortality in 
lung cancer. Smoking cessation has been associated with better prognostic outcomes 
in patients with early stage non-small cell lung carcinoma (NSCLC) and limited stage 
small cell lung carcinoma (SCLC). Smoking cessation impact in advanced stage NSCLC 
is less well characterized. We studied the benefit of smoking cessation, before the 
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decreased from 101 billion to 47 billion. The proportion of smokers among men dropped 
from 65% in 1980 to 28% in 2013, and among women from 32% to 18%, respectively. 
If this trend continues, the cigarette consumption per capita in Poland in 2040 will fall 
to the level of the 1920s. The age-standardized mortality rates per 100,000 from lung 
cancer in men declined from 71.1 in 1990 to 56.2 in 2010. The pattern of changes in lung 
cancer mortality among young Polish men became similar to that observed two decades 
earlier in the Unites States (Figure). However, Poland is still facing several challenges. 
Between 2003 and 2012 tobacco production in Poland increased by 90%, of which 
around two-thirds is exported. There is a persistently high proportion of smoking women, 
with almost a gender parity in the 35-44 age bracket (34% and 32% in women and men, 
respectively). Polish middle-aged women belong to the most common smokers in the 
European Union. The mortality rates from lung cancer among women are still on the rise. 
Since 2010 lung cancer has become the leading cause of death among women in Poland. 
Today, differences in smoking rates and lung cancer mortality are mainly generated by 
education and financial status, and not by gender

.

Conclusion: There is an apparent need for further tobacco control efforts in Poland, 
including enforcement of the effective legislative measures (pictorial health warnings, 
plain cigarette packages, banning the sale of aromatic and ‘slim’ cigarettes) and 
implementation of tailored population-based preventive programs for women and socially 
unprivileged populations.  
Keywords: lung cancer mortality, Poland, Smoking Cessation, Tobacco Control
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ORAL09.01 Discerning Malignant and Benign New Nodules at Incidence 
Rounds of CT Lung Cancer Screening: The Role of Volume and Predicted 
Volume Doubling Time Joan E. Walter1, Marjolein A. Heuvelmans1, Geertruida H. 
De Bock2, Pim A. De Jong3, Rozemarijn Vliegenthart1, Matthijs Oudkerk1 1Department 
of Radiology, University of Groningen, University Medical Center Groningen, Groningen/
Netherlands, 2Department of Epidemiology, University of Groningen, University Medical 
Center Groningen, Groningen/Netherlands, 3Department of Radiology, University of Utrecht, 
University Medical Center Utrecht, Utrecht/Netherlands

Background: Newly detected nodules after baseline screen are common findings in 
low-dose computed tomography (LDCT) lung cancer screening, and may complicate 
management. So far little research focused specifically on nodules newly detected at 
incidence screening rounds. These nodules develop within a known time-frame and 
are expected to be fast-growing and potentially malignant. Even so, the majority are 
benign. The aim of this study was to compare volume and predicted growth rate of 
benign and malignant new solid nodules detected in the incidence screening rounds of 
the Dutch-Belgian Randomized Lung Cancer Screening Trial (NELSON). Methods: The 
NELSON trial was approved by the Dutch Ministry of Health. All participants gave written 
informed consent. In total, 7,557 individuals underwent baseline LDCT screening. 
After the baseline screening, incidence screening rounds took place after 1, 3 and 5.5 
years. This study included participants with solid non-calcified nodules, newly detected 
after baseline and also in retrospect not present on any previous screening. Nodule 

(36%) were approached by a single bedside counselor while hospitalized; 29% were 
unavailable for counseling for various reasons (e.g., discharged, too sick, not in room, 
deceased), 11% refused counseling, and 3% reported to the bedside counselor that 
they were non-tobacco users. A total of 4,197 tobacco using patients were enrolled 
into the automated telephone follow-up to assess smoking status and offer triage to 
the state quitline for those who wanted help. A total of 1,378 (33%) responded to at 
least one of the follow-up calls by one month, with 31% reporting that they were not 
smoking (10% classified as not smoking if non-responders are counted as smoking). 
The one month nonsmoking rate was 44% (19% based on intent to treat) in those seen 
by the bedside counselor compared to 24% (7% based on intent to treat) in those merely 
followed by phone. Unplanned 30-day hospital readmission rates were 9.1% for patients 
seen by the bedside counselor as compared with 15.7% for patients who did not receive 
bedside counseling based on the first 6 months of the program. Conclusion: An opt-
out inpatient tobacco cessation service is feasible, can reduce relapse back to using 
tobacco after hospital discharge, and may reduce unplanned hospital readmissions.  
Keywords: hospital inpatient program, readmission rates, joint commission, Smoking 
Cessation
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ORAL08.06 Introducing Smoking Cessation Across Ontario’s Cancer Treatment 
System: Early Successes and Continuing Challenges William K Evans1, Roseanna 
Presutti2, Mohammad Haque2, Rebecca Truscott2, Marcia Bassier-Paltoo2, Alice Peter2, 
Linda Rabeneck2 1Oncology, McMaster University, Hamilton/ON/Canada, 2Prevention and 
Cancer Control, Cancer Care Ontario, Toronto/ON/Canada

Background: Smoking cessation (SC) has rarely been recommended by oncologists 
in Ontario’s cancer centres. Many believe it is too late to matter or perceive that 
patients will not be receptive to SC. However, a growing body of literature has identified 
substantial health benefits from SC in cancer patients including improved general health, 
improved all-cause and cancer-specific mortality, reduced toxicity, greater response to 
treatment and decreased risk of disease recurrence and second primaries. Based on 
this evidence, Cancer Care Ontario (CCO) undertook an initiative to support SC for new 
ambulatory cancer patients in its Regional Cancer Programs (RCPs) in 2013. Methods: 
A steering committee of experts recommended a framework for SC in 2012 based on 
the Ottawa Model for Smoking Cessation. The CCO executive leadership and Regional 
Vice-Presidents supported the initiative which was then piloted in all 14 health regions 
in Ontario in 2014. Regional SC “champions” participated in monthly web meetings, 
data calls and in-person meetings led by a secretariat at CCO. Presentations on the 
health benefits of SC were made to physicians and other health care providers (HCPs) 
at regional cancer treatment centres and through the Ontario Telehealth Network. 
Presentations emphasized short, repeated oncologist scripts on the benefits of SC 
with referral to other HCPs for in-depth SC advice. New ambulatory cancer patients 
are screened, advised and referred to internal or external SC services dependent 
on regional resources. A minimum data set of standardized performance metrics is 
captured by CCO with patient-level data aggregated at the RCP level, presented as a 
provincial average, and reviewed with the RCPs in quarterly performance management 
sessions. Results: During Q1-Q3 of the 2014/15 fiscal year, 52.9% of all new ambulatory 
cancer cases were screened for smoking status. Of those screened, 21.3% were current 
or recent (within the last 6 months) tobacco users. Approximately three-quarters of 
these individuals were advised of the benefits of SC; a referral for cessation services 
was recommended in nearly 50%; of these patients, 66.7% accepted the referral to SC 
services. Of those accepting a referral, 50.4% chose referrals internal to the cancer 
treatment facility, 32.3% chose external referrals and the remainder (17.2%) used a 
combination of both referral resources. As part of this initiative a standardized cancer 
patient resource on SC in a print-ready format has been recently developed in both 
French and English and will be adapted for Ontario’s Aboriginal population. Conclusion: 
CCO’s centralized yet collaborative approach has led to province-wide implementation 
of a standardized intervention in a relatively short timeframe with limited financial 
resources. Ongoing barriers to implementation and sustainability experienced by RCPs 
include financial constraint, limited SC training resources, reluctant physician buy-in, 
strained staff and system capacity, and suboptimal inter-departmental communication. 
Nonetheless, there has been substantial progress. Framing SC as a quality of care issue 
has been critical to the success to date. Sustainability of the initiative will be dependent 
on continued committed leadership, buy-in from front-line staff, funding for dedicated 
SC counselors and other resources, and evidence of program cost-effectiveness.  
Keywords: Smoking cessation; cancer prevention; regional cancer program; oncology 
patients
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ORAL08.07 Primary Prevention of Lung Cancer in Poland - Successes and 
Challenges Jacek Jassem1, Krzysztof Przewoźniak2, Witold Zatonski2 1Medical 
University of Gdansk, Gdansk/Poland, 2Maria Sklodowska-Curie Cancer Center and Institute 
of Oncology, Warsaw/Poland

Background: In the 1990s Poland was among countries with the highest tobacco 
exposure and catastrophically high lung cancer mortality. Within the past two decades 
this situation has dramatically improved as a result of comprehensive national tobacco-
control programs. We present the current tobacco exposure and Methods: Data on 
trends in cigarette consumption, smoking rates and lung cancer mortality were analyzed 
using the per capita sale of manufactured cigarettes, results of nation-wide questionnaire 
surveys conducted in adult (15+) population, and standardized mortality rates from lung 
cancer, respectively. Results: Between 1995 and 2013 annual cigarette sales in Poland 
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ORAL09.03 The Danish Lung Cancer Screening Trial: Results 5 Years after Last 
CT Screening Jesper H. Pedersen1, Mathilde W. Wille2, Asger Dirksen2 1Cardiothoracic 
Surgery Rt 2152, Rigshospitalet, Copenhagen University, Copenhagen/Denmark  2Pulmonary 
Medicine, Gentofte University Hospital, Hellerup/Denmark

Background: The Danish Lung Cancer Screening Trial (DLCST) is a European 
randomized controlled trial comparing annual CT screening with no screening. Inclusion 
ran from 2004 to 2006, and participants have now been followed for 5 years since 
last CT screening (approximately 10 years since randomization). The American NLST 
showed 20% decrease in lung cancer mortality in the screening group, and DLCST is 
the first European trial to present comparable results regarding effect of screening on 
mortality, causes of death, lung cancer findings and risk stratification after sufficient 
follow up. Methods: 4,104 participants aged 50-70 at time of inclusion and a minimum 
of 20 pack-years of smoking history were randomized to five annual low-dose CT scans 
or clinical follow up without CT scanning; thus, participants were younger and had fewer 
pack-years than participants from NLST. Screening was concluded in 2010. Follow up 
information regarding date and cause of death as well as lung cancer diagnosis, stage 
and histology was obtained from national registries, latest follow up date was April 7, 
2015. . The effects of age, amount of smoking and COPD on lung cancer mortality in the 
two randomized groups were explored to evaluate possible effects of risk stratification 
and selection of high-risk individuals on effect of screening. Results: More cancers (100 
vs. 53, p<0.001) were found in the screening group, in particular adenocarcinomas (58 
vs. 18, p<0.001). Significantly more low-staged cancers (stage I+II: 54 vs. 10, p<0.001) 
and stage IIIa cancers (15 vs. 3, p=0.009) were found in the screening group. However, 
stage IV cancers were more frequent in the control group (23 vs. 32, p=0.278), and this 
was statistically significant for the highest-stage cancers (T4N3M1: 8 vs. 21, p=0.025). 
No differences in lung cancer mortality or all-cause mortality were observed between 
the two groups (Log Rank tests: p=0.898 and p=0.885, respectively). However, sub-
group analyses including participants with higher age, presence of COPD, and more 
than 35 pack-years of smoking history showed significantly increased risk of death from 
lung cancer; the highest-risk group (with COPD and >35 pack-years) showed a 20% 
reduction in lung cancer mortality when screened. Though this result is not statistically 
significant due to small numbers, it does show compliance with the results from 
NLST. Conclusion:Although no statistically significant effects of 5 annual CT screening 
rounds on lung cancer mortality were observed in this small study, results indicate that 
focus on selection of high-risk individuals may be essential for the effect of CT lung 
cancer screening. We suggest that balancing benefits with harms—such as false positive 
findings and overdiagnosis— should bring focus to high-risk profiling of screening 
participants. Thus, the effects of age, amount of smoking, and COPD on the occurrence 
and mortality of lung cancer in the two randomization groups seems to indicate that 
limiting lung cancer screening to a higher-risk group improves the outcome of screening.  
Keywords: Randomised trial, CT screening, Risk stratification, lung cancer mortality
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ORAL09.05 Lung-RADS versus the McWilliams Nodule Malignancy Score for 
Risk Prediction: Evaluation on the Danish Lung Cancer Screening Trial 
Sarah J. Van Riel1, Francesco Ciompi1, Mathilde W. Wille2, Matiullah Naqibullah2, 
Cornelia Schaefer-Prokop3, Bram Van Ginneken1 1Radiology, Radboud UMC, 
Nijmegen/Netherlands, 2Pulmonary Medicine, Gentofte University Hospital, Hellerup/
Denmark, 3Meander Medical Center, Amersfoort/Netherlands

Background: Lung-RADS published in 2014 by the American College of Radiology is 
based on literature review and expert opinion and uses nodule type, size, and growth to 
recommend nodule management adjusted to malignancy risk. The McWilliams model (N 
Engl J Med 2013;369:910-9) is a multivariate logistic regression model derived from the 
Pan-Canadian Early Detection of Lung Cancer Study and provides a nodule malignancy 
probability based on nodule size, type, morphology and subject characteristics. We 
compare the performance of both approaches on an independent data set. Methods: 
We selected 60 cancers from the Danish Lung Cancer Screening Trial as presented in the 
first scan they were visible, and randomly added 120 benign nodules from baseline scans, 
all from different participants. Data had been acquired using a low-dose (16x0.75mm, 
120kVp, 40mAs) protocol, and 1mm section thickness reconstruction. For each nodule, 
the malignancy probability was calculated using McWilliams model 2b. Parameters were 
available from the screening database or scored by an expert radiologist. Completely 
calcified nodules and perifissural nodules were assigned a malignancy probability of 0, 
in accordance with model guidelines. All nodules were categorized into their Lung-RADS 
category based on nodule type and diameter. Perifissural nodules were treated as solid 
nodules, in accordance with Lung-RADS guidelines. For each Lung-RADS category cut-off 
sensitivity and specificity were calculated. Corresponding sensitivities and specificities 
using the McWilliams model were determined. Results: Defining Lung-RADS category 
2/3/4A/4B and higher as a positive screening result, specificities to exclude lung 
malignancy were 21%/65%/86%/99% and vice versa sensitivities to predict malignancy 
were 100%/85%/58%/32%. At the same sensitivity levels as Lung-RADS, McWilliams 
model yielded overall higher specificities with 2%/86%/98%/100%, respectively (red 
arrows in Figure 1). Similarly, at the same specificities McWilliams’s model achieved 
higher sensitivities with 100%/95%/85%/48%, respectively (green arrows in Figure 1). 

volume was obtained semi-automatically by Lungcare software (Siemens, Erlangen, 
Germany). The growth rate at first detection was estimated by calculating the slowest 
predicted volume-doubling time (pVDT), according to the formula pVDT=[ln(2)*Δt]/
[ln(V2/V1)], using the study’s detection limit of 15mm3 (V1), the volume of the new 
nodule at first detection (V2), and the time interval between current and last screen 
(Δt [days]). The pVDT was calculated for nodules with a predicted volume increase of 
at least 25% (≥  18.75mm3). Lung cancer diagnosis was based on histology. Benignity 
was based on histology or a stable size for at least two years. Mann-Whitney U testing 
was used to evaluate differences in volume and pVDT between malignant and benign 
nodules. Results: During the incidence screening rounds, 1,484 new solid nodules in 
949 participants were detected of which 77 (5.2%) turned out to be malignant. At first 
detection, both the median volume of malignant (373mm3, IQR 120-974mm3) and benign 
(44mm3, interquartile-range [IQR] 22-122mm3) new nodules, as well as the median pVDT 
of malignant (144 days, IQR 116-213 days) and benign (288 days, IQR 153-566 days) 
new nodules differed significantly (P<0.001 for both). The calculated median pVDT of 
adenocarcinomas (183 days, IQR 138-299 days) and squamous-cell carcinomas (150 
days, IQR 117-223 days) was similar to previously published volume doubling-times of 
fast-growing baseline cancers in the NELSON trial of the same histological type (196 
days, IQR 135-250 days and 142 days, IQR 91-178 days, respectively). Conclusion: At 
incidence LDCT lung cancer screening, volume and pVDT can be used to differentiate 
between malignant and benign nature of newly detected solid nodules. The pVDT is a 
new measure that can assist in adjusting for time differences in screening intervals.  
Keywords: lung cancer screening, new solitary pulmonary nodule, incidence screening, 
predicted volume doubling time
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ORAL09.02 Results of the Fourth Screening Round of the NELSON Lung 
Cancer Screening Study Uraujh Yousaf-Khan1, Carlijn Van Der Aalst1, Pim De 
Jong2, Rozemarijn Vliegenthart3, Ernst Scholten4, Kevin Ten Haaf1, Matthijs Oudkerk3, 
Harry De Koning1 1Public Health, Erasmus University Medical Center, Rotterdam/
Netherlands, 2Radiology, University of Utrecht, University Medical Center Utrecht, 
Utrecht/Netherlands, 3Radiology, University Medical Center Groningen, Groningen/
Netherlands, 4Kennemer Gasthuis, Haarlem/Netherlands

Background: Although screening can reduce lung cancer (LC) mortality, the optimal 
screening strategy (e.g. numbers of screening rounds, screening interval) is unclear. The 
use of different screening intervals in the NELSON study is unique and makes it possible 
to investigate how the screening test performances (e.g. lung cancer detection rate, 
false positive rate) and characteristics of screen-detected lung cancers might change. 
This study describes the results of a fourth screening round that took place 2.5 years 
after the third round. Methods: The Dutch-Belgian randomized-controlled Lung Cancer 
Screening Trial (NELSON) aims to investigate whether low-dose CT screening would 
reduce LC mortality by at least 25% relative to no screening after ten years of follow-up. 
Therefore, screen group participants were screened four times: at baseline and year 1, 
3, and 5.5. Screening test results were classified as negative, indeterminate, or positive 
based on nodule presence, volume (in case of new nodules) and volume doubling time 
(in case of previous existing nodules). Participants with an indeterminate test result 
underwent follow-up screening to classify their final screening test result as positive 
or negative. Participants with a positive scan result were referred to a pulmonologist 
for a diagnostic work-up. For this study, we included only participants who had 
attended all four screening rounds (n=5279). Epidemiological, radiological and clinical 
characteristics of lung cancers detected in the fourth round were compared with those 
of the lung cancers detected in the first three rounds. In addition, the risk for lung cancer 
detection in the fourth round (5.5 year risk) was quantified for subgroups. Results: In 
round four, 46 lung cancers were detected; 58.7% were diagnosed at stage I, 15.2% at 
stage II and 23.8% at stage III/IV. Adenocarcinomas were correlated with better cancer 
stage distribution, while small-cell carcinomas (SCLC) were associated with higher stage 
distribution (p=0.064). False positive rate after positive screening was 59.04% (62/105) 
and the overall false positive rate of the fourth round was 1.15% (62/5383). Relative 
to the results of the first three rounds, the LC detection rate was lower (0.80 vs 0.80-
1.1) and LC was detected at a more advanced stage (23.8% vs 8.1%). In the fourth 
round more squamous-cell carcinomas (21.7% vs. 16.3%), SCLC (6.5% vs 3.8%) and 
bronchioloalveolar carcinomas (8.7% vs 5.3%) were detected. No large-cell carcinomas, 
large-cell neuroendocrine carcinomas or carcinoids were found in the fourth round. 
Screening results of the first three rounds led to formation of subgroups with significantly 
different probability of screening result in the fourth round: participants with previous 
exclusively negative results had a probability of 97.2% of negative screen compared 
to participants with ≥ 1 indeterminate or positive screen (94.6% and 87.1%) in the first 
three rounds. The risk of detecting LC in the fourth round also differed between these 
subgroups: exclusively negative results (<1.0%) and any time ≥ 1 indeterminate or 
positive result (1.5-1.7%). Conclusion: The LC detection rate after the third screening 
round was slightly lower and the stage distribution of screen-detected lung cancers in 
the fourth round was slightly less favorable. However, the differences seem limited.  
Keywords: Mass screening, lung cancer, Early Detection
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$1,107 and $709 million, respectively. Conclusion: CRMM-LC, available at cancerview.
ca/cancerriskmanagement, can be used by provincial analysts to estimate the impact 
of various scenarios on the impact of policy decisions concerning the scope of the 
LDCT screening program. In the current fiscally constrained healthcare environment, 
models that can assimilate diverse sources of information and extrapolate beyond 
clinical trial results can help inform decisions that healthcare administrators confront.  
Keywords: LDCT screening, microsimulation, policy
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ORAL09.07 Economic Evidence for the Use of Risk-Selection and Risk-
Stratification for Lung Cancer Screening Programs Sonya Cressman1, Stephen 
Lam2, Martin Tammemägi3, Stuart Peacock4 1The Canadian Centre for Applied Research 
in Cancer Control, Vancouver/Canada, 2BC Cancer Agency, Vancouver/Canada, 3Brock 
University, St. Catherines/ON/Canada, 4The Canadian Centre for Applied Research in Cancer 
Control, Vancouver/BC/Canada

Background: Screening for lung cancer according to age and smoking history alone 
could cost billions of dollars of public health expenditure due to the high incidence of 
potential participants. Risk-adapted lung cancer screening strategies such as participant 
selection (based on published risk prediction models such as the PLCOm2012 model) and 
malignancy risk based screening protocols may reduce program costs while improving 
outcomes among current and former smokers at risk of developing the disease. The 
Pan-Canadian Early Detection of Lung Cancer Study (PanCan) was designed with the 
objective of providing economic evidence for an affordable lung cancer-screening 
program in Canada. Methods: Data for 2537 screening participants in the PanCan study 
(median follow-up time of 4 years) and 25,914 eligible participants from the NLST-CXR 
arm were included in the analysis. There was adequate power and follow-up to inform the 
transition probabilities in model and provide the distribution to test all model parameters 
simultaneously in a probabilistic sensitivity analysis. The cost and health utility inputs are 
from patient-level trial data with defined ranges of certainty. Results: Our results show 
that risk selection using the PanCan risk prediction model could reduce the need to screen 
21,022 (81%) of the NLST population if risk prediction were applied. If risk prediction were 
applied to Canadians who met the NLST criteria, 2 year program costs could be reduced 
by 400 million dollars and nearly half a million people could be spared the potential 
harms from screening that is not likely to result in a Cancer diagnosis. With the economic 
evidence from the PanCan and NLST trials, we report our initial cost-effectiveness results 
and will show, for the first time, a definitive description of the uncertainty surrounding our 
cost-effectiveness ratios. Conclusion: Using a model loaded with patient-level screening 
data has enabled us to predict the likelihood that risk-adapted screening will fall below 
most commonly referenced thresholds of acceptability for cancer interventions. The 
initial results and characterization of the parameters affecting cost-effectiveness will be 
presented. *on behalf of the PanCan study team The panCan study is sponsored by the 
Terry Fox Research Institute and the Canadian Partnership against Cancer, ARCC is funded 
by the CCSRI The authors thank the National Cancer Institute for access to NCI’s data 
collected by the National Lung Screening Trial. The statements contained herein are solely 
those of the authors and do not represent or imply concurrence or endorsement by NCI. 
Keywords: Screening, Cost-effectiveness, Risk prediction, Health Economics
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ORAL10.01 A DLL3-Targeted ADC, Rovalpituzumab Tesirine, Demonstrates 
Substantial Activity in a Phase I Study in Relapsed and Refractory SCLC  
Charles M. Rudin1, M Catherine Pietanza2, David R. Spigel3, TM Bauer4, Bonnie 
Glisson5, Francisco Robert6, Neal Ready7, Daniel Morgensztern8, Mark D. 
Kochendoerfer9, Manish Patel10, Ravi Salgia11, Donald K. Strickland3, Ramaswamy 
Govindan8, Howard Burris3, Scott J. Dylla 1Memorial Sloan Kettering Cancer Center, New 
York, NY/United States of America, 2Memorial Sloan Kettering Cancer Center, New York/
United States of America, 3Sarah Cannon Research Institute/Tennessee Oncology, PLLC, 
Nashville, TN/United States of America, 4Tennessee Oncology, PLLC, Nashville, TN/United 
States of America, 5MD Anderson Cancer Center, Houston, TX/United States of America, 6U. 
Alabama-Birmingham, Birmingham, AL/United States of America, 7Duke University Medical 
Center, Durham, NC/United States of America, 8Washington Univresity School of Medicine in 
St. Louis, St. Louis, MO/United States of America, 9Blue Ridge Cancer Care, Roanoke, VA/
United States of America, 10Sarah Cannon Research Institute/Florida Cancer Specialists, 
Sarasota, FL/United States of America, 11University of Chicago, Chicago, IL/United States of 
America, 12Stemcentrx, Inc., South San Francisco, CA/United States of America

Background: Rovalpituzumab tesirine (i.e. SC16LD6.5) is a Delta-like protein 3 (DLL3) 
targeted antibody-drug conjugate (ADC) comprised of a humanized monoclonal antibody, 
dipeptide linker, and pyrrolobenzodiazepine (PBD) dimer toxin with a drug-to-antibody 
ratio of 2. DLL3 is highly expressed in human neuroendocrine tumors and their tumor-
initiating cells, including approximately two-thirds of small cell lung cancer (SCLC). DLL3 
is not expressed at detectable levels in normal tissues. Rovalpituzumab tesirine induced 
tumor regression and prolonged time to progression significantly outperforming cisplatin/
etoposide in DLL3-expressing SCLC patient-derived xenograft tumor models. Based 
on this promising activity, a first-in-human phase I trial in patients (pts) with recurrent 
SCLC was initiated and preliminary results are reported below. Methods: SCLC pts with 

Conclusion: For every cut-off level of Lung-RADS, the McWilliams model yields superior 
specificity to reduce unnecessary work-up for benign nodules, and higher sensitivity to predict 
malignancy. The McWilliams model seems to be a better tool than Lung-RADS to provide a 
malignancy risk, thus reducing unnecessary work-up and helping radiologists determine 
which subgroup of nodules detected in a screening setting need more invasive work-up.  
Keywords: pulmonary nodule, lung cancer screening, Malignancy probability
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ORAL09.06 The Cancer Risk Management Model: A Tool to Inform Canadian 
Policymakers Implementing Low-Dose CT Screening for Lung Cancer  
William K Evans1, John Gofffin2, William Flanagan3, Anthony Miller4, Natalie Fitzgerald5, 
Saima Memon5, Sharon Fung5, Michael Wolfson6 1Oncology, McMaster University, 
Hamilton, Ontario/ON/Canada, 2Juravinski Cancer Centre, Hamilton/ON/Canada, 3Health 
Analysis Division, Statistics Canada, Ottawa/ON/Canada, 4Dalla Lana School of Public 
Health, University of Toronto, Toronto/Canada, 5Canadian Partnership Against Cancer, 
Toronto/ON/Canada, 6University of Ottawa, Ottawa/Canada

Background: Although the National Lung Screening Trial (NLST) demonstrated that 3 
annual low-dose CT (LDCT) screens reduced lung cancer specific and overall mortality at 
6 years in a defined population of smokers, the decision to implement population-based 
screening is difficult in the absence of information on factors not evaluated in the NLST 
including frequency and duration of screening, characteristics of the “at risk” population, 
program cost and cost-effectiveness. The Canadian Partnership Against Cancer has 
developed a Cancer Risk Management Model for lung cancer (CRMM-LC) with a screening 
module informed by data from NLST that can evaluate these factors.Methods: CRMM-LC 
uses longitudinal microsimulation techniques that incorporate Canadian demographic 
characteristics, risk factors, cancer management approaches and outcomes, resource 
utilization and other economic factors to assess impacts on population health and costs 
to the Canadian healthcare system. Data sources include large national population 
surveys, cancer registries and census data. The diagnostic and therapeutic approaches 
and outcomes in CRMM-LC are based on input from Canadian lung cancer experts and 
survival information from medical literature. The simulated mortality reduction from LDCT 
screening using CRMM-LC is comparable to NLST. The model can projected incident 
cases, life years and quality adjusted life years over different time periods for populations 
defined by different age ranges and smoking histories and by screening duration and 
frequency (annual vs biennial). It can also inform individual provinces of the incremental 
resources (CT scans, invasive procedures) required for program implementation and 
project budget impact. Results: Based on NLST at risk criteria (55-74 yr old smokers 
of 30+ pack-years, the base case scenario), 1.4 million or 4% of Canadians would be 
candidates for LDCT screening in 2014. Annual screening over a 10 year period with a 
participation rate of 60% and 70% adherence would identify an additional 12,500 (4.7%) 
incident cases and result in 11,320 life-years saved (undiscounted). Biennial screening 
would identify 4,620 (1.6%) fewer cases and save 1,454 (12.8%) fewer life-years, but may 
be more cost-effective than annual screening. Scenarios modeling participation rates 
of 20, 40 and 80% (linear uptake over 10 years) yield incident cases that vary from 
8,380 fewer for the lowest rate to 3,950 more for the highest with life years saved over 
10 years ranging from 7,540 fewer to 3,310 more, respectively. The model projects 
3,560 more cases would be detected if LDCT was introduced for younger (50 to 69 
yr old), 30 pack-year smokers compared to the base case scenario and 1,760 more 
cases if the threshold number of pack years was decreased to 20 pack-years. The 10 
year cumulative incremental cost in Canada of annual and biennial screening would be 
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and recurrence pattern was performed in patients with and without RITD, which was one 
of the stratification factors in the randomized study. Methods: Patients with confirmed 
ES-SCLC who responded to 4-6 cycles of platinum-etoposide were randomized to TRT 
(30 Gy/10fx) or control. All received prophylactic cranial irradiation (PCI). The primary 
study endpoint was OS. Secondary endpoints were PFS, intrathoracic control. relapse 
pattern and toxicity. Results: Out of 495 patients in the intent-to-treat analysis, 434 had 
RITD (215 allocated to TRT and 219 to the control arm) and 61 had not (32 allocated 
to TRT and 29 to the control arm). No significant differences in patient characteristics 
were observed between the groups. In patients with RITD, OS was significantly longer in 
the TRT-arm (HR 0.81,95% CI 0.66-1.00;p=0.044). Survival rates in the TRT and control 
arm were 33% (95%CI 27-40) vs 26% (95%CI 21-33) at 1 year, and 12% (95%CI 8-19) 
vs. 3% (95%CI 1-8) at 2 years, respectively. PFS was also significantly longer in the TRT-
arm (HR=0.70, 95%CI 0.57-0.85; p<0.001). Intrathoracic progression was reported in 
43.7% of the TRT arm vs. 81.3% in the control arm (p<0.001). There was no significant 
difference in the risk of brain metastases (10.2% vs. 5.5%). Exclusive progression outside 
thorax and brain occurred in 37.2% in the TRT arm, compared to 5.9% in the control arm 
(P<0.001). In patients without RITD, there was no significant difference in OS (HR 1.02, 
95%CI 0.59-1.77, p=0.937) and PFS (HR=1,00, 95%CI 0.59-1.70, NS) between the TRT 
and control arms. Conclusion: This additional analysis of the CREST data shows that ES-
SCLC patients with RITD after chemotherapy have a statistically significant improvement 
in OS, PFS and risk of intrathoracic progression if they undergo TRT. No such benefit 
for TRT is seen in patients without RITD. These findings support the routine use of TRT 
in patients who respond to chemotherapy but still have residual intrathoracic disease.  
Keywords: thoracic radiotherapy, ES-SCLC, SCLC
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ORAL10.04 Pembrolizumab for ED SCLC: Efficacy and Relationship with PD-L1 
Expression Patrick A. Ott1, Elenea Elez2, Sandrine Hiret3, Dong-Wan Kim4, Rebecca A. 
Moss5, Tammy Winser6, Shuai Sammy Yuan6, Marisa Dolled-Filhart6, Jonathan Cheng6, 
Bilal Piperdi6, JaniceM. Mehnert5 2Medical Oncology, Vall D‘Hebron Institute of Oncology, 
Barcelona/Spain, 3Medical Oncology, Ico René Gauducheau, Nantes/France, 4Department 
of Internal Medicine, Seoul National University Hospital, Seoul/Korea, Democratic People’s 
Republic of, 5Medical Oncology, Rutgers Cancer Institute of New Jersey, New Brunswick/NJ/
United States of America, 6Merck & Co., Inc., Kenilworth/NJ/United States of America

Background: Patients with extensive-stage disease (ED) small cell lung cancer 
(SCLC) have limited treatment options and poor survival following failure of platinum-
based chemotherapy. Pembrolizumab, a humanized IgG4 monoclonal antibody against 
PD-1 designed to block the interaction between PD-1 and its ligands PD-L1 and PD-
L2, has demonstrated robust antitumor activity and a manageable toxicity profile in 
several advanced cancers, including NSCLC. We assessed the safety and efficacy of 
pembrolizumab in patients with PD-L1–positive SCLC in the ongoing, multicohort, phase 
1b KEYNOTE-028 study (ClinicalTrials.gov, NCT02054806). Methods: Key eligibility 
criteria for the SCLC cohort include failure of or inability to receive standard therapy, ≥ 1 
measurable lesion per RECIST v1.1, ECOG performance status 0 or 1, PD-L1 expression 
in ≥ 1% of cells in tumor nests or PD-L1–positive bands in stroma as assessed by IHC 
using the 22C3 antibody at a central laboratory, no autoimmune disease, no interstitial 
lung disease, and no prior anti–PD-1 or anti–PD-L1 therapy. Pembrolizumab is given at 
10 mg/kg every 2 weeks for 24 months or disease progression, intolerable toxicity, or 
investigator decision. Patients with progressive disease who are clinically stable may 
continue treatment until confirmation of progression 4 weeks later. Response will be 
assessed per RECIST v1.1 by investigator review every 8 weeks for the first 6 months, 
then every 12 weeks thereafter. Adverse events (AEs), including potentially immune-
related adverse events, will be collected throughout the study and for 30 days (90 
days for serious AEs) thereafter. Primary end points are safety and tolerability and the 
overall response rate. The relationship between pembrolizumab antitumor activity and 
potential biomarkers, including the level of PD-L1 expression, is an exploratory end point. 
Results: Of the 147 patients with SCLC who had evaluable tumor samples and were 
screened for PD-L1 expression, 42 (29%) had PD-L1–positive tumors. Overall, 24 patients 
with SCLC were enrolled and received ≥ 1 pembrolizumab dose. Among the 20 patients 
treated as of March 13, 2015, median age was 59.5 years, 55% were men, and 75% had 
an ECOG performance status of 1. All patients had received prior chemotherapy with a 
platinum + etoposide. Conclusion: Analyses of safety and tolerability and response are 
ongoing, as are analyses on the relationship between the level of PD-L1 expression and 
pembrolizumab response. These data will be available for presentation.
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ORAL10.06 Long-Term Survival after Surgery for Pathologic N1 and N2 Small 
Cell Lung Cancer: A Comparison with Nonoperative Management Chi-Fu J. 
Yang, Derek Y. Chan, PaulJ. Speicher, Brian C. Gulack, MarkW. Onaitis, Matthew G. 
Hartwig, Betty C. Tong, Mark F. Berry, Thomas A. D’Amico, David Harpole Surgery, Duke 
University, Durham/NC/United States of America

Background: With the advent of modern chemotherapy, patients previously thought to 
have unresectable small cell lung cancer (SCLC) may have tumors amenable to surgery. 
This study was undertaken to test the hypothesis of whether surgery, in the setting 
of modern adjuvant therapies, offers a survival advantage among patients with node-
positive SCLC. Methods: Overall survival (OS) of patients with pT1-2 pN1-2 M0 SCLC 
who underwent non-operative management (chemotherapy ± radiation) vs surgery (with 
adjuvant chemotherapy ± radiation) in the National Cancer Data Base (NCDB) from 2003-
2011 was assessed using propensity-score-matched analysis. Groups were matched for 
common prognostic co-variates (year of diagnosis, age, sex, race, insurance status, 

progressive disease after 1 or 2 previous lines of therapy received escalating doses of 
rovalpituzumab tesirine as a single agent once every 3 weeks (Q3W) in 1-3 pt cohorts 
until dose limiting toxicities (DLTs) were observed. The doses were 0.05, 0.1, 0.2, 0.4 
and 0.8 mg/kg Q3W. Midway through accrual, pharmacokinetic data revealed a longer 
than expected ADC half-life of ~11 days, prompting evaluation of a Q6W schedule. A DLL3 
antibody was developed and utilized to assess antigen expression in archived tumor 
specimens. Biomarker positive (BM+) tumors were defined by IHC membrane-associated 
H-Scores ≥  120. Results: 52 pts were treated: 34 Q3W and 18 Q6W; 24F/28M; median 
age, 61 years (44-82). Acute and chronic DLTs of thrombocytopenia and capillary leak 
syndrome (CLS) were observed at 0.8 and 0.4 mg/kg Q3W, respectively. Maximum 
tolerated doses (MTD) of 0.2 mg/kg Q3Wx3 cycles and 0.3 mg/kg Q6Wx2 cycles 
were further evaluated in expansion cohorts. The most common treatment emergent 
adverse events of any grade among all pts were fatigue (40%), rash (39%), nausea 
(29%), dyspnea (23%), decreased appetite (21%) and vomiting (21%). Grade 3+ CLS and 
thrombocytopenia were seen in 7 (14%) and 3 (6%) pts, respectively, with no reported 
Grade 5 toxicity. Of 38 archived tumor specimens received from enrolled pts, 23 (61%) 
were DLL3 BM+. Among the 16 confirmed DLL3 BM+ pts treated at the MTDs, 7 pts (44%) 
had partial response (PR) and 8 pts (50%) achieved stable disease (SD) for a combined 
clinical benefit rate (CBR) of 94%. In all evaluable pts treated at the MTD without regard 
for DLL3 biomarker status (n=32), the ORR was 22% (n=7 PR) and SD 53% (n=17), for 
a CBR of 75%. Notably, all pts with PRs that were treated at the MTD, and those having 
the most durable clinical benefit (up to 569 days OS), were BM+. Similar response rates 
were observed among pts sensitive and refractory to first-line therapy, and in the third-
line setting where no standard-of-care currently exists. Conclusion: Rovalpituzumab 
tesirine, a first-in-class DLL3-targeted ADC, has manageable toxicity and demonstrated 
significant anti-tumor activity (44% ORR and 95% CBR) as a single agent in second- 
and third-line pts with recurrent DLL3 BM+ SCLC. A pivotal study is being planned. 
Keywords: ADC, tumor-initiating cell, SCLC
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ORAL10.02 A Prospective Randomized Phase III Study of Continuum 
Chemotherapy versus Chemo-Radiotherapy in ES-SCLC in Asian Indian  
Satya Narayan1, Mukesh Singhal2, Surender Beniwal2, Akhil Kapoor2, Neeti Sharma2, 
Rajendra Saught3, Ajay Sharma2 1Radiation Oncology, Acharya Tulsi Regional Cancer 
Treatment and Research Institute, Bikaner/India, 2Acharya Tulsi Regional Cancer Hospital, 
Bikaner/India, 3Sardar Patel Medical College, Bikaner/India

Background: Selected patients with good responses to platinum based chemotherapy and 
good performance status were candidates for continuum platinum based chemotherapy 
versus chemo-radiotherapy in Extensive-stage small cell lung cancer (ES-SCLC). To 
evaluate the efficacy and toxicity of continuum platinum based chemotherapy versus 
chemo-radiotherapy in ES-SCLC in Asian Indian patient population. Methods: Between 
July 2008 and December 2009, 358 patients with ES-SCLC treated with induction 
Cisplatin (60-80mg/m2 d1) + Etoposide (80-120 mg/m2 d1-3) × 3 cycles for every 3 
weeks. Patients with CR at both local as well as distant sites or PR at the local site, 
but CR at distant sites were randomized 1:1 to two treatment groups (n=287). A total 
of 287 patients with response were randomized to accelerated hyperfraction thoracic 
RT (45Gy/1.5 Gy twice daily) plus PE × 4 (144) versus PE × 4 alone without radiation 
(n=143). The PE doses were similar as in induction. All patients received prophylactic 
cranial irradiation (25Gy/10 fraction/5/week). The primary endpoint was the comparison 
of progression free survival (PFS) between the two arms and the secondary endpoints 
included overall survival (OS). All statistical analyses were performed by using SPSS 
version 20.0. Results: Baseline characteristics were well balanced. Mean age was 58 
years (range 32-69), 78% had ECOG 0-1; 22% ECOG 2. In the CRT arm 66.67% and in 
CT only arm 57.34% patients were smoker. Median PFS 15 months (CRT arm) versus 10 
months (CT only) (HR, 0.78; 95% CI, 0.56-1.18; p=0.06) and 5-year OS 10.3% (CRT arm) 
versus 6.2% (CT only) (HR, 0.83; 95% CI, 0.49 to 1.29; p=0.47) respectively. The survival 
difference at 1 year was not statistically significant (39% vs 31%; HR=0.89, CI 0.69-1.13; 
p=0.091). The survival difference at 3 years was just significant (18% vs 11%; HR=0.83, 
CI 0.72-1.08; p=0.047). Local control trended better in CRT arm, but no difference in 
distant metastasis control in both arms. Conclusion: CRT arm showed better PFS and 
OS than CT only arm within Asian Indian patient population. Thus, the CRT may be used as 
a continuum treatment in Asian Indian patients of ES-SCLC after induction chemotherapy.  
Keywords: small cell lung cancer, PROGRESSION FREE SURVIVAL, overall survival, asian 
population
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ORAL10.03 Which Patients with ES-SCLC Should Receive Thoracic 
Radiotherapy (TRT) Routinely? Berend Slotman1, Corinne Faivre-Finn2, Harm 
Van Tinteren3, John Praag4, Joost Knegjens3, Sherif El Sharouni5, Matthew Hatton6, 
Astrid Keijser7, Suresh Senan1 1Radiation Oncology, VU University Medical Center, 
Amsterdam/Netherlands, 2Univ. of Manchester, Manchester/United Kingdom, 3Netherlands 
Cancer Institute, Amsterdam/Netherlands, 4Erasmus MC, Rotterdam/Netherlands, 5Univ. 
Medical Center Utrecht, Utrecht/Netherlands, 6Weston Park Hospital, Sheffield/United 
Kingdom, 7IKNL, Amsterdam/Netherlands

Background: Although TRT in patients with ES-SCLC did not lead to a statistically 
significant difference in overall survival (p=0.066), it did improve 2-year survival rates 
(p=0.004) in the CREST trial (Slotman et al., Lancet 385:36-42:2015). The failure to meet 
the primary study endpoint has evoked some controversy in the lung cancer community 
as to which patients should be offered TRT routinely. To define which patients benefit 
most from radiotherapy, analysis for overall survival (OS), progression free survival (PFS) 
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Keiyukai Hospital, Sapporo/Japan, 7First Department of Medicine, Hokkaido University 
School of Medicine, Sapporo/Japan, 8Department of Respiratory Disease, Sapporo City 
General Hospital, Sapporo/Japan, 9Department of Respiratory Medicine, Teine Keijinkai 
Hospital, Sapporo/Japan, 10Department of Respiratory Medicine, National Hospital 
Organization Asahikawa Medical Center, Asahikawa/Japan, 11Department of Respiratory 
Medicine, Hokkaido Cancer Center, Sapporo/Japan, 12Center for Respiratory Disease, 
Jcho Hokkaido Hospital, Sapporo/Japan, 13Department of Medical Oncology, Kkr Sapporo 
Medical Center, Sapporo/Japan, 14Department of Respiratory Medicine, Miyagi Cancer 
Center, Natori/Japan, 15Center of Respiratory Disorders, Ohta Nishinouchi Hospital, 
Koriyama/Japan, 16Department of Respiratory Medicine, Sapporo-Kosei Hospital, Sapporo/
Japan, 17Respiratory Center, Asahikawa Medical University, Asahikawa/Japan, 18Department 
of Internal Medicine, Sunagawa City Medical Center, Sunagawa/Japan, 19Department of 
Medical Oncology, Hokkaido University Graduate School of Medicine, Sapporo/Japan

Background: NCCN, ACCP and Japanese guidelines suggest surgery for patients with 
c-stage I small-cell lung cancer (SCLC), while ESMO guidelines recommend surgery
for patients with c-stage II (T1,2 N0,1). In addition, the clinical impact of surgery with
other variables on patients with early-stage SCLC has yet to be determined. Therefore,
clarifi cation of the clinical profi le of surgically resected SCLC is required. Suppression
of MED12, a subunit of the transcriptional MEDIATOR complex in conjunction with cell
surface expression of TGF-βRII was reported to be correlated with the resistance
mechanism of EGFR-TKIs, crizotinib, and chemotherapy. Few investigators examined
the expression profi le of MED12 as well as receptor tyrosine kinases in SCLC. A next-
generation sequencing (NGS) system is a novel technology for sequencing genomes at
high-throughput and with great accuracy using deep sequencing. It has been instrumental 
for translational study integrating the detection of genetic alteration analysis into the
better understanding of tumor biology, as well as treatment of various types of cancers. 
Recently, SOX-2 amplifi cation, histone modifi cation, and genetic alterations in the PI3K/
AKT/mTOR pathway were reported to be potential targets of SCLC using NGS through
whole exon analysis. However, further investigation is needed for the personalized
treatment of SCLC. We updated the molecular data using NGS, which had been presented 
at ESMO 2014 (abstract ID: 5724). Methods: We reviewed the clinical courses of 156
patients with SCLC who had undergone surgery at 17 institutes from January 2003 through
January 2013. One hundred twenty-fi ve formalin-fi xed paraffi n-embedded tissue samples 
were subjected to immunohistochemistry using seven antibodies (MED12 and TGF-βRII,
ALK, c-Met, EGFR, c-kit, and VEGFRII) and to NGS systems using MiSeq and TruSight
Tumor Sequencing Panel (Illumina) loading 26 cancer-specifi c genes. (UMIN registration
No. 000010116 /10117). Results: Median relapse-free survival and overall survival (OS)
were 15.6 (95%CI=6.8-24.5) and 33.3 (20.9-45.8) months, respectively. Multivariate
analysis revealed that OS was longer in patients without a history or presence of other
types of cancer (HR: 0.545, 95%CI=0.335-0.887, p=0.014), with preoperative diagnosis 
(HR: 0.510, 95%CI=0.299-0.871, p=0.014), with c-stage II and under (HR: 0.288,
95%CI=0.154-0.541, p<0.001) and with prophylactic cranial irradiation (HR: 0.300,
95%CI=0.092-0.976, p=0.045). Of the 125 patients whose samples were available,
MED12 and TGF-βRII were highly expressed in nucleus and cytoplasm, respectively in 92%
and 55% of the samples. None of the tumors expressed ALK. There was no relationship
between the expression of c-Met, EGFR, and VEGFRII and either of RFS or OS. Multivariate 
analysis demonstrated that high expression of c-kit in tumor is an independent factor
for longer OS (HR=0.543, 95%CI: 0.310-0.953, p=0.033). Seventy-nine samples have
been subjected to NGS. Three actionable gene mutations, EGFR (E746_A750del), KRAS
(G12D), and AKT1 (E17K) were found. Conclusion: These results supported the ESMO
guidelines for the management of early-stage SCLC, and indicated that presence
or history of other types of cancer might be a major decisive factor for surgery. The
results of immunohistochemistry using antibodies of selective molecules and NGS assist 
us in gaining a better understanding of the biology and treatment strategy of SCLC.
Keywords: Surgery, Immunohistochemistry, next generation sequencing, small cell lung
cancer
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facility type, distance from facility, Charlson/Deyo co-morbidity score, pathologic T 
and N status, and tumor location). NCDB data is prospectively collected by certifi ed 
tumor registrars and include over 70% of cancer cases diagnosed annually in the U.S. 
Results: Of 1,071 patients who met inclusion criteria, 359 (33.5%) patients underwent 
surgery with adjuvant chemotherapy ± radiation and 712 (66.5%) underwent non-
operative management. After propensity-score matching, 11 covariates were balanced 
between the surgery (n=231) and non-operative (n=231) groups. Surgery was associated 
with a signifi cantly higher OS than non-operative management (5-year OS 28.1% vs 18.3, 
log-rank p<0.01) (Figure 1). To minimize treatment selection bias due to comorbidities, 
we limited the propensity-matched analysis to patients with no comorbidities; surgery 
remained signifi cantly associated with a higher OS than non-operative management (5-
year OS 32.1% vs 21.8%, log-rank p<0.01) (Figure 2).

ORAL11.01 Bevacizumab 15mg/kg Plus Cisplatin-Pemetrexed (CP) vs CP in 
Malignant Pleural Mesothelioma (MPM): IFCT-GFPC-0701 MAPS Randomized 
Phase 3 Trial Arnaud Scherpereel1, Julien Mazières2, Jacques Margery3, Laurent 
Greillier4, Clarisse Audigier-Valette5, Denis Moro-Sibilot6, Olivier Molinier7, Romain Corre8, 
Isabelle Monnet9, Valérie Gounant10, Frédéric Rivière11, Henri Janicot12, Radj Gervais13, 
Chrystele Locher14, Bernard Milleron15, Quân Tran15, Marie Paule Lebitasy15, Christian 
Creveuil16, Jean-Jacques Parienti16, Franck Morin15, Gérard Zalcman16 1Pneumology, CHU 
Lille, Lille/France, 2Hôpital Larrey, Centre Hospitalier Universitaire de Toulouse, Toulouse/
France, 3Gustave Roussy, Villejuif/France, 4Hôpital Nord, Marseille/France, 5Chi Toulon, 
Toulon/France, 6Pôle Thorax Et Vaisseaux, Unité D’Oncologie Thoracique, Service de 
Pneumologie, Grenoble/France, 7Ch Le Mans, Le Mans/France, 8CHU, Rennes/France, 9Chi 
Créteil, Créteil/France, 10APHP, Cancerest, Tenon University Hospital, Paris/France, 11Hia 
Percy, Clamart/France, 12CHU, Clermont-Ferrand/France, 13Centre François Baclesse, 
Caen/France, 14Ch, Meaux/France, 15French Cooperative Thoracic Intergroup (LFCT), Paris/
France, 16CHU, Caen/France

This abstract was under embargo until the Conference and published in a Late 
Publication Supplement at the Conference. Please see the Late Publication Section 
starting on page S791 in this book for the abstract. 

Conclusion: In a propensity-matched analysis of a national population-based cancer 
database, surgery followed by adjuvant chemotherapy ± radiation for SCLC pT1-3 pN1-2 
patients had improved outcomes when compared to non-operative medical treatment. 
These results support an increased role of surgery in multimodality therapy for more 
advanced limited-stage small cell lung cancer. 
Keywords: radiation, small cell lung cancer, Surgery, chemotherapy
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ORAL10.07 Clinical and Molecular Profi ling of Surgically Resected Small 
Cell Lung Cancer Kei Takamura1, Hiroshi Yokouchi2, Hiroshi Nishihara3, Hiroyuki 
Suzuki4, Hidetaka Uramoto5, Shigeo Yamazaki6, Hajime Kikuchi7, Kenji Akie8, Fumiko 
Sugaya9, Yuka Fujita10, Masao Harada11, Toshiyuki Harada12, Mitsunori Higuchi4, Tetsuya 
Kojima13, Tatsuro Fukuhara14, Yoshifumi Matsuura15, Osamu Honjo16, Yoshinori Minami17, 
Naomi Watanabe18, Hirotoshi Dosaka-Akita19, Hiroshi Isobe13, Masaharu Nishimura7, 
Mitsuru Munakata2 1First Department of Medicine, Obihiro-Kosei General Hospital, Obihiro/
Japan, 2Department of Pulmonary Medicine, Fukushima Medical University, Fukushima/
Japan, 3Department of Translational Pathology, Hokkaido University Graduate School 
of Medicine, Sapporo/Japan, 4Department of Thoracic Surgery, Fukushima Medical 
University, Fukushima/Japan, 5Second Department of Surgery, University of Occupational 
and Environmental Health, Kitakyushu/Japan, 6Department of Thoracic Surgery, Sapporo 
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of 76%. In the 15 patients with only 1 prior line of therapy, ORR and DCR are 20% and 
73%, respectively. Responses are durable, and 10 (40%) patients remain on treatment 
(duration, 24+ to 36+ weeks). With a median follow-up duration of 8.6 months, median 
PFS is 5.5 months (95% CI, 3.4-NR), and the 6-month PFS rate is 49.4%. No new safety 
signals were observed. 15 (60%) patients experienced a drug-related adverse event 
(DRAE), including 3 (12%) who experienced grade 3-4 DRAEs. Only 2 patients required 
dose interruption because of immune-related adverse events (transaminitis and uveitis 
[n = 1 each]). There was no treatment-related mortality, and no patients discontinued 
because of DRAEs. Conclusion: Single-agent pembrolizumab has significant clinical 
activity in patients with PD-L1–positive MPM. The durability of responses and the 49.4% 
6-month PFS rate in this pretreated patient population warrants further investigation.
Updated safety and survival data, as well as the correlation of antitumor activity
with the level of PD-L1 expression, will be available at the time of presentation.
Keywords: pembrolizumab
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ORAL11.05 Phase II Trial of Single Agent Amrubicin in Patients with Previously 
Treated Advanced Thymic Malignancies Heather A. Wakelee1, Sukhmani K. 
Padda2, Matthew Burns3, AJ. Spittler4, Jonathan W. Riess5, Melanie San Pedro-Salcedo6, 
Kavitha J. Ramchandran2, Matthew A. Gubens7, Joel W. Neal1, Patrick J. Loehrer4 
1Medicine (Oncology), Stanford Cancer Intitute/Stanford University, Stanford/CA/United 
States of America, 2Medicine (Oncology), Stanford Cancer Institute/Stanford University 
School of Medicine, Stanford/CA/United States of America, 3Medicine (Oncology), Indiana 
University Cancer Center, Indianapolis/United States of America, 4Medicine (Oncology), 
Indiana University Cancer Center, Indianapolis/IN/United States of America, 5UC Davis 
Comprehensive Cancer Center, Sacramento/United States of America, 6Medicine (Oncology), 
Stanford Cancer Institute/Stanford University School of Medicine, Stanford/United States of 
America, 7Medicine (Oncology), University of California San Francisco Medical Center, San 
Francisco/United States of America

Background: Limited treatment options exist for patients with thymic malignancies 
(TM), and chemotherapy efficacy is often restricted by cumulative toxicity such as 
neuropathy (taxanes) and cardiomyopathy (anthracyclines). Single agent amrubicin, 
a third generation anthracycline and topoisomerase II inhibitor with minimal cardiac 
toxicity, was investigated in TM pts in this trial. Methods: This was an open-label single 
drug trial at 2 institutions. Eligible pts had TM (thymoma (T) or thymic carcinoma (TC)) 
with progression or relapse after at least 1 prior chemotherapy regimen, and adequate 
organ function including left ventricular ejection fraction (LVEF) of >50%. The initial 
treatment plan consisted of amrubicin at 40 mg/m2 IV days 1-3 repeated in 3-week 
cycles. Results: From 7/11 to 4/14, a total of 33 patients (14T/19TC) were enrolled. 
There were 14 women and 19 men; age range of 30-81 years; 9 Asian, 1 African-
American, 1 Hispanic and 22 non-Hispanic White pts. A high rate of febrile neutropenia 
(FN) led to an amended starting dose of 35 mg/m2 days 1-3 repeated in 3-week cycles. 
In total, 7 pts experienced FN with 1 related death. Other grade 3/4 related events 
included: thrombocytopenia (n=2), neutropenia without fever (n=3), hyponatremia (n=2), 
hypokalemia (n=2), anemia (n=7), lethargy/fatigue (n=7), perirectal abscess (n=2), 
palmar-plantar erythrodysesthesia (n=3), syncope (n=2), venous embolism (n=2), and 
1 pt each with sepsis, oral abscess, mucositis, chest pain, and epigastric pain. Other 
toxicities were generally mild and well tolerated. No significant changes in LVEF were 
noted on serial echocardiograms. There were 6 partial responses (4T/2TC), 21 with stable 
disease, and 4 with progressive disease (PD) or death at or before first assessment for a 
response rate (RR) of 18% and a disease control rate (DCR) of 88% (29%/11% RR in T vs 
TC and 100%/78% DCR in T vs TC). All but 5 patients received at least 4 cycles, and 15 
tolerated >10 cycles, with 36 cycles as the highest number to date. Five patients remain 
on therapy. Conclusion: Amrubicin, at 35 mg/m2 IV days 1-3 on a 3-week cycle, shows 
promise as a single agent in pre-treated patients with thymoma and thymic carcinoma with 
an 18% RR and no unexpected toxicity. Response rate and disease control rate was higher 
in the thymoma patients compared to the thymic carcinoma patients. Further exploration 
of amrubicin as a single drug or in combination is warranted in thymic malignancies.  
Keywords: Thymoma, Thymic carcinoma, Amrubicin
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ORAL11.06 A Prospective Phase II Study of Cisplatin and Cremorphor EL-Free 
Paclitaxel (Genexol-PM) in Patients with Unresectable Thymic Epithelial 
Tumors: Can 18F-FDG PET/CT play a role? Hae Su Kim, Mikyong Kwak, Ji Yun Lee, 
Mijung Han, Sung Hee Lim, Haa-Na Song, Ki Sun Jung, Jong-Mu Sun, Se-Hoon Lee, Jin 
Seok Ahn, Keunchil Park, Myung-Ju Ahn Division of Hematology-Oncology, Department of 
Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul/
Korea

Background: We conducted a prospective phase II study of cisplatin plus Cremorphor 
EL-free paclitaxel (Genexol-PM) in patients with unresectable thymic epithelial tumors 
(TETs) in order to determine the efficacy and tolerability of the combination. Methods:  
Patients were treated with cisplatin (70 mg/m2) and Genexol-PM (230 mg/m2) every three 
weeks for a maximum of six cycles. The primary end point of this study was objective 
response rate (ORR), and secondary end points included toxicity, progression-free 
survival (PFS), overall survival (OS), correlation between early 18F-FDG PET/CT response 
and PFS, and correlation between baseline FDG uptake and histology. Results: Forty-
two patients with unresectable thymoma (n=14) or thymic carcinoma (n=28) were 
enrolled. The median age was 59 years (range, 25-77) and 30 (71%) patients were male, 
and 39 (93%) had an ECOG PS of 1. The median number of treatment cycles was six 
(range 1-6). For 40 assessable patients, the ORR was 62.5% (95% confidence interval 
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ORAL11.02 Phase I Study of Anti-Mesothelin Antibody Drug Conjugate 
Anetumab Ravtansine Raffit Hassan1, JohannaC. Bendell2, George Blumenschein, 
Jr.3, Hedy Lee Kindler4, KathleenN. Moore5, AlessandroD. Santin6, ShellyM. Seward7, 
John Nemunaitis8, Prabhu Rajagopalan9, Annette Walter9, Nenad Sarapa9 1Thoracic and 
Gastrointestinal Oncology Branch, National Cancer Institute, Bethesda/MD/United States of 
America, 2Sarah Canon Cancer Center, Nashville/TN/United States of America, 3University 
of Texas MD Anderson Cancer Center, Houston/TX/United States of America, 4Section of 
Hematology/Oncology, University of Chicago, Chicago/IL/United States of America, 55. 
University of Oklahoma Health Science Center, Oklahoma/OK/United States of America, 6Yale 
University School of Medicine, New Haven/CT/United States of America, 7Karmanos Cancer 
Institute, Detroit/MI/United States of America, 8Mary Crowley Cancer Research Centers, 
Dallas/TX/United States of America, 9Bayer Healthcare Pharmaceuticals, Whippany/NJ/
United States of America

Background: Anetumab ravtansine (BAY 94-9343) is a novel fully humanized anti-
mesothelin IgG1 antibody conjugated to a ravtansine, a maytansine derivative DM4 
antitubulin cytotoxic agent. We report results from a phase I study evaluating the 
safety, PK and tumor response in patients (pts) with advanced solid tumors treated with 
anetumab, with a particular focus on patients with mesothelioma. Methods: Anetumab 
was given IV every 21 days (q3w) in 77 pts: 45 pts in 10 dose escalation cohorts from 
0.15 to 7.5 mg/kg (21 mesothelioma, 9 pancreatic, 5 breast, 4 ovarian, 6 other), and 
32 pts in 2 expansion cohorts (12 mesothelioma and 20 ovarian); 38 pts were treated 
at MTD in escalation and expansion cohorts (16 mesothelioma, 21 ovarian, 1 breast). 
Clinical and laboratory safety assessments were made on D1, D8 and D15 in C1-C3 
and on D1 in subsequent cycles. Tumor assessments were made q6wks up to C8 and 
q12wks thereafter. Mesothelin expression in archival tumor samples was assessed 
retrospecively by IHC (SP74, Ventana). Results: Thirty-two males and 45 females were 
treated [mean age 62 yrs (range, 18-84 yrs), body weight 77 kg (44-113 kg), ECOG ≤1, 
median prior cytotoxic regimens: overall 4 (1-9), mesothelioma 1 (1-4)]. Non-tolerated 
anetumab dose was 7.5 mg/kg (DLTs: 1 pt with G2 keratitis and G3 neuropathy, 1 pt 
with G4 keratitis and G2 neuropathy). Anetumab MTD was 6.5 mg/kg (DLT: G3 AST 
increase). Only one DLT occurred at doses below MTD (G3 hyponatremia, 5.5 mg/
kg). No drug-related deaths and few drug-related SAEs (7 total and 5 at MTD) were 
reported. Seventeen of 38 (45%) pts total or 7 of 16 (44%) mesothelioma pts at MTD had 
drug-related AE requiring dose reduction (G1-4 keratitis, G2-3 neuropathy, G3 fatigue, 
anorexia, asthenia, diarrhea, N&V, AST increase). LFT increases were the most common 
drug-related laboratory abnormality at MTD: AST in 7 pts (2 G3), ALT in 6 pts (no G3), 
alkaline phosphatase in 4 pts (one G3) and bilirubin increase in 1 pt (no G3). There were 
no drug-related G3 hematological abnormalities at any dose. Fourteen of 38 (37%) 
pts total or 4 of 16 (25%) mesothelioma pts at MTD had G1-4 keratitis (worst G3-4 in 
3 pts, blurred vision in 10, dose reduction in 8, dose delay in 11, all fully reversible). 
Anetumab at the MTD showed a PR in 6 pts (19%) and SD in 18 pts (47%) overall. Five 
of 16 (31%) mesothelioma pts at the MTD had durable PR (>600 days in 4 pts) and 7 
(44%) had SD. Five PRs occurred in 11 mesothelioma pts who received anetumab as 
second line treatment (45% response rate). Conclusion: Anetumab at the MTD (6.5 mg/
kg) showed encouraging efficacy with durable PR in pts with advanced mesothelioma. 
At the MTD, all drug-related AEs were reversible and non-life-threatening but required 
dose reduction in about half of pts, most commonly due to G1-4 keratitis and G2-3 
peripheral neuropathy. Given this benefit-risk ratio, the recommended phase II dose of 
anetumab in second line treatment of advanced mesothelioma is 6.5 mg/kg IV q3w.  
Keywords: mesothelin, Mesothelioma, antibody drug conjugate

CLINICAL TRIALS 1 
MONDAY, SEPTEMBER 7, 2015 - 10:45-12:15

ORAL11.03 Single-Agent Pembrolizumab for Patients with Malignant Pleural 
Mesothelioma (MPM) Evan W. Alley1, Jan H.M. Schellens2, Armando Santoro3, 
Kim Beckey4, Shuai Sammy Yuan4, Jonathan Cheng4, Bilal Piperdi4, L. Rhoda Molife5 
1University of Pennsylvania, Philadelphia/PA/United States of America, 2Netherlands Cancer 
Institute, Amsterdam/Netherlands, 3Humanitas Cancer Center, Rozzano-Milan/Italy, 4Merck 
& Co., Inc., Kenilworth/NJ/United States of America, 5The Royal Marsden NHS Foundation 
Trust, Sutton/United Kingdom

Background: Targeting the programmed death receptor 1 (PD-1) pathway is a 
valid therapeutic target in a variety of solid tumors and hematologic malignancies. 
Pembrolizumab (MK-3475) is a potent, highly selective humanized monoclonal antibody 
against PD-1 and is approved in the United States for the treatment of advanced melanoma 
that progressed following ipilimumab and, if BRAFV600 mutant, a BRAF inhibitor. We have 
previously reported preliminary antitumor response and safety data for pembrolizumab 
in patients with MPM enrolled in the KEYNOTE-028 study. Here we present updated 
safety and efficacy data, including survival, for these patients. Methods: KEYNOTE-028 
(ClinicalTrials.gov, NCT02054806) is a nonrandomized, multicohort phase 1b trial 
of pembrolizumab in patients with PD-L1–positive advanced solid tumors. Other key 
eligibility criteria included measurable disease, failure of standard therapy, ECOG PS 
0-1, adequate organ function, and no autoimmune disease or interstitial lung disease. 
PD-L1 positivity was defined as expression in ≥ 1% of tumor cells by IHC at a central 
laboratory. Patients received pembrolizumab 10 mg/kg every 2 weeks for up to 2 
years or until confirmed progression or unacceptable toxicity. Response was assessed 
per RECIST v1.1 by investigators every 8 weeks for the first 6 months and every 12 
weeks thereafter. Primary end point was the ORR. Secondary end points included safety 
and tolerability and PFS. Results: Of the 84 patients with MPM screened for PD-L1 
expression, 38 (45%) patients had PD-L1–positive tumors. Of these 38 patients, 25 met 
the eligibility criteria and were treated with pembrolizumab. As of March 20, 2015, ORR 
is 28% (n = 7); 12 (48%) patients had stable disease, resulting in a disease control rate 
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ORAL12.01 Priority of Daily Life v’s Medical Care Challenges for Lung 
Cancer Patients and Carers Aoife McNamara1, Winfield Boerckel2, Albert Van Eijk3 
1Information Development, Irish Cancer Society, Dublin/Ireland, 2Programs Division, Cancer 
Care, New York/NY/United States of America, 3Boehringer Ingelheim GmbH, Ingelheim/
Germany

Background: People living with lung cancer (LC), LC survivors and carers are impacted 
by LC in different ways. The Global Lung Cancer Coalition (GLCC) recognises lung cancer 
patients’ and carers’ isolation and the challenges they face (GLCC, 2015). However 
for those affected by LC, limited data exists on the priority of their challenges, their 
ability to cope with these challenges and if enough relevant information and support 
is available. Identifiable variances between patient and carer experience and how 
challenges differ based on gender, age and nationality are also unknown. In 2013, The 
GLCC and Boehringer Ingelheim collaborated to create a global survey to identify these 
priorities and variances. Methods: A unique web-based survey was designed to isolate 
the single greatest challenge faced by individuals affected by LC. 200 specific and 
globally relevant challenges were identified by LC experts from the GLCC, grouped into 
categories and illustrated, with a small text descriptor. At survey entry, respondents 
identified their greatest challenge relevant to either daily life or medical care. Via an 
associated illustration, respondents chose subsequent sub-categories of challenges until 
one specific challenge was identified as the most significant. Respondents answered 3 
questions in relation to that challenge regarding 1) availability of information 2) ability to 
cope 3) level of support required. Screening was conducted for age, gender, treatment 
and nationality. Respondents were asked to identify if they were living with LC, a LC 
survivor or a carer. The survey was available in 11 languages and promoted through the 
GLCC, LC clinicians, charities and associated support groups. Results: 2871 individuals 
visited the survey site. 725 (25%) completed the survey. 64% of LC patients chose a daily 
life challenge as their most significant, compared to a medical care challenge (36%); 55% 
of carers also chose a daily life challenge, compared to a medical care challenge (45%). 
Of all participants who chose daily life, 19.8% identified emotional and/or social needs 
as the most significant sub-topic, 14.8% identified survivorship/ caring for myself; 13.8% 
body image and 7.6% stigma. Of all participants who chose medical care, 20.5% identified 
diagnosis as the most significant sub-topic; 18.9% identified treatment planning & options; 
14.9% receiving treatment and 10.2% end of life issues. 56.2% of individuals who chose 
one of the top 16 challenges (n=589, 81% of all participants) requested more information 
about the challenge identified. Conclusion: Psychosocial issues related to daily life and 
a lack of relevant information posed some of the greatest challenges to LC patients. LC 
patients were more likely to identify daily life issues such as dealing with emotional needs, 
self-care, body image or changing relationships as their greatest challenge rather than 
medical care issues such as diagnosis, treatment planning or screening. Lung cancer 
patients have the right to have the enormous burden of lung cancer acknowledged 
by professional carers, policy makers and the general public (GLCC, 2015). Daily life 
challenges should be identified and alleviated as part of routine LC care to ensure 
LC patients and carers receive the necessary spectrum of support and information.  
Keywords: Medical care, Priority, Challenges, Daily life
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ORAL12.02 The PACE Continuous Innovation IndicatorsTM: A New Tool to 
Objectively Measure Progress and Identify Unmet Needs in Lung Cancer 
Treatments Silvia Paddock1, Lauren Brum1, Kathleen Sorrow1, Samuel Thomas1, Susan 
Spence1, Catharina Maulbecker-Armstrong2, Clifford Goodman3, Michael Peake4, Gordon 
Mcvie5, Jacqueline Ferguson6, David Grainger7, Rose M. Li1 1Rose Li and Associates, 
Inc., Bethesda/MD/United States of America, 2German Ministry of Health, Wiesbaden/
Germany, 3The Lewin Group, Falls Church/VA/United States of America, 4Glenfield Hospital, 
University Hospitals of Leicester, Leicester/United Kingdom, 5European Institute of Oncology, 
Milan/Italy, 6Lilly Corporate Center, Eli Lilly and Company, Indianapolis/IN/United States of 
America, 7Eli Lilly and Company, Melrose Park/NSW/Australia

Background: Over the past decades, researchers have evaluated numerous treatment 
options for lung cancer with varying degrees of success. The stepwise nature of 
innovation in this process has made it difficult to assess progress across different 
therapeutic areas. Stakeholders therefore frequently disagree about the extent of past 
achievements, the current greatest unmet needs, and priorities for future efforts. In 
an effort to bridge this gap, Lilly Oncology’s Patient Access to Cancer care Excellence 
(PACE) initiative developed the Continuous Innovation IndicatorsTM (CII): a robust tool 
to generate consistent measures of progress in cancer treatments with flexibility to 
accommodate different cancer subtypes and treatment modalities. Methods: Trained 
analysts review references from the primary literature and record statistical measures of 
relevant outcomes in a standardized format called “Pieces of Evidence.” A Value Matrix 
classifies each Piece of Evidence by its therapeutic goal, creating a map of available 
treatments across different stages of disease. A transparent algorithm then tallies these 
records and generates Evidence Scores (E-Scores), a novel measure of progress over 
time. Analyses can be weighted by therapeutic goals or restricted to specific disease 
subtypes or classes of treatment. The Indicators currently contain data on non-small cell 
lung cancer (NSCLC) and 11 other solid tumors. Results: The first data release of the CII 
demonstrates steady progress in the development of chemotherapeutic agents against 
NSCLC, particularly since 1990 (Panel A). Analysis of the data by histological subtype 

[CI] 47.6-77.4) with rates of 46% (95% CI 23.3-76.9) for advanced thymoma (n=13) and 
70% (95% CI 52.0-82.1) for thymic carcinoma (n=27). With a median follow-up of 15.5 
months, the median PFS was 9.8 months (11.4 months for thymoma vs. 8.1 months 
for thymic carcinoma, with median follow-ups of 16.1 vs. 15.5 months, respectively). 
The two-year OS was 77.9% for thymoma and 65.9% for thymic carcinoma. There 
were no treatment-related deaths. The most common grade 3 and 4 treatment-
related adverse event was neutropenia in 11 patients (26%). Sixteen (38%) patients 
experienced grade 2 hypersensitivity reactions. There was no correlation between 
early PET response and PFS, but tumor histology (thymoma vs. thymic carcinoma) 
was correlated with SUVmax before chemotherapy. Conclusion: These data suggest 
that the combination of cisplatin and Genexol-PM is highly effective and tolerable for 
the treatment of unresectable TETs, especially in patients with thymic carcinoma.  
Keywords: Cisplatin, paclitaxel, thymic cancer, Thymoma
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ORAL11.07 Computed Tomography (CT) Characteristics Associated with the 
Proposed IASLC/ITMIG TNM Pathologic Staging System for Thymoma 
Sukhmani K. Padda1, Donato Terrone2, Amanda Khuong3, Lu Tian4, Joel W. Neal1, 
Jonathan W. Riess5, Mark Berry3, AnnN. Leung6, Erich J. Schwartz7, Joseph B. 
Shrager3, Heather A. Wakelee1 1Department of Medicine, Division of Oncology, 
Stanford Cancer Institute/Stanford University School of Medicine, Stanford/CA/United 
States of America, 2Department of Radiology, Montreal Heart Institute, Montreal/QC/
Canada, 3Department of Cardiothoracic Surgery, Stanford Cancer Institute/Stanford 
University School of Medicine, Stanford/CA/United States of America, 4Department of Health 
and Research Policy, Stanford University School of Medicine, Staford/CA/United States of 
America, 5Department of Internal Medicine, Division of Hematology/Oncology, University 
of California Davis Cancer Center, Sacramento/CA/United States of America, 6Department 
of Radiology, Stanford Cancer Institute/Stanford University School of Medicine, Stanford/
CA/United States of America, 7Department of Pathology, Stanford Cancer Institute/Stanford 
University School of Medicine, Stanford/CA/United States of America

Background: Preoperative CT imaging assists in the management of thymic malignancies 
(TMs), discerning resectability and the need for neoadjuvant chemotherapy. Here, we 
examine preoperative CT imaging characteristics in relation to the newly proposed 
IASLC/ITMIG TNM pathologic staging system for TMs. Methods: Inclusion criteria for 
this retrospective study were as follows: 1) diagnosis of thymoma, thymic carcinoma, 
or thymic carcinoid, 2) definitive primary surgery performed at Stanford University, and 
3) pretreatment CT imaging available for review. From 01/1997-03/2015, we identified 
119 TM patients who had surgery, and 47 TM patients met all inclusion criteria. The 
most common reason patients were excluded was for either a missing pretreatment 
CT (outside imaging not routinely uploaded until 2008) or having surgery for biopsy 
or recurrent disease. The radiologist (D.T.) was blinded to clinical data, and examined 
baseline CT imaging per the International Thymic Malignancy Interest Group (ITMIG) 
standard report terms: contour, calcification, internal density, size of longest diameter, 
infiltration of mediastinal fat, abutment of mediastinal vessels, vascular endoluminal 
invasion, abutment/invasion of mediastinal structures, elevated hemidiaphragm, pleural 
nodules, pleural effusion, mediastinal lymph node enlargement. A univariate analysis 
and a Lasso regularized general transformation prediction model were performed 
with all variables to examine the association with pathologic IASLC/ITMIG TNM stage 
(p<0.05 significant; p<0.10 trend). Results: Of 47 TM patients, 9 received neoadjuvant 
chemotherapy. IASLC/ITMIG pathologic stage included 35 I, 1 II, 7 IIIA, 2 IIIB, 1 each of IVA 
and IVB. By T stage, there were 36 T1 (encapsulated or unencapsulated+extension into 
mediastinal fat or mediastinal pleura), 1 T2 (pericardium), 8 T3 (lung, brachiocephalic 
vein, SVC, chest wall, phrenic nerve, or hilar pulmonary vessels) and 2 T4 (aorta, 
arch, main pulmonary artery, myocardium, trachea, or esophagus). Only one patient 
each had N2 and M1a disease (separate pleural or pericardial nodule). Histologies 
included 5 A/micronodular thymoma, 13 AB, 5 B1, 14 B2, 5 B3, and 5 C/carcinoid. 
There was a significant positive association with aggressive histology and higher stage 
(OR=10.0;p=0.02). The following CT characteristics had a statistically significant positive 
association with higher stage (stage 1 vs. others, T1 vs. others) in a univariate analysis: 
lobulated contour, infiltration of mediastinal fat, invasion of mediastinal structures, 
vascular endoluminal invasion, elevated hemidiaphragm. There was a trend for higher 
stage with larger size and the presence of calcification. In a prediction model, vascular 
endoluminal invasion and elevated hemidiaphragm were the most important for predicting 
higher stage followed by invasion of mediastinal structures>abutment of mediastinal 
vessels>calcification>lobulated contour> mediastinal lymph node enlargement. 
When excluding clearly invasive CT characteristics, only abutment of mediastinal 
vessels was significantly associated with higher stage. Conclusion: Preoperative 
CT characteristics, especially those indicating clear invasion, are most useful in 
delineating more advanced stage disease by ITMIG/IASLC criteria in TMs. Other primary 
tumor characteristics including contour, calcification, and abutment of mediastinal 
vessels are moderately helpful. This study is limited by the small sample size, the 
predominance of stage I disease, the inclusion of patients who received neoadjuvant 
chemotherapy, and the inherent bias of a definitive surgically treated population.  
Keywords: thymoma, computed tomography, CT, IASLC/ITMIG stage
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ORAL12.05 Impact of Time to Drug Approval on Potential Years of Life Lost: 
The Compelling Need for Improved Trial and Regulatory Effi ciency
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ORAL12.06 Trial Eligibility of NSCLC Patients Receiving Proton Therapy: Are 
Cooperative Group Trials Being Designed for the Right Patients? Megan Dunn1, 
Bradford Hoppe2, Charles B. Simone3 1Research, Proton Collaborative Group, Warrenville/
IL/United States of America, 2Radiation Oncology, University of Florida Proton Therapy 
Institute, Jacksonville/FL/United States of America, 3Roberts Proton Therapy Center, 
University of Pennsylvania, Philadelphia/PA/United States of America

Background: Participation in oncology clinical trials has historically been low compared 
to the number of individuals diagnosed with cancer each year. It has been reported 
that between 3% and 5% of adults with cancer participate in clinical trials. However, 
research into this statistic usually focuses on the reasons why patients choose not to 
participate, rather than whether or not clinical trials are designed adequately to capture 
a proper patient sample truly representative of the population being studied. This study 
explored a sample of lung cancer patients who received treatment with proton therapy 
and compared the group to the eligibility requirements of two lung cancer trials. We 
hypothesized that most patients treated with proton therapy would not be eligible to 
participate in the currently accruing cooperative group studies. Methods: The Proton 
Collaborative Group’s (PCG) prospective registry was mined for information on all lung 
cancer patients who received proton therapy between the years of 2010 and 2015. These 
patients were then evaluated to determine if they would have been eligible to participate 
in either of the two active cooperative group clinical trials for proton therapy currently 
enrolling patients with inoperable stage II-IIIB non-small cell lung cancer (NSCLC): PCG 
LUN005 (phase I/II trial of hypofractionated proton therapy) and RTOG 1308 (phase 
III trial randomizing to protons versus photons). Results: A total of 244 consecutive 
patients with lung cancer were available in the registry for evaluation. Patients were 
ineligible for LUN005 and RTOG 1308 due to exclusionary stage (n=77), histology 
(n=37), performance status (n=66), prior surgery for lung cancer (n=53), and/or prior 
radiation therapy (RT) for lung cancer (n=53). Of the remaining 55 patients, 27 were 
enrolled in the PCG registry prior to LUN005 or RTOG 1308 opening for accrual. This left 
28 patients. Those patients were ineligible for the following reasons: prior chemotherapy 
(n=3), prior RT within the treatment fi eld (n=3), prior cancer (n=6), weight loss (n=2), 
outdated procedures (n=2), oxygen dependence (n=1), disease progression prior to RT 
start (n=2), or not felt to be an upfront candidate for concurrent chemotherapy and 
RT (n=2). This left 7 patients who were ultimately eligible for enrollment, one of which 
refused trial participation and one of which the reason for not participating was unknown. 
Reasons for lack of enrollment of the 5 remaining patients on LUN005 were due to 
administrative issues (ex: protocol enrollment on hold pending interim review), whereas 
RTOG 1308 was unavailable for those patients at their treating center. Conclusion: The 
vast majority of patients treated with proton therapy for lung cancer on PCG’s 
prospective registry were not eligible for participation cooperative group trials. Given 
the high ineligibility rate among patients found in this study, pragmatic trials with more 
inclusive eligibility criteria are needed to better mirror the general population of patients 
with newly diagnosed, locally advanced NSCLC. More inclusive trials may allow for 
increased rates of trial participation and further advances and improvements in survival. 
Keywords: NSCLC, clinical research, collaborative group research, clinical trial eligibility
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ORAL12.07 Twitter: Is There an Opportunity to Improve Participation in Lung 
Cancer Clinical Trials? Mina Sedrak, Roger B. Cohen, RainaM. Merchant, Marilyn M. 
Schapira University of Pennsylvania, Philadelphia/PA/United States of America

Background: Twitter is a social media platform that may improve clinical trial awareness 
and enrollment. Little is known about current communication on Twitter regarding 
clinical trials. Methods: We searched the keyword “lung cancer” in Twitter messages 
from January 5 - 21, 2015. Duplicate and non-English tweets were excluded. Randomly 
selected tweets were independently evaluated for content and user type by two coders 
(kappa=0.71). An exploratory analysis was conducted on tweets regarding lung cancer 
clinical trials. Differences in user type by content were evaluated by Pearson’s chi square 
test. Results: We found 26,059 tweets with the keyword “lung cancer” from 10,039 
unique users with 72,239,356 followers, including 15,346 unique tweets. We randomly 
selected 1,516 (10%) as the study cohort. Table 1 summarizes tweet categories and 
Table 2 shows tweet content by user type. Most of the dialogues focused on support and 
prevention. 221 (15%) of tweets were about clinical trials. 92 (42%) were from individuals, 
such as patients, health advocates, health providers and non-health users (p-value < 

reveals relatively greater progress against non-squamous compared to squamous 
NSCLC (Panel B). Data from the CII further indicate the relative contributions to progress 
against NSCLC from different classes of treatment (Panel C). Aligning progress curves 
with drug approval dates allows us to better understand how the value of new treatments 
evolves over time (Panel C). Importantly, the CII highlight a critical unmet need in NSCLC 
(Panel D): there are no curative therapies for regional or metastatic disease supported 
by current evidence.

Conclusion: Through the use of treatments in multiple classes and combinations, steady 
progress has been made against NSCLC. Still, pressing unmet needs remain. By offering 
a standardized and comprehensive approach, the Continuous Innovation IndicatorsTM can 
help researchers, policymakers, and advocates objectively understand past progress 
and current needs of NSCLC in a broader context. A link to the public interface is available 
on the PACE Continuous Innovation website at: https://pacenetworkusa.com/
continuousinnovation.php. 
Keywords: evidence, innovation, NSCLC, progress
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ORAL12.03 The Predictors and Effects of Explicit and Implicit Attitudes 
Against Lung Cancer (LC) Tsung-Wei Ma1, Joan Schiller1, Jing Tian1, Holli Dickson2, 
Colin Smith3, Yang Xie1 1University of Texas Southwestern Medical Center, Dallas/TX/
United States of America, 2Genentech, Inc., South San Francisco/CA/United States of 
America, 3Department of Psychology, University of Florida, Gainesville/FL/United States of 
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Background: LC may be associated with negative societal perceptions compared to 
other cancers. This study measured the explicit, conscious attitudes (EAs), implicit, 
unconscious attitudes (IAs) and implicit stereotypes of LC relative to breast cancer 
(BC), explored the demographic factors associated with the explicit and implicit biases 
in LC, and whether these biases affect the LC drug treatment rates. Methods: EAs 
were derived from participants (Ps) [cancer patients (n = 493), caregivers (n = 1332), 
healthcare providers (HCPs, n = 623), and the general public (n = 1356)] ratings about 
how patients with LC and BC “do feel” (descriptive attitudes) or “ought to feel” (normative 
attitudes) about their disease. IAs and implicit stereotypes were measured with the 
Implicit Association Test (IAT). Analysis of covariance (ANCOVA) was used to assess 
the demographic factors associated with bias toward LC. Linear regressions were 
performed to analyze the association between the biases against LC and LC treatment 
rates across different states in the United States. Results: Females (p < 0.001), higher 
income (p = 0.015), and people reporting themselves with more knowledge about cancer 
disease (p < 0.001), caregivers (p = 0.008), and whites (p < 0.001) expressed stronger 
negative descriptive attitudes toward LC. Males (p = 0.007), and higher income (p = 
0.010) expressed less-positive normative attitudes toward LC. Females (p < 0.001), 
higher education (p = 0.003), non-cancer patient participants (p = 0.019), and whites 
(p = 0.031) had stronger negative IAs about LC. State-level analysis showed that the 
lower drug treatment rates for LC patients are signifi cantly associated with older patients 
population (p = 0.011) and higher percentage of government as payer (p = 0.023). State-
level analysis shows no signifi cant association between IAT scores and LC treatment 
rates. Conclusion: Explicit and implicit bias against LC compared to BC was associated 
with gender, education, income levels and cancer knowledge, but not treatment rates. 
Keywords: lung cancer, implicit association test, implicit bias, explicit bias
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antibody clones and cutoffs and possibly different ethnicities of the cohort. Thus, we 
correlated PD-L1 expression with clinicopathological and molecular profiles including 
subtypes of tumor infiltrating lymphocytes (TILs) in a large lung ADC cohort using a cut-
off commonly used in clinical trials. Methods: PD-L1 (E1L3N, 1:200, CST), CD8 (4B11, 
RTU, Leica Bond), T-bet (Th1 transcription factor, D6N8B, 1:100, CST), and GATA3 (Th2 
transcription factor, L50-823, 1:250, Biocare) IHC were performed on tissue microarrays 
constructed of 242 resected lung ADC. All cases underwent detailed histological analysis 
and a subset (n=128) of cases underwent clinical molecular testing. Membranous 
expression (regardless of intensity) in 5% or more tumor cells was deemed positive for 
PD-L1 expression. CD8+, T-bet+ and GATA3+ tumor infiltrating lymphocytes (TILs) were 
evaluated using a 4-tier grading system (0-3). Results: Our study cohort consisted of 
242 patients with a pathologic stage of 0 in 1 case, I in 188, II in 37, III in 9, and IV in 7. 
Among those, 38 (15.7%) exhibited PD-L1 expression which was significantly associated 
with smoking history (p=0.008), large tumor size (p=0.007), solid predominant pattern 
(p<0.001), high nuclear grade (grade 3, p<0.001), vascular invasion (p=0.012), increased 
T-bet+ TILs (grade 2, p<0.001) and CD8+ TILs (grade 2, p<0.001), and KRAS mutations
(p=0.001). High nuclear grade (p=0.011), KRAS mutations (p=0.004), and increased
CD8+ TILs (p=0.005) remained significant predictors of PD-L1 expression in multivariate
analysis, while advanced stage (II or higher vs. I, p=0.056) showed a trend towards
PD-L1 expression. There was no difference in the 5-year progression free survival (PFS)
between the PD-L1 positive and negative patients. In contrast, increased CD8+ TILs
showed a borderline significance with favorable outcome (p=0.082), with the 5-year PFS 
being 87% for the CD8 positive group and 68% for the CD8 negative group, but neither
PD-L1 nor CD8+ TILs was a significant predictor of survival by the cox proportional-
hazards regression model. Conclusion: PD-L1 expression in ADC significantly correlates
with KRAS mutations and several clinicopathological signatures of KRAS -mutants,
including significant smoking history. The latter may have resulted in development
of multiple passenger mutations that serve as neoantigens promoting the Th1/CTL
microenvironment. These results suggest that blockade of the PD-1/PD-L1 axis may be
a promising treatment strategy to reinstitute the Th1/CTL microenvironment for patients 
with KRAS -mutated ADC, in which there are currently no available treatment options.
Keywords: Immunotherapy, Tumor biology, lung cancer
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ORAL13.02 Characterization of PD-L1 Expression Related to Unique Genes 
in NSCLC Tissue Samples Edward B. Garon1, Robert Mckenna2, Judy Dering1, Brian 
Wolf1, Sharon Pitts1, Naeimeh Kamranpour1, Hsiaowang Chen1, Aaron Lisberg1, Robert 
B. Cameron1, Jay M. Lee1, Steven M. Dubinett1, Dennis J. Slamon1 1David Geffen School 
of Medicine at University of California, Los Angeles/Translational Research in Oncology-Us 
Network, Santa Monica/CA/United States of America, 2Women’S Guild Lung Institute, Cedars 
Sinai, Los Angeles/CA/United States of America

Background: Programmed cell death protein 1 (PD-1) receptors are members of the 
B7:CD28 family that interact with PD-1 ligands PD-L1 and PD-L2 to regulate cytotoxic 
T cell (CTL) tolerance (Freeman, J Exp Med. 2000; Latchman, Nat Immunol. 2001). 
Successful evasion of transformed cells from host defense is a feature of cancer 
(Hanahan, Cell 2011). Immune evasion can occur via the engagement of PD-1 with 
PD-L1 or PD-L2 (Dong, Nature Med 2002). In metastatic non-small cell lung cancer 
(NSCLC), PD-L1 expression has been associated with increased response to inhibitors 
of PD-1 (Garon, NEJM 2015). Current adjuvant cytotoxic approaches are associated 
with a real but small survival increases and significant toxicity. Characterization of 
PD-L1 expression in resected tumors could guide development of immune checkpoint 
based adjuvant trials. Methods: Microarray analyses were performed to assess gene 
expression for 320 NSCLC and 15 normal lung resection specimens profiled on the 
Agilent Whole Human Genome 4x44K 2-color platform. The reference sample used in 
the experiments was an equal mixture of 258 of the 320 NSCLC samples included in 
the study. Microarray data was imported into Rosetta Resolver for analysis. The Rosetta 
Similarity Tool (ROAST) was utilized to find genes correlated to PD-L1 expression. 
Both PD-L1 and the target gene had to be differentially expressed for sample to be 
included in computation of correlation. Cosine correlation was used as the similarity 
metric. Functional genomic analysis on the list of PD-L1 correlated genes was performed 
using tools available with the DAVID Bioinformatics resources (david.abcc.ncifcrf.
gov) Survival analyses based on PD-L1 expression were performed using the Kaplan-
Meier method and compared using the log-rank test. Samples with PD-L1 log(ratio) 
> 0 and p-value < 0.01 were classified as upregulated, samples with p-value>0.01
were classified as unchanged, and sample with log(ratio) < 0 and p-value <0.01 were
classified as downregulated. Results: The reference level of PD-L1 expression among
the subset of normal lung and NSCLC tissue samples was higher compared to levels
seen in 503 breast cancer and 149 endometrial cancer tissue samples. Within the 320
NSCLC tissue samples, 174 unique genes are highly correlated with PD-L1 expression
(r range= 0.692-0.904). 80 tissue samples (25%) had a PD-L1 log ratio > 0, and 63 tissue
samples had large sets of highly correlated genes, a similar prevalence to membranous
staining in half the cells in metastatic NSCLC (Garon, NEJM 2015). Functional analyses
revealed that the genes significantly correlated with PD-L1 expression were involved
in immune and inflammatory response. No significant difference in overall survival
was noted (p=.661), but increased PD-L1 expression was clearly not associated with
better outcomes. Conclusion: Within the NSCLC cohort, there is a group of patients
with high expression for PD-L1 and related genes. This group does not have a better
prognosis in comparison to those with typical or decreased PD-L1 expression. Due to the 
relationship between PD-L1 expression and response to anti-PD-1 therapy in metastatic
NSCLC, this data and its correlation with other clinical characteristics of the patients
can guide the design of adjuvant approaches based on immune checkpoint inhibitors. 
Keywords: Immunotherapy, PD-1 related genes, non-small cell lung cancer, PD-1
expression

0.001). Of clinical trial tweets, 183 (83%) concerned therapeutic trials, 28 (13%) non-
therapeutic, and 10 (4.5%) basic research. 144 (65%) of the therapeutic clinical trial 
tweets concerned immunotherapy. Most of the 183 therapeutic clinical trial tweets, 158 
(86%), had embedded-links directing users to news articles. Only 1 tweet linked to a 
recruitment website with patient enrollment information.

Table 1. Lung cancer tweets by content type

Tweet categories Frequency, N (%)

Support 358 (24)

Prevention 357 (24)

Miscellaneous (non-health related) 256 (17)

Clinical Trials 221 (15)

Treatment 86 (6)

Diagnosis 78 (5)

General Information 69 (4)

Screening 53 (3)

Symptoms 38 (2)

Table 2. Lung cancer tweets by user type

Tweet categories Individual Organization News Media

Support 258 28 42

Prevention 210 50 74

Miscellaneous 221 6 11

Clinical Trials 92 48 71

Treatment 48 13 17

Diagnosis 35 15 26

General Information 23 33 8

Screening 19 23 9

Symptoms 26 1 7

Conclusion: A significant proportion (15%) of lung cancer tweets concern clinical 
trials and are from individuals. Most of these tweets focus on immunotherapy. 
Our data suggest that Twitter represents a contemporary medium that could 
connect patients and other interested individuals with information about clinical 
trials, including links on screening and enrollment. The ubiquity of current social 
media use and our findings suggest that tailored messages about clinical trials on 
Twitter could have utility, improve awareness, trial referral and perhaps enrollment.  
Keywords: Social Media, Health Services Research, clinical trial accrual, Health 
Promotion
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ORAL13.01 PD-L1 Expression in Lung Adenocarcinomas Correlates with 
KRAS Mutations and Th1/Cytotoxic T Lymphocyte Microenvironment Tiffany 
Huynh1, Vicente Morales-Oyarvide2, Hironori Uruga1, Emine Bozkurtlar1, JustinF. 
Gainor3, Aaron Hata3, Eugene Mark1, Michael Lanuti4, Jeffrey A. Engelman5, Mari 
Mino-Kenudson1 1Pathology, Massachusetts General Hospital, Boston/MA/United States of 
America, 2Department of Epidemiology and Biostatistics, Harvard School of Public Health, 
Boston/MA/United States of America, 3Cancer Center, Massachusetts General Hospital, 
Boston/MA/United States of America, 4Thoracic Surgery, Massachusetts General Hospital, 
Boston/MA/United States of America, 5Massachusetts General Hospital Cancer Center, 
Boston/MA/United States of America

Background: The interaction of PD-1, with its ligand, PD-L1 induces apoptosis of T cells 
and inhibits cytokine production, allowing tumor cells to bypass immune surveillance. PD-
L1 expression on tumor cells can be upregulated via interferon gamma that is secreted by 
CD8+ cytotoxic T lymphocytes (CTLs) and/or Th1 pathway activation, counterbalancing 
the Th1/CTL microenvironment. Blockade of the PD-1/PD-L1 immune checkpoint in 
solid tumors has resulted in durable responses in early phase clinical trials. Moreover, 
protein expression of PD-L1 by immunohistochemistry (IHC) reportedly predicts patient 
response to anti-PD-1/PD-L1 therapies. Multiple studies have reported associations of 
PD-L1 expression with clinicopathological variables in lung adenocarcinomas (ADC), 
but such studies have produced conflicting results, possibly due to use of different 
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2 (2.5%) cases showed no staining by 28-8 with moderate staining by SP142/E1L3N. 
Lymph node metastases showed a concordant PD-L1 score in 65 (83%) cases, with no 
detectable trend in the discordance. Comparison of primary antibodies showed a high 
rate of concordance (κ=0.68). Exploratory analysis of 6 additional cases with whole-
genome and transcriptome data showed no statistical correlation between PD-L1 IHC 
and tobacco-induced hypermutation signature (p=0.22), or PD-L1 mRNA expression 
(R2 = 0.35) by linear regression. Conclusion: PD-L1 IHC is reproducible in the setting 
of an academic reference laboratory. There are small, but potentially clinically relevant, 
differences between commercially available PD-L1 diagnostic antibodies. Primary tumor 
PD-L1 status is generally reflective of metastatic tumor PD-L1 status. Molecular correlates 
of PD-L1 positive cases remain to be elucidated and warrant further investigation.  
Keywords: PD-L1, Immunotherapy, biomarker, NSCLC
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ORAL13.06 PDL-1 Expression in NSCLC: Analysis of a Large Early Stage 
Cohort; and Concordance of Expression in Primary, Nodes and Metastasis 
Paul Mitchell1, Carmel Murone2, Khashayar Asadi3, Christopher Harbison4, Simon 
Knight3, Thomas John5  1Austin Health, Melbourne, VIC/Australia, 2Austin Health, 
Heidelberg, VIC/Australia, 3Austin Health, Heidelberg/Australia, 4Bristol-Myers Squibb, 
Princeton, NJ/United States of America, 5Olivia Newton-John Cancer Centre, Austin Health, 
Melbourne, VIC/Australia

Background: PDL-1 expression in NSCLC is frequently associated with response to 
PD-1 pathway inhibitor therapy. However, it is unclear whether PDL-1 expression status 
is maintained in nodes and distant metastases and further information is needed on the 
relationship between expression and patient and tumour characteristics and prognosis 
Methods: TMAs were constructed using 1mm cores (triplicate) of FFPE primary tumour 
from patients undergoing surgery with curative intent, from N2 nodal tumour (triplicate) 
and from metastatic NSCLC tumour (duplicate cores or single small sections). PDL-1 
protein expression was measured using a validated, automated immuno-histochemical 
assay using the 28-8 monoclonal antibody (Dako, Carpinteria, CA), with samples 
categorised as positive when tumour cell membranes were stained to any intensity in 
5% of assessable tumour in any core. Results: 57 paired primary–metastasis cases 
were analysed: median age 64 years (33-56); 30 male (53%); adenocarcinoma 27 (47%) 
and squamous cell 15 (26%). Metastatic sites were: brain 27; trachea/bronchus/lung/
pleura 17; chest wall/skin 5; lymph nodes 6. Seven cases were synchronous (6 brain) 
while the median interval between primary and metastasis for other cases was 1.3 years 
(range 0.2-8.5). Primary and metastatic tumour samples were PDL1 positive for 13 (23%) 
and 14 (25%) cases respectively and for 44 cases (77%) expression was concordant. 
Discordance with negative primary and positive metastasis was seen in 7 cases (12%), 
while 6 cases (11%) were positive in primary and negative in metastasis. Using assay cut 
offs of 1% and 50%, concordance was 63% and 89% respectively. Eight cases had more 
than one metastasis analysed and the primary and all metastases were concordant for 
6 cases while 2 cases were positive in primary but negative in one of the metastases. 
TMAs from 518 primary cases were also analysed and data on 123 cases are currently 
available. Histology was adenocarcinoma 58 (47%) and squamous 38 (31%). Thirty 
seven cases (30%) were PDL1+. Of the 13 never or light (≤10 PY) smokers, only 2 (9%) 
were positive. Further data on all cases and matched primary-nodes will be presented. 
Conclusion: PDL1 expression in ≥5% tumour cell was seen in 30% of cases. Concordance 
of expression in matched primary and metastasis was seen in 77% of cases. These data 
suggest that if PDL-1 expression status is critical in the decision to treat metastatic 
NSCLC with a PD-1 pathway inhibitor, then re-biopsy of a metastasis may be warranted. 
Keywords: Biomarker PDL-1 NSCLC metastasis
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ORAL13.07 EMT Is Associated with an Inflammatory Tumor Microenvironment 
with Elevation of Immune Checkpoints and Suppressive Cytokines in 
Lung Cancer Yanyan Lou1, Lixia Diao2, Edwin R.P. Cuentas3, Warren Denning1, 
Limo Chen1, Youhong Fan1, Jaime Rodriguez3, Lauren Byers1, Jing Wang2, Vassiliki 
Papadimitrakopoulou1, Carmen Behrens3, IgnacioI. Wistuba3, Patrick Hwu4, JohnV. 
Heymach1, Don L. Gibbons1 1Thoracic/Head and Neck Medical Oncology, MD Anderson, 
Houston/TX/United States of America, 2Department of Bioinformatics and Computational 
Biology, MD Anderson Cancer Center, Houston/TX/United States of America, 3Department of 
Molecular and Cellular Oncology, MD Anderson Cancer Center, Houston/TX/United States of 
America,4Department of Melanoma Medicaloncology, MD Anderson Cancer Center, Houston/
TX/United States of America

Background: Promising results in the treatment of NSCLC have been seen with 
immunomodulatory agents targeting immune checkpoints, such as programmed cell 
death 1 (PD-1) or programmed cell death 1 ligand (PD-L1). However, only a select 
group of patients respond to these interventions. The identification of biomarkers that 
predict clinical benefit to immune checkpoint blockade is critical to successful clinical 
translation of these agents. Epithelial-mesenchymal transition (EMT) is a key process 
driving metastasis and drug resistance. Previously we have developed a robust EMT 
gene signature, highlighting differential patterns of drug responsiveness for epithelial 
and mesenchymal tumor cells. Methods: We conducted an integrated analysis of gene 
expression profiling from three independent large datasets, including The Cancer Genome 
Atlas (TCGA) of lung and two large datasets from MD Anderson Cancer Center, Profiling 
of Resistance patterns and Oncogenic Signaling Pathways in Evaluation of Cancers of 
the Thorax (named PROSPECT) and the Biomarker-integrated Approaches of Targeted 
Therapy for Lung Cancer Elimination (named BATTLE-1). Comprehensive analysis of 
mRNA gene expression, reverse phase protein array (RPPA), immunohistochemistry, 

IMMUNOTHERAPY BIOMARKERS 
MONDAY, SEPTEMBER 7, 2015 - 16:45-18:15

ORAL13.03 Spatiotemporal Effects on Programmed Death Ligand 1 (PD-L1) 
Expression and Immunophenotype of Non-Small Cell Lung Cancer (NSCLC) 
Marcin Kowanetz1, Hartmut Koeppen1, Marigold Boe1, Jamie E. Chaft2, Charles M. 
Rudin2, Wei Zou1, Dorothee Nickles1, Rupal Desai1, Rin Nakamura1, Alan Sandler1, Lukas 
Amler1, Priti Hegde1, Naiyer A. Rizvi3, Matthew D. Hellmann2 1Genentech Inc., South San 
Francisco/CA/United States of America, 2Memorial Sloan Kettering Cancer Center, New 
York/NY/United States of America, 3New York-Presbyterian/Columbia University Medical, 
New York/NY/United States of America

Background: PD-L1 is one of the immune-checkpoint molecules that regulates Th1 
immune responses and mediates cancer immune evasion. PD-L1 can be expressed on 
tumor cells (TC) or tumor-infiltrating immune cells (IC) and expression in both cell types 
can negatively regulate T-cell function in the tumor microenvironment. The goal of this 
study was to evaluate the intra-patient heterogeneity and temporal changes in PD-L1 
expression and overall immune phenotype in NSCLC using paired synchronous and 
metachronous tumor specimens. Methods: Thirty-nine patients (pts) with NSCLC treated 
at Memorial Sloan Kettering Cancer Center were evaluated as part of an IRB approved 
project. Most were former/current smokers (n=30, 77%) and had adenocarcinoma 
histology (n=36, 92%). 17 pts were KRAS mutant (45%), and 5 were EGFR mutant (13%). 
Paired synchronous samples were collected from 17 pts with stage IIIA-N2 resected 
primary lung and metastatic lymph node (met LN) tissue. Paired metachronous samples 
were collected from 23 pts (including one patient also with synchronous tissue) with 
at least two metachronous primary/metastatic (n=14) or metastatic/metastatic tissues 
(n=9). In pts with metachronous samples, 14 (61%) had systemic intercurrent anti-cancer 
therapy and 9 (39%) had none. PD-L1 expression was assessed by IHC (clone SP142) on 
TC and IC. CD8 expression was evaluated by IHC using the C8/144 clone. In addition, 
expression of ~600 immune genes was analyzed by iChip. Results: Twenty-five out of 
39 tissue pairs were evaluable by PD-L1 IHC (14/17 synchronous, 11/23 metachronous). 
Among pts with synchronous samples, in the primary tumor, PD-L1 was expressed in 
<1% of TC or IC in 6 pts, in 1-4% of cells in 5 pts, and in ≥ 5% of cells in 3 pts. Among 
those with metachronous samples, in the first collected sample, the PD-L1 expression 
in <1% of TC or IC was detected in 6 pts, in 1-4% of cells in 2 pts, and in ≥ 5% of cells 
in 3 pts. PD-L1 expression was similar across all paired tissues. PD-L1 status at the TC 
or IC 5% cut-off remained unchanged in all evaluable paired specimens and at the TC or 
IC 1% cut-off remained unchanged in 80% (11/14 synchronous and 9/11 metachronous) 
pairs. In both synchronous and metachronous samples, CD8 expression was also similar 
across paired specimens. The median inter-sample difference in CD8+ T-cell infiltration 
was 0.5% (95% CI: -0.6% - 3.4%) in synchronous pairs; three pts had a difference >5%. 
In metachronous pairs, the median difference was -0.4% (95% CI: -1.4% - 0.1%); one pt 
had a >5% change in CD8+ T-cell infiltration. Conclusion: In this study, there was a high 
agreement in PD-L1 expression and CD8+ T-cell infiltration in both paired synchronous 
and metachronous NSCLC specimens. The low intra-patient heterogeneity of PD-L1 and 
CD8 expression in this study suggests any available tissue (e.g. primary or met) may be 
reliable to assess these markers in NSCLC. Overall immune characterization by gene 
expression analysis in paired tumor specimens will be presented.
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ORAL13.05 Predictive Biomarker Testing for Programmed Cell Death 1 
Inhibition in Non-Small Cell Lung Cancer Brandon S. Sheffield1, Georgia Geller2, 
Erin Pleasance3, Susanna Zachara-Szczakowski1, Katy Milne4, Steve E. Kalloger1, Eric 
Zhao3, Samir Bidnur5, Martin Jones3, Brad H. Nelson4, Stephen Yip1, Marco A. Marra3, 
Janessa Laskin2, Cheryl Ho2, Diana Ionescu1 1Pathology, BC Cancer Agency, Vancouver/
BC/Canada, 2Medical Oncology, BC Cancer Agency, Vancouver/BC/Canada, 3Michael Smith 
Genome Sciences Centre, BC Cancer Agency, Vancouver/BC/Canada, 4Deeley Research 
Centre, BC Cancer Agency, Victoria/BC/Canada, 5Urologic Sciences, University of British 
Columbia, Vancouver/BC/Canada

Background: Lung cancer is the largest cause of cancer-related mortality in the 
developed world. Advances in molecular targeted therapies have led to improved 
survival in a subset of non-small cell lung cancer (NSCLC) patients. Recently, inhibitors 
of the programmed cell death receptor 1 (PD1) have proven clinical efficacy in NSCLC. 
Only a subset of patients respond to PD1 inhibitors, likely reflecting variation in tumor-
expression of the PD1 ligand (PD-L1). Many clinical trials have evaluated PD-L1 as a 
possible predictive biomarker for immune therapy; however several parallel and 
uncoordinated efforts have led to a high amount of heterogeneity, uncertainty, and 
ambiguity in the literature around PD-L1 and its use as a biomarker. We aim to investigate 
the feasibility of PD-L1 biomarker testing in NSCLC using immunohistochemistry 
(IHC). Methods: Cases of stage II, surgically resected NSCLC, adenocarcinoma were 
identified retrospectively from the archives of the British Columbia Cancer Agency. A 
tissue microarray (TMA) was constructed with matched primary and metastatic lung 
tumors. IHC directed towards PD-L1 was performed with 3 different primary antibody 
clones: E1L3N (Cell Signaling Technology), SP142 (Spring Bioscience), and 28-8 (Dako), 
each stain was prepared using a unique protocol. Additional cases of NSCLC with 
available whole-genome sequence were also stained. Staining results were reviewed 
and scored by intensity of staining and the percentage of positive tumor cells. Cases 
with positive staining of any intensity in greater than 1% of tumor cells were considered 
positive (H score > 1). Clinical, pathological, and genomic features of PD-L1 positive 
cases were reviewed. Results:Eighty cases of NSCLC were identified and used in TMA 
construction. 78 cases had matched lymph node metastases included in the TMA. 29 
cases (36%) were positive by the SP142 clone, 19 (24%) by E1L3N, and 27 (34%) by 
the 28-8 clone. The 3 clones showed concordant results in 61 (76%) of cases, 15 (19%) 
discordant cases showed low level staining with SP142/28-8 and no staining with E1L3N, 
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Results: Median patient age was 73 (IQR 70–80) years. 75% (n=18) were asbestos-
exposed. ECE was present in 10/11 patients with PM (MPM (10); lung cancer (1)). The 
false negative case had MPM. 1 MPM case was initially diagnosed with BAPE but 
reclassified as MPM after developing progressive PM, consistent with their initial MRI 
result (ECE present). ECE was absent in 6/7 patients with BPD (BAPE (4), fibrothorax (2), 
TB (1)). The false positive case had TB. Table 1 summarises diagnostic performance.

Table 1: Diagnostic performance and reproducibility of ECE, CT morphology and MRI 
morphology in pleural malignancy

Sensi-
tivity 
(%)

Spec-
ificity 
(%)

Negative 
Predictive 
Value (%)

Positive 
Predictive 
Value (%)

Inter-observer 
agreement

Intra-observer 
agreement

CT Morphology 90 50 80 69 0.753 Not done

MRI Morphology 91 71 83 83 0.727 Not done

MRI Early Con-
trast Enhance-
ment

91 86 86 91 0.766 1.000

Conclusion: ECE appears a sensitive and specific objective biomarker of PM, out-performing 
subjectively-defined CT and MR morphology. SI/time curves for ECE assessment can be 
generated reproducibly in patients with minimal pleural thickening, suggesting potential 
utility as a non-invasive biomarker for the early detection of MPM or low-volume metastatic PM.  
Keywords: biomarker, pleural malignancy, Mesothelioma, MRI
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ORAL14.02 Clinical Significance of Soluble CD26 in Malignant Pleural 
Mesothelioma Nobukazu Fujimoto1, Kei Ohnuma2, Keisuke Aoe1, Osamu Hosono2, 
Taketo Yamada3, Takumi Kishimoto1, Chikao Morimoto2 1Asbestos Study Center, Okayama 
Rosai Hospital, Okayama/Japan, 2Therapy Development and Innovation for Immune Disorders 
and Cancers, Juntendo University, Tokyo/Japan, 3Pathology, Keio University, Tokyo/Japan

Background: There is no established diagnostic marker for malignant pleural 
mesothelioma (MPM). CD26 is a 110 kDa, multifunctional, membrane-bound 
glycoprotein on the surface of many cell types that has dipeptidyl peptidase IV (DPPIV) 
enzyme activity. The aim of this study was to evaluate the clinical significance of 
soluble CD26 in patients with MPM. Methods: The study included 80 MPM patients, 
79 subjects with past asbestos exposure (SPE), and 134 patients with other benign 
pleural diseases (OPD) that were included as a control group. Soluble CD26 levels 
and DPPIV activity in serum and/or pleural fluid were determined using an ELISA kit. 
To make a comparative review of the usefulness of sCD26, we determined serum and 
pleural fluid soluble mesothelin-related peptides (SMRP). SMRP was measured by the 
chemiluminescent enzyme immunoassay (CLEIA) based on 2-step sandwich method. 
Results: Serum sCD26 levels and DPPIV enzyme activity in patients with MPM were 
significantly decreased compared with those in the SPE group (P=0.000). The level of 
serum sCD26 was significantly decreased in patients with advanced stages of MPM 
compared with those with earlier stages (P=0.047). The median OS of patients with 
MPM who had higher DPPIV enzyme activity was significantly longer than that of those 
with lower DPPIV enzyme activity (P=0.032). The sCD26 levels in the pleural fluid of 
MPM patients with an epithelioid subtype were significantly increased compared with the 
OPD cohort (P=0.012). Moreover, DPPIV enzyme activity in the pleural fluid of patients 
with MPM with an epithelioid subtype were significantly increased compared with those 
in the OPD cohort (P=0.009). Patients with MPM who had lower specific DPPIV activity, 
determined as DPPIV/sCD26, showed significantly prolonged survival compared with 
those with higher specific DPPIV activity (P=0.028). Median values of serum and pleural 
fluid SMRP in MPM patients were 0.43 and 15.37 mmol/l, respectively. Median value 
of pleural fluid SMRP in epithelioid MPM was 17.28 mmol/l. Median values of serum 
SMRP in SPE and pleural fluid SMRP in OPD were 0.90 and 0.43 mmol/l, respectively. 
Pleural fluid SMRP in MPM was significantly higher than in OPD (P=0.000) and serum 
SMRP in MPM was significantly higher than in SPE (P=0.000). Conclusion: Serum 
sCD26 and DPPIV enzyme activity appear to be useful biomarkers for differentiating 
patients with MPM from SPE. The sCD26 levels or DPPIV enzyme activity in pleural fluid 
appear to be biomarkers in patients with an epithelioid subtype of MPM. DPPIV activity 
in serum or pleural fluid appears to be predictive for the prognosis of patients with MPM.  
Keywords: asbestos, CD26, mesothelin, Mesothelioma
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ORAL14.03 Integrin Linked Kinase Pathway: A Potential Driver of 
Tumorigenesis of Malignant Pleural Mesothelioma Assunta De Rienzo1, 
Michael A. Archer1, Beow Y. Yeap2, Nhien Dao1, Daniele Sciaranghella1, Antonios C. 
Sideris1, Alexander G. Holman3, Yaoyu E. Wang3, Larry Croft4, William G. Richards1, 
Raphael Bueno1 1Surgery, Brigham and Women’S Hospital, Boston/United States of 
America, 2Medicine, Massachusetts General Hospital, Boston/MA/United States of 
America, 3Department of Biostatistics and Computational Biology, Center for Cancer 
Computational Biology, Dana Farber Cancer Institute, Boston/MA/United States of 
America, 4Malaysian Genomics Resource Centre, Kuala Lumpur/Malaysia

Background: Identifying driver mutations assists with understanding molecular 
aspects of cancer and development of novel drugs. The genetics of malignant pleural 

in vivo mouse models and correlation with clinical data were performed. Results: 
EMT is highly associated with an inflammatory tumor microenvironment in lung 
adenocarcinoma, independent of tumor mutational burden. We found immune activation 
co-existent with elevation of immune checkpoint molecules, including PD-L1, PD-L2, PD-
1, TIM-3, BTLA and CTLA-4, along with increases in tumor infiltration by CD4+Foxp3+ 
regulatory T cells in lung adenocarcinomas that displayed an EMT phenotype. Similarly, 
IL-6 and indoleamine 2, 3-dioxygenase (IDO) were elevated in these tumors. We 
demonstrate that in murine models of lung adenocarcinoma, many of these changes 
are recapitulated by modulation of the miR-200/ZEB1 axis, a known regulator of EMT. 
Furthermore, B7-H3 is found to negatively correlate with overall survival and recurrence 
free survival, indicating a potential new therapeutic target in lung adenocarcinoma in the 
future. Conclusion: EMT, commonly related to cancer metastasis and drug resistance, 
is highly associated with an inflammatory tumor microenvironment with elevation of 
multiple targetable immune checkpoints and that is regulated at least in part by the 
miR-200/ZEB1 axis. These findings suggest that EMT may have potential utility as a 
biomarker selecting patients more likely to benefit from immune checkpoint blockade 
agents and other immunotherapies in NSCLC and possibly a broad range of other cancers.  
Keywords: lung adenocarcinoma, epithelial-mesenchymal transition, tumor 
microenvironment, Immune checkpoints
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ORAL14.01 Early Contrast Enhancement as a Non-Invasive Objective 
Biomarker of Pleural Malignancy Selina Tsim1, David B. Stobo2, Gordon W. Cowell2, 
Rosemary Woodward3, John E. Foster3, Kevin G. Blyth1 1Respiratory Medicine, New South 
Glasgow University Hospital, Glasgow/United Kingdom, 2Radiology, New South Glasgow 
University Hospital, Glasgow/United Kingdom, 3, Glasgow Clinical Research Imaging Facility, 
Glasgow/United Kingdom

Background: Despite imaging advances, differentiating pleural malignancy (PM) from 
benign pleural disease (BPD) remains challenging, particularly early-stage Malignant 
Pleural Mesothelioma (MPM), which can look similar to benign asbestos-related pleural 
effusion (BAPE). We report the diagnostic performance of a novel Magnetic Resonance 
Imaging (MRI) biomarker of PM - Early Contrast Enhancement (ECE). Methods: 24 patients 
with suspected PM were recruited prospectively (January 2013-November 2014). All 
underwent contrast-enhanced Computed Tomography (CT) scanning and Thoracoscopy. 
3-T Pleural MRI was performed prior to Thoracoscopy (median 4 (IQR 4–8) days). Imaging 
methodology was developed using patients 1-6. In 18 patients, T1-weighted 3D-spoiled-
gradient-echo sequences were acquired coronally at baseline, 40 and 80 seconds and 
4.5, 9 and 13.5 minutes after intravenous Gadobutrol contrast. Mean signal intensity (SI) 
of parietal pleura at each time-point was derived from 15 regions of interest placed by 
two respiratory physicians. ECE on the resulting SI/time curve was defined objectively as 
an early peak (at/before 4.5 minutes) and/or late fall in mean SI (Figure 1). CT and MRI 
scans were assessed for morphological features of PM by two thoracic radiologists. All 
analyses were blinded. Diagnostic performance was assessed using contingency tables. 
Inter- and intra-observer agreement was assessed using Cohen’s kappa statistic. 
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Conclusion: The administration of intracavitary cisplatin-fibrin as high as 44mg/
m2BSA is safe after P/D, also in combination with induction chemotherapy. 
Tissue cisplatin concentration was high whereas no dose limiting toxicity 
due to systemic distribution was detected. A confirmation of the safety and 
efficacy of the highest dosage, 44 mg/m2BSA, in a phase II trial is warranted.  
Keywords: intracavitary chemotherapy, pleurectomy / decortication, extrapleural 
pneumonectomy, pharmacokinetics
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ORAL14.06 MesobanK - an International Mesothelioma Tissue Bioresource - 
Now Open for Tissue Requests Robert C. Rintoul1, Doris M. Rassl1, Jacki Gittins1, 
John Edwards2, Dean A. Fennell3, Nick Maskell4, Richard Booton5, Anoop Chauhan6, Vikki 
Hughes1, Stefan Marciniak7 1Thoracic Oncology, Papworth Hospital NHS Foundation Trust, 
Cambridge/United Kingdom, 2Thoracic Surgery, Northern General Hospital, Sheffield/United 
Kingdom, 3MRC Toxicology Unit, University of Leicester & Leicester University Hospitals, 
Leicester/United Kingdom, 4Respiratory Medicine, Southmead Hospital, Bristol/United 
Kingdom,5Respiratory Medicine, University Hospitals of South Manchester, Manchester/
United Kingdom, 6Respiratory Medicine, Portsmouth Hospitals NHS Trust, Portsmouth/United 
Kingdom, 7Hutchison MRC, University of Cambridge, Cambridge/United Kingdom

Background: Availability of quality assured, fully annotated mesothelioma tissue 
collected to rigorous standard operating procedures (SOPs) to facilitate basic and 
translational research is very limited. MesobanK, funded by the British Lung Foundation 
and the Mick Knighton Mesothelioma Research Fund, is a UK based bioresource to 
collect fresh tissue, blood, pleural fluid and anonymised linked clinical data to strict 
SOPs from patients with malignant pleural mesothelioma. Methods: 1) To construct a 
tissue microarray (TMA) from 1000 cases of formalin fixed paraffin embedded pleural 
mesothelioma tissue linked to a clinical data set. Each case will have several cores taken 
to allow for tumour heterogeneity. 2) To collect 300 cases of fresh pleural mesothelioma 
tissue (5 samples per case), blood (whole blood, serum, plasma and buffy coat) and 
pleural fluid (supernatant and cell pellet) linked to a clinical data set. Longer term follow 
up and survival data will be provided by the UK National Cancer Registration Service. 
3) To develop at least 20 new fully characterised and annotated mesothelioma cell
lines. Governance MesobanK abides by all relevant UK and EU legislation regarding the
collection of tissue and data. Mesobank is a member of the UK Confederation of Cancer 
Biobanks. Prioritisation for access to samples will be based solely on scientific merit.
The project is managed by a dedicated project manager and overseen by a Steering
Committee; an independent Scientific Advisory Board reviews anonymised applications
for samples. Results: All required ethical permissions have been obtained. A secure,
web-based multi-user database has been constructed for data collection. As of April
2015, 730 of the 1000 cases for the TMA have been acquired from UK pathology
departments and the first part of the TMA construction is underway at the Cancer
Research UK Cambridge Institute. In the first year of operation, 100 prospective cases
have been banked and quality control to assess tumour percentage and necrosis in each 
sample is underway. Figure 1 shows weight of sample versus tumour percentage from
the QC of the first 144 samples. Twenty six new cell lines have been developed and are
currently being characterised.

mesothelioma (MPM) has primarily been to date described in terms of deletions of 
specific chromosomal regions with CDKN2A and NF2 most commonly mutated, and 
more recently, evidence for a role of BAP1. The current work suggests that activation 
of the Integrin Linked Kinase (ILK) pathway may be oncogenic in a subset of MPM. 
Methods: Whole-genome sequencing was accomplished for 10 tumor and matched 
normal genomic DNA samples using a Complete Genomics platform. Tumor and normal 
genomes were sequenced to at least 30-fold haploid coverage, with corresponding 
diploid coverage of at least 99.5%. Selected candidates single nucleotide variations 
(SNVs) were further characterized using PCR and Sanger sequencing to identify tumor-
specific single nucleotide mutations. Potential driver genes were investigated in 147 
additional MPM cases by targeted resequencing. Levels of transcripts were examined 
in an available expression data set (Affymetrix® Human Gene 1.1 ST Array). Association 
of mutation status and gene expression to clinicopathologic variables was explored 
statistically. Results: Among 146 single nucleotide variants (SNVs) mapping in amino 
acid coding regions of annotated exons and generating non-synonymous amino acid 
changes, 85 were confirmed to be tumor specific. Functional enrichments of genes 
affected by point mutations were performed utilizing Ingenuity Pathway Analysis to 
identify clusters of genes annotated in pathways potentially relevant to the biology of 
MPM. Mutations affecting genes involved in the Integrin Linked Kinase (ILK) pathway 
were the most significantly (p = 4.9e-5) enriched. Specifically, 5 of 10 sequenced 
MPM samples showed point mutations in at least one of 6 genes of this pathway 
(MYH9, MYH6, MYH10, PIK3C2A, RHOA, and TNFRSF1A). Re-sequencing analysis of 147 
MPM tumors identified 40 SNVs in these genes among 31 MPM samples (21%). Thirty-
five (88%) SNVs were present in both tumor and matching normal DNA samples. In 4 
samples, tumor specific mutations were identified, 3 in MYH9 (1.4%) and 2 in RHOA (1.4%) 
both recently proposed as genes involved in tumorigenesis. Non-epithelioid tumors 
expressed significantly higher levels ofMYH9 (p<0.001), RHOA (p<0.001), and MYH10 
(p=0.001) compared to epithelioid tumors. RHOA was more highly expressed in 
men than women (p=0.001). The highest quartile of MYH9 and of RHOA expression 
was associated with higher gender-adjusted risk of death (HR=2.23 and HR=1.95, 
respectively) compared to the lower three quartiles (p<0.001) by multivariate 
analysis. Conclusion: Tumor specific mutations in MYH9 or RHOA were found in six 
of 157 (3.8%) MPM patients. Interestingly, both MYH9 (22q13.1) and RHOA (3p21.3) 
reside in two chromosomal regions frequently deleted in MPM. Additional analysis is in 
progress to investigate the role of ILK pathway activation in MPM. These observations 
suggest that a sub-class of MPM may respond to therapy targeting the ILK pathway.  
Keywords: Mesothelioma, next-generation sequencing, Integrin Linked Kinase (ILK) 
Pathway, MYH9 RHOA
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ORAL14.05 Intracavitary Cisplatin-Fibrin After Resection of Malignant Pleural 
Mesothelioma Isabelle Opitz1, Arthur Kostron1, Olivia Lauk1, Mayura Meerang1, Martina 
Friess1, Guillaume Wuilleret1, Cordelia Bommeli1, Alexander Jetter2, Beat Aeschlimann3, 
Detlef Günther3, Rolf Stahel4, Walter Weder1 1Division of Thoracic Surgery, University 
Hospital Zurich, Zurich/Switzerland, 2Department of Clinical Pharmacology and Toxicology, 
University Hospital Zurich, Zurich/Switzerland, 3Department of Chemistry and Applied 
Biosciences, Laboratory of Inorganic Chemistry, Eth Zurich, Zurich/Switzerland, 4Laboratory 
of Molecular Oncology, Clilnic of Oncology, University Hospital Zurich, Zurich/Switzerland

Background: Local tumor recurrence is very frequent after resection of malignant pleural 
mesothelioma (MPM). Intracavitary chemotherapy has been shown to be a promising 
approach to improve local tumor control. Here, we present the results of a phase-I-
dose-escalation trial with intracavitary application of cisplatin-fibrin after surgical tumor 
resection. Methods: Altogether 12 patients (75% IMIG stage III-IV) were treated with 4 
different dose levels of cisplatin (11, 22, 33 and 44mg/m2 body surface area (BSA)). 
Eight patients of 22, 33 and 44mg/m2 groups received previous induction treatment with 
intravenous cisplatin/pemetrexed. Cisplatin-fibrin was sprayed on the surface of chest 
wall, diaphragm, mediastinum and lung after pleurectomy/decortication (P/D). Blood 
was taken before surgery and at several time points after the treatment. Tissue sampling 
was conducted before and at 90 minutes after the administration. Cisplatin levels were 
measured by inductively coupled plasma sector field mass spectrometry. Results: 
Serum cisplatin kinetics and AUC0-120 are depicted in figure 1. Induction intravenous 
chemotherapy contributed to >50% of total serum cisplatin levels compared to cisplatin-
fibrin (figure 1B). The median AUC0-24 of the 3 patients in the highest dose level (44mg/
m2BSA) including predoses from induction chemotherapy reached 23h*µg/g, which is 
still below the suggested renal toxicity risk level, 25h*µg/g (Royer 2008). Our serum 
cisplatin AUC levels stayed far below levels reported after intrapleural perfusion (approx. 
89h*µg/g (Ried 2013)). Local cisplatin concentration in tissues varied from 12-133 
(median: 36.5µg/g) and did not seem to be dose dependent. No dose limiting toxicity 
due to cisplatin was observed. Major morbidity was observed in 4 patients (33%). 30day- 
and 90day-mortality was 0%. The median follow up after surgery was 11 months (range: 
5-28 months). In 8 patients receiving 11, 22, 33 mg/m2BSA, relapse was detected after
a median freedom from recurrence (FFR) of 8 months (95% confidence interval (CI): 1-14 
months). In three patients with early IMIG stage (I and II), no sign of relapse was observed
at 28, 8 and 6 months after the treatment (11, 44, 44 mg/m2BSA, respectively). The last
patient (44mg/m2BSA) with IMIG stage III tumor currently shows no sign of recurrence at
5 months after surgery.
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patients reported a higher number of symptoms at 1 month ( =12.4 + 6.3), 5 months 
( =10.2 + 6.6), 9 months ( =9.3 + 7.0), and 12 months ( =10.6 + 7.2). Post hoc 
contrasts found no differences in the number of symptoms at the 5, 9, and 12 month 
assessments. The occurrence of the five of the most frequent symptoms (i.e., pain, lack 
of energy, shortness of breath (SOB), feeling drowsy, worrying) increased significantly 
from before to one month after surgery and then decreased at 5 months. At 5 and 
12 months, 78% of the patients reported SOB. Lack of energy was reported by 70.8% 
and 66.5% of the patients at 5 and 12 months, respectively. Forty-seven percent of 
the patients reported worrying and 65% of the patients reported drowsiness at the 5 
and 12 month assessments. Finally, the occurrence of pain decreased from 56% at 5 
months to 49% at 12 months. Cough and difficulty sleeping persisted over the first five 
months of the study. From 5 months to 12 months, 51% continued to report difficulty 
sleeping. The occurrence of cough was reduced from 60% at 5 months to 54% at 12 
months. Conclusion: Findings from this study suggest that patients experience a high 
number of symptoms for up to 12 months after lung cancer surgery. The reduction in 
symptom burden is relatively modest from 5 to 12 months. These findings can be used 
to educate patients about the course of postoperative recovery after lung surgery. 
In addition, clinicians need to assess for these symptoms and develop effective 
interventions to improve symptom management for this vulnerable group of patients.  
Keywords: Preoperative, postoperative, symptoms, Surgery
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ORAL15.02 Identification and Management of Unique Immune Mediated 
Toxicities Marianne Davies1, Emily Duffield2, Elin Rowen2 1Medical Oncology, Yale Cancer 
Center, New Haven/CT/United States of America, 2Medical Oncology, Yale Cancer Center, 
New Haven/United States of America

Background: Various approaches to immunotherapy have shown promise in the 
treatment of lung cancer. Checkpoint inhibitors have been used to enhance T-cell 
immune response against lung cancers. The inhibitors include drugs that target cytotoxic 
T-lymphocyte-associated antigen 4 (CTLA-4), programmed cell death protein 1 (PD-1)
and programmed cell death protein ligand 1 (PD-L1). Immune checkpoint inhibitors
promote t-cell proliferation allowing the immune system to recognize tumor antigens.
If the t-cells become over active, they can attack healthy tissue, a process referred to
as auto immunity. These adverse events (irAEs) differ from typical cytotoxic therapy
side effects. Early identification and management of irAEs can help minimize advanced
toxicities. An assessment algorithm was developed to help guide nurses and other
health care providers in the assessment and management of irAEs. Methods: Immune
checkpoint inhibitors are associated with immune related adverse events, referred to
as irAEs. Immune checkpoint inhibitors promote t-cell proliferation allowing the immune
system to recognize tumor antigens. However, if the t-cells become overactive, they can
start to attack healthy tissue, a process referred to as auto-immunity. This process can
occur in any organ of the body. Typically it occurs in systems that contain significant T
cells. IrAEs are usually low grade. However, grade 3-4 toxicity has been noted in up to
15% of patients across studies. There have been treatment related deaths as a result of 
unidentified or managed side effects. There are variable patterns of presentation of irAEs. 
They may occur immediately after infusion or several months after treatment completion 
or discontinuation. The risk of irAEs may be increased with combination checkpoint
therapy and combination with radiation therapy. The mechanism of the adverse event is
immune mediated. Therefore, treatment may differ from the traditional management of
the symptom. IrAEs are typically managed by drug discontinuation or administration of
local or systemic corticosteroids. Hormone replacement may also be necessary for more 
advanced toxicities. Utilization of monitoring and treatment algorithms is essential for
optimal control of irAEs. Results: An assessment algorithm was developed to help guide
health care providers in the assessment, monitoring and management of immune related 
adverse events associated with immune checkpoint inhibitors. Conclusion: Patients and
other healthcare providers must be educated about potential irAEs prior to treatment with 
checkpoint inhibitors. Members of the multidisciplinary team must be diligent in screening 
for the onset of irAEs during and after the completion of treatment. Early identification
and treatment of irAEs can help minimize the risk for advanced toxicities and long term
complications. In some cases, prompt management may allow for re-initiation of treatment. 
Keywords: toxicities, IrAE’s, Immune mediated adverse events, Immunotherapy
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ORAL15.03 Application of Ultrasound-Guided Femoral Venous Catheters 
Inserted at Various Sites in Patients with Superior Vena Cava Obstruction 
Zhang J. Hui1, Tang S. Yuan2 1Department of Respiratory Medicine, Xiangya Hospital, 
Centrall South University, Changsha/China, 2College of Nursing, Central South University, 
Changsha/China

Background: The aim was to investigate the clinical effect and complication incidence of 
placing femoral venous catheters (FVCs) at different sites in patients with superior vena 
cava obstruction (SVCO). This study provides a basis for optimized vascular access in SVCO 
patients. Methods: Patients who underwent advanced lung cancer plus SVCO and received 
initial chemotherapy were treated in our hospital from July 2013 to January 2015. These 
patients were randomly divided into the observation and control groups. The observation 
group received “mid-thigh femoral venous catheters,” whereas the control group was 
treated with “groin femoral venous catheters.” The effect of catheter placement as well 
as the incidence of complications were compared between these two groups. Results: 
The bleeding scores (2.44±0.62 vs. 1.36±0.49), the retention time (195.08±39.19 days 
vs. 91.53±32.88 days), the patient comfort scores (4.20±0.87 vs. 1.35±0.91), and the 
pain scores (1.64±0.91 vs. 2.42±1.08) were all recorded and compared between the 

Conclusion: Procurement of formalin fixed tissue for the TMA and fresh biospecimens 
is progressing well and MesobanK is now open for investigators to apply for tissue 
samples. Enquiries about tissue availability should be directed to mesobankadmin@
papworth.nhs.uk. An application form is available at www.mesobank.com. A cost 
contribution model has been developed to support on-going funding of MesobanK.  
Keywords: Mesothelioma, Tissue bank, Bioresource
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ORAL14.07 Preclinical Investigation of the Therapeutic Potential of Nintedanib 
in Malignant Pleural Mesothelioma Viktoria Laszlo1, Judit Ozsvar1, Mir A. Hoda1, 
Thomas Klikovits1, Dora Lakatos2, Tamas Garay3, Walter Berger4, Michael Grusch4, 
Walter Klepetko1, Frank Hilberg5, Balazs Dome1, Balazs Hegedus1 
1Division of Thoracic Surgery, Medical University Vienna, Vienna/Austria, 2Department of 
Biological Physics, Eotvos University, Budapest/Hungary, 32Nd Department of Pathology, 
Semmelweis University, Budapest/Hungary, 4Institute of Cancer Research, Medical University 
Vienna, Vienna/Austria, 5Boehringer Ingelheim Austria GmbH, Vienna/Austria

Background: Malignant pleural mesothelioma (MPM) is a devastating malignancy 
with still rising incidence worldwide. Its aggressive biological behavior and therapy 
resistance result in a median overall survival (OS) of 9 to 17 months only. Currently, 
platinum-based chemotherapy in combination with antifolate agents is the standard 
front-line therapy for MPM and to date no molecularly targeted therapeutic approaches 
have been approved in the clinics. Nintedanib is an indolinone derivative that has been 
demonstrated to efficiently inhibit the activity of VEGFR, PDGFR and FGFR tyrosine kinase 
isoforms and thus to be capable to suppress angiogenesis and tumor growth. Here, we 
report the antitumor activity of nintedanib in MPM. Methods: 21 MPM cell lines were 
treated with nintedanib and SRB assays were performed to determine the IC50 values 
for each cell line. 4 sensitive cell models were selected for further in vitro analysis: 
BrdU, TUNEL and clonogenic assays were performed to investigate the impact of 
the drug on the proliferation, apoptosis and colony formation capacity of MPM cells, 
respectively. The migratory activity of MPM cells was analyzed with 2D videomicroscopy. 
The downstream signaling of the target receptors was investigated by Western blot 
analysis. Drug interactions with cisplatin were assessed in the p31 MPM cell line and in 
its cisplatin-resistant subline (p31cis) by using the CalcuSyn software. The in vivo anti-
MPM activity of nintedanib was studied in an orthotopic human MPM xenograft model 
in SCID mice. Tumor-bearing animals were treated with 50 mg/kg nintedanib daily, per 
os (PO) or intraperitoneally (IP) and followed for survival. Results: Nintedanib exerted a 
growth inhibitory effect on MPM cell lines in both short- and long-term viability assays. 
The inhibition of proliferation was observed in all MPM cell models analyzed, whereas 
significant apoptosis induction was only found in half of them. Migratory activity strongly 
decreased upon nintedanib treatment. Down-regulation of Erk1/2 phosphorylation was 
evident within 10 min of treatment and was present even after 24h. Nintedanib, however, 
had no inhibitory effect on the activation of Akt or S6. Additive, but no synergistic effect on 
cell viability was detected in the p31 and p31cis MPM cells when nintedanib was combined 
with cisplatin. In vivo, survival of PO-treated animals showed favorable trend (vs. PO 
control, log-rank test, p=0.059). Nintedanib significantly prolonged the survival of mice 
when it was administered IP (vs. IP control, log-rank test, p=0.0008). Conclusion: Our 
data suggest that nintedanib exerts antitumor activity in MPM both in vitro and in 
vivo and thus may represent a promising novel therapeutic option in this malignancy.  
Keywords: Mesothelioma, nintedanib
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ORAL15.01 Changes in Symptom Occurrence Rates from before through 12 
Months following Lung Cancer Surgery Trine Oksholm1, Christine Miaskowski2, 
Tone Rustoen3 1Department of Respiratory Medicine, Oslo University Hospital, Oslo/
Norway, 2School of Nursing, University of California, San Francisco/United States of 
America, 3Division of Emergencies and Critical Care, Oslo University Hospital, Oslo/Norway

Background: Knowledge about how symptoms change following lung cancer surgery 
is important. Patients want information about the usual course of recovery including 
information about when they need to contact their clinician if symptoms persist. To 
our knowledge, only three studies have evaluated the occurrence of symptoms in 
patients prior to and following lung cancer surgery. The purpose of this study was to 
evaluate changes in symptom occurrence from the preoperative period to 1 year after 
surgery using a multidimensional symptom assessment scale (i.e., Memorial Symptom 
Assessment Scale (MSAS). Methods: Patients were recruited from three university 
hospitals in Norway. They completed a number of self-report questionnaires prior to 
and again at 1, 5, 9, and 12 months following surgery. The questionnaires provided 
information on demographic and clinical characteristics as well as on symptoms. 
Patients’ medical records were reviewed for disease and treatment information. 
Descriptive statistics were used to present demographic and clinical characteristics. 
Analysis of variance (ANOVA) was used to compare the total number of symptoms across 
the 5 assessments. Results: At 12 months after surgery, the sample consisted of 113 
(58%) men and 81 (43%) women who had a mean age of 66 years (SD 8.1, range 30 
to 86). Findings from the ANOVA demonstrated significant changes in total number 
of symptoms over time. Compared to the preoperative assessment ( =8.7 + 6.8), 
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• All LCNSs (keyworkers) will have level 1 smoking cessation training - 83% (5/6)

• All patients assessed will have smoking assessment documented in holistic care 
plan - 80% (118/148)

• LCNS will discuss with all smokers the benefits of cessation and document - 100% 
(32/32)

• All smokers will be offered the NHS leaflet “It’s so much easier since I quit” or 
individualised Information Prescription and document in holistic assessment care 
plan - 97% (31/32)

• All smokers willing to consider quitting will be signposted to a smoking cessation 
service / GP clinic / National Helpline - 67% (18/27)

Via audit forms received 16 (14%) patients never smoked, 70 (59%) ex-smokers, 32 
(27%) current smokers. Of the current smokers the mean age to start smoking was 
16.5 years. 21 (66%) smoked within 30 minutes of waking, 3 (9%) 31-60 minutes of 
waking and 8 (25%) after 60 minutes. 27 (84%) of smokers were willing to quit. 
Conclusion: Smoking cessation is an integral part of the LCNS role to help improve 
clinical outcomes and effectiveness. Meeting patients at various stages of the 
diagnosis and treatment pathway they are in a privileged position to affect change. 
Continued skill developments and improved understanding of smoking cessation 
strategies will increase their effectiveness. Recommendations: All LCNS to complete 
smoking cessation training level 1 and level 2 training within 1 year with annual 
update. Use: Ask / Assess / Advise / Assist / Arrange protocol to assist smoking 
cessation intervention. Nursing notes to include assessment of patient’s progress 
in smoking cessation in order to monitor impact of intervention. Include smoking 
cessation advice as part of hospital Comissioning for Quality and Innovation (CQUIN).  
Keywords: Smoking Cessation, Lung Cancer Nurse Specialist
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ORAL15.07 I Am Dying of Mesothelioma Carol A. Davies1, Naomi Horne2 
1Macmillan Lung Cancer Clinical Nurse Specialist, Aneurin Bevan Univesity Health Board, 
Monmouthshire/United Kingdom, 2Macmillan Lead Lung Cancer Nurse, Cardiff and Vale 
University Health Board, Cardiff/United Kingdom

Background: Malignant Mesothelioma is a devastating disease associated with poor 
outcome and highly complex symptoms. The disease is frequently linked to past 
asbestos exposure, for many via occupational exposure. A Mesothelioma patient 
approached the lung cancer CNS expressing his wish to share his experience with 
others. Therafter, with the patient’s consent, the content of this information continues 
to be used as an educational tool to enhance patient care. Methods: The format 
agreed was interview. Consent obtained. For maximum impact the interview was video 
recorded. It followed the patient story, told in his words from beginning to present: 1. 
Investigations and diagnosis 2. Treatment 3. The here and now It was very important to 
both authors that this be the patient’s story. Technical support used was recommended 
by Macmillan. Results: Diagnostic delays Angry cause occupational exposure. Imperitive 
doctors ask! Told Mesothelioma. No Cure. Devistated Prognosis 2 years: Chemotherapy 
recommended. ‘It was bad. If someone had said to me do you want to die, I would have 
said yes’. Lack of support group – all dying! Supportive lung nurses . Breathless – 
‘Cannot walk anymore, have to take car’. ‘Unable to talk in groups, too breathless’. I’d 
rather put up with pain than take something stronger’ which takes away my quality of 
life. ‘Know things will get worse’. ‘I’m remote from my wife’. ‘I have a death sentence’. 
‘I’m living it and at the end of it I’m gone’. Conclusion: A patient story is emotive and 
powerful. This story highlights in part the complexities associated with the Mesothelioma 
pathway. It also identifies various multifaceted difficulties patient’s face. This video 
is used as an educational tool for professionals in mesothelioma care within the UK.  
Keywords: Occupational exposure, Highly complex symptoms, Death sentence, 
Mesothelioma patient story
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ORAL16.01 Tyrosine Kinase Inhibitors (TKIs) for the Treatment of Brain 
Metastases (BMs) from Advanced Lung Cancer: A Large Retrospective Cohort 
Study Chiara Bennati1, Luca Paglialunga1, Alessio Gili2, Rita Chiari1, Vincenzo Minotti1, 
Giulio Metro1, Annamaria Siggillino1, Sara Baglivo1, Lucio Crinò1 1Clinical Oncology, S 
Maria Della Misericordia Hospital, Perugia/Italy, 2Experimental Medicine, S Maria Della 
Misericordia Hospital, Perugia/Italy

Background: BMs are found in up to 30% of patients (pts) with advanced non small cell 
lung cancer (NSCLC), and are associated with a poor prognosis despite radiotherapy 
treatment, with a median survival of 6 months (mo). Several data are suggesting the 
potential brain activity of tyrosin kinase inhibitors (TKIs) alone in NSCLC pts with activating 
mutations. We retrospectively identified EGFR mutated and ALK rearranged NSCLCs with 
BMs, to evaluate the efficacy of TKIs and their role in the upfront setting. Methods: Out 
of a cohort of 270 never smoker (NS) NSCLC patients (pts) treated at our Institution 
from 2/2006 to 2/2015, 89 (32.9%) NSCLCs BMs were identified, synchronous in 27 
pts (30.3%). 38 pts (42.7%) harboured an EGFR mutation, 33 pts (37.1%) were ALK 

observation and control groups. The differences are statistically significant (P<0.001). 
Moreover, there are statistically significant differences in catheter-associated thrombosis 
(1.69% vs. 14.55%), catheter entry site infection (1.69% vs. 21.82%), and the incidence 
of total complications (11.86% vs. 45.45%) between the observation and control groups 
(P<0.05). However, the differences in both the one-time success rate of catheterization 
(98.32% vs. 98.18%) and the catheter occlusion (8.48% vs. 9.09%) are not significant 
between the observation and control groups (P>0.05). Conclusion: Compared 
to groin femoral venous catheters, mid-thigh femoral venous catheters have good 
catheter placement effect, low complication incidence rate, and little influence on 
patients’ degree of comfort; therefore, it is a suitable treatment for SVCO patients.  
Keywords: ultrasound-guided, mid-thigh femoral vein, groin femoral vein, patients with 
superior vena cava obstruction
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ORAL15.05 Using Your Voice (UYV) - How to Use Your Nursing Voice at the 
Multi-Disciplinary Team (MDT) Meeting Lavinia Magee1, Josie Roberts2, Vanessa 
Beattie3, Clare De Normanville4, Diana Borthwick5 1Thoracic Oncology, Papworth Hospital, 
Cambs/United Kingdom, 2Rotherham Hospital, Rotherham/United Kingdom, 3Aintree 
University Hospital, Liverpool/United Kingdom, 4Department of Nursing and Midwifery, 
Sheffield Hallam University, Sheffield/United Kingdom, 5, Edinburgh Cancer Centre, 
Edinburgh/United Kingdom

Background: The role of the lung cancer nurse specialist (LCNS) varies across the UK, 
some working within teams and others as lone workers. Each LCNS brings strengths 
to the role and are individual in their approach. Over several years the National Lung 
Cancer Audit has highlighted the association between access to a LCNS and receipt 
of anti-cancer treatment. In 2013, 65.6% of patients who saw a LCNS received anti-
cancer treatment, compared to 27.1% of those who did not see a LCNS1. A more detailed 
analysis has been carried out at Sheffield Hallam University Opening doors to treatment2. 
In the time-pressured setting of a MDT meeting it can be difficult to get your point 
across. This is where a real impact can be achieved in acting as patient advocate. A 
joint working initiative between Lilly Oncology and the National Lung Cancer Forum For 
nurses (NLCFN) has developed with the aim to help improve the contribution of the LCNS 
in the MDT meeting. Methods: LCNSs, particularly those new in post, were invited to 
apply for a place in the first UYV workshops on 6th and 7th October 2014 in London. 
Experienced professionals delivered the UYV programme including: - insights training 
- building confidence in order to effectively represent your patient in the MDT meeting 
- developing skills to manage challenging conversations - invaluable communication 
skills and strategies - greater understanding of Performance Status assessment A 12 
week reflection period requiring submission of 3 reflective pieces of work followed 
the workshops. A mentor scheme was facilitated by 4 NLCFN committee members 
with teleconference calls organised by Lilly Oncology between the participants, their 
mentor and expert speakers. A final How you were heard closing workshop 19/01/2015, 
completed the training. Results: 20 applications were received and all were offered and 
accepted a place. Formal evaluation of the workshops will be led by the Faculty of Health 
and Wellbeing, Sheffield Hallam University using mixed methods of data collection and 
analysis against: - the extent to which the LCNS feels more confident and competent to 
effectively influence patient outcomes at the MDT as a result of attending the workshop - 
the potential impact of using this model of training in comparison to other courses Initial 
feedback evaluation indicates that 100% of the delegates agreed that the programme 
was of value to their clinical practise and influenced how likely they are to contribute to the 
MDT. Emergent themes include perceived power relationships, confidence, self-efficacy 
and self-belief. Increased insight into own and others communication styles has been 
enlightening, with improved knowledge and confidence in assessing Performance Status. 
Post course online survey results are awaited which we are keen to share. Conclusion: This 
collaboration has proved very successful and repeat UYV Workshops for 2015 have been 
planned. Confidence / self-efficacy development for specialist practitioner roles and inter-
professional working will be considered for future development. 1. http://www.hqip.org.
uk/assets/NCAPOP-Library/NCAPOP-2014-15/HSCICNLCA-2014finalinteractivereport.
pdf  2.http://www.shu.ac.uk/research/hsc/sites/shu.ac.uk/files/REVISED%20
FINAL%20DRAFT%20GNC%20T%20LCNS%207%203%2014%20(2).pdf  
Keywords: Using your voice, Multi-disciplinary team, Lung Cancer Nurse Specialist
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ORAL15.06 A Prospective Audit on Smoking Cessation and Lung Cancer Nurse 
Specialist Intervention within a Thoracic Oncology Service Maureen King, Lavinia 
Magee Thoracic Oncology, Papworth Hospital, Cambridge/United Kingdom

Background: Lung cancer is the most common smoking-related malignancy in the UK. 
Smoking cessation can improve survival, treatment efficacy and overall quality of life. The 
Lung Cancer Nurse Specialist (LCNS) is in a unique position to assess smoking history 
and the motivation/willingness of the patient to quit. The aim of this audit is to assess the 
effectiveness of the LCNS at assessing, actioning and documenting the smoking history 
and smoking cessation input of patients attending the Papworth Thoracic Oncology 
Service (PATHOS). Methods: A formic form was designed to include the audit criterion 
and aid data collection. Patients attending PATHOS from 01/09/2012 to 07/12/2012, 
with suspected or confirmed lung cancer, underwent a smoking assessment by one of 
6 LCNSs. Results: Of 199 patients attending PATHOS 148 were suspected of having 
primary lung cancer. 118 (80%) had smoking audit forms completed by the LCNS. Of 
the 30 patients where no audit form was completed, 29 had smoking history recorded 
in nursing documentation and actioned as appropriate, 1 patient had no smoking history 
recorded. Expected audit standards of 100% were:
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Conclusion: Low-molecular weight heparins significantly reduce the risk of venous 
thromboembolism at a price of increased major bleeding in patients with lung cancer. One 
episode of major bleeding occurred at every 3 VTEs prevented with LMWHs. Dose-escalation 
studies are certainly warranted to identify patients who would benefit most from LMWHs.  
Keywords: venous throbmoembolism, low-molecular weight heparin, lung cancer, meta-
analysis
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ORAL16.03 Acceptability of NSCLC, NOS in Advanced Disease: An Assessment 
of US Oncologists, Pulmonologists and Pathologists Tara Herrmann1, Panagiotis 
Fidias2 1Medscape Education, Fort Sam Houston/United States of America, 2Thoracic 
Oncology, University of Arizona Cancer Center, Phoenix/AL/United States of America

Background: In 2011 the College of American Pathologists, the International 
Association for the Study of Lung Cancer, and the Association for Molecular Pathology 
issued a recommendation to classify patients with advanced NSCLC into specific 
histological and molecular subtypes and minimize the diagnosis of not otherwise 
specified (NOS) subtype. The objective of this study was to define the rate of NOS 
subtype being observed in practice as well as the NSCLC care team’s knowledge and 
beliefs about a diagnosis of NOS subtype in advanced-stage disease. Methods: A 
series of 5 questions were developed to identify the incidence of NOS subtype being 
observed in the community as well as relevant care team knowledge gaps and beliefs 
that may influence the findings. The case vignettes and questions and were based on 
current standards of care and evidence-base in the treatment of advanced NSCLC. The 
questions were made available online to healthcare providers either through a survey 
or as part of 2 certified medical education activities; without monetary compensation 
or charge. Confidentiality of survey respondents was maintained and responses were 
de-identified and aggregated prior to analyses. The series of 5 questions was launched 
in both formats in December 2014 and participant responses were collected over the 
following 4 months. Results: In total, 553 oncologists, pathologists and pulmonologists 
answered all 5 questions. Oncologists who responded to the questions on average saw 
about 6-10 patients with suspected or diagnosed NSCLC per month while pathologists 
and pulmonologists were more likely to see 1-5 per month. Almost 60% of oncologists, 
pathologists and pulmonologists stated that the incidence of NOS subtype should occur 
in less than 5% of all cases. Yet, 28% of participating oncologists, 37% of pathologists, 
and 40% of pulmonologists would find a diagnosis of NSCLC, NOS acceptable. Moreover, 
45% of oncologists and 64% of pulmonologists stated that 11% or more of their patients 
are reported as having a diagnosis of NSCLC, NOS. Reasons for acceptability of NOS 
subtype differed between clinicians; with more pulmonologists stating it is always 
acceptable while pathologists and oncologists were more likely to cite age or smoking 
status, respectively. When asked what contributes to this belief a majority of oncologists 
and pathologists cited an inability to obtain adequate tissue while pulmonologists were 
more likely to state that subtyping was unnecessary to prescribe the appropriate therapy 
(30%) or it was a result of system barriers (25%). Conclusion: Despite recommendations 
from key organizations the incidence of NSCLC, NOS many members of the care team 
continue to accept a diagnosis of NOS in their patients. Our findings demonstrate a 
pressing need for additional education of the multidisciplinary care team involved in the 
diagnosis of advanced NSCLC so as to ensure appropriate diagnosis and treatment.  
Keywords: NOS, NSCLC
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ORAL16.05 Retrospective Analysis of ctDNA EGFR Mutations in the Phase III, 
Randomized IMPRESS Study Sang-We Kim1, Yi-Long Wu2, Kazuhiko Nakagawa3, 
Jin -Ji Yang2, Myung-Ju Ahn4, Jie Wang5, James Chih-Hsin Yang6, You. Lu7, Shinji 
Atagi8, Santiago Ponce9, Jean-Charles Soria10, Tony Mok11, Xiaojin Shi12, Rosemary 
Taylor13, Haiyi Jiang12, Kenneth Thress14 1Department of Oncology, Asan Medical Center, 
University of Ulsan College of Medicine, Seoul/Korea, 2Guangdong Lung Cancer Institute, 
Guangdong General Hospital and Guangdong Academy of Medical Sciences, Guangzhou/
China, 3Department of Medical Oncology, Faculty of Medicine, The School of Medicine, 
Kinki University, Osakasayama/Japan, 4Division of Hematology-Oncology, Department of 
Oncology, Samsung Medical Center Sungkyunkwan University School of Medicine, Seoul/
Korea, 5Department of Thoracic Medical Oncology, Peking University, School of Oncology, 

rearranged, 18 pts (20.2%) negative for both, were used as a control cohort. Among 
the EGFR mutated, an in-frame deletion in exon 19 (mostly E746-A750) was found in 
26 (68.4%) patients, while a point mutation in exon 21 (L858R) was detected in 10 
(26.4%), 1 (2.6%) exon 18 mutation and 1 (2.6%) exon 20 insertion were identified. 
The majority of EGFR and ALK positive (+) pts with BMs were female (53.9%), median 
age 52, adenocarcinoma histology, and a good performance status. Results: Out 
of the 71 NSCLCs with BMs EGFR/ALK+, 58 pts (81.7%) received at least one line of 
chemotherapy, while 13 pts (18.3%) were only treated with TKIs. Of the entire series, 
40 pts (56.3%) were treated with standard radiotherapy (WBRT or radiosurgery) prior 
to TKIs treatment, while 31 (43.7%) received a TKI upfront, distributed as follows: 13 
pts (37.9%) were treated with an EGFR inhibitor (gefitinib/erlotinib/afatinib), while 18 
pts (62.1%) with an ALK TKI (crizotinib/ceritinib/alectinib). All the pts in the molecular 
negative cohort, received WBRT and, at least, one line of chemotherapy. Within the 
entire series, Overall Intracranial Response Rate (OIRR: complete response CR + partial 
response PR) was evaluated: EGFR+ 31 pts (81.5%), ALK+ 28 pts (84.8%), control cohort 
6 pts (33.3%) (p,0.003). Median [95% CI] overall survival (OS) for EGFR mutans, ALK + 
and EGFR/ALK negative was: 52 months (mo) (32.6-74.4),74 mo (not reached), 25 mo 
(9.4-40.03) (p,0.003). In the subgroup who received a TKI upfront, all EGFR+ achieved 
a PR, while all ALK+ obtained an objective response: 4 (22.2%) a CR and 14 (77.8%) a 
PR. No significant difference in OS between EGFR/ALK+ BMs treated with a TKI upfront 
versus further line. Conclusion: This retrospective study confirms that TKIs are strongly 
active in patients with BMs from NSCLCs harbouring a sensitive mutation. Brain disease 
control was achieved in an impressive 81.5% of the EGFR+ pts and 84.8% of the ALK+ 
subset. Of particular note, is the highest response rate in the TKI upfront arm, with 22.2% 
attaining a complete remission. We conclude that the use of TKIs in first line setting for 
BMs treatment may be a reasonable option for asymptomatic subgroup of patients with 
a long survival expectation, for whom WBRT may be postponed at a later disease stage.  
Keywords: brain metastases from lung cancer, TKI therapy
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ORAL16.02 Thromboembolic and Bleeding Risk with Adjuntctive LMWHs 
Anticoagulation in Lung Cancer Patients. Meta-Analysis of Randomized Trials 
Mariusz Kowalewski1, Lukasz Zolna1, Aleksandra Chrzastek1, Marzena A Lewandowska2, 
Maciej Dancewicz1, Paweł Wnuk1, Mariusz Bella1, Przemysław Bławat1, Tomasz 
Szczęsny1, Janusz Kowalewski3 1Department of Thoracic Surgery and Tumours, Oncology 
Centre – Prof. Lukaszczyk Memorial Hospital in Bydgoszcz, Department of Thoracic Surgery 
and Tumours, Bydgoszcz, Poland;, Bydgoszcz/Poland  2Department of Tumour Pathology 
and Pathomorphology, Molecular Oncology and Genetics Unit, Oncology Center, Collegium 
Medicum, Nicolaus Copernicus Univeristy, Bydgoszcz/Poland, 3Oncology Center, Collegium 
Medicum, Nicolaus Copernicus Univeristy in Torun, Bydgoszcz/Poland

Background: Venous thromboembolism (VTE) has been demonstrated one of the leading 
causes of mortality in lung cancer patients. While incidence of VTE in cancer patients 
varies from 4-20%, at autopsy VTE accounts for as high as 50%. Various strategies 
of VTE prophylaxis have been proposed, among them low-molecular weight heparins 
(LMWHs). While different randomized controlled trials (RCTs) showed benefit with LMWHs 
in regard to VTE, none single RCT was adequately powered for major bleeding. In a 
meta-analysis of RCTs we aimed to investigate the relation between thromboembolic and 
bleeding risk associated with LMWHs anticoagulation in lung cancer patients. Methods: 
Established methods were used in compliance with the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA) statement in healthcare interventions. 
PubMed, EMBASE, CINAHL, Cochrane, Scopus databases as well as major congress 
proceedings until April 2015 were screened for RCTs comparing LMWHs with control/
placebo. Outcomes assessed were VTE and major bleeding. Odds ratios (OR) and 95% 
confidence intervals were used as summary statistics. Data were analysed according 
to Intention-to-treat principle. Results: Four RCTs (N=3097) were included in the meta-
analysis (Table 1). Average follow-up was 237 days. In a fixed effects model, LMWHs were 
associated with a significant 50% reduction of the odds of VTE as compared to controls: 
OR (95% CI): 0.50 (0.35-0.71); p<0.0001; I2=0%; (Figure 1A); the number needed to treat 
=33. A significant, over 2-fold increase in the odds of major bleeding was observed with 
LMWHs: OR (95% CI): 2.16 (1.16-4.05); p=0.02; I2=0%; (Figure 1B); the number needed 
to harm was 104.

Table 1. Characteristics of included studies

Study N of pts LMWH Dose NSCLC/SCLC Follow-up (d)

Agnelli et al. 
2009 279 Nadroparin 3800 IU qd 79.9%-20.1% 112

Altinbas et al. 
1-2, 2004 84 Dalteparin 5000 IU qd 0%-100% 301

Haas et al. 
2012 546 Certoparin 3000 IU qd 100%-0% 168

Woodruff et al. 
2013 2202 Dalteparin 5000 IU qd 82.2%-18.8% 365
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that 66.6% total mutational copies were elevated and 76.5% mutual mutation frequency 
increased after disease progression. Besides canonical EGFR pathway, mutated genes 
in plasma DNA were significantly enriched in cell cycle and TGF-β pathways when 
disease progressed. Quantification of mutant allele fraction by means of either NGS or 
ddPCR assay showed excellent agreement. Conclusion: Droplet digital PCR is a highly 
sensitive method for EGFR mutation analysis in plasma DNA of patients with advanced 
lung adenocarcinoma, while NGS shows good performance in multiple genes testing 
especially novel and uncommon genes. High EGFR sensitive mutated abundance（>5.15%
） in plasma samples of TKI-naïve patients can predict better PFS of EGFR-TKI treatment.  
Keywords: Dynamic and quantitative detection, EGFR mutation, ddPCR, lung 
adenocarcinoma
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ORAL16.07 Intratumor Heterogeneity of EGFR Activating Mutations Analyzed in 
Single Cancer Cells in Advanced NSCLC Patients Long -Hua Guo, Xu -Chao Zhang, 
Zhi -Hong Chen, Jian Su, Jin Ji Yang, Chong -Rui Xu, Zhi Xie, Wei -Bang Guo, Hong -Hong 
Yan, Xue -Ning Yang, Wen -Zhao Zhong, Qiuyi Zhang, Yi -Long Wu, Qing Zhou 
Guangdong Lung Cancer Institute, Guangdong General Hospital & Guangdong Academy of 
Medical Sciences, Guangzhou/China

Background: Epidermal growth factor receptor (EGFR ) tyrosine kinase inhibitors (TKIs) 
can achieve dramatic response in EGFR activating mutation positive lung cancer patients. 
However, the duration of treatment is quite different. Some patients experienced longer 
progression-free survival (PFS) of more than 1 year, whereas some had PFS of shorter 
than 6 months. Our previous study showed that the relative EGFR mutation abundance in 
tumor tissues could predict benefit from EGFR-TKIs treatment. However, it still remains 
controversial whether the intratumor heterogeneity of EGFR activating mutation exists. 
This study explored the intratumor heterogeneity of EGFR activating mutation at the level 
of single cancer cell. Methods: Single H1975 cells which harbor EGFR exon 21 L858R 
mutation were isolated by flow cytometry (FCM). The whole DNA extracted from a single 
cell was submitted to perform nested polymerase chain reaction (PCR) amplification 
of EGFR exon 21. The amplified products from nested PCR were sequenced to evaluate 
the feasibility of single-cell analysis for EGFR exon 21. Then, six patients diagnosed with 
lung adenocarcinoma whose fresh frozen specimens harbored EGFR exon 21 mutation 
tested by direct sequencing were chosen. All of them received gefitnib treatment and 
the PFS of three patients was longer than 14 months (Group A) while the PFS of other 
three patients was shorter than 6 months (Group B). By using the established method 
based on single H1975 cells, EGFR exon 21 mutational status was analyzed in single 
tumor cells which were captured from tumor sample by Laser Capture Microdissection 
(LCM). At least 20 tumor cells were captured from each tumor sample. X2 test was used 
to compare the amplification rate of nested PCR and EGFR mutational rate between 
the two groups. Results: A total of 104 individual H1975 cells were obtained to 
detect EGFR exon 21 mutational status through the application of single-cell nested PCR. 
The amplification rate and allele drop-out rate were 96.2% and 7.0%. A total of 135 tumor 
cells from six samples were captured. The amplification rate of nested PCR was 84.3% 
(59/70) in Group A and 93.8% (61/65) in Group B. There was no statistical difference 
between the two groups (X2 =3.119, P=0.077). The mutational rate of EGFR exon 21 
L858R was 89.5% (17/19), 89.5% (17/19), and 81.0% (17/21) in the three patients in 
Group A and 72.2% (13/18), 68.4% (15/22), and 66.7% (14/21) in the three patients 
in Group B respectively. The total mutational rate was 86.4%（51/59）in Group A, 
which was significantly higher than the total mutational rate 68.9%（42/61）in Group 
B (X2 =5.321, P=0.021). Conclusion: It is feasible to perform EGFR mutation detection 
in single cancer cells. The intratumoral heterogeneity of EGFR activating mutation in 
lung adenocarcinoma does exist based on the analysis in single cancer cells and the 
abundance of EGFR activating mutation is relevant to the benefit from EGFR-TKIs treatment.  
Keywords: non-small cell lung cancer (NSCLC), epidermal growth factor receptor 
(EGFR), Intratumor heterogeneity, single cancer cell
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ORAL17.01 First-Line Icotinib Versus Cisplatine/Pemetrexed Plus Pemetrexed 
Maintenance in Advanced NSCLC Patients with EGFR Mutation Yuankai Shi1, Lin 
Wang1, Baohui Han2, Wei Li3, Ping Yu4, Yunpeng Liu5, Cuimin Ding6, Xia Song7,Zhiyong 
Ma8, Xinling Ren9, Jifeng Feng10, Helong Zhang11, Gongyan Chen12, Ning Wu1, Xiaohong 
Han1, Chen Yao13, Yong Song14, Shucai Zhang15, Lieming Ding16, Fenlai Tan16; 1Department 
of Medical Oncology, Cancer Institute and Hospital, Chinese Academy of Medical Sciences 
and Peking Union Medical College, Beijing Key Laboratory of Clinical Study on Anticancer 
Molecular Targeted Drugs, Beijing/China, 2Shanghai Chest Hospital, Shanghai Jiao Tong 
University, Shanghai/China, 3The First Affiliated Hospital of Jilin University, Changchun/
China, 4Sichuan Cancer Hospita, Chengdu/China, 5The First Hospital of China Medical 
University, Shenyang/China, 6Tumor Hospital of Hebei Province, Shijiazhuang/China, 7Shanxi 
Cancer Hospital, Taiyuan/China, 8Henan Cancer Hospital, Zhengzhou/China, 9Xijing Hospital, 
Xi‘an/China, 10Jiangsu Province Cancer Hospital, Nanjing/China, 11Tangdu Hospital, The fourth 
Military Medical University, Xi’an/China, 12Harbin Medical University Cancer Hospital, Harbin/
China, 13Peking University Clinical Research Institute, Beijing/China, 14Nanjing Military 
General Hospital, Nanjing/China, 15Beijing Chest Hospital, Capital Medical University, Beijing 
Tuberculosis and Thoracic Tumor Research Institute, Beijing/China, 16Betta Pharmaceuticals 

Beijing Cancer Hospital and Institute, Beijing/China, 6Department of Oncology, National 
Taiwan University Hospital, Taipei/Taiwan, 7Department of Thoracic Cancer, Cancer Centre, 
West China Hospital of Sichuan University, Sichuan/China, 8Department of Thoracic 
Oncology, Kinki-Chuo Chest Medical Center, Osaka/Japan, 9Medical Oncology Service, 
Hospital Universitario 12 de Octubre, Madrid/Spain, 10Department of Medicine, Gustave 
Roussy Cancer Campus and University Paris-Sud, Paris/France, 11State Key Laboratory of 
South China, Hong Kong Cancer Institute, Department of Clinical Oncology, The Chinese 
University of Hong Kong, Sha Tin/Hong Kong, 12Astrazeneca, Shanghai/China, 13Astrazeneca, 
Macclesfield/United Kingdom, 14Astrazeneca, Waltham/AL/United States of America

Background: The majority of patients with epidermal growth factor receptor (EGFR ) 
mutation-positive non-small-cell lung cancer respond to first-line EGFR-tyrosine kinase 
inhibitors (EGFR-TKIs, e.g. gefitinib) but nearly all eventually acquire resistance. The most 
common mechanism of acquired resistance is a second-site mutation in the EGFRkinase 
domain, T790M. The phase III, double-blind IMPRESS study evaluated the efficacy and 
safety of continuing gefitinib plus pemetrexed/cisplatin versus placebo plus pemetrexed/
cisplatin in patients with acquired resistance to first-line gefitinib. Study results did not 
support the continuation of gefitinib after disease progression (by RECIST criteria) when 
platinum-based doublet chemotherapy is used as second-line therapy. Here we report the 
results of a retrospective biomarker analysis of plasma circulating free, tumor-derived 
DNA (ctDNA) from patients in IMPRESS, including T790M profiling, to help understand 
the IMPRESS clinical trial outcome. Methods: Plasma samples for ctDNA isolation were 
collected at baseline and discontinuation from 151 randomized, non-Chinese patients 
in IMPRESS (58% of overall IMPRESS population). ctDNA levels of T790M, L858R, and 
Exon19 deletions were detected using both a quantitative emulsion (BEAMing) digital PCR 
assay (Sysmex®) and a qualitative QIAGEN® Therascreen ARMS assay (baseline only). 
Local EGFR tumor tissue (diagnostic) results were available for 133/151 patients. Mutation 
concordance rates between tissue and baseline plasma results, and comparisons 
between the two plasma detection methods, were calculated. Results: Baseline 
ctDNA EGFR mutation results were obtained for >99% (150/151) of patients. Using 
BEAMing, sensitivity and specificity between baseline plasma EGFR sensitizing mutations 
and local EGFR tumor tests were 78% (69/89) and 98% (42/43), respectively, for Exon19 
deletions, and 82% (31/38) and 97% (91/94) for L858R. The T790M detection rate in 
baseline plasma samples using BEAMing was 56% (84/150). The Therascreen ARMS assay 
demonstrated a significantly reduced T790M detection rate of 13% (20/150). Likewise, 
the sensitivity of the Therascreen ARMS assay with respect to tissue for EGFR sensitizing 
mutations was also reduced compared with BEAMing: Exon 19: 54% (48/89), L858R: 
47% (18/38), though the specificity remained near 100%. In the 97 evaluable plasma 
samples collected at discontinuation, T790M was detected by BEAMing in 52% (50/97) of 
patients. When compared with matched baseline plasma, 11 patients had newly acquired 
T790M mutation at discontinuation while T790M reverted to undetectable in 14 patients. 
Full plasma profiling data from the complete IMPRESS clinical study population (including 
108 patients from China) and correlative analyses of plasma EGFR mutation status with 
clinical outcome (progression-free survival, overall survival, objective response rate) will 
be presented. Conclusion: In IMPRESS, T790M was detectable with BEAMing digital PCR 
in the baseline ctDNA samples of 56% of evaluable patients, a rate comparable to similar 
mutation analyses in this same second-line, EGFR-TKI-failed setting. EGFR mutation 
detection in plasma using the Therascreen ARMS assay demonstrated comparable 
specificity to BEAMing but reduced sensitivity. The T790M detection rate 
afforded by the BEAMing technology will allow for a comprehensive assessment 
of correlations between clinical outcome in IMPRESS and EGFR mutational status.  
Keywords: NSCLC, gefitinib, EGFR mutation, ctDNA
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ORAL16.06 Quantification of Mutant Alleles in Circulating Tumor DNA from 
Advanced Non-Small Cell Lung Cancer Jie Wang1, Xue Yang1, Minglei Zhuo1, Xin Ye2, 
Hua Bai1, Zhijie Wang1 1Peking University Cancer Hospital and Institute, Beijing/China, 2Asia 
& Emerging Markets Innovative Medicine of Astrazeneca R&D, Shanghai/China

Background: The most important advantage of EGFR mutation analysis in circulating 
tumor DNA(ctDNA) from plasma is quantitative and dynamic evaluation. Here, we 
investigated the feasibility of droplet digital PCR(ddPCR) for quantitative and dynamic 
detection of EGFR mutation in ctDNA and next generation sequencing (NGS) for 
screening a range of resistance-relevant mutations in plasma DNA in the process of 
disease progression for patients diagnosed with advanced lung adenocarcinoma. 
Methods: Seventy-three patients were enrolled in this study. Tumor tissues were 
sampled before treatment, and paired plasma DNA samples were collected pre- and 
post- EGFR-TKI therapy. Sixty-seven of 73 patients obtained blood samples in the 
time-point of disease progression. All 73 patients presented EGFR mutation in tumor 
tissues tested by denaturing high performance liquid chromatography（DHPLC）
method. We measured the absolute quantities of plasma EGFR mutant and wild-type 
alleles by ddPCR. Multi-genes testing was performed using NGS in twenty-seven plasma 
samples from the twelve patients. Results: Taking the EGFR mutation in tumor tissue 
as the standard, the EGFR mutations detection sensitivity in plasma DNA was 74%
（54/73）. According to EGFR mutation status in TKI-naïve patients, all 73 patients were 
divided into two subgroups that carried mutation in both of specimens (B+/T+,n=54) 
and mutation only in tissues rather than in plasma ctDNA(T+ /B-,n=19) . The B+/T+ 
group showed superior progression-free survival (PFS, median, 12.6 vs. 6.7 months, 
P<0.0001) compared to T+ /B- group. The patients with high EGFR mutated abundance 
in plasma ctDNA (＞5.15%) showed better PFS (median, 15.4 vs 11.1months; P=0.021) 
compared with those with low EGFR abundance (≤5.15%). EGFR mutation dynamic 
alteration during EGFR-TKIs therapy was analyzed and showed patients with decreased 
quantity of EGFR mutated alleles after disease progression（n=29）showed better PFS 
compared with non-decreased quantity group(n=38) (median, 12.7 vs 7.1 months; 
P=0.001). However, NGS results came from 12 patients’ matched plasma DNA showed 
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ORAL17.03 Biomarkers for Efficacy in JO25567 Study Evaluating Erlotinib plus 
Bevacizumab versus Erlotinib in Advanced NSCLC with EGFR Mutation 
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Japan, 7Medical Oncology, Kinki University School of Medicine, Osakasayama/Japan, 
8Respiratory Medicine, Kurashiki Central Hospital, Kurashiki/Japan,9Pulmonary Medicine, 
National Hospital Organaization, Shikoku Cancer Center, Matsuyama/Japan, 10Respiratory 
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Hospital, Fukuoka/Japan, 13Thoracic Oncology, National Cancer Center Hospital, Tokyo/
Japan, 14Biostatistics, Yokohama City University, Yokohama/Japan, 15Clinical Pharmacology, 
Chugai Pharmaceutical Co Ltd, Tokyo/Japan, 16Biostatistics, Chugai Pharmaceutical Co 
Ltd, Tokyo/Japan, 17Izumi Municipal Hospital, Izumi/Japan, 18Internal Medicine, Wakayama 
Medical University, Wakayama/Japan,19Genome Biology, Kinki University School of Medicine, 
Osakasayama/Japan

Background: Bevacizumab (B), an anti-vascular endothelial growth factor (VEGF) 
monoclonal antibody has been proven to provide additional efficacy benefit in 
combination with platinum-based chemotherapy for 1st line therapy of non-squamous 
non-small cell lung cancer (NSCLC). In JO25567 study, we observed that bevacizumab 
in combination with epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor, 
erlotinib (E) also provided additional 6.3 months median progression free survival (PFS) 
in advanced EGFR mutation-positive non-squamous NSCLC. To try to understand this 
additional effect of bevacizumab, we investigated the predictive biomarkers related 
to angiogenesis comprehensively in JO25567 study. Clnical trials registry number: 
JapicCTI-111390.  Methods: We evaluated the biomarkers in blood and tissue samples. 
All samples were collected before E+B or E treatment in JO25567 study. Angiogenesis 
related ligands and soluble receptors in serum were analyzed by multiplex, bead-based 
suspension array. Single nucleotide polymorphisms (SNPs) or variable number of tandem 
repeats (VNTR) of angiogenesis related genes were analyzed by direct sequencing or 
electrophoresis after PCR for blood sample. VEGF-A concentration in plasma were 
analyzed by Immunological Multi-Parametric Chip Technique (IMPACT) assay. Messenger 
RNA of genes related to angiogenesis in tumor tissue were quantitated by multiplex TOF-
mass spectrometry (MassARRAY). Immunohistochemistry of neuropilin and exploratory 
proteomics analysis were planned for surgically resected tumor tissues. PFS were 
used as an efficacy variable of prediction. Multivariate Fractional Polynomial (MFP) and 
Subpopulation Treatment Effect Pattern Plot (STEPP) were used for biomarker screening. 
Results: One hundred fifty-two patients were treated with E+B or E in JO25567 study. 
We analyzed 26 ligands or soluble receptors in 134 serum samples. Follistatin and leptin 
were identified as potential biomarkers by MFP. The interaction p -value with adjustment 
of covariates for biomarker and efficacy was 0.0168 for follistatin and 0.0049 for leptin. 
STEPP suggested that high follistatin related to limited bevacizumab efficacy and low leptin 
related to higher bevacizumab efficacy. SNPs could be analyzed in 135 blood samples. In 
12 SNPs and 1 VNTR of 8 genes, no gene related to bevacizumab efficacy. Plasma samples 
were collected from 105 patients. Median VEGF-A concentration of E+B group and E 
group were 18.0 pg/mL and 18.8 pg/mL respectively and was one sixth or more lower 
than previously reported breast and gastric cancers. Hazard ratio of E+B comparing with 
E for was 0.23 (95% CI: 0.09-0.60) for low plasma VEGF and was 0.56 (95% CI: 0.26-1.25) 
for high plasma VEGF. This trend was not consistent with previously reported studies. We 
analyzed mRNA expression from 24 surgical resected tumors and no predictive value was 
observed. Because of limited number of surgically resected tumors obtained, we couldn’t 
proceed exploratory proteomics analysis nor evaluate predictive value of neuropilin 
expression. Conclusion: In this comprehensive predictive biomarker analysis, follistatin 
and leptin in blood were identified as potential biomarker candidates for E+B therapy.  
Keywords: Erlotinib, bevacizumab, EGFR mutation, biomarker
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ORAL17.05 Clinical Outcomes in Patients with Non-Small-Cell Lung Cancer 
(NSCLC) Harboring Rare Epidermal Growth Factor Receptor (EGFR) Mutations  
Pedro M. Domingues, Tatiane Montella, Mauro Zukin, Clarissa Baldotto, Carlos Ferreira 
Department of Thoracic Oncology, Brazilian National Cancer Institute, Rio de Janeiro/Brazil

Background: The most described EGFR mutations are deletions in exon-19 and L858R 
in exon-21. They constitute approximately 50-90% of total EGFR mutations. Their clinical 
characteristics and sensitivity to EGFR tyrosine kinase inhibitors (EGFR-TKI) are well-
known, given that they are described as classic/sensitizing mutations. Recently, despite 
the lower frequency G719X in exon-18, T790M and insertions in exon-20, and L861Q in 
exon-21 were described as uncommon EGFR mutations with known clinical significance 
having distinct features and EGFR-TKI sensitivity. Meanwhile, several other mutations 
have been reported and characterized as novel mutations. However, the characteristics 
and clinical benefit of EGFR-TKI in patients with these rare mutations remains unclear. 
This study aims to describe the epidemiology and the clinical outcomes of patients with 
rare EGFR mutations. Methods: We retrospectively analyzed 287 patients with advanced 
NSCLC tested for EGFR mutations at the Brazilian National Cancer Institute from May-

Co., Ltd, Hangzhou/China 
 
Background: Clinical studies with anti-EGFR agents demonstrate that EGFR TKIs 
play critical roles in the treatment of non-small cell lung cancer, especially in patients 
with positive EGFR mutation. Icotinib is an oral, selective EGFR TKIs. Phase 3 study 
showed that icotinib is non-inferior to gefitinib in treating unselected or EGFR-mutated 
advanced NSCLC patients as second-line therapy but better safety profile, which 
provide a rationale to examine icotinib in first-line setting. The objective of this study is 
to evaluate progression-free survival (PFS), overall survival (OS) and safety of icotinib 
in chemotherapy naïve NSCLC patients with EGFR mutation. Methods:In this phase 3, 
open-label, randomized study (CONVINCE, NCT01719536), 285 patients (pathologically 
confirmed NSCLC, positive 19/21 EGFR mutation, treatment naive) will be 1:1 
randomized to receive oral icotinib (125 mg, three times daily) or cisplatine (intravenous 
[IV], 75 mg/m2, day 1) plus pemetrexed (IV, 500 mg/m2, day 1), patients achieving 
disease control after 4-cycle chemotherapy continue to receive single pemetrexed (IV, 
500 mg/m2, day 1) as maintenance therapy until progression. Randomization will be 
stratified by performance status (0-1/2), smoking status (smoker/non-smoker), disease 
stage (IIIB/IV), and mutation type (19/21). A total of 228 events would provide 90% 
power to detect an HR for PFS of 1 at 2-sided significance level of 0.05. Response will 
be reviewed by both investigator and independent data monitoring committee using 
Response Evaluation Criteria In Solid Tumors (RECIST version 1.1). Progression: 
Between January, 2013 and August, 2014, 285 patients were randomized and treated 
at 18 centers from 13 cities in China. The data cut-off was planned at October, 2015 
when 228 PFS events were observed in full analysis set (80% maturity). Final results 
were expected on December, 2015. Results: Not applicable. Conclusion: Not 
applicable. 
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ORAL17.02 Randomized Trial of Gefitinib with and without Pemetrexed as 
First-Line Therapy in East-Asian Patients with Advanced NS NSCLC with EGFR 
Mutations Ying Cheng1, Haruyasu Murakami2, Pan-Chyr Yang3, Jianxing He4, Kazuhiko 
Nakagawa5, Jin Hyoung Kang6, Joo-Hang Kim7, Tarun Puri8, Mauro Orlando9, Xin Wang10, 
Sotaro Enatsu11, James Chih-Hsin Yang3 1Jilin Provincial Cancer Hospital, Changchun/
China, 2Shizuoka Cancer Center, Shizuoka/Japan, 3National Taiwan University Hospital, 
Taipei/Taiwan, 4The First Affiliated Hospital of Guangzhou Medical College, Guangdong/
China, 5Kinki University School of Medicine, Osaka/Japan, 6The Catholic University of Korea, 
Seoul/Korea, 7Yonsei Cancer Center, Yonsei University Health System, Seoul/Korea, 8Eli 
Lilly and Company, Gurgaon, Haryana/India, 9Eli Lilly Interamérica Inc., Buenos Aires/
Argentina, 10Eli Lilly and Company, Shanghai/China, 11Eli Lilly Japan K.K., Kobe/Japan

Background: Pemetrexed (P) is the standard of care for non-squamous non-small cell 
lung cancer (NS NSCLC), whereas epidermal growth factor receptor (EGFR) tyrosine 
kinase inhibitors (TKIs), such as gefitinib (G), are the standard of care for advanced 
NSCLC with EGFR mutations. Clinical and nonclinical studies have demonstrated 
synergistic effects of EGFR TKIs and P. Based on these observations, the efficacy and 
safety of G+P was compared with G monotherapy in patients with NS NSCLC positive 
for activating EGFR mutations. Methods: The primary objective of this randomized, 
multicenter, open-label, parallel-arm, phase 2 East-Asian study was to assess whether 
G+P prolongs progression-free survival (PFS) versus G alone. Secondary endpoints 
included overall survival (OS), overall response rate, disease control rate, time to 
progressive disease, duration of response, and treatment-emergent adverse events 
(TEAEs). Eligible patients had stage IV NS NSCLC with activating EGFR mutations, were 
chemonaïve, and had an Eastern Cooperative Oncology Group performance status 
(ECOG PS) of 0 or 1. Patients were randomized in a 2:1 ratio (G+P:G). Dosing schedule 
was concurrent G (250 mg/day) and P (500 mg/m2 every 3 weeks) in the G+P arm 
and G monotherapy (250 mg/day) in the G arm. Treatment continued until progression 
or unacceptable toxicity. The primary endpoint was analyzed after 144 events, which 
provided 70% power at a 1-sided 20% significance level, assuming a true hazard ratio 
(HR) of 0.79. Results: Between February 2012 and August 2013, 191 patients were 
randomized and treated (G+P: N=126; G: N=65). Patients were mostly female (64.4%) 
with a mean age of 62 years; most were never-smokers (67.0%), had confirmed stage 
IV disease (84.8%), and ECOG PS of 1 (68.6%). Overall, 55.0% had exon 19 deletions, 
39.3% had exon 21 L858R mutations, and 5.8% had other activating EGFR mutations. 
Baseline characteristics were balanced between treatment arms. Patients in the G+P arm 
received 96.3% and 92.9% of the planned mean dose of G and P, respectively; patients 
in the G arm received 97.9% of the planned mean dose of G. Median PFS for G+P (15.8 
months) was significantly longer than for G (10.9 months); HR=0.68; 95% confidence 
interval 0.48, 0.96; 1-sided P=0.014; 2-sided P=0.029. OS data are immature and will 
be reported at study completion. The incidence of grade 3/4 study drug-related TEAEs 
was significantly higher for G+P (42.1%) than for G (18.5%); P=0.001. The most common 
study drug-related TEAEs for G+P were diarrhea (44.4%), aspartate aminotransferase 
increased (41.3%), and dermatitis acneiform and alanine aminotransferase increased 
(38.1% for each), and for G were diarrhea (47.7%), dermatitis acneiform (43.1%), and dry 
skin (35.4%). The proportion of treatment discontinuations due to TEAEs was 16.7% in 
the G+P arm and 9.2% in the G arm; 2 patients (G+P arm) died due to study drug-related 
adverse events. Conclusion: The combination of G+P led to a significant improvement 
in PFS compared with G monotherapy for East-Asian patients with EGFR mutation-positive 
NS NSCLC, and met the primary study endpoint. The incidence of grade 3/4 study drug-
related AEs was higher for G+P than for G. ClinicalTrials.gov identifier: NCT01469000.  
Keywords: Non-Squamous non-small cell lung cancer, pemetrexed, gefitinib, epidermal 
growth factor receptor mutation
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ORAL17.07 Mechanisms of Acquired Resistance to AZD9291 in EGFR T790M 
Positive Lung Cancer Geoffrey R. Oxnard1, Kenneth Thress2, Cloud Paweletz1, Daniel 
Stetson2, Brian Dougherty2, Zhongwu Lai2, Aleksandra Markovets2, Enriqueta Felip3, Ana 
Vivancos4, Yanan Kuang1, Lynette Sholl5, Amanda J. Redig1, Mireille Cantarini6, J Carl 
Barrett2, Rathi N. Pillai7, Byoung Chul Cho8, Ludovic Lacroix9, David Planchard9, Jean 
Charles Soria9, Pasi A. Jänne1 1Dana-Farber Cancer Institute, Boston/MA/United States of 
America, 2Astrazeneca, Waltham/MA/United States of America, 3Vall D’Hebron University 
Hospital, Barcelona/Spain, 4Vall D’Hebron Institute of Oncology, Barcelona/Spain, 5Brigham 
and Women’S Hospital, Boston/MA/United States of America, 6Astrazeneca, Macclesfield/
United Kingdom, 7Winship Cancer Institute, Emory University, Atlanta/GA/United States of 
America, 8Yonsei Cancer Center, Seoul/Korea, 9Gustave Roussy, Villejuif/France

Background: AZD9291 is an irreversible, mutant-selective epidermal growth factor 
receptor tyrosine kinase inhibitor (EGFR-TKI) developed to have potency against 
both EGFR-sensitizing mutations and T790M. In the ongoing Phase I study of AZD9291 
(AURA, NCT01802632), the response rate in patients with T790M positive lung cancer 
with disease progression on previous EGFR-TKI was >60%, with a preliminary median 
progression-free survival of >10 months. The molecular mechanisms underlying 
acquired resistance to AZD9291 are currently under investigation. Methods: Plasma 
genotyping was performed on patients from AURA who had progressed on AZD9291 
if they had detectable T790M pre-AZD9291, as assessed by tumor or plasma 
genotyping, and if they had plasma collected at progression available for analysis. 
Cell-free DNA (cfDNA) was extracted from plasma taken at progression. Droplet digital 
PCR (ddPCR) was performed for EGFR exon 19 deletions, L858R, T790M, and C797S. 
For further exploration, next-generation sequencing (NGS) of an amplicon panel was 
performed on available progression cfDNA. Lastly, targeted NGS was performed on 
available resistance biopsy specimens. Results: Plasma specimens were available 
following disease progression on AZD9291 from 40 patients with tumors positive for 
T790M through tumor (33) or plasma genotyping (7). Twenty-six progression cfDNA 
specimens were positive for an EGFR-sensitizing mutation by ddPCR, and were deemed 
eligible for initial resistance analysis. Of these, 12 (46%) had no detectable T790M in 
plasma despite presence of the EGFR-sensitizing mutation, suggesting overgrowth of 
an alternate resistance mechanism. Seven patients had detectable C797S on ddPCR 
(27%), all with detectable T790M; of 14 with detectable T790M at resistance, C797S 
was only detected with EGFR exon 19 deletions (7/9) and not L858R (0/5, p=0.02). 
Plasma NGS was performed on 12 cases with acquired resistance that were T790M 
positive pretreatment. Exon 19 deletion/T790M/C797S were detected in four cases, 
with two of these harboring two different DNA mutations encoding for C797S. One case 
lost T790M and exhibited HER2 copy number gain (6.3 copies); a tumor biopsy from 
a separate case underwent aCGH at Institute Gustave Roussy and was also found to 
have focal HER2 amplification with loss of T790M. Targeted NGS was performed on 
resistance biopsies from a total of 10 patients from four centers with T790M positive 
biopsies pre-AZD9291. Six cases maintained T790M, with three harboring exon 19 del/
T790M/C797S. In four cases with loss of T790M, one harbored BRAF V600E and one 
harbored PIK3CA E545K. Conclusion: Complementary genomic analysis of plasma 
and tumor DNA provides insight into the diverse molecular mechanisms of acquired 
resistance to AZD9291 in EGFR-mutant lung cancer. Our studies show that a majority 
of cases maintained T790M at resistance, at times acquiring a new C797S mutation 
in those with EGFR exon 19 deletion. Loss of T790M at progression may be mediated 
by overgrowth of cells harboring HER2 amplification, BRAF V600E, or PIK3CA mutations. 
These data highlight the need for investigation of combination therapies to effectively 
prevent or treat the complexity of drug resistance in EGFR-mutant lung cancer.  
Keywords: AZD9291, EGFR-TKI, T790M

EGFR MUTANT LUNG CANCER 
TUESDAY, SEPTEMBER 8, 2015 - 10:45-12:30

ORAL17.08 Gefitinib/Chemotherapy vs Chemotherapy in EGFR Mutation-
Positive NSCLC Resistant to First-Line Gefitinib: IMPRESS T790M Subgroup 
Analysis Jean-Charles Soria1, Sang-We Kim2, Yi-Long Wu3, Kazuhiko Nakagawa4, 
Jin-Ji Yang5, Myung-Ju Ahn6, Jie Wang7, James Chih-Hsin Yang8, You Lu9, Shinji 
Atagi10, Santiago Ponce11, Xiaojin Shi12, Rosemary Taylor13, Haiyi Jiang12, Kenneth 
Thress14, Tony Mok15 1Department of Medicine, Gustave Roussy Cancer Center, Villejuif/
France, 2Department of Oncology, Asan Medical Center, University of Ulsan College of 
Medicine, Seoul/Korea, 3Guangdong Lung Cancer Institute, Guangdong General Hospital, 
Guangzhou/China, 4Medical Oncology, Kinki University Faculty of Medicine, Osaka-Sayama/
Japan,5Division of Pulmonary Oncology,Cancer Center, Guangdong Lung Cancer Institute, 
Guangdong General Hospital & Guangdong Academy of Medical Sciences, Guangzhou/
China, 6Division of Hematology-Oncology, Department of Medicine, Samsung Medical 
Center, Sungkyunkwan University School of Medicine, Seoul/Korea, 7Peking University 
Cancer Hospital and Institute, Beijing/China, 8Department of Oncology, National Taiwan 
University Hospital, Taipei/Taiwan, 9Department of Thoracic Oncology, Cancer Center and 
State Key Laboratory of Biotherapy, West China Hospital of Sichuan University, Chendu/
China, 10Clinical Reserch Center, Kinki-Chuo Chest Medical Center, Sakai/Japan, 11Medical 
Oncology Department, 12 de Octubre´ Hospital, Madrid/Spain, 12Astrazeneca, Shanghai/
China, 13Astrazeneca, Macclesfield/United Kingdom, 14Astrazeneca, Waltham/United States 
of America, 15State Key Laboratory of South China, Hong Kong Cancer Institute, Department 
of Clinical Oncology, The Chinese University of Hong Kong, Sha Tin/Hong Kong

Background: Exon 20 T790M mutation is the most common cause of acquired 
resistance to first-line epidermal growth factor receptor tyrosine kinase inhibitors (EGFR 
TKIs). The IMPRESS study (NCT01544179; Phase III, double-blind IRESSATM Mutation 
Positive Multicentre Treatment Beyond ProgRESsion Study; Lancet Oncology: in press) 
reported no statistically significant difference in progression-free survival (PFS; primary 

2011 to May-2014. Del 19 and L858R were described as classic EGFR mutations 
(CM). All other EGFR mutations, excluding uncommon mutations with known clinical 
significance (G719X, T790M, insertions in exon-20, and L861Q), were considered rare 
EGFR mutations (RM). All samples were formalin-fixed paraffin embedded (FFPE). The 
best response was considered as the best outcome the assistant physician registered 
in the medical chart. Time for Treatment Failure (TTF) was considered from the 
beginning of the treatment until suspension by the medical staff. Overall Survival (OS) 
was measured from diagnosis to death. Results: Of the 287 tested patients, 40 (14%) 
harbored CM, and 32 (11%) had RM. Only 7 patients harbored uncommon mutations 
with known clinical significance (1 with G719X and 6 with insertions in exon-20). Of 
the RM, 18 (56%) were women, 22 (69%) were ever-smokers and only 10 (31%) were 
never-smokers. RM were associated with smoking as compared to CM (p=0.04). OS 
was increased in the CM patients (26.4 v 13.4 v 13.7 months,p<0.001; for CM, RM and 
wild-type, respectively). Sixty patients received EGFR-TKI treatment with 17 harboring 
RM. Of these 17 RM treated patients, 5 received Erlotinib as first-line, 8 as second/
third-line, and 4 as maintenance. When EGFR-TKI was started most patients had PS≤2 
(89%). The best response documented was stable disease in 4 (24%) cases. All other 
13 (76%) cases had progressive disease. Only three patients received Erlotinib for more 
than 6 months. Median-TTF was 3.4 months. Median-OS was 17.2 months. In seven 
cases the mutations have never been described before. In the Erlotinib-treated cohort, 
RM were associated with worse outcomes (TTF: 13.9 v 3.4 v 3.9 months,p<0.001; OS: 
62.9 v 17.2 v 25months,p=0.002; for CM, RM and wild-type, respectively). Conclusion: 
Clinical characteristics of rare EGFR mutant patients differ from classic EGFR mutant. 
Rare EGFR mutations also conferred little clinical benefit and short TTF with EGFR-TKI 
treatment. The TTF and OS in rare EGFR mutations were similar to EGFR wild-type patients. 
Thereby, in this subset of patients the indiscriminate use of EGFR-TKI should be abandoned.  
Keywords: EGFR TKI, EGFR rare mutations, advanced NSCLC
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ORAL17.06 Phase I/II Study of INC280 plus Erlotinib in Patients with MET 
Expressing Adenocarcinoma of the Lung Caroline E. McCoach1, AimingM. Yu2, 
David R. Gandara3, Jonathan W. Riess3, Tianhong Li3, Primo Lara Jr.3, Frances Lara3, 
Philip C. Mack3, Laurel A. Beckett4, Karen Kelly3 1Medical Oncology, University of 
Colorado, Denver/CO/United States of America, 2Department of Biochemistry and Molecular 
Medicine, University of California Davis, Sacramento/CA/United States of America, 3UC Davis 
Comprehensive Cancer Center, Sacramento/United States of America, 4Department of Public 
Health Sciences, University of California, Davis, Davis/CA/United States of America

Background: MET dysregulation is one mechanism responsible for EGFR-TKI (epidermal 
growth factor receptor-tyrosine kinase inhibitor) resistance in patients (pts) with EGFR 
mutated lung cancer. INC280 is a potent oral small molecular inhibitor of the c-MET 
kinase. We conducted a phase I/II study of INC280 plus erlotinib to determine the 
maximum tolerated dose (MTD), dose limiting toxicity (DLT), pharmacokinetics (PK) and 
antitumor activity of this combination. Tumor analysis of the EGFR and MET pathways 
was exploratory. Methods: Using a 3 + 3, dose escalation design, INC280 was increased 
over 5 dose levels (DL) from 100 - 600 mg po bid. Daily erlotinib was given at 100 mg 
in DL1 and 150 mg in DL 2- 6. DL 6 is a transition cohort from INC280 capsules (600 
mg) to tablets (400 mg). Both agents were given for 28 days (1 cycle). Key eligibility 
included: lung adenocarcinoma with MET expression by a CLIA certified lab, age > 18, 
ECOG PS of < 2, acceptable organ function, and > 1 systemic therapy for advanced 
disease. Results: 18 pts were treated on 6 dose levels. Pt characteristics: median age 
59 (range 52-78), M/F (7/11), ECOG 0-1/2 (16/2), MET expression by IHC/FISH/RT-PCR/
NGS (6/2/9/1), EGFR mutated tumors (9) and previously treated with erlotinib (12). 17 
patients completed at least 1 cycle. One DLT (grade 3 neutropenia) occurred in DL 5 
(Table 1). Common drug-related adverse events (AE) of any grade were rash (50%) and 
diarrhea (45%), fatigue (39%), anorexia and nausea (28% each) and increased alkaline 
phosphatase, hypoalbuminemia and paronychia (22% each). Drug-related grade 3/4 
AE were anorexia, increased amylase or lipase and neutropenia (all 6%). PK analysis 
revealed that INC280 exhibited a linear PK and no interaction with erlotinib. Of the 17 
evaluable patients, 3 (18%) patients had partial responses, 10 (59%) had stable disease, 
3 of whom had a minor response (10-29% decrease in target lesion) (Table 1). Eight pts 
have received treatment for >3 months.

Conclusion: In patients with MET-expressing lung adenocarcinoma, INC280 plus 
erlotinib is feasible, tolerable and demonstrates anti-tumor activity. The recommended 
phase 2 doses are INC280 400 mg (tablets) bid plus erlotinib 150 mg daily. Three 
expansion cohorts have been initiated: 1 - EGFR mutated tumors refractory to an EGFR-
TKI, 2 - EGFR-TKI naïve in the first line setting and 3 - WT EGFR that are EGFR-TKI naïve as 
second or third line therapy. Updated trial results from the expansion cohorts will be 
presented. NCT01911507 Keywords: MET, EGFR, Lung, targeted therapeutics
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level of TrPAL. Eligibility criteria included stage IV NSCLC not previously treated, MUC1+ 
tumor by immunohistochemistry, PS ≤1. TG4010 108 pfu or placebo was given SC 
weekly for 6 weeks (w), then every 3w up to progression in immediate combination 
with chemotherapy. Patients were randomized using TrPAL cut-off value (normal vs 
high) that was previously pre-determined in healthy subjects. Primary efficacy endpoint 
was progression-free survival (PFS) using a Bayesian design to confirm that, with a 95% 
probability, the true hazard ratio (HR) is <1 in patients with normal TrPAL level. Secondary 
objectives were response rate (ORR), duration of response, survival, safety and subgroup 
analyses according to histology and level of TrPAL. Results: 222 patients (pts) were 
randomized 1:1. In pts with normal TrPAL the study met the primary endpoint with a 
Bayesian probability of 98.4% that the PFS HR is <1 in favor of TG4010. In the whole 
study population, ORR was 39.6% vs 28.8% and duration of response was 30.1w versus 
18.7w in the TG4010 and placebo arms respectively. Survival data will be presented at 
the time of the meeting. Preplanned subgroup analyses showed that PFS was significantly 
improved in the TG4010 arm in pts with low TrPAL (n=152; HR=0.66 [CI95% 0.46-0.95] 
p= 0.013) while it was not the case in pts with high TrPAL (n=70; HR=0.97 [CI 95% 0.55-
1.73] p=0.463). In addition, PFS was also significantly improved in pts with non-squamous 
tumors (n=196; HR=0.69 [CI95% 0.51-0.94] p=0.009) as well as in pts with non-
squamous tumors and low TrPAL (n=131; HR=0.61 [CI95% 0.42-0.89] p=0.005). In this 
last group, PFS at 9 months was 37% with TG4010 versus 18% with placebo. Frequency 
and severity of adverse events were similar in both treatment arms except injection 
site reactions which were more frequent in the TG4010 arm but all of mild or moderate 
intensity. Exploratory analysis of the impact of PDL1 expression in the tumor of patients 
treated with TG4010 in TIME study supports the activity of TG4010 whether the tumor is 
positive or negative for PDL1 expression. Conclusion: These results provide additional 
data supporting the efficacy of TG4010, particularly in patients with non-squamous 
tumors and/or a low level of TrPAL at baseline. The Phase 3 part of the TIME study is 
planned to continue in patients with non-squamous tumors with OS as primary endpoint.  
Keywords: chemotherapy, Vaccine, Immunotherapy, Metastatic NSCLC
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ORAL18.02 MUC1-Targeted Dendritic Cell-Based Vaccine Immunotherapy in 
Patients with Standard Treatments-Refractory Non-Small-Cell Lung Cancer  
Koji Teramoto1, Jun Hanaoka2, Noriaki Tezuka2, Yataro Daigo1 1Department of Medical 
Oncology, Shiga University of Medical Science, Otsu/Japan, 2Department of Surgery, Shiga 
University of Medical Science, Otsu/Japan

Background: MUC1, a tumor antigen, has been considered to a promising target antigen 
for cancer immunotherapy because it possesses a potent immunogenicity. It is processed 
and presented by antigen-presenting cells in a MHC-unrestricted pattern. Dendritic cell-
based vaccine immunotherapy can elicit antigen-specific cytotoxic T lymphocytes in 
tumor-bearing hosts, and activated cytotoxic T lymphocytes are expected to attack 
cancer cells. In this study, we evaluated the efficacy of MUC1-targeted dendritic cell-based 
vaccine immunotherapy in patients with standard treatments-refractory advanced non-
small-cell lung cancer (NSCLC). Methods: The eligibility criteria of this immunotherapy 
were as follows: histologic or cytologic evidence of NSCLC that had been proven to 
express MUC1 abundantly; an Eastern Cooperative Oncology Group performance status 
of 0-2; advanced stage of diseases refractory for other standard cancer treatments. The 
dendritic cells were prepared from peripheral blood mononuclear cells with cytokines 
interleukin-4 and granulocyte macrophage colony stimulating factor, were pulsed 
with MUC1 peptides, and subsequently administered to patients subcutaneously. The 
vaccinations were repeated bi-weekly, and assessable patients were received at least 6 
vaccinations. Tumor response was assessed according to the Response Evaluation Criteria 
in Solid Tumors. Adverse events were graded according to National Cancer Institute 
Common Toxicity Criteria. Results: From June 2005 and March 2015, 42 patients were 
treated with dendritic cell-based vaccines, and 29 patients (69.0%) with median age of 61 
years (range, 49-84 years) were assessable for tumor responses. The cohort consisted of 
18 males and 11 females. As their histological types, 24 patients had adenocarcinomas; 
4 patients with squamous cell carcinomas and 1 patient with pleomorphic carcinoma. 
Among these assessable patients, neither complete response nor partial response was 
obtained. Seventeen patients had progressive disease as the best response, and 11 
patients had stable disease, yielding overall disease control rate of 39.2% (95%CI=20.3-
55.6). Median survival time after the vaccines was 10.0 months, and 1-year survival rate 
was 39.6%. Adverse events related to the vaccines were less frequent. Immunological 
responses were able to be monitored in five patients, showing that MUC1-specific 
cytotoxic responses of effector immune cells were achieved in all of those patients, and 
the population of regulatory T lymphocytes in peripheral blood cells was decreased after 
the vaccines. Conclusion: MUC1-targeted dendritic cell-based vaccine immunotherapy 
is feasible, and has a potential to control the diseases in patients with refractory NSCLC.  
Keywords: Immunotherapy, MUC1, Non-small-cell lung cancer, dendritic cell-based 
vaccine
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ORAL18.04 Anti-Angiogenic Therapy in Advanced Non-Small Cell Lung Cancer 
(NSCLC): A Meta-Analysis of Phase 3 Randomized Trials Jacques Raphael, 
Kelvin K.-W. Chan, Safiya Karim, Henry Lam, Keemo Delos Santos, Sunil Verma Medical 
Oncology, Sunnybrook Odette Cancer Centre, Toronto/ON/Canada

Background: There is a significant unmet medical need for effective and well-tolerated 
treatment options for advanced NSCLC patients. Angiogenesis is a fundamental step in 
tumor growth and progression; its inhibition has become an attractive target as anticancer 
therapy. We conducted this meta-analysis to evaluate the effectiveness of adding anti-

endpoint) between gefitinib plus cisplatin/pemetrexed (cis/pem) (G) vs placebo plus 
cis/pem (P) in patients with acquired resistance to first-line gefitinib (hazard ratio [HR] 
0.86; 95% confidence interval [CI] 0.65–1.13; p=0.273; median PFS 5.4 months in both 
arms) and other secondary endpoints. Among the subgroup analyses performed for 
IMPRESS, the most noticeable difference was observed by T790M status as tested via 
plasma circulating free tumor-derived DNA (ctDNA). Methods: Patients (age ≥18 years 
[Japan ≥20 years], chemotherapy-naïve, locally advanced/metastatic NSCLC with an 
activating EGFR mutation, prior disease progression on first-line gefitinib) from 71 centers 
(Europe/Asia Pacific) were randomized to G or P (gefitinib 250 mg/day or placebo, plus 
cis 75 mg/m2/pem 500 mg/m2). For biomarker analysis, consenting randomized patients 
provided 10-mL blood samples (at Visit 1 [baseline], 4, 6; then every 6 weeks and at 
discontinuation) from which to obtain ctDNA. ctDNA levels of EGFR mutations, including 
T790M, were detected using a quantitative emulsion (BEAMing) digital PCR assay (Sysmex®) 
conducted at a central laboratory (positivity defined as ≥0.02% mutant DNA fraction). 
Results: Data are reported for plasma samples from baseline visits (serial data will be 
available in the future). Blood samples were available for all 261 randomized patients, 
of whom T790M status was known for 247 (93.2%): T790M mutation-positive n=142 
(57.5%; G=81, P=61) and T790M mutation negative n=105 (42.5%; G=46, P=59). 
Median PFS for the T790M mutation-positive subgroup was 4.6 vs 5.3 months for G 
and P, respectively (HR 0.97, 95% CI 0.67 to 1.42, p=0.8829). Median PFS for the 
T790M mutation-negative subgroup was 6.7 vs 5.4 months for G and P, respectively 
(HR 0.67, 95% CI 0.43 to 1.03, p=0.0745). See Table for additional study endpoints. 
Conclusion: Following acquired resistance to first-line gefitinib, these data suggest there 
were two distinct patient populations defined by T790M genotype. For plasma T790M-
positive, gefitinib should not be continued when platinum-based doublet chemotherapy 
is used as second-line therapy. For plasma T790M-negative, continuation of gefitinib in 
combination with platinum-based doublet chemotherapy may offer clinical benefit, which 
would require further confirmation in a prospective randomized study. 

IMPRESS subgroup populations (plasma)

T790M mutation-pos-
itive 
N=142

T790M mutation-negative 
N=105

ORR, % 
(G vs P) 28.4 vs 39.3 p=0.282 37.0 vs 27.1 p=0.171

DCR, % 
(G vs P) 81.5 vs 77.0 p=0.5175 93.5 vs 83.1 p=0.0895

OS, HR 
(95% CI)*

2.16 (1.26, 
3.82) p=0.0067 0.83 (0.36, 1.85) p=0.6644

Plasma BEAMing PCR (compared with tumor), % (n/N)

Exon 19 Deletions L858R

Sensitivity 73.8 (124/168) 81.6 (62/76)

Specificity 96.7 (89/92) 95.3 (161/169)

Concordance 81.9 (213/260) 91.0 (224/247)

*OS immature, follow up ongoing 
G: gefitinib plus cisplatin/pemetrexed; P: placebo plus cisplatin/pemetrexed 
ORR, objective response rate; DCR, disease control rate; OS, overall survival
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ORAL18.01 TG4010 Immunotherapy plus Chemotherapy as First Line 
Treatment of Advanced NSCLC: Phase 2b Results Elisabeth Quoix1, Frédéric 
Forget2, Christos Chouaid3, Zsolt Papai4, Gyorgy Losonczy5, Enriqueta Felip6, Manuel 
Cobo7, Christian Ottensmeier8, Joseph T. Beck9, Berangere Bastien10, Annette 
Tavernaro10, Gisele Lacoste10, Jean-Marc Limacher10, Hervé Léna11 1Pulmonology, 
Hopital Civil, Strasbourg/France, 2, Centre Hospitalier de L’Ardenne, Libramont/Belgium, 
3Pulmonology, Chi Créteil, Créteil/France, 4Pulmonology and Thoracic Oncology, Fejer 
Megyei Szent Gyorgy Korhaz, Szekesfehervar/Hungary, 5Semmelweis Egyetem Aok, 
Budapest/Hungary, 6Hospital Universitari Vall D’Hebron, Barcelona/Spain, 7Hospital 
General Carlos Haya, Malaga/Spain, 8Southampton University Hospitals NHS Trust, 
Southampton/United Kingdom, 9Highlands Oncology Group, Fayetteville/AR/United 
States of America, 10Clinical Development, Transgene S.A, Illkirch-Graffenstaden/
France, 11Pulmonology, Hopital Pontchaillou, Rennes/France

Background: TG4010 is an immunotherapy using an attenuated and modified poxvirus 
(MVA) coding for MUC1 and interleukin-2. Previous Phase 2 trials have demonstrated 
the efficacy and safety of TG4010 in combination with chemotherapy. In addition, Triple 
Positive Activated Lymphocytes (TrPAL; CD16+, CD56+, CD69+) was identified as a 
potential biomarker predictive of efficacy Methods: TIME is a double blind, placebo-
controlled phase 2b/3 study. The Phase 2b part compared first line chemotherapy 
combined with TG4010 or placebo and further assessed the predictive value of baseline 
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Background: Bevacizumab is an anti-VEGF monoclonal antibody approved for the 
treatment of non-squamous NSCLC. It is widely accepted that immunosuppressive 
mechanisms dominate in patients (pts) with solid tumors, including NSCLC. MDSCs are 
a heterogeneous population of immature cells of myeloid origin, whose expression is 
induced by VEGF. We recently identified two monocytic and one granulocytic MDSC 
subpopulation which are significantly increased and functional in the peripheral blood 
of NSCLC pts. Methods: Peripheral blood immune cells from 46 pts with unresectable 
NSCLC were analyzed by flow cytometry before the initiation of chemotherapy and 
after 3 cycles. Changes in the frequencies of the three MDSCs subpopulations were 
correlated with clinical outcome. Isolated MDSCs were co-cultured with T cells in 
order to confirm their functionality through estimation of IFN-γ secretion. Results: At 
diagnosis, the CD15(-) monocytic MDSCs’ levels were significantly increased in male 
pts (p=0.03) and in smokers (p=0.01). Overall, chemotherapy had no effect on the 
frequency of the distinct MDSC subpopulations. However, after 3 cycles of therapy, 
levels of all three MDSC subpopulations numerically decreased in responders (n=11) 
compared to non-responders (n=4). In addition, bevacizumab-based chemotherapy 
regimens significantly reduced the frequency of the granulocytic MDSC subpopulation 
when compared to the effect of non-bevacizumab based therapy (p=0.02). Lastly, 
suppression of IFN-γ secretion in vitro, confirmed the inhibitory effect of isolated 
MDSCs on T-cell cytotoxic capacity. Conclusion: These data indicate that although 
chemotherapy has no effect on the levels of different immunosuppressive MDSC 
subpopulations, bevacizumab–based regimens seem to exert an effect on the 
granulocytic MDSC subpopulation. Additional studies are needed in a larger 
cohort of pts in order to document its impact in the clinical outcome of NSCLC pts.  
Keywords: anti-VEGF, MDSCs, NSCLC, peripheral blood
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ORAL19.01 The SPACE Study: A Randomized Phase II Trial Comparing SBRT 
and 3DCRT in Stage I NSCLC Patients; Final Analysis including HRQL 
Andreas Hallqvist1, J.A. Lund2, OddT. Brustugun3, Bengt Bergman4, Per Bergström5, 
Signe Friesland6, Rolf Lewnsohn6, Ninni Drugge7, Hillevi Rylander1, Ingmar Lax8, Erik 
Holmberg9, Jan Nyman1 1Dept of Oncology, Sahlgrenska University Hospital, Gothenburg/
Sweden, 2Dept of Oncology, St Olav Hospital, Trondheim/Norway, 3Dept of Oncology, 
Oslo University Hosital,The Norwegian Radium Hospital, Oslo/Norwa, Oslo/Norway, 4Dept 
of Pulmonary Medicine, Sahlgrenska University Hospital, Gothenburg/Sweden, 5Dept of 
Oncology, Umeå/Sweden, 6Dept of Oncology, Karolinska University Hospital, Stockholm/
Sweden, 7Dept of Radiophysics, Sahlgrenska University Hospital, Gothenburg/Sweden, 8Dept 
of Radiophysics, Karolinska University Hospital, Stockholm/Sweden, 9Regional Cancer 
Center West, Gothenburg/Sweden

Background: Stereotactic body radiotherapy (SBRT) for NSCLC patients with T1-T2 
tumors has been intensively studied the last decades and is widely used due to excellent 
results in terms of local control and survival in combination with the convenient and fast 
treatment procedure. This radiation technique has however never been compared to 
standard radiotherapy in a randomized manner, and consequently the Swedish lung cancer 
study group launched the SPACE study in 2007 (Stereotactic Precision And Conventional 
radiotherapy Evaluation). Methods: Patients with stage I medically inoperable 
histologically confirmed NSCLC or PET-positive tumors with progression (non-centrally 
located with a maximum size < 5 cm) were randomized in 9 Scandinavian centers to 
receive SBRT to 66 Gy in 3 fractions in one week or conventionally fractionated 3DCRT to 
70 Gy in 7 weeks. Patients were followed with regard to treatment efficacy, toxicity and 
HRQL. Results: Between January 2007 and July 2011 102 patients were randomized (49 
SBRT, 53 3DCRT). Mean age 74 (57-86), 60% women and the vast majority (92%) had 
COPD or cardiovascular comorbidity. The mean FEV1 and mean CO-diffusion capacity 
were 1.4 L and 55% respectively. Seventy-four percent had a histopathologic diagnose 
where the majority were adenocarcinomas and 65% had T1 tumors and 35% T2. The two 
treatment groups differed somewhat in terms of tumor size and gender where the SBRT 
arm included more patients with T2 tumors and of male gender. The median follow-up 
is 37 months with a 1- 2- and 3 year PFS of: SBRT: 89%, 70%, 62% and 3DCRT: 88%, 
66% 58% with no difference between the groups and no difference regarding OS. At 
the end of study 72% were without progression among the SBRT patients compared to 
59% in the conventional arm. Toxicity was generally low, grade ≥  3 of any toxicity was 
observed in 19% in SBRT patients and 15% in the 3DCRT group with no grade 5 toxicities. 
Pneumonitis of any grade was observed in 19% (SBRT) and 36% (3DCRT), and any grade 
esophagitis in 8% and 30% respectively. HRQL was evaluated with the EORTC QLQ 30 
and LC14 module and patients treated with 3DCRT experienced worse dyspnea, cough 
and chest pain compared to the SBRT patients. Conclusion: NSCLC stage I patients 
treated with SBRT had the same PFS and OS as the conventionally treated patients 
despite an imbalance of prognostic factors with regards to more T2 tumors and males 
in the SBRT group. There was a tendency to improved disease control rate in the SBRT 
patients and in addition they experienced higher QoL values regarding dyspnea, cough 
and chest pain. SBRT should be considered standard therapy for this patient group.  
Keywords: NSCLC, stereotactic radiotherapy, stage I

angiogenic therapy (AT) to standard of care (chemotherapy, tyrosine kinase inhibitors 
(TKIs) or best supportive care) in advanced NSCLC. Methods: The electronic databases 
Ovid PubMed, Cochrane Central Register of Controlled Trials, Embase, the websites of 
European Society of Clinical Oncology, the American Society of Clinical Oncology and 
the Lung Cancer Association were searched to identify all eligible phase 3, randomized, 
controlled trials with AT for the treatment of advanced NSCLC. Pooled hazard ratios 
(HRs) for overall survival (OS) and progression-free survival (PFS), and pooled odds ratio 
(OR) for overall response rates (RR) were calculated. We divided the population into 2 
subgroups based on the dose of Bevacizumab administered: 7.5 mg/kg (group 1) and 
15mg/kg (group 2) Results: Data of 19098 patients (9867 AT; 9231 controls) from 25 
phase III trials were analyzed. Compared with the standard of care alone, the addition of 
AT did not prolong OS (HR 0.98; 95% [CI] 0.96-1.00; p=0.1 and HR 0.97; 95% [CI] 0.94-
1.00; p=0.06 for group 1 and 2 respectively). In an exploratory analysis, the addition 
of AT did not prolong OS for the adenocarcinoma histology and when it was used in the 
1st line setting. Furthermore, there was no OS benefit regardless of the type of AT therapy 
i.e. monoclonal antibodies (Mabs) versus oral TKIs. There was a significant improvement 
in PFS with the addition of AT (HR 0.85; 95% [CI] 0.79-0.91; p<0.00001 and HR 0.81; 95% 
[CI] 0.75-0.88; p<0.00001 for group 1 and 2 respectively) and overall RR (OR 1.61; 95% 
[CI] 1.30-2.01; p<0.0001 and OR 1.72; 95% [CI] 1.39-2.14; p<0.00001 for group1 and 
2 respectively). Conclusion: This is the 1st meta-analysis to our knowledge including all 
phase 3 trials with AT in NSCLC and showing that the addition of AT to the standard of care 
in advanced NSCLC had no significant effect on OS and only improved PFS and overall RR. 
The role of AT in advanced lung cancer is still questionable; strong validated biomarkers 
are eagerly needed to predict which subgroup might benefit the most from such therapy.  
Keywords: Advanced non small cell lung cancer, meta-analysis, Anti-angiogenic therapy
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ORAL18.05 Early Predictive Value of Perfusion-Computed Tomography (pCT) 
in Advanced NSCLC Patients Treated with Bevacizumab: IMPACT Trial Fran Aya1, 
Nuria Viñolas1, Marcelo Sanchez2, Mariana Benegas2, Oscar Reig1, Aaron Sosa1, Ivan 
Vollmer2, Ainara Arcoha1, Aranzazu Martinez1, Marta Boillos1, Margarita Viladot1, Aleix 
Prat3, Noemi Reguart3 1Medical Oncology, Hospital Clinic, Barcelona/Spain, 2Radiology, 
Hospital Clinic, Barcelona/Spain, 3Medical Oncology, Hospital Clinic, Translational Genomics 
and Targeted Therapeutics in Solid Tumors, Institut D’Investigacions Biomèdiques August Pi I 
Sunyer (Idibaps), Barcelona/Spain

Background: The use of targeted drugs has implied the development of new imaging 
techniques able to assess in vivo processes as part of antitumor response. Functional 
imaging techniques may be more appropriate to study changes in vascularization 
parameters such as blood flow (BF), blood volume (BV) and permeability (PMB) after 
treatment with antiangiogenics. Perfusion-computed tomography (pCT) could be 
a useful technique to predict non-small cell lung cancer (NSCLC) (pts) that most 
benefit from antiangiogenic therapy by assessing early variations of perfusion 
parameters. Methods: IMPACT (NCT02316327) is an ongoing open-label, single arm phase 
II/IV study to evaluate the predictive value of early perfusion changes in pts diagnosed 
with advanced non-squamous (ns) -NSCLC treated with bevacizumab in combination with 
chemotherapy. Patients receive cisplatin (80 mg/m2 i.v. d1), gemcitabine (1250 mg/
m2 i.v. d1 and 8) and bevacizumab (B, 7.5 mg/kg i.v. d1) up to 6 cycles each 21 days. 
Pts with non-progressive disease are allowed to continue with B maintenance until PD 
or unacceptable toxicity. pCT assessment is done basal (d-1), at d+7 and d+42. The 
primary endpoint is to evaluate whether early reductions (d-1 vs d+7) in pCT parameters 
in terms of BF (mL/100mL/min), BV (mL/100mL) and PMB (mL/100mL/min) may predict 
response to bevacizumab as compared to Objective Response Rate (ORR) in terms of 
RECIST after 2 cycles (d+42). All perfusion evaluation parameters during treatment 
are measured in the same single thoracic target lesion. Planned sample size is 20 
pts. Results: A total of 12 pts with ns-NSCLC have been recruited and data is available 
for analysis in 8 pts. Mean age is 62 years, 7 males and 1 female. All pts were diagnosed 
of adenocarcinoma stage IV (63% stage IVb). All tumor samples were negative for EGFR/
ALK and 50% positive for KRAS. Mean cycles of chemotherapy were 5 (range 2-6) and 
3 (range 0-12) of B maintenance. Target lesions for perfusion were: lung 3 pts (38%), 
lymph nodes in 4 pts (50%) and pleura in 1 pt (12%). No differences were found in terms 
of basal BF, BV and PMB depending on perfusion-target chosen. Four pts (50%) achieved 
partial response (PR), 3 pts (38%) stable disease (SD) and 1 pt (12%) progressive disease 
(PD). Mean basal perfusion parameters were: BF 61,5 (34,4 - 109), BV 10,4 (3,7 - 22,2) 
and PMB 17 (5,5 - 27,9). Mean perfusion changes early assessed by pCT at d+7 were: 
BF 21,7%, BV -49% and PMB -34,4%, decreasing consistently at day +42 (BF -46,8%, BV 
-45,5% and PMB -53,9%). Mean early variation (d-1 vs d+7) of BF in pts with SD/PD was 
+1,7% as compared with -45,3% in pts with PR. Mean variation of BF compared with d+42 
(d-1 vsd+42) was also greater in pts with PR (-50%). Similar trends were observed in BV 
and PMB. Conclusion: Early response to B as assessed with p-CT may help to select 
those pts with NSCLC who most benefit from antiangiogenic therapy. Early changes 
in perfusion parameters can be identified with B treatment. Recruitment is ongoing.  
Keywords: NSCLC, bevacizumab, Perfusion-computed tomography (pCT)
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ORAL18.06 Effect of Anti-VEGF Therapy on MDSCs’ Population in the 
Peripheral Blood of Non-Small Cell Lung Cancer (NSCLC) Patients  
Filippos Koinis1, Eleni- Kyriaki Vetsika2, Marianthi Gioulbasani2, Despoina 
Aggouraki2, Anna Koutoulaki2, Lampros Vamvakas1, Dimitrios Mavroudis1, Vassilis 
Georgoulias2, Athanasios Kotsakis1 1Medical Oncology, University Hospital of Heraklion, 
Heraklion/Greece, 2Laboratory of Cancer Cell Biology, University of Crete, School of 
Medicine, Heraklion/Greece
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Canada, 14Wake Forest University Under Arizona Oncology Services Foundation, Winston-
Salem/NC/United States of America, 15Radiation Oncology, Uc Davis Medical Center, 
Sacramento/CA/United States of America, 16Beaumont Hospital, Royal Oak/AL/United 
States of America, 17Metro Mn Ccop, Minneapolis/MN/United States of America, 18University 
of Pittsburgh, Pittsburgh/PA/United States of America, 19Radiation Oncology, Washington 
University in Saint Louis, Saint Louis/MO/United States of America

Background: The safety of SBRT for medically inoperable patients with centrally located 
early stage non-small cell lung cancer (NSCLC) was evaluated in this phase I/II multicenter 
RTOG study that completed accrual in Sept 2013. This is the first report of adverse events 
(AE) observed on the study. Methods: Eligible patients were medically inoperable with 
biopsy proven, PET staged T1-2N0M0 NSCLC, ≤ 5 cm in size, centrally located tumors 
(within or touching the zone of the proximal bronchial tree or adjacent to mediastinal or 
pericardial pleura). Patients were successively accrued onto dose-escalating 5 fraction 
SBRT schedules delivered over 1.5-2 weeks, starting with 10 Gy per fraction (fr), then 
10.5Gy/fr, 11 Gy/fr, 11.5 Gy/fr and 12 Gy /fr. Toxicity was graded using CTCAE v4.0; 
any potential dose-limiting toxicity within the initial 365 days post SBRT could have led to 
dose reduction for subsequent patients accrued, using TITE-CRM (time-to-event continual 
reassessment method) statistical design. Results: 120 patients (100 evaluable) from 43 
centers were accrued between 2/2009 and 9/2013. 12 were excluded as they did not 
receive protocol treatment (6 of these on the 12Gy/fr cohort) and another 8 did not meet 
eligibility criteria. Cohort sizes were 8 (10Gy/fr), 8 (10.5Gy/fr), 18 (11Gy/fr), 43 (11.5Gy/
fr), and 43 pts (12Gy/fr). Median age was 72 (range 52- 89) years, 57% were female, 45% 
had squamous cell carcinoma, 39% had adenocarcinoma, 65% had T1 tumors. Median 
follow up was 26.6 months. Most adverse events were grade (G) 1 or 2. 5/8 pts in lowest 
SBRT dose cohort (10 Gy/fr) experienced G2 toxicity, none had G>3. Of 7 pts in 10.5 Gy/
fr, 1 had G2 and 1 had G5 toxicity. Of 14 pts in 11 Gy/fr cohort, 4 had G2 and 1 had G3. Of 
38 pts in 11.5Gy/fr cohort, 11 had G2, 4 had G3 and 2 had G5. Of 33 pts in 12Gy/fr, 4 had 
G2, 5 had G3, 1 G4 and 1Gr 5 as the worst overall toxicity definitely, probably or possibly 
related to SBRT. All Gr 5 toxicities were due to hemoptysis, occuring at a mean of 13 
mo post SBRT (range 5.5-14mo). G2+ GI toxicity only occurred in the 11.5Gy/fr (1/38) 
and 12.0Gy/fr (2/33) cohorts. G2+ pulmonary toxicity occurred in 4/8 10.0Gy/fr, 0/8 
10.5Gy/fr, 5/14 11.0Gy/fr, 15/38 11.5Gy/fr, and 10/33 12.0Gy/fr pts. Conclusion: This 
phase I/II trial of SBRT provides data to inform patients of the potential toxicities with a 5 
fraction SBRT schedule for centrally located NSCLC. Although SBRT was well tolerated, 
4/100 pts (4%) had fatal hemoptysis potentially attributable to SBRT. Determination 
of the optimal SBRT dose needs to await analysis of tumor locations, DVH data and 
efficacy data. This project was supported by grants U10CA21661, U10CA180868, 
U10CA180822 and U10CA37422 from the National Cancer Institute (NCI).  
Keywords: Lung SBRT, non small cell lung cancer, Phase I/II Trial
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ORAL19.05 Japanese Multicenter Study of Stereotactic Body Radiotherapy for 
661 Medically Operable Patients with Stage I Non-Small Cell Lung Cancer  
Takafumi Komiyama1, Hiroshi Onishi1, Yoshiyuki Shioyama2, Yasuo Matsumoto3, Kenji 
Takayama4, Yukinori Matsuo5, Akifumi Miyakawa6, Hideomi Yamashita7, Keiji Nihei8, 
Haruo Matsushita9, Masahiko Aoki10, Tomoki Kimura11, Hiromichi Ishiyama12, Naoya 
Murakami13, Kensei Nakata14, Atsuya Takeda15, Takashi Uno16, Takuma Nomiya17 
1Radiology, University of Yamanashi School of Medicine, Yamanashi/Japan, 2Kyushu 
University, Saga/Japan, 3Niigata Cancer Center Hospital, Niigata/Japan, 4Institute of 
Biomedical Research and Innovation, Kobe/Japan, 5Kyoto University, Kyoto/Japan, 6Nagoya 
City University, Nagoya/Japan, 7University of Tokyo Hospital, Tokyo/Japan, 8Tokyo 
Metropolitan Cancer and Infectious Diseases Center Komagome Hospital, Tokyo/
Japan, 9Tohoku University School of Medicine, Sendai/Japan, 10Hirosaki University School 
of Medicine, Hirosaki/Japan, 11Hiroshima University, Hiroshima/Japan, 12Kitasato University 
School of Medicine, Kanagawa/Japan, 13National Cancer Center, Tokyo/Japan, 14Sapporo 
Medical University, Sapporo/Japan, 15Ofuna Chuo Hospital, Kanagawa/Japan, 16Chiba 
University School of Medicine, Chiba/Japan, 17Yamagata University Faculty of Medicine, 
Yamagata/Japan

Background: In Japan, stereotactic body radiotherapy (SBRT) has been actively used 
as a curative treatment option for patients with early stage primary lung cancer. We 
organized a multi-institutional SBRT study group in Japanese Radiological Society (JRS-
SBRTSG) and conducted retrospective study of SBRT for stage I non-small cell lung 
cancer (NSCLC). The purpose of this study was to evaluate the treatment outcomes 
of SBRT for medically operable patients with stage I NSCLC of JRS-SBRTSG. Methods: 
This is a retrospective analysis to review 661 patients (median age, 75 years; male 
424, female 237) with stage I (IA 506, IB 155) NSCLC treated in 20 institutions of 
JRS-SBRTSG. Histology was proven in 486 patients (adenocarcinoma 328, squamous 
cell carcinoma 117, others 41). A total dose of 32 -70 Gy mainly at the isocenter was 
prescribed in 4-15fractions. The median calculated biological effective dose (BED) was 
107 Gy (range, 64-150 Gy) based on alpha/beta = 10Gy) Results: The median follow-
up period for all patients was 35 months. Pulmonary complications of NCI-CTC criteria 
grade > 3 and grade 5 were noted in 1.9% and 0.4% of total patients, respectively. 
Overall survival rate (OS) at three year (OS-3y) and disease-specific survival rate at three 
year of total patients was 79% and 89%, respectively. Locally progression free rate at 
three year was better for T1 (89%) than T2 (80%) but OS-3y was not different in the two 
subgroups. OS-3y of female patients was much better (93%) than for male patients (72%) 
(P<0.01). OS-3y was better for BED ³100 Gy subgroup (80%) than BED<100 Gy subgroup 
(70%). OS-3y of patients accompanying pulmonary interstitial change (n=54) was 
much worse (42%) than the others. According to multivariate analysis, only of male and 
presence of pulmonary interstitial change were worse survival factor. Conclusion: The 
outcomes of SBRT for medically operable patients with stage I NSCLC in Japanese multi-
institutional large database were retrospectively analyzed. The local progression-free 
rate and OS were similar to those of JCOG (Japan Clinical Oncology Group) 0403; a 
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ORAL19.02 Higher Risk of Failure and Death after Stereotactic Lung 
Radiotherapy for T2 Lung Cancer Inga Grills1, Jose Belderbos2, Andrew Hope3, 
Maria Werner-Wasik4, Matthew D. Johnson1, Heike Peulen2, Meredith Giuliani3, Jan-Jakob 
Sonke2, Hong Ye1, Matthias Guckenberger5 1Radiation Oncology, William Beaumont 
Hospital, Royal Oak/United States of America, 2Radiation Oncology, The Netherlands Cancer 
Institute, Amsterdam/Netherlands, 3University of Toronto and Princess Margaret Cancer 
Center, Toronto/ON/Canada, 4Radiation Oncology, Thomas Jefferson University Hospital, 
Philadelphia/United States of America, 5University Hospital Zurich, Zurich/Switzerland

Background: Limited data are available on the use of SBRT for tumors larger than 3cm. We 
analyzed results from a collaborative database to compare clinical outcomes for patients 
with tumors > 3cm to those with smaller tumors (<3cm). Methods: 1192 patients with 
1288 T1-T3N0M0 tumors underwent cone-beam CT image-guided lung SBRT between 
10/2004-12/2014. The median prescription dose was 50 Gy in 3 fractions (range 24-64 
Gy in 1-10) to the PTV. Patient, tumor and treatment factors and clinical outcomes were 
extracted from the database. Local recurrence (LR), regional recurrence (RR), distant 
metastasis (DM), overall (OS) and cause-specific survival (CSS) were calculated from 
SBRT completion using the Kaplan-Meier method. Univariate analyses were performed 
using the Cox proportional hazards model. Student’s unpaired t-test and Pearson chi-
square/Fisher’s Exact test were used to compare continuous and categorical variables 
between groups, respectively. Results: Mean follow-up time was 2.1y (0.02-10.12y) and 
similar for both groups. 295 tumors were > 3cm (T2) and 993 < 3cm (T1) (mean size 
3.98 v 1.91cm (0.5-9.6cm), p<0.001). There were no statistically significant differences 
between groups for gender, pulmonary function (median FEV1 1.7 L (56-60% predicted); 
DLCO 10 ml/min/mmHg (50-51% predicted), medical inoperability (89%), PET (94%) or 
any invasive mediastinal staging (6%). T1 patients were slightly younger (73.5y T1 v 
76.0y T2, p<0.01) and had mildly better ECOG (80% 0-1 T1 v 71% 0-1 T2, p=0.001). T2 
tumors were more often biopsied (74% T2 v 63% T1, p<0.001), less often non-squamous 
(74% v 83%, p=0.002), had higher SUVmax (10.3 T2 v 6.4 T1, p<0.001), more often 
central (0236) (19% T2 v 11% T1, p=0.001) and treated to a median prescription dose 
of 53.8Gy T2 v 52.2Gy T1, p<0.001. 3% received chemotherapy (T1 2.6% v T2 4.4%, 
p=0.11). Although LR was similar between groups, large tumors had a higher risk of 
RR, DM and death (Table 1). On univariate analysis, LR was predicted by multiple BED 
parameters (p<0.001), baseline SUVmax (p=0.003) and squamous histology (p=0.012); 
RR was higher for lower lobe tumors (p=0.008); DM (p=0.006) was higher while OS and 
CSS lower for central tumors (p=0.03, 0.01).

Clinical Outcome Tumor < 3 cm Tumor > 3 cm p-value

Local recurrence 3y 7% 11% 0.13

5y 11% 13%

Regional Recurrence 3y 9% 13% 0.006

5y 11% 24%

Distant Metastasis 3y 11% 16% <0.001

5y 16% 18%

Cause-Specific Survival 3y 88% 73% <0.001

5y 81% 66%

Overall Survival 3y 61% 45% <0.001

5y 42% 28%
 
Conclusion: Large tumors had a higher risk of RR, DM and death after 
SBRT. These data have implications for consideration and study of pre-
SBRT invasive nodal staging and/or systemic therapy in this population. 
OS and CSS were lower for central tumors warranting further analysis.  
Keywords: SBRT, Tumor size, non-small cell lung cancer
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ORAL19.03 NRG Oncology/RTOG 0813 Trial of Stereotactic Body Radiotherapy 
(SBRT) for Central Tumors – Adverse Events Andrea Bezjak1, Rebecca Paulus2, 
Laurie Gaspar3, RobertD. Timmerman4, William L. Straube5, William F. Ryan6, 
Yolanda Garces7, Anthony T. Pu8, AnuragK. Singh9, Gregory M.M. Videtic10, Mohan 
Suntharalingam11, Puneeth Iyengar12, Jason R. Pantarotto13, Edward A. Levine14, 
Alexander Y. Sun1, Megan E. Daly15, Inga Grills16, Paul W. Sperduto17, Daniel P. 
Normolle18, Jeffrey D. Bradley19, Hak Choy4 1Radiation Oncology, Princess Margaret 
Cancer Centre, Toronto/ON/Canada, 2RTOG, NRG Oncology, Philadelphia/PA/United States 
of America, 3University of Colorado, Aurora/CO/United States of America, 4Radiation 
Oncology, UTSW, Dallas/TX/United States of America, 5Washington University, St. 
Louis/MO/United States of America, 6Pocono Cancer Center Under Thomas Jefferson 
University Hospital, Philadelphia/PA/United States of America, 7Radiation Oncology, Mayo 
Clinic, Rochester/United States of America, 8Radiological Associates of Sacramento, 
Sacramento/CA/United States of America, 9Roswell Park Cancer Institute, Buffalo/NY/
United States of America, 10Radiation Oncology, Cleveland Clinic, Cleveland/United States 
of America, 11University of Maryland, Baltimore/MD/United States of America, 12Radiation 
Oncology, UTSW, Dallas/United States of America, 13University of Ottawa, Ottawa/ON/
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Conclusion: In this group of 719 NSCLC patients treated with SBRT, an average anatomy 
was utilized to analyze associations of tumor location with treatment outcome. Several 
regions were identifi ed that were signifi cantly associated with disease recurrence and 
overall survival. Further investigations in the underlying mechanisms of these associations 
are warrented. 1.ADMIRE Research 2015, Elekta AB, Stockholm, Sweden 
Keywords: NSCLC, overall survival, recurrence, Tumor location
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ORAL19.07 A Novel Nomogram for Predicting Distant Metastases after Lung 
Stereotactic Body Radiotherapy for Early Stage Lung Cancer Steven C. Oh1, 
Kevin Chagin2, Neil Woody1, Matthew Ward1, Yvonne Pham1, Jeffrey Kittel1, Gregory 
M.M. Videtic1, Kevin Stephans1 1Radiation Oncology, Cleveland Clinic, Cleveland/OH/United 
States of America, 2Quantitative Health Sciences, Cleveland Clinic, Cleveland/OH/United
States of America

Background: While stereotactic body radiotherapy (SBRT) for early stage non-small 
cell lung cancer (NSCLC) results in excellent local control, distant metastases (DM) 
remain the most prevalent form of failure. In this analysis, we develop and internally 
validate a nomogram to predict DM following SBRT for NSCLC. Methods: We queried our 
institutional registry of patients treated with lung SBRT over the past decade (2003-2014) 
and identifi ed 729 patients with early stage NSCLC eligible for analysis. All patients were 
treated with defi nitive intent. Initial patient and tumor variables predicting the likelihood 
of developing distant metastases were identifi ed from a multivariable Cox proportional 
hazard model. A nomogram was developed from the initial model using 16 candidate 
variables and was reduced to the fi nd the best fi tting parsimonious model. The nomogram 
was then internally validated using a 1000 bootstrap resampling process. Accuracy of 
the nomogram was measured using c-statistics. Results: The median follow up was 15.2 
months. 157 patients (22%) developed DM at a median time of 10.3 (range 0.2-68.4) 
months. The median time to death after development of DM was 4.5 months. Sites of DM 
included lung (113/157 patients), bone (36/157 patients), liver (27/157 patients), brain 
(25/157 patients), adrenal (8/157 patients), and other (7/157 patients). Age at start of 
radiotherapy (p = 0.051), tumor size (p = 0.009), PET SUV (p = 0.026), and the presence 
of synchronous primaries (p = 0.048) were all predictive of DM on multivariable analysis. 
Using seven patient and tumor variables (Age, BMI, Charlson Comorbidity Index, Tumor 
Size, PET SUV, Medical Operability, and Presence of a synchronous primary NSCLC), 
our nomogram successfully predicted distant metastasis and has an internally validated 
c-statistic of 0.606 (95% CI: 0.563, 0.648). Internal validation with bootstrapping
demonstrated persistent validity of the nomogram in predicting distant metastases.

Conclusion: This novel internally validated nomogram can predict the risk of distant 
metastases in early stage NSCLC treated with SBRT. External validation of this nomogram is 
warranted. This nomogram may help defi ne subgroups for stratifi cation in future clinical trials 
and identify patients who may benefi t from adjuvant systemic therapies following lung SBRT. 
Keywords: Distant Metastases, Nomogram, stereotactic body radiotherapy

prospective phase II study of SBRT (48 Gy in 4 fractions) for stage IA NSCLC, and the 
OS was almost comparable to that of surgery for high-aged patients. The subgroup 
of male and presence of pulmonary interstitial change were worse survival factors. 
SBRT might be promising as an alternative to surgery for operable stage I NSCLC 
Keywords: stage I, Stereotactic body radiation therapy, medically operable, non-small 
cell lung cancer
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ORAL19.06 Tumor Location Is Associated with Recurrence Pattern and 
Survival after SBRT in Early Stage NSCLC Patients Barbara Stam1, Heike 
Peulen1, Jose Belderbos1, Matthias Guckenberger2, Frederick Mantel3, Inga Grills4, 
Andrew Hope5, Nicolette O’Connell6, Jan-Jakob Sonke1 1Department of Radiation 
Oncology, The Netherlands Cancer Institute – Antoni Van Leeuwenhoek Hospital, 
Amsterdam/Netherlands, 2University Hospital Zurich, Zurich/Switzerland, 3University 
of Wuerzburg, Wuerzburg/Germany, 4Beaumont Hospital, Royal Oak/AL/United States 
of America, 5University of Toronto and Princess Margaret Cancer Center, Toronto/ON/
Canada, 6Elekta, Maryland Heights/MO/United States of America

Background: For NSCLC patients treated with SBRT, we investigated if tumor location 
is associated with recurrence pattern and overall survival. Methods: From 2006-2013 
1129 patients with early stage NSCLC were treated with cone beam CT guided SBRT 
(median 54 Gy in 3 fractions, range 23-64 Gy in 1-10 fractions) in 5 different institutes. 
719 patients were analyzed after exclusion of patients with (meta)synchronous tumors 
(n=185), incomplete scanning data or incomplete follow-up (n=225). An average 
anatomy was constructed based on 109 patients of the 5 institutes using deformable 
image registration1. Subsequently, all patients were registered to this average anatomy 
and the corresponding dose distribution was deformed accordingly. Tumor location 
was defi ned as a 3D Gaussian distribution (standard deviation 2 cm) at the center of 
the high dose region. These Gaussian distributions were added to a total and per voxel 
a mean and standard deviation was determined. Totals were obtained for 5 different 
groups: local recurrence, regional recurrence, distant metastasis, all recurrent disease 
combined, deceased as well as their complements. By comparing 2 complimentary 
groups using Welch’s t-test, locations that were signifi cantly associated (p<0.01) with 
recurrent disease or with overall survival were identifi ed. Recurrent disease rates and 
overall survival were calculated using the Kaplan-Meier method. Results: With a median 
follow-up of 19 months, local recurrence occurred in 5% of patients, regional recurrence 
in 5% and distant metastasis in 9%. 74% of patients were alive and 18% was lost to 
follow-up. Tumors located medially in the left upper lobe were signifi cantly associated 
with controlled disease (local, regional, distant and all combined). Figure 1A displays 
as heatmap: disease control (green), recurrent disease (purple), and the region where 
the two groups differ signifi cantly (yellow). Tumors located peripherally in the left lower 
lobe were signifi cantly associated with regional recurrences. Tumors located medially/
centrally in the right upper lobe were signifi cantly associated with distant metastases 
and all recurrent disease combined (local, regional and distant together). Tumors located 
medially/centrally in the right upper lobe were signifi cantly associated with a decreased 
overall survival (Figure 1B). 
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Adverse Events (v3.0, CTCAE). TEAE incidences were compared using Fisher’s exact 
test (two-sided α=0.05). Results: Of 598 randomized patients, 555 were treated in 
the concurrent phase (Arm A: N=283; Arm B: N=272), most of whom (Arm A: n=229 
[80.9%]; Arm B: n=202 [74.3%]) continued on to the consolidation phase (Arm B patients: 
EtoCis [33.5%], PacCarb [26.8%], VinCis [14.0%]). Baseline characteristics, including 
age, gender, performance status, smoking status, stage, and origin, were well-balanced 
across arms. Percentages of patients in Arm A completing ≥ 2, ≥ 3, and 4 consolidation 
cycles were 95.2%, 84.3%, and 73.4%, respectively. Percentages of patients in Arm B 
completing 2 consolidation cycles (maximum) were EtoCis (89.0%), PacCarb (93.2%), 
and VinCis (86.8%). Mean dose intensities for pemetrexed, etoposide, vinorelbine, 
cisplatin, paclitaxel, and carboplatin were 95.4%, 94.0%, 84.2%, 91.2%, 88.7%, and 
92.7%, respectively. More patients in Arm B, compared to Arm A, experienced dose 
reductions, dose omissions, and cycle delays. Patients in Arm B reported more grade 
3/4/5 drug-related TEAEs than Arm A (51.0% versus 31.0%, p<0.001; Table). Rates of 
drug-related serious AEs were similar between groups (Arm A: 14.4%; Arm B: 13.4%).

Drug-related Grade 3/4/5 TEAEs Occurring in ≥ 2% of Patients  
(or of Clinical Relevance) in the Consolidation Phase

CTCAE Arm A (N=229) n (%) Arm B (N=202) n (%)

Neutrophils 27 (11.8) 76 (37.6)*

Leukocytes 19 (8.3) 29 (14.4)

Hemoglobin 6 (2.6) 9 (4.5)

Platelets 5 (2.2) 10 (5.0)

Febrile neutropenia 7 (3.1) 7 (3.5)

Lymphopenia 8 (3.5) 5 (2.5)

Pneumonitis/pulmonary infiltrates 5 (2.2) 2 (1.0)

Fatigue 2 (0.9) 4 (2.0)

Pneumonia 5 (2.2) 0

Esophagitis 0 3 (1.5)

*p<0.001, Fisher’s exact test. 
Note: Of the TEAEs listed here, 
only one case (0.4%, Arm A, pneu-
monia) was grade 5.

Conclusion: During the PROCLAIM consolidation phase, most patients were able 
to complete the planned number of cycles in either arm, with the highest dose 
intensity corresponding to pemetrexed. Pemetrexed consolidation had a significantly 
lower incidence of drug-related grade 3/4/5 TEAEs than the platinum doublets 
in Arm B. A more detailed analysis of Arm B (by treatment regimen) is underway.  
Keywords: pemetrexed, consolidation, non-small cell lung cancer (NSCLC), stage III
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ORAL20.03 Radiation Dose Escalation in Patients with Locally Advanced Non-
Small Cell Lung Cancer; 60 Month Follow-Up of a Randomized Phase II Trial 
Iris Walraven1, Michel Van Den Heuvel2, Eva Schaake1, Wilma Uyterlinde2, J. De Jong3, 
JoachimG. Aerts4, F. Koppe5, H. Codrington6, P. Kunst7, E. Dieleman7, Paul Van De Vaart8, 
Marcel Verheij1, Jose Belderbos1 1Department of Radiation Oncology, The Netherlands 
Cancer Institute – Antoni Van Leeuwenhoek Hospital, Amsterdam/Netherlands, 2Department 
of Thoracic Oncology, The Netherlands Cancer Institute – Antoni Van Leeuwenhoek Hospital, 
Amsterdam/Netherlands, 3Department of Pathology, The Netherlands Cancer Institute – 
Antoni Van Leeuwenhoek Hospital, Amsterdam/Netherlands, 4Department of Pulmonary 
Medicine, Amphia Ziekenhuis, Breda/Netherlands, 5Department of Radiation Oncology, 
Verbeeten Institute, Tilburg/Netherlands, 6Department of Pulmonary Medicine, Haga 
Hospital, The Hague/Netherlands, 7Academic Medical Center, Amsterdam/Netherlands, 8MC 
Haaglanden, Amsterdam/Netherlands

Background: Concurrent chemoradiotherapy imposes beneficial effects on overall 
survival (OS) in patients with locally advanced non-small cell lung cancer (NSCLC). 
Nonetheless, the optimal radiation scheme still needs to be identified. The RTOG 0617 trial 
showed that patients receiving a high dose radiation scheme (37 x 2 Gy) had a significant 
shorter median OS (22.9 months) as compared to patients receiving a conventional 30 x 
2 Gy radiation scheme (28.7 months). Dose escalation using hypo-fractionation however 
seems promising and might contribute to a better OS. We investigated long term OS in 
locally advanced NSCLC patients treated with concurrent chemoradiotherapy, using a 
hypo-fractionation scheme of 24 x 2.75 Gy +/- Cetuximab. Methods: A 2-armed phase II, 
multi-center study (NTR2230) was performed with the initial aim to assess the effect of 
the addition of Cetuximab to concurrent chemoradiotherapy in locally advanced NSCLC 
patients. Arm A received high dose radiotherapy (24 x 2.75 Gy) and concurrent daily 
low-dose cisplatin (6 mg/m2). Arm B received an identical treatment regimen with the 
addition of weekly Cetuximab (400 mg/m2 loading dose one week prior to radiotherapy 
followed by weekly 250 mg/m2). Mortality follow-up information was completed until 
January 2015. Overall survival (OS) rates were calculated as time from randomization 
until death from any cause. Kaplan-Meier survival curves were plotted and 1-, 2- and 
5-year OS proportions were calculated. Results: Between February 2009 and May
2011, 102 patients were randomly allocated in two arms; 51 patients (50%) in arm A
and 51 patients (50%) in arm B. Follow-up information was available for 101 patients
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ORAL20.01 A Systematic Review of Carboplatin-Paclitaxel versus Cisplatin-
Etoposide Concurrent with Thoracic Radiation for Stage III NSCLC Patients 
Conor Steuer1, Madhusmita Behera1, Kristin A. Higgins2, Nabil Saba1, Dong Shin1, 
Suchita Pakkala1, Rathi Pillai1, TaofeekK. Owonikoko1, WalterJ. Curran2, ChandraP. 
Belani3, Fadlo Khuri4, SureshS. Ramalingam4 1Emory, Atlanta/United States of 
America, 2Radiation Oncology, Emory University Winship Cancer Institute, Atlanta/
United States of America, 3Penn State Cancer Institute, Hershey/AL/United States of 
America, 4Medical Oncology, Emory University Winship Cancer Institute, Atlanta/United 
States of America

Background: The two most commonly used chemotherapy regimens deployed 
concurrently with thoracic radiation (RT) for patients with unresectable IIIA and IIIB non-
small cell lung cancer (NSCLC) are carboplatin/paclitaxel (CP) and cisplatin/etoposide 
(CE). Because there are no prospective comparisons of these two regimens in this 
setting, we conducted a systematic review of published trials to compare outcomes 
and toxicities between CE and CP. Methods: Studies which enrolled stage III patients 
receiving RT with CP or CE were identified using electronic databases (MEDLINE, 
EMBASE, and Cochrane library) and meeting abstracts. Trials were excluded if they were 
phase I, enrolled less than 10 pts, or included surgical resection. A systematic analysis of 
extracted data was performed using Comprehensive Meta Analysis (Version 2.2) software 
using random and fixed effect models. Clinical outcomes were compared using point 
estimates for weighted values of median overall survival (OS), progression free survival 
(PFS), response rate (RR) and toxicities. Two-tailed T-test with a significance level of 0.05 
was used for all comparisons. Results: 3194 patients were included from 32 studies in 
the CE arm, and 3789 patients from 51 studies in CP. Baseline characteristics of patients 
on the CE arm versus CP arm were: median age 61 vs. 63 years, male 67.6% vs. 78%, 
squamous histology 39% vs. 40%, and median radiation dose 62 Gy vs. 63 Gy. There was 
no significant difference in response rates between CE and CP (65% vs. 56%, p =0.6), 
respectively. There was no significant difference in median progression free survival 
(11.5m vs. 9.3m p =0.2), overall survival (19.8m vs. 18.4m, p=0.48), 1-year survival rate 
(66% vs. 65%, p=0.8), or 3-year survival rate (31% vs. 25%, p=0.4) for CE vs. CP. CE was 
associated with higher grade 3/4 hematological toxicities than CP, such as neutropenia 
(53% vs. 23% p<0.0001), thrombocytopenia (14% vs. 6% p=0.001), anemia (16% vs. 8% 
p=0.06), as well as grade 3/4 nausea/vomiting (20% vs. 9% p=0.018), while rates of 
grade 3/4 pneumonitis and esophagitis were similar. Conclusion: CE and CP regimens 
were associated with comparable efficacy when used with concurrent radiotherapy 
for stage III unresectable NSCLC pts. The toxicity profile favored the CP regimen.  
Keywords: concurrent therapy, loco-regional disease, carboplatin and paclitaxel, 
cisplatin and etoposide
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ORAL20.02 Safety Results of the Consolidation Phase of a Phase III 
(PROCLAIM): Pemetrexed, Cisplatin or Etoposide, Cisplatin plus Thoracic 
Radiation Therapy followed by Consolidation Cytotoxic Chemotherapy in 
Locally Advanced Nonsquamous Non-small Cell Lung Cancer 
Ramaswamy Govindan1, Suresh Senan2, Anthony Brade3, Johan Vansteenkiste4, 
Francoise Mornex5, Helen J. Ross6, Jan P. Van Meerbeeck7, Christophe Hennequin8, 
Nicolas Dickgreber9, Yi-Long Wu10, Jai P. Agarwal11, Konstantinos Syrigos12, Frank 
Griesinger13, Barbara Parente14, Mariano Provencio15, Anwar Hossain16, Belén San 
Antonio17, Joseph A. Treat18, Andrew Koustenis16, Nadia Chouaki19, Everett Vokes20 
1Washington University School of Medicine, St. Louis/AL/United States of America, 2VU 
University Medical Center, Amsterdam/Netherlands, 3Princess Margaret Hospital, Toronto/
ON/Canada, 4University Hospital KU Leuven, Leuven/Belgium, 5Centre Hospitalier Lyon-Sud, 
Lyon/France, 6Mayo Clinic, Scottsdale/AZ/United States of America,7Thoracic Oncology, 
Antwerp University Hospital, Edegem/Belgium, 8Hospital Saint-Louis, Paris/France, 9Mathias-
Spital-Rheine, Rheine/Germany, 10Guangdong Lung Cancer Institute, Guangdong General 
Hospital, Guangzhou/China, 11Tata Medical Center, Mumbai/India, 12Sotiria General Hospital, 
Athens/Greece, 13Pius-Hospital Oldenburg, Oldenburg/Germany, 14Hospital Cuf Porto, Porto/
Portugal, 15Hospital Puerta de Hierro, Madrid/Spain, 16Eli Lilly and Company, Indianapolis/
IN/United States of America, 17Lilly España, Madrid/Spain, 18Eli Lilly and Company, Global 
Med Affairs & Late Phase Prod Dev, Indianapolis/IN/United States of America, 19Eli Lilly and 
Company, Neuilly-Sur-Seine/France, 20Univ of Chicago, Chicago/IL/United States of America

Background: Standard treatment for inoperable stage III non-small cell lung cancer 
(NSCLC) is concurrent chemoradiotherapy. However, many patients die from recurrent 
disease, indicating that new treatment strategies are needed. Methods: PROCLAIM 
is a phase III trial comparing overall survival in patients with unresectable stage III 
nonsquamous NSCLC receiving pemetrexed+cisplatin (PemCis) and concurrent 
radiotherapy for 3 cycles followed by 4 cycles of pemetrexed consolidation (Arm A) 
versus etoposide+cisplatin (EtoCis) and concurrent radiotherapy for 2 cycles followed 
by consolidation with a platinum-based doublet of choice for up to 2 cycles (Arm B). 
Possible consolidation therapies in Arm B were EtoCis, vinorelbine+cisplatin (VinCis), 
and paclitaxel+carboplatin (PacCarb). Overall efficacy and safety results for the intent-
to-treat population will be presented in a separate disclosure. Safety was a secondary 
objective. Interim safety results for the concurrent phase were previously presented. 
Here we present safety results for the consolidation phase. Treatment-emergent adverse 
events (TEAEs) were assessed according to the Common Terminology Criteria for 
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of America, 2RTOG, Nrg Oncology, Philadelphia/PA/United States of America, 3Radiation 
Oncology, UTSW, Dallas/TX/United States of America, 4Radiation Oncology, MD Anderson 
Cancer Center, Houston/TX/United States of America, 5Radiation Oncology, Mayo Clinic, 
Scottsdale/AZ/United States of America, 6Radiation Oncology, Suny Upstate Medical 
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Birmingham/AL/United States of America, 8Medical Physics, Washington University in 
Saint Louis, Saint Louis/MO/United States of America, 9Medical Physics, Thomas Jefferson 
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Sugarland/TX/United States of America, 11Radiation Oncology, Michigan Cancer Research 
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Background: Intensity modulated radiation therapy (IMRT) has the potential to improve 
target coverage and spare toxicity in locally-advanced non-small cell lung cancer 
(NSCLC). However, the effect of IMRT on outcomes for NSCLC has not previously 
been assessed in a large prospective cooperative group clinical trial. Methods: A 
secondary analysis was performed in patients with stage III NSCLC in NRG/RTOG 0617, 
a randomized phase III comparison of standard-dose (60 Gy) versus high-dose (74 
Gy) chemoradiotherapy +/- cetuximab. Radiotherapy (RT) technique was stratified by 
IMRT and 3D-conformal radiotherapy (3D-CRT). Baseline prognostic and RT dosimetric 
parameters were compared between IMRT and 3D-CRT after adjusting for RT dose 
levels and cetuximab use. The prognostic value of RT technique with respect to toxicity 
and efficacy was assessed through multivariate logistic regression (MVA) and Cox 
proportional hazards model after controlling for RT dose level, cetuximab use and other 
factors. Results: Of the 482 eligible patients treated with RT, 53% and 47% were treated 
with 3D-CRT and IMRT, respectively. The IMRT group had more stage IIIB (38.6 vs. 30.3%, 
P = 0.056), larger PTVs (mean 486 vs. 427 mL, P = 0.005), and larger PTV:lung ratio 
(mean 0.15 vs. 0.13, P = 0.013). In spite of larger PTV volumes, IMRT was associated 
with lower lung V20 (P = 0.08), and lower heart doses (V5, V20, V40) than 3D-CRT. In 
turn, IMRT was associated with a lower rate (3.5 versus 7.9%) of Grade 3+ pneumonitis 
(P = 0.0653). On MVA, the lung V20 significantly predicted grade 3+ pneumonitis, 
while the lung V5 and mean lung doses did not. Larger heart V40 was associated with 
worse OS (HR=1.013, P < 0.001), and the heart V40 was significantly lower in patients 
treated with IMRT. Patients treated with IMRT were also more likely (37 versus 29%) 
to receive full doses of consolidative chemotherapy (P = 0.05). Conclusion: Although 
IMRT was used to treat larger and less favorable tumors in RTOG 0617, it was 
associated with reduced risk of Grade 3+ pneumonitis and higher likelihood of 
receiving full doses of consolidative chemotherapy. The heart V40, shown to be highly 
prognostic for survival, can be substantially reduced with IMRT compared to 3D-CRT.  
Keywords: non-small cell lung cancer, IMRT, 3DCRT, NRG RTOG 0617
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ORAL20.07 Survival Impact of Post-Operative Therapy Modalities after 
Incomplete and Complete Surgical Resection for Non-Small Cell Lung Cancer 
in the US Matthew P. Smeltzer1, ChunC. Lin2, Xinhua Yu1, Ahmedin Jemal2, Raymond 
U. Osarogiagbon3 1Epidemiology and Biostatistics, University of Memphis School of Public 
Health, Memphis/TN/United States of America, 2Surveillance and Health Services Research, 
American Cancer Society, Inc., Atlanta/GA/United States of America, 3Multidisciplinary 
Thoracic Oncology Program, Baptist Cancer Center, Memphis/TN/United States of America

Background: Incomplete resection of potentially curable Non-Small Cell Lung Cancer 
(NSCLC) is a significantly negative clinical event for which adjuvant radiotherapy, 
chemotherapy, or combined chemo-radiotherapy is often used to reduce mortality risk. 
After complete (R0) resection, randomized controlled trials and the PORT meta-analysis 
show radiotherapy to be harmful to patients with stage I-II disease, and of marginal 
benefit in patients with N2-positive stage IIIA. After incomplete resection (R1/R2), current 
National Comprehensive Cancer Network (NCCN) guidelines recommend radiotherapy 
for stage IA/IB and chemo-radiotherapy for patients with stage IIA-IIIA. Adjuvant therapy 
recommendations after R1/R2 resection have never been verified. Methods: With the 
objective of validating NCCN post-operative therapy guidelines, we evaluated patients 
with surgically resected pathologic stage I-IIIA NSCLC in the National Cancer Data Base 
from 2004-2011. Recipients of pre-operative adjuvant therapy and those with no lymph 
nodes examined were excluded. Post-operative therapy modalities were classified as 
chemotherapy, radiotherapy, chemo-radiotherapy, or no treatment. Analyses were 
adjusted for patient demographic, clinical, and surgical characteristics, as well as 
institutional characteristics. Analyses were conducted by margin status and stage 
groups based on NCCN classifications (Table I). Unadjusted stage-specific 5-year 
overall survival (OS) estimates were calculated based on the Kaplan-Meier method 
and compared across post-treatment modalities with the log-rank test. Survival was 
modeled with Extended Cox Regression to adjust for all covariates and allow for non-
proportional hazards. Results:Among 98,176 NSCLC patients who underwent curative-
intent surgery during 2004-2011, 48% were male, 79% white, 34% privately insured, 
and 58% Medicare insured, with a median age of 68 years. The 5-year OS estimates by 
treatment modality are shown in Table I (NCCN recommendations highlighted). Margin 
negative patients with stage IA or IB/IIA who received post-operative radiotherapy had 
significantly lower OS compared to those with no treatment (both p-values<0.0001). We 
also observed lower OS with post-operative radiotherapy in margin positive patients with 
stage IA (p-value=0.0006) and IB/IIA (p-value=0.0302). Survival was significantly higher 
in persons with stages IB-IIIA who received post-operative chemotherapy compared to 
no treatment (all p-values<0.0001). Fully adjusted modeling analyses (not shown) yielded 

(99%). Median OS was 33.0 months (interquartile (IQ) range 20.0 to 46.0) and did not 
significantly differ between the two arms; 33.0 months (IQ-range 13.8 to 52.2) in Arm 
A and 30.0 months (IQ-range 15.3 to 44.7) in Arm B (Figure 1). 1-,2- and 5-year OS was 
75.5%, 59.8% and 36.6%, respectively.

 

Conclusion: In this 2-armed phase II trial in NSCLC patients receiving concurrent 
chemoradiotherapy, the addition of Cetuximab to concurrent chemoradiotherapy did not 
improve 60-month OS in unselected patients with locally advanced NSCLC, in line with the 
RTOG 0617. However, the median OS was remarkably high when compared to the RTOG 
0617: 30 and 33 months versus 23 and 29 months, respectively. Furthermore, 5-year OS 
was still 36.6%. Dose escalation using hypo-fractionation of 2.75 Gy per fraction might be 
one of the factors contributing to extended OS in patients with locally advanced NSCLC.  
Keywords: RTOG 0617, Locally advanced NSCLC, overall survival, concurrent 
chemoradiotherapy
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ORAL20.05 Elective Nodal Irradiation Does Not Alter Isolated Nodal Failure and 
Survival Outcomes in Stage III NSCLC Patients Undergoing Chemoradiotherapy 
Erkan Topkan, Berna Akkus Yildirim, OzanC. Guler, Yurday Ozdemir Radiation Oncology, 
Baskent University Faculty of Medicine, Adana/Turkey

Background: Impact of elective nodal irradiation (ENI) on hilar/mediastinal control 
rates and survival outcomes of stage III non-small-cell lung cancer (NSCLC) patients 
undergoing definitive concurrent chemoradiotherapy (C-CRT) is still controversial. With 
this large cohort analysis,we retrospectively compared the rates of isolated elective nodal 
recurrences (IENR) and survival outcomes in patients those received involved field- (IFRT) 
versus large field radiotherapy (LFRT; IFRT + ENI). Methods: Institutional records of 987 
patients with stage III NSCLC treated with definitive C-CRT of IFRT or LFRT technique 
between January 2007 and July 2012 were retrospectively analyzed.All patients 
received a total of 60-66 Gy (2 Gy/fr) conformal- or intensity modulated radiotherapy 
and at least 1 cycle of platinum-based doublet chemotherapy. FDG-PET/CT scans were 
utilized to define target volumes. Patients were grouped into IFRT and LFRT groups for 
comparative analysis of IENR and survival outcomes; namely, overall- (OS), locoregional 
progression free- (LRPFS) and progression free survival (PFS). Results: Median age 
was 57 (range: 29-70),71.2% were male,and 56.9% had squamous cell histology. Rates 
of LFRT and IFRT were 85.6% (n=844) and 14.4% (n=143). At a median follow-up of 
23.3 months, a total of 24 (2.4%) isolated elective nodal recurrences were identified; 
21 (2.5%) in LFRT and 3 (2.1%) in IFRT cohorts (p=0.94), respectively. There was no 
significant difference betweenLFRT and IFRT groups in terms of median OS (22.3 vs. 
23.7 months; p=0.47), LRPFS (12.6 vs. 13.2 months; p=0.58), and PFS (10.7 vs. 10.4 
months; p=0.82). Conclusion: Similarities between the isolated elective nodal failure 
rates and survival outcomes of LFRT and IFRT cohorts land further support on previously 
reported series suggesting no role for ENI in locally-advanced NSCLC patients with a 
relatively large patient cohort. Omission of ENI in such patients may be beneficial 
in reducing acute and late toxicity rates with resultant improvement in quality of life 
measures, and safer escalation of the radiotherapy dose beyond the range utilized here.  
Keywords: Definitive Concurrent Chemoradiotherapy, ENI, NSCLC
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ORAL20.06 Outcomes of Intensity Modulated and 3D-Conformal Radiotherapy 
for Stage III Non-Small Cell Lung Cancer in NRG Oncology/RTOG 0617 
Stephen G. Chun1, Chen Hu2, Hak Choy3, Ritsuko U. Komaki4, Robert D. Timmerman3, 
Steven E. Schild5, Jeff A. Bogart6, Michael C. Dobelbower7, Walter Bosch8, James M. 
Galvin9, Vivek S. Kavadi10, Samir Narayan11, Puneeth Iyengar1, Clifford G. Robinson12, 
Raymond B. Wynn13, Adam Raben14, Mark E. Augspurger15, Robert M. Macrae16, 
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PLAs. Results: Stimulation of NSCLC cells that harbor an oncogenic fusion with EGF not 
only increased downstream signaling, but also rapidly increased phosphorylation of the 
fusion kinase itself. Additionally, EGFR signaling can dictate the engagement of different 
downstream signaling effectors, diversifying the signaling and cell fate responses in 
certain cancer cells. Proximity ligation assays (PLA) were employed to visualize wild-type 
EGFR-GRB2 signaling complexes in NSCLC cells driven by an oncogenic fusion kinase. 
We observed two modes of EGFR-GRB2 complex formation, the first in unperturbed cells, 
and the second only when the fusion kinase was inhibited. The kinetics of the induction 
of EGFR-GRB2 signaling revealed EGFR can take over the signaling in these cells as 
quickly as 5 minutes, and this kinase inhibitor-induced rewiring can be reversed by simply 
washing out the drug, suggesting a preference for the fusion kinase in the signaling 
circuit of these cells. Analysis of fusion-positive patient samples acquired at the time of 
progressive disease from treatment with an oncogene targeted monotherapy revealed 
the presence of EGFR-GRB2 signaling complexes. Additional analyses of patient samples 
revealed evidence of potentially non-cell autonomous responses to these therapies that 
may enable the survival of cells that would otherwise be drug-sensitive. The combination 
of a fusion kinase inhibitor with anti-EGFR therapy provided superior blockage of EGFR and 
ALK signaling complexes, as well as improved reduction in tumor volume and prolonged 
survival in an ALK+ xenograft model.Conclusion: Collectively, these results demonstrate 
a previously unknown role for an unmutated kinase, EGFR, in modulating the oncogenic 
phenotype in cells addicted to oncogenic fusion kinases. The activation of the EGFR 
signaling pathway can quantitatively augment fusion kinase signaling, but also diversify it 
by regulating the engagement of alternate signaling effector proteins. This data provides 
evidence for a novel role for EGFR as an oncorequisite signaling partner in certain 
cancer cell populations that harbor an oncogenic fusion kinase. Combination therapy of 
a fusion kinase targeted inhibitor with anti-EGFR therapy may improve initial tumor cell 
killing, and delay or prevent the onset of drug resistance in these patient populations.  
Keywords: kinase, signaling, fusion oncogene, Targeted therapy
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ORAL21.02 Landscape and Functional Significance of KRAS Co-Mutations 
in Lung Adenocarcinoma (LUAC) Ferdinandos Skoulidis1, Lauren Byers2, Pan 
Tong3, Lixia Diao4, Warren Denning5, Jayanthi Gudikote6, Youhong Fan6, Vassiliki 
Papadimitrakopoulou5, JulieG. Izzo7, Carmen Behrens8, Humam Kadara9, EdwinR. 
Parra Cuentas8, Jaime Rodriguez-Canales8, DonL. Gibbons5, JohnN. Weinstein3, Luc 
Girard10, John Minna11, Jing Wang12, IgnacioI. Wistuba8, JohnV. Heymach1 1Thoracic, 
Head & Neck Medical Oncology, The University of Texas M. D. Anderson Cancer Center, 
Houston/TX/United States of America, 2Thoracic/Head & Neck Medical Oncology, UT MD 
Anderson Cancer Center, Houston/TX/United States of America, 3Bioinformatics & Comp 
Biology, The University of Texas M. D. Anderson Cancer Center, Houston/TX/United States 
of America, 4Department of Bioinformatics and Computational Biology, MD Anderson Cancer 
Center, Houston/TX/United States of America, 5Thoracic/Head and Neck Medical Oncology, 
MD Anderson, Houston/TX/United States of America, 6Thoracic/Head & Neck Medical 
Oncology, UT MD Anderson Cancer Center, Houston/United States of America, 7Translational 
Molecular Pathology, Univerity of Texas MD Anderson Cancer Center, Houston/TX/United 
States of America, 8Translational Molecular Pathology, MD Anderson, Houston/TX/United 
States of America, 9Translational Molecular Pathology, MD Anderson, Houston/TX/United 
States of America, 10Hamon Center for Therapeutic Oncology Research, University of Texas 
Southwestern Medical Center, Dallas/AL/United States of America, 11Hamon Center for 
Therapeutic Oncology Research, University of Texas Southwestern, Dallas/TX/United States 
of America, 12Department of Bioinformatics and Computational Biology, MD Anderson Cancer 
Center, Houston/TX/United States of America

Background: The biological heterogeneity of KRAS -mutant LUAC represents a major 
impediment to the successful implementation of targeted therapeutic strategies for 
this clinically challenging group of lung cancer patients. Through integrative, multi-
platform analysis of large scale omics data we recently identified three major subsets 
of KRAS -mutant LUAC defined on the basis of co-occurring genomic alterations 
in STK11/LKB1 (KL subgroup), TP53 (KP) and CDKN2A/B (KC), the latter coupled with low 
expression of the TTF1 transcription factor. We further demonstrated subset-specific 
molecular dependencies, patterns of immune system engagement and therapeutic 
vulnerabilities. Here, we extend these findings through comprehensive analysis of a wide 
panel of KRAS co-mutations and assess the impact of key co-mutations on facets of 
the malignant phenotype including flux through the MAPK and PI3K/AKT pathways and 
heterotypic interactions with the host immune system. Methods: Our datasets consisted 
of 431 tumors from TCGA (122 KRAS -mutant), 41 additional chemo-naive KRAS -mutant 
LUACs (PROSPECT dataset) and 36 platinum-refractory KRAS -mutant LUACs from the 
BATTLE-2 clinical trial. Significant KRAS co-mutations were identified on the basis of a 
P value threshold of ≤0.05 (Fisher’s exact test) coupled with a baseline prevalence of ≥ 
3%. RNASeq data were downloaded directly from the TCGA site. Expression profiling of 
PROSPECT tumors was performed using the Illumina Human WG-6 v3 BeadChip Array 
whereas BATTLE-2 tumors were profiled using the GeneChipâHuman Gene 1.0 ST Array 
from Affymetrix. Generation of MAPK and PI3K proteomic scores, based on Reverse 
Phase Protein Array (RPPA) data, has been previously reported. Results: Our analysis 
identified somatic mutations in 31 genes as significantly co-mutated with KRAS in LUAC 
samples. Among them, co-mutations in STK11/LKB1 (P=0.00011) and ATM (P=0.0004) 
predominated. Somatic mutations in ERBB4 (P=0.0059), encoding a member of the 
ErbB family of receptor tyrosine kinases and MAP3K4 (P=0.0017) were also enriched 
in KRAS -mutant LUAC. We assessed the impact of KRAS co-mutations on the amplitude 
and directionality of signaling downstream of mutant KRAS using the proteomic “MAPK 
score“ and “PI3K score” as surrogates of effector pathway activation. Interestingly, co-
mutations in ERBB4 were associated with significantly suppressed flux through the MAPK 
pathway (P=0.0024, t-test). Somatic mutations in other genes, including CAMSAP2, were 
associated with suppressed signaling through both the MAPK (P=0.00876, t-test) and 
PI3K-AKT (P=0.0032, t-test) cascades. Finally, within KRAS -mutant tumors, co-mutations 

similar results.

5 Year Survival (P-Value)

NCCN Categorized 
Group Margin Positive Margin Negative

Stage IA (T1ab,N0)

No Treatment 60%(Ref) 71%(Ref)

Chemo-Only 64%(0.86) 74%(0.33)

Radiotherapy-Only 24%(0.0006) 47%(<0.0001)

Chemo+Rad 44%(0.17) 43%(<0.0001)

(N=458) (N=41279)

Stage IB (T2a,N0) & 
Stage IIA (T2b,N0)

No Treatment 48%(Ref) 57%(Ref)

Chemo-Only 66%(0.0002) 69%(<0.0001)

Radiotherapy-Only 30%(0.0302) 41%(<0.0001)

Chemo+Rad 39%(0.28) 48%(<0.0001)

(N=1016) (N=29111)

Stage IIA (T1ab-
T2a,N1) & Stage IIB 
(T3,N0;T2b,N1)

No Treatment 27%(Ref) 39%(Ref)

Chemo-Only 35%(<0.0001) 55%(<0.0001)

Radiotherapy-Only 26%(0.84) 29%(<0.0001)

Chemo+Rad 36%(<0.0001) 43%(0.0194)

(N=1549) (N=15543)

Stage IIIA (T1-
3,N2;T3,N1)

No Treatment 15%(Ref) 26%(Ref)

Chemo-Only 25%(0.0013) 41%(<0.0001)

Radiotherapy-Only 11%(0.76) 19%(0.0551)

Chemo+Rad 26%(<0.0001) 39%(<0.0001)

(N=1109) (N=8111)

Conclusion: In patients with negative margins, results from the NCDB are consistent 
with randomized clinical trials and stage-specific NCCN post-operative adjuvant therapy 
recommendations. However, the NCCN recommendation of post-operative adjuvant 
radiotherapy for patients with early stage NSCLC with a positive resection margin is not 
supported by our results and should be further investigated in a randomized clinical trial.  
Keywords: Post-Operative Therapy, adjuvant radiotherapy, incomplete resection, NCCN 
recommendations
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ORAL21.01 Adaptive Survival Signaling in Oncogenic Fusion Kinase Addicted 
NSCLC Aria Vaishnavi1, StephenB. Keysar1, AnhT. Le1, DaraL. Aisner2, Lynn Heasley3, 
Antonio Jimeno1, RobertC. Doebele1 1Medicine, Division of Medical Oncology, University 
of Colorado Denver, Aurora/United States of America, 2Pathology, University of Colorado 
Denver, Aurora/CO/United States of America, 3Craniofacial Biology, University of Colorado 
Denver, Aurora/CO/United States of America

Background: Gene fusions involving the proto-oncogenes ALK, ROS1, RET and NTRK1 are 
established or potential drug targets in cancer. Although targeted kinase inhibitors 
induce significant tumor shrinkage, complete patient responses are rare, and it is 
from that residual tumor burden that drug resistant clones eventually emerge. We have 
previously shown a role for WT EGFR signaling in ROS1+ cancer cells and their drug 
resistant derivatives. We hypothesized that EGFR performs a similar role in cancer 
cells harboring other gene fusions. Methods: Fusion oncogene NSCLC cell lines were 
treated as described and analyzed through immunoblot analyses or fixed onto chamber 
slides and assayed using kinase-adaptor proximity ligation assays (PLA). FFPE from 
NSCLC patients treated at the University of Colorado Hospital were also analyzed using 
kinase-adaptor PLAs. Nu/nu mice were injected with fusion oncogene positive NSCLC 
cell lines, treated as described, and volumes were measured 3x/week. FFPE tumors 
from mice were analyzed using various immunohistochemical markers or kinase-adaptor 
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arms. Chemotherapy (cisplatin 3 mg/kg and vinorelbine 7 mg/kg intraperitoneally 
weekly) was initiated in the PDXs at tumor volumes of 150 mm3. Results: Four models 
were p53/KRAS double mutant, 4 p53 mutant, 2 KRAS mutant and 1 double WT. The 4 
double mutant PDXs responded to chemotherapy, 2 with reduced (SD) and 2 inhibited 
(PR) growth. Among the 4 PDXs with p53 mutation only, 2 responded (1 PR and 1 SD) 
and 2 were resistant. Among the 2 PDXs with KRAS mutation only, 1 had a complete 
response, but relapsed at treatment arrest and 1 achieved PR. The double WT PDX was 
highly sensitive to chemotherapy (PR) but also relapsed at treatment arrest. Conclusion: 
Among these 11 PDXs, the p53/KRAS mutation status did not predict chemo-sensitivity 
to cisplatin/vinorelbine, one of the most active adjuvant chemotherapy regimens 
in NSCLC. As these PDXs were molecularly profiled, we currently are investigating 
other biomarkers that might predict their sensitivity or resistance to chemotherapy.  
Keywords: non-small cell lung cancer, chemotherapy, Patient derived xenograft model, 
mutations
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ORAL21.06 Two Faces of YAP: Oncogenic in Lung Tumor Malignant Progression 
but Inhibitory in Phenotypic Transition Wenjing Zhang, Yijun Gao, Xiangkun Han, 
Fuming Li, Hongbin Ji Institute of Biochemistry and Cell Biology, Institutions of Shanghai 
Institutes for Biological Sciences (Sibs), Chinese Academy of Sciences (CAS), Shanghai/
China

Background: Hippo signaling is actively involved in adult tissue homeostasis and 
cell fate determination. Previous studies have linked the activation of YAP (the major 
downstream effector of Hippo pathway) with LKB1 deficiency. Here, we characterize the 
function of YAP in the progression and phenotypic plasticity of LKB1-deficient lung tumors 
and decipher the detailed mechanisms underlying those process. Methods: Through 
integrative studies on human lung cancer specimens and lung cancer mouse models, we 
investigate the distinct role of YAP on lung cancer malignant progression and phenotypic 
transition. Furthermore, we uncover the detailed mechanisms by cell line based works 
together with biochemistry and molecular biology methods. Results: The oncogenic role 
of YAP in malignant progression of Lkb1-deficient lung adenocarcinoma Using distinct 
lung cancer mouse models, we show that ectopic expression of YAP in Type II alveolar 
epithelial cells results in hyperplasia in the lung. YAP expression significantly accelerates 
lung adenocarcinoma (ADC) malignant progression in KrasG12D mice whereas YAP 
deletion dramatically delays the process in Lkb1L/L/KrasG12D mice. Further mechanistic 
investigations have revealed that the delayed progression in Lkb1-deficient ADC with YAP 
ablation attribute to the downregulation of the inhibitor of apoptosis protein, Survivin. The 
inhibitory role of YAP in phenotypic transition from adenocarcinoma to squamous cell 
carcinoma We have previously shown LKB1 inactivation confers lung adenocarcinoma 
with strong plasticity to progressively change the cell fate and transit to squamous cell 
carcinoma with unknown mechanism. Here, we find that ectopic YAP overexpression 
dramatically inhibits ADC to SCC transdifferentiation whereas knockdown of YAP 
conversely accelerates the transition process. YAP is initially activated by LKB1 loss in 
ADC, leading to ZEB2 up-regulation in ADC cells, which binds to DNp63 gene promoter 
to repress DNp63 transcription. During the transition process, extracellular matrix 
(ECM) depletion in ADC inactivates YAP, thus relieves ZEB2 mediated default repression 
on DNp63 transcription in ADC, leading to the initiation of squamous differentiation 
program. Functionally, p63 ectopic expression significantly rescues the inhibitory 
effect of YAP upon SCC transdifferentiation. Conclusion: Our findings uncover the two 
faces of YAP in lung tumor malignant progression and phenotypic plasticity. YAP is an 
essential mediator of malignant progression of Lkb1-deficient lung ADC via regulating 
Survivin whereas an important barrier for lung cancer transdifferentiation through ZEB2 
dependent DNp63 repression. Those works shed light on the fundamental role of YAP 
in regulating cancer progression and lineage phenotypic transition in LKB1 deficient 
lung tumors, which might help future development of better therapeutic strategies.  
Keywords: YAP, Hippo pathway, malignant progression, phenotypic transition
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ORAL22.01 Increasing Incidence of Never Smokers in Non Small Cell Lung 
Cancer (NSCLC) Patients Lorraine Pelosof1, Chul Ahn2, Leora Horn3, Alejandra 
Madrigales1, Joan Cox4, Judith N. Roberts5, John Minna1, Joan Schiller1 1Hematology/
Oncology, UT Southwestern, Dallas/TX/United States of America, 2Biostatistics, UT 
Southwestern, Dallas/TX/United States of America, 3Vanderbilt-Ingram Cancer Center, 
Nashville/TN/United States of America, 4Parkland Hospital, Dallas/United States of 
America, 5Vanderbilt-Ingram Cancer Center, Nashville/United States of America

This abstract was under embargo until the Conference and published in a Late 
Publication Supplement at the Conference. Please see the Late Publication 
Section starting on page S791 in this book for the abstract.

in NLRC5, a master transcriptional regulator of MHC Class I molecules were associated with 
reduced mRNA expression of several of its classical target genes. In addition, low mRNA 
expression of NLRC5 correlated strongly with reduced expression of key components of 
the antigen presentation pathway across multiple independent datasets of chemotherapy 
naïve and platinum refractory KRAS -mutant tumors and cell lines. Thus, in addition to 
cell autonomous effects, co-mutations can also impinge on the reciprocal relationship 
between malignant cells and their immune microenvironment. Conclusion: Our work 
identifies a compendium of KRAS co-mutations that impact classical and emerging cancer 
hallmarks, including evasion of the host immune response. Systematic interrogation of 
the functional impact of prevalent KRAS co-mutations is essential for the development of 
personalized treatment approaches for this heterogeneous group of tumors.
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ORAL21.03 KEAP1-Mutations and NFE2L2-Mutations in Patients with Non-
Small Cell Lung Cancer (NSCLC) Rieke Frank1, Matthias Scheffler1, Sebastian 
Michels1, Anna Eisert1, Rieke N. Fischer2, Katharina König3, Sabine Merkelbach-
Bruse4, Monika H. Serke5, Yon-Dschun Ko6, Ulrich Gerigk7, Thomas Geist8, Lukas C. 
Heukamp9, Reinhard Büttner4, Jürgen Wolf2 1Lung Cancer Group Cologne, Department 
1 of Internal Medicine, University Hospital of Cologne, Cologne/Germany, 2Lung Cancer 
Group Cologne, Department I of Internal Medicine, University Hospital of Cologne, Cologne/
Germany, 3University Hospital of Cologne, Cologne/Germany, 4Institute of Pathology, 
University Hospital of Cologne, Cologne/Germany, 5Lungenklinik Hemer, Hemer/
Germany, 6Johanniter Hospital, Evangelical Clinics of Bonn, Bonn/Germany, 7Thoracic Center, 
Malteser Hospital Bonn/Rhein-Sieg, Bonn/Germany, 8Medical Practice of Pneumology, 
Düsseldorf/Germany, 9Neo New Oncology, Cologne/Germany

Background: Mutations in genes of the KEAP1-NFE2L2 pathway in patients with 
NSCLC are associated with an increased tumor growth, resistance towards cytostatic 
drugs and reduced survival rates. KEAP1 suppresses NFE2L2 under physiological 
conditions. Oxidative stress or electrophiles cause NFE2L2 to stabilize and translocate 
to the nucleus, resulting in transcription of various cytoprotective genes. Mutations 
in KEAP1 and NFE2L2 are described for diverse tumor entities and often cause an 
increased level of NFE2L2 leading to resistance of cancer cells against anti-cancer drugs 
and irradiation. This study was performed to characterize KEAP1-mutated and NFE2L2-
mutated NSCLC clinically and genetically. Methods: Tumor tissue collected from 
446 patients within a regional screening network was analysed for KEAP1 mutations 
and NFE2L2 mutations using next-generation sequencing (NGS). Clinical, pathological 
and genetic characteristics of these patients are described and compared with a control 
group of patients without KEAP1 mutation and without NFE2L2 mutation. Results: So far, 
we identified 33 patients with KEAP1 mutations. Among these we found 34 different 
mutations, of which the majority was not previously described. KEAP1 mutations were not 
restricted to a special exon. In 30 patients (90.9%), additional driver aberrations in KRAS, 
EGFR, FGFR1, FGFR3, STK11, ALK, DDR2, HRAS, BRAF, PIK3CA, PTEN, NFE2L2, EP300, TSC1, 
CREBBP, NRAS, MET and Her2 could be detected, as well as mutations and polymorphisms 
in TP53. KEAP1 mutations occurred in both genders (male/female ratio 3/1), in 
squamous-cell carcinoma (36.4%) and adenocarcinoma (60.6%) and were significantly 
associated with smoking. We also identified 26 patients with NFE2L2 mutations. Among 
these we found 15 different mutations, of which W24R and E79K were the most common. 
In 20 patients (76.9%) additional driver aberrations were detected. NFE2L2 mutations 
occurred in squamous-cell carcinoma (69.2%) and adenocarcinoma (23.1%) and were 
significantly associated with smoking as well. NFE2L2 mutations also occurred in both 
genders with 61.5% male and 38.5% female. Two patients had both a KEAP1 mutation and 
a NFE2L2 mutation. Conclusion: Our data suggest a role of KEAP1-mutations and NFE2L2-
mutations as a cofactor in addition to classical driver mutations underlying the malignant 
phenotype of lung cancer cells. So far, this is the largest cohort of patients with KEAP1-
mutations and NFE2L2-mutations analysed and described. Further survival and treatment 
analyses will reveal the role of these mutations for the outcome of these patients.  
Keywords: NSCLC, KEAP1, NFE2L2, squamous-cell carcinoma
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ORAL21.05 p53/KRAS Mutation Status Does Not Predict Sensitivity to 
Chemotherapy in NSCLC PDXs Céline Mascaux1, Ludovic Dhont2, Pascale Tomasini1, 
Nhu-An Pham2, Ming Li2, Yuhui Wang2, Erin Stewart2, Thomas K. Waddell3, Ming S. Tsao2, 
Frances Shepherd1 1Division of Medical Oncology and Hematology, Princess Margaret 
Cancer Centre, University Health Network, Toronto/ON/Canada, 2Departments of Laboratory 
Medicine and Pathobiology, University of Toronto, University Health Network, Toronto/ON/
Canada, 3Toronto General Hospital, University Health Network, Toronto/ON/Canada

Background: The LACE-Bio group assessed the prognostic and predictive values of 
KRAS and p53 mutations in 1543 completely resected non-small cell lung cancer (NSCLC) 
tumors. The predictive value of combined KRAS/p53 mutations for survival benefit from 
adjuvant chemotherapy was evaluated on 49 patients and chemotherapy was deleterious 
in this group compared to observation (HR 2.49 CI 95% [1.10 – 5.66], p=0.03). Patients 
with tumors harboring combined KRAS/p53 mutations had a worse outcome when 
treated with adjuvant chemotherapy compared patient with double wild type (WT) tumors 
(HR 3.03 (95% CI [1.29 – 7.15], p=0.01, interaction p=0.06). We have compared the 
chemo-sensitivity of patient derived xenografts (PDXs) with double p53/KRAS mutations, 
single p53, single KRAS mutation or double WT. Methods: Surgically resected early stage 
lung adenocarcinomas (ADC) were implanted into non-obese diabetic severe combined 
immune deficient (NOD-SCID) mice. Fourteen lung ADC PDXs with various p53/KRAS status 
were revived and implanted: 11 engrafted and were expanded for comparison of 
treatment vs control. For each model, 6 replicates were included in treatment and control 
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ORAL22.02 Spectrum of Cancer Types in Kindreds with NSCLC and EGFR 
T790M Mutations: Results from INHERIT EGFR Georgia Wiesner1, Renee 
Ashworth1, Jennifer C. Heng2, Irene . Rainville2, Katharine Mcreynolds1, Alicia Sable-
Hunt3, Judy Garber2, David P. Carbone4, Geoffrey R. Oxnard2 1Genetic Medicine, 
Vanderbilt-Ingram Cancer Center, Nashville/United States of America, 2Dana-Farber Cancer 
Institute, Boston/MA/United States of America, 3Addario Lung Cancer Medical Institute, San 
Carlos/CA/United States of America, 4The Ohio State University Comprehensive Cancer 
Center, Columbus/OH/United States of America

Background: EGFR T790M is most commonly seen as a somatic mutation in non-small 
cell lung cancer (NSCLC) following resistance to EGFR targeted therapies. Rarely EGFR 
T790M can be seen as a germline mutation where, in case reports, it has been associated 
with inherited lung cancer risk. However, the penetrance of the T790M germline mutation 
for NSCLC is not known, nor is it known whether germline carriers are also at risk for other 
cancers. The INHERIT study (INvestigating HEreditary RIsk from T790M, NCT01754025) 
is designed to prospectively identify and study individuals and family members with this 
rare germline mutation. Methods: Eligible subjects had EGFR T790M identified on routine 
cancer genotyping (excluding acquired T790M after therapy), or if they or a relative had 
already been found to carry a germline EGFR mutation. Confirmatory testing of saliva or 
blood was done to identify germline T790M carriers. Detailed 3-4 generation pedigrees 
of probands were constructed and analyzed for type of cancer, age at diagnosis, and 
relationship to proband with T790M mutation. Results: 23 eligible kindreds were 
enrolled between 12/12 and 4/15, with 17 probands identified to have germline T790M 
and 6 probands shown to have acquired T790M. Average age at diagnosis for probands 
with germline T790M mutation was 55.8 (range 29 to 76) compared to 62 years (range 
47 to 74) for non-germline probands. Pedigrees from confirmed T790M probands had an 
average kindred size of 28 members (range 3 to 40). Among the 325 1st and 2nd relatives, 
there were a total of 61 (18.7%) cancer diagnoses; 25 (39.7%) in lung, 4 (6.3 %) breast, 
3 (4.8 %) colon, 4 (6.3) esophagus, 4 (6.3 %) leukemia/lymphoma, 3 (4.8 %) prostate, 
3 (6.8%) bladder, 2 (3.2%) testes with about 1% or less with pancreatic, renal, brain, 
cervical cancer. Further, 7 of these 17 kindreds (41%) had multi-generational lung cancers 
consistent with autosomal dominant inheritance. In contrast, the cancer profile from the 
non-germline T790M kindreds showed high prevelance of breast cancer (61%; 13 of 21 
relatives with cancer) and low prevalence of lung cancer (9%; 2 of 21). None of these 
6 kindreds showed an autosomal dominant pattern of inheritance. Conclusion: A wide 
variety of tumor types were reported in this unique set of kindreds identified by tumor 
typing of probands for EGFR T790M mutations, with lung cancer as the most frequently 
reported cancer in close relatives. A high proportion of germline T790M kindreds also 
had a strong family history consistent with dominant inheritance. Future research will 
be needed to clarify the cancer risks in relatives of patients with EGFR T790M germline 
mutations and to develop guidelines and standards for prevention and early detection.  
Keywords: EGFR, familial lung cancer, NSCLC, T790M
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lung cancer biology, also diagnostic testing of lung cancer and clinical trial design.  
Keywords: whole genome sequencing, intratumoural heterogeneity, lung 
adenocarcinoma in never smokers, genomic heterogeneity
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Background: The incidence of NSCLC in pts 45 years of age or younger is ~2% of 
total cases, with annual newly diagnosed cases reaching 4,500 in the United States 
alone. Majority of these pts are diagnosed at an advanced stage with poor outcomes. 
Although several specific genomic alterations have been identified in young NSCLC pts 
particularly in light-/never smokers, e.g. EGFR mutations, the overarching underlying 
causative mechanisms in the pathogenesis and progression in these young pts remain 
largely unknown, and likely are different from older pts. The objective of this study is 
to examine the genomic landscapes of NSCLC in young pts through comprehensive 
whole exomic survey with the objective to arrive at novel predictive and prognostic 
genomic biomarkers and therapeutic opportunities in young NSCLC pts. Methods: We 
initially identified a cohort of 20 pts (40% male) diagnosed with NSCLC at an age of 
≤45, who underwent surgical resection for the primary tumors or metastatic lesions
at Cleveland Clinic from 2000-2012. Matching genomic DNA from FFPE lung tumor
samples and paired-normal lung tissue/peripheral blood was subjected to whole exome
sequencing using Illumina HiSeq 2000 platform. Exome variant calling was performed
using GATK and/or SOAPsnp algorithms to identify somatic mutations in individual
tumors. Pathway and protein-protein interaction (PPI) network analysis on mutant
genes was performed using KEGG/NCI-PID databases and HotNet suite, respectively.
Second cohort of young NSCLC tumor cases (n=50) were identified from the Sun Yat-
sen University Cancer Center and genomic analysis is underway. Results: Majority of
the tumors from the first cohort had adenocarcinoma (n=12) or squamous cell (n=4)
histology. Six (6) pts were never-smokers, while the others had a median 30 pack-
year cigarette smoking history. A significantly higher mutation burden was found in
smokers (Median, 3.47/Mb) compared to never-smokers (Median, 0.76/Mb). We also
found that the G:C→T:A transversions were more common in smokers, and C:G→T:A
transitions more common among never-smokers. Key driver cancer genes such as
TP53 (50%) and KRAS (17%) harbored mutations exclusively in smokers, whereas
EGFR mutations (14%) were observed specifically in never-smokers. Interestingly,
global pathway/PPI analysis of the mutant genes revealed distinct sub-networks
associated with cell adhesion and epithelial mesenchymal transition (EMT) processes
with a 7-fold enrichment in mutation frequency in these young pts when compared to
their overall frequencies in the COSMIC/TCGA lung cancer dataset. Conclusion: Our
study nominated novel candidate genes/pathways especially relating to cell adhesions
and EMT processes, that potentially play a key role in early-onset NSCLC. Further
analysis and validation of our findings could improve our understanding of lung cancer
pathogenesis and eventually lead to precision therapies to benefit younger NSCLC pts.
Keywords: Young Lung Cancer, Genomics, Whole exome sequencing, Molecular
pathogenesis
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Background: Lung cancer in never smokers may be enriched with oncogenic drivers. 
To explore patterns genomic changes among and within NS-LC, we performed multi-
region whole genome sequencing (WGS) of primary pulmonary adenocarcinoma 
(LUAC). Methods: An observational study was performed on 8 cases of never-smoking 
LUAC resected with curative intent. Post-diagnostic residual fresh tumor was procured 
with informed consent, with constitutional samples from normal lung or blood. Selection 
criteria included: histologically confirmed LUAC; never-smoker [< 100 cigarettes in a 
lifetime]; no prior malignancy, cytotoxic therapy or thoracic radiotherapy. Tissue samples 
were procured by an anatomical pathologist (Table 1). Quality criteria were >40% tumor 
cellularity and <20% necrosis as assessed visually by 2 anatomical pathologists (Table 
1). DNA was extracted using Qiagen AllPrep DNA/RNA Mini Kit and Blood Maxi Kit. WGS 
was performed on paired end libraries using Illumina’s HiSeq 2000 platform (Table 1). 
Single nucleotide variants (SNVs) called by MuTect, Varscan, Strelka and SomaticSniper 
were considered ‘high priority’ if their predicted functional significance was ‘moderate’ or 
‘high’ according to SNPEff. Genotyping was performed using Illumina’s HumanOmni2.5-8 
array for copy number calling using the Genome Alteration Print tool. Results:14 tumour 
samples and 8 constitutional samples were sequenced (table 1, next page). 

Common CNVs and SNVs were observed among and within cases (figure 1).

In case 1, 3 of 6 (50%) genes harboring high priority variants were altered in all 4 
regions. Similarly, for cases 2 and 3, 8/10 (80%) and 4/8 (50%) genes were altered 
by high priority variants in all regions. Conclusion: Patterns of SNVs and CNVs in LUAC 
demonstrate areas of common genomic changes and significant inter-, and intratumoral 
heterogeneity. These findings have significant implications for our understanding of 
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pioglitazone lung cancer chemoprevention trial is currently in progress. The treatment 
has been well tolerated and histologic changes were observed in many of the subjects.  
Keywords: pioglitazone, chemoprevention, endobronchial dysplasia
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Background: Inflammatory infiltrates show differing capacities to eliminate malignant 
cells. This capacity is related to the polarization of key inflammatory cells in tumor 
infiltrates. A pathway analysis of genes that are differentially expressed between 
persistent and regressive bronchial dysplasia (BD) identified 13 pathways associated 
with persistence of which 8 were related to inflammation. We have hypothesized that 
differences in inflammatory infiltrate polarization may contribute to lung carcinogenesis 
and have employed gene expression and in situ analyses to characterize differences 
in inflammatory infiltrates related to persistence and regression of pre-malignant 
BD. Methods:Normalized gene expression levels (Affymetrix Hu 1.0) of selected genes 
related to inflammatory cell polarization features were analyzed to find differences 
associated with follow-up histology for BD. Validational analyses of these relationships 
were undertaken in studies of baseline biopsies selected to represent persistent 
(n=43) and regressive BD (n=39). These biopsies were analyzed by quantitative 
immunohistochemistry and dual immunofluorescence studies to characterize the 
overall proportion of subsets of T-lymphocytes and macrophages in each of the groups. 
Image analysis tools (Aperio) were used to characterize the density of inflammatory 
cell subsets in the stromal and epithelial compartments of biopsy tissue within defined 
areas. Results: Analysis of expression levels for a subset of inflammatory cell related 
genes assessed in a global gene expression analysis indicated significantly higher 
levels of expression of macrophage M1 markers HLA-DRA (p=0.01) and inducible 
nitric oxide synthetase (iNOS; p=0.02) and T-helper lymphocyte marker CD4 (p=0.04) 
in regressive BD compared to persistent BD. There was also a trend toward higher 
expression of cytotoxic T-lymphocyte marker CD8 in regressive BD (p=0.25). Expression 
of B-lymphocyte and neutrophil markers were not different between regressive and 
persistent BD. CD68 immunohistochemical stains (IHC) demonstrated a trend toward 
an increase in macrophages per area of combined dysplastic epithelium and underlying 
stroma with a mean increase in IHC positivity of 1.75-fold in regressive versus persistent 
BD (p=0.08). CD4 and CD8 IHC showed 1.36- and 1.19-fold increases, respectively, in 
regressive BD but these changes were not statistically significant (p=0.36 and p=0.43 
respectively). Dual immunofluorescence was undertaken to determine if polarization 
specific subsets of macrophages correlated with regression or persistence of BD. Analysis 
of a preliminary subset of regressive (n=3) and persistent (n=3) BD demonstrates a 
wide range of M1 to M2 ratios (range = 0.84 – 4.82 for ratio of HLA-DRA-CD68 dual 
positive M1 to CD206-CD68 dual positive M2 macrophages per high power field, 400X). 
Additional analyses of macrophages are ongoing to determine if the polarization status 
is related to regression or persistence of BD, and analysis of markers of T-helper 
lymphocyte subsets are planned. Conclusion: Gene expression analyses indicate that 
increased expression of markers of M1 macrophages and T-helper lymphocytes are 
associated with regression, and in situ analyses suggest that differences in the amount 
of inflammatory cell subsets may be related to outcome in BD. These studies could 
have implications for predicting the behavior of premalignant disease and manipulating 
inflammatory activity in preventing progression of BD to invasive lung cancer.  
Keywords: inflammation, prevention, bronchial dysplasia
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Background: Inhalation of asbestos and other carcinogenic mineral fibers cause 
malignant mesothelioma (MM) and lung cancer. Occupational exposure leads to a MM male 
to female (M:F) sex-ratio of 4-8:1, with a mean age of diagnosis of 74 years old because 
of the 30-50 years latency between initial exposure and MM development. In places 
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Yi2, Henry Tazelaar7, William Harmsen2, Judith Smith8, Paul Limburg2, Eva Szabo8 1British 
Columbia Cancer Agency, Vancouver/Canada, 2Mayo Clinic, Rochester/MN/United States 
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Background: Previous preclinical studies and a phase I clinical trial suggested myo -
inositol may be a safe and effective lung cancer chemopreventive agent. We conducted 
a randomized, double blind, placebo-controlled, phase IIb study to determine the 
chemopreventive effects of myo -inositol in smokers with bronchial dysplasia.  Methods: 
Smokers with ≥ 1 site of dysplasia identified by autofluorescence bronchoscopy-
directed biopsy were randomly assigned to receive oral placebo or myo -inositol, 9 g 
once/day for two weeks, and then twice/day for 6 months. The primary endpoint 
was change in dysplasia rate after six months of intervention on a per participant 
basis. Other trial endpoints reported herein include Ki-67 labeling index and pro-
inflammatory, oxidant/anti-oxidant biomarker levels in blood and bronchoalveolar lavage 
fluid (BAL). Results: Seventy four (n=38 myo -inositol, n=36 placebo) participants 
with a baseline and 6-month bronchoscopy were included in all efficacy analyses. The 
complete response and the progressive disease rates were 26.3% versus 13.9% and 
47.4% versus 33.3%, respectively, in the myo -inositol and placebo arms (p=0.76). 
The mean percent change in Ki67 labeling index in bronchial biopsies with dysplasia 
was -22.8% and -6.2%, respectively, in the myo -inositol and placebo arms (p=0.34). 
Compared with placebo, myo -inositol intervention significantly reduced IL-6 levels in BAL 
over 6 months (p=0.03) and had borderline significant effects on BAL myeloperoxidase 
(p= 0.06) level. Conclusion: The heterogeneous response to myo -inositol suggests 
a targeted therapy approach based on molecular alterations is needed in future 
clinical trials to determine the efficacy of myo -inositol as a chemopreventive agent.  
Keywords: chemoprevention, lung cancer
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Background: Prior clinical studies have shown that the oral prostacyclin agonist 
iloprost improves bronchial dysplasia in former smokers. Prostacyclin is a PPAR gamma 
agonist, and epidemiologic and pre-clinical studies suggest PPAR gamma agonists like 
pioglitazone may chemoprevent lung cancer. Based on these promising results, a double-
blind, placebo controlled, phase II trial of pioglitazone in subjects at increased risk for 
lung cancer was sponsored by the Department of Veterans Affairs. Methods: Subjects 
were selected for the trial if they met one the following criteria: current or former smoker 
(> 10 pack years); biopsy proven endobronchial dysplasia; airflow obstruction (FEV1/
FVC < 0.70); or at least mild sputum cytologic atypia. Fluorescent bronchoscopy was 
performed with biopsy of 6 standard endobronchial sites and all other abnormally 
appearing areas. Subjects also had pulmonary function testings and quantitative 
high resolution CT scans at the start and completion of the trial. Subjects were then 
randomized to oral pioglitazone or placebo for 6 months and then a second fluorescent 
bronchoscopy with repeat biopsy of all the central airway areas sampled on the first 
bronchoscopy. The endobronchial biopsies were scored on a 1-8 scale based on WHO 
criteria. The primary endpoint for the study is change in maximum (worst) endobronchial 
histology. Results: A total of 90 subjects (46 pioglitazone, 44 placebo) have been 
enrolled in the trial, with 76 completing both bronchoscopies. Subjects are well matched 
in terms of age, gender, tobacco exposure, and sputum cytology. No significant 
differences in lung function were observed between the treatment groups. While the 
investigators remain blinded in regards to treatment group, aggregate data is available. 
Overall, mild dysplasia or worse was seen in 26% of the initial biopsies. Similar to prior 
studies, current smokers exhibited more dysplasia at baseline compared to former 
smokers (32.4% vs. 16.6%) and also had more angiogenic squamous dysplasia (11.7% 
vs. 3.2%). Our primary endpoint is change in maximum histology, and histologic scores 
from matched biopsies in all participants showed a change of at least 1 grade in 50.2% 
(25.9% improved, 24.3% progressed). More histologic changes were observed in current 
smokers (59.2%) than former smokers (41.7%). Summary data for the non-normal biopsy 
pairs (ie those with a histologic score of at least 2 on baseline biopsy) showed that 
the majority of pairs (73.7%) changed by at least one grade. Current smokers exhibited 
more progression (29.3%) compared to former smokers (14.6%). Conclusion: The 
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Background: Chronic inflammation can influence the process of lung carcinogenesis. 
Dietary factors can modulate inflammation and may modify the effect of tobacco smoke. 
In this study, we aim to investigate the association between the inflammatory potential 
of usual diet, as assessed by the novel Dietary Inflammatory Index (DII), and lung cancer 
and to assess the interactions between the DII and tobacco use. Methods: Existing data 
from the Prostate Lung Colorectal and Ovarian Cancer (PLCO) screening trial was used 
to test the hypothesis that DII influences lung cancer and modifies the effect of tobacco 
smoke. PLCO participants were enrolled between 1993 and 2001 and randomized to a 
control arm or screening arm for four target cancers. Data were collected on cancer 
diagnoses and deaths from all causes that occurred through December 31, 2009. The 
baseline DII score for each subject was calculated from self-reports via food frequency 
questionnaires. A proportional hazards model was used to assess the association 
between the DII and DII-smoking interaction in relation to the probability of developing 
lung cancer. To investigate the association between DII and lung cancer prognosis, we 
explored the distribution of the lung cancer stage by the DII quintiles. Results: Of 110,317 
participants who met our eligibility criteria, 1850 (1.68%) developed lung cancer. The 
median follow-up time was 8.38 years. The association between DII and C-reactive protein 
was significant (beta coefficient of Quintile5 vs. Quntile1 =0.45, p-value<0.01). Results 
from the proportional hazards model show that those at the higher DII quintiles were at 
higher risk of lung cancer. The risk of lung cancer among Participants at the 5th quintile 
was 1.28 times higher the risk among these at 1st quintile (HRQ5vsQ1 = 1.28, 95 % CI 
1.09–1.51, and Ptrend <0.03, after controlling for possible confounders (demographics, 
smoking, family history, intervention and others) . An interaction was observed between 
DII score and tobacco smoke in relation to lung cancer (p-value for the interaction =0.01). 
Among current and former smokers combined HRQ5vs.Q1 was 2.00, 95 % CI 1.6-2.36 ( 
Ptrend <0.001) compared to 0.82, 95 % CI 0.48-1.41 among never smokers. Table 1 shows 
the distribution of the lung cancer stage. Cases with worse prognosis were more likely 
to be in the higher DII quintile.

Conclusion: Overall, more pro-inflammatory diets are associated with increased 
risk of lung cancer, particularly for former and current smokers, suggesting that 
dietary-mediated inflammation plays an important role in lung carcinogenesis  
Keywords: Dietary Inflammatory Index (DII), diet smoking interaction, inflammation
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Background: The purpose of this prospective multicenter study was to evaluate the 

where people are only environmentally exposed to carcinogenic fibers, the M:F sex-ratio 
is about 1:1 and the mean age of diagnosis is 50-60 years. In places where both types 
of exposure exist, the M:F sex ratio decreases and the proportion of young (<55 years 
old) cases increases, compared to places with occupational exposure only. Therefore, 
incidence rates cannot distinguish between occupationally- and environmentally-
caused mesotheliomas. Methods: In order to detect areas with possible environmental 
exposure to carcinogenic fibers, we studied the geology of Nevada. We compiled and 
integrated known presence of fibrous minerals in Nevada from published sources. We 
used the CDC 2006-2010 cancer data to study MM incidence and death rates by state 
and by gender. We also analyzed MM mortality data from the CDC in different Nevada 
Counties, per sex and age group, for the 1999-2010 period. Results: Several fibrous 
minerals were identified in Nevada, including actinolite asbestos, other amphiboles such 
as magnesioriebeckite, winchite and richterite that caused an epidemic of asbestos-
related disease in Libby, Montana, and the highly carcinogenic erionite. For the 2006-
2010 period, Nevada has a global MM age-standardized incidence rate of 10 cases per 
million inhabitants-year (95% confidence interval (CI): 8-12), similar to the average MM 
rate in the US (10 per million; 95% CI: 10-10). We discovered that Clark and Nye counties 
in southern Nevada had higher proportion of young (<55 years) MM cases (11.28%) 
and lower M:F sex-ratio (2.69:1), compared with other Nevada counties (M:F sex-
ratio=6.33:1, p=0.04; proportion of young MMs=9.09%, p=0.80) and with the US (M:F 
sex-ratio=4.97:1, p=0.04; proportion of young MMs=6.21%, p=0.02). Conclusion: The 
significant decrease of MM M:F sex-ratio and increase of young cases are indicators 
of possible environmental exposure to carcinogenic fibers in southern Nevada. In this 
arid region, naturally occurring asbestos minerals are present in urban and rural areas 
where people use to enjoy outdoor activities including horseback riding, running, hiking, 
bicycling, and off-road vehicle (ORV) recreation. Airborne dust is common due to wind 
erosion. Asbestos fibers have been found in air and dust samples in Clark County. Further 
research should be conducted in this area to help identify sources of environmental 
exposure to these mineral fibers, activities that lead to the release of these carcinogenic 
fibers into the air, and measures to reduce the consequent risk of MM and other cancers.  
Keywords: Mesothelioma, asbestos, Environmental epidemiology, Exposure indicators
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Bebb4, Don Morris4 1Oncology, University of Calgary, Calgary/Canada, 2Oncology, University 
of Calgary, Calgary/AB/Canada, 3Macklow Enterprises, Las Vegas/NV/United States of 
America, 4Alberta Health Services, Calgary/AB/Canada

Background: Radon is a naturally occurring radioactive gas produced by the breakdown 
of uranium and uranium progeny in soil and rocks. This colourless and odourless gas 
moves easily through bedrock and foundations to accumulate within homes (basements) 
and buildings. Once inhaled, radon gas can decay to solid radionucleotides that deposit 
within tissue of the airways and lungs and continue to emit alpha particle radiation over 
the course of >25 years. Exposure to radon gas is thought to be a major epidemiological 
risk for the development of lung cancer in people who have never smoked, but the 
precise relationship between exposure and molecular alterations associated with lung 
cancer are poorly described. In order to explore the relationship between domestic 
radon gas levels and lung cancer incidence in never-smokers, we set out to identify 
a cohort of Alberta lung cancer patients who have never smoked and measure radon 
gas levels of in their homes. Methods: The Glans-Look Database, comprised of 
clinicopathological and outcome data for over 5000 patients with non-small cell lung 
cancer (NSCLC) consulted at the Tom Baker Cancer Centre between 1999 and 2010, 
was searched for patients who had developed NSCLC but never smoked. Follow-up 
information was obtained to determine if the patients or their family members still lived 
at the address provided at diagnosis. Initial letters of contact were sent explaining the 
study. Patients and their family members will be notified by mail of the levels of radon 
gas in their homes, and how best to mitigate levels if high. Radon concentration was 
examined as a continuous variable and as a dichotomous variable, using the cut point 
value of 200 Bq/m3 suggested by Health Canada guidelines. Statistical analysis of data 
utilizes Cox proportional hazard regression models to examine the independent effects 
of radon exposure on patient outcome, utilizing IBM SPSS Statistical Package version 19. 
The model addresses the possible confounding variables of exposure to second hand 
smoke, type and age of dwelling, family history of lung cancer, profession and hours 
spent within the home. Results: A cohort of 317 patients was identified, 189 of whom 
met study criteria requirement. As of March 2015, 42 patients or their family members 
agreed to participate in this study. 30 long term testing radon monitors have been placed 
in the homes where patients lived for at least five years before developing NSCLC. These 
monitors are being collected by the study team by: all will be retrieved by June 30, 2015, 
three months after initial placement. Conclusion: This study will contribute significantly 
to our understanding of residential radon gas exposure in NSCLC, and in the short term, 
alert patients and their families to potential risk of high level radon gas exposure. In 
the longer term, as this will be the first study of its type in Alberta, the findings may be 
seminal in forming the basis of a health program for improved testing for radon gas in 
the home and educating the public with respect to the dangers of radon gas exposure.  
Keywords: NSCLC, Radon gas
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occurred. However, when these dormant lung cancers started growing, they followed the 
exponential function with excellent fit (median 1.00; IQR: 0.98-1.00). Conclusion: Screen-
detected lung cancers usually evolve at an exponential growth rate. This makes VDT 
a powerful imaging biomarker to stratify prevalent lung nodules to growth rates.  
Keywords: lung cancer, growth curves, Screening
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ORAL24.05 Reclassification of Lung Cancers Detected by CT Imaging in the 
American College of Radiology Imaging Network National Lung Screening 
Trial* Wilbur A. Franklin1, Daniel T. Merrick2, Rosane D. Achcar3, Denise R. Aberle4 
1Pathology, University of Colorado Anschutz Medical Campus, Aurora/CO/United States of 
America, 2Pathology, University of Colorado Anschutz Medical Campus, Aurora/United States 
of America, 3Medicine, Pathology Division, National Jewish Health, Denver/United States of 
America, 4Department of Radiological Sciences, David Geffen School of Medicine at UCLA, 
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Background: The National Lung Screening Trial (NLST) found a 20% reduction in lung 
cancer-specific mortality using low dose CT vs chest radiography for screening. The 
magnitude of mortality benefit has been questioned given that a higher proportion of 
tumors in the CT arm were diagnosed as “bronchioloalveolar cell carcinoma”. Subsequent 
to the initiation of the NLST, the pathological classification of lung cancer was revised 
to take into account the reported favorable outcome for solitary in situ nodules <3 cm. 
The term “bronchioloalveolar carcinoma” (BAC) was eliminated in favor of the more 
explicit terms adenocarcinoma in situ (AIS), microinvasive adenocarcinoma (MIA), and 
invasive carcinoma with various predominant histological patterns. To better assess 
the impact of these recent changes in the Pathological classification of lung cancer 
on possible over-diagnosis in the NLST, we have reviewed the histology of lung tumors 
detected through the ACRIN-NLST trial and reclassified them according to the most 
recent WHO pathology classification. Methods: Histology was initially classified by the 
pathologists at sites where NLST participants were managed. Representative slides 
of 192 surgical resection specimens and 15 non-surgical biopsies from 207 patients 
were collected from 19 participating institutions. Digital images were prepared from 
533 glass H&E stained slides using an Aperio digital slide imager. Digital images 
were examined by three pulmonary pathologists (WAF, DTM and JDH) and reclassified 
according to criteria and nomenclature of the recently published 2015 edition of the WHO 
classification. Results: There was 92% concordance between submitting and reference 
pathologists when cases were grouped into the broad categories of adenocarcinoma, 
squamous carcinoma, neuroendocrine and large cell lung carcinoma (LCLC). The WHO 
classification permitted a more detailed analysis of the tumors. Invasive adenocarcinoma 
was the largest tumor category comprising 61% (127) of all tumors and included 70 
acinar tumors, 23 solid, 13 papillary, 8 micropapillary, 5 mixed mucinous/non-mucinous, 
4 invasive mucinous, 3 lepidic and 1 adenocarcinoma that could not be further classified. 
There were 48 (23%) squamous tumors, 10 (5%) LCLC, 15 (7%) neuroendocrine tumors 
including 6 (3%) small cell lung carcinomas. Finally, one tumor had sarcomatoid histology 
and an additional tumor was classified at sclerosing pneumocytoma. On reclassification, 
only 5 of the 26 tumors originally referred to as BAC or as having BAC features by 
submitting pathologists met criteria for adenocarcinoma in situ or minimally invasive 
carcinoma. Twenty-one of these 26 tumors were reclassified as invasive adenocarcinoma, 
most frequently acinar pattern predominant (8 cases). Conclusion: Reclassification of 
tumors identified through low dose CT screening in the National Lung Screening Trial 
permitted a detailed analysis of histological features and should permit a more nuanced 
assessment of biology and prognosis of this important cohort than has been available 
to date. Reclassification of BAC mainly as invasive adenocarcinoma conflicts with the 
suggestion that much of the benefit in the NLST CT screening trial was derived from 
surgical removal presumably non-invasive low grade tumor. *ACRIN received funding from 
the National Cancer Institute through the grants U01 CA079778 and U01 CA080098.  
Keywords: CT, imaging, Screening, Pathology

natural course of progression of pulmonary subsolid nodules. Methods: Eight facilities 
participated in this prospective study. This study was conducted with the approval of 
the institutional review board of each of the participating institutions. Written informed 
consent was obtained from all the patients. A total of 845 patients with 1325 pulmonary 
subsolid nodules were registered, of whom 795 patients (341 men, 454 women; mean 
age, 62 years [range, 31-88]) with 1238 subsolid nodules were selected as being eligible 
for this study. In this study, the pulmonary subsolid nodules were classified into three 
categories: pure ground-glass nodules (hereafter abbreviated as PGGNs), heterogeneous 
GGNs (solid component detected only in the lung window setting; hereafter abbreviated 
as HGGN), and part-solid nodules (solid component also detected in the mediastinal 
window setting). The CT images of the nodules that showed progression were reviewed 
by an expert radiologists’ panel. Pathological specimens of the resected nodules were 
reviewed by an expert pathologists’ panel. Results: The mean prospective follow-up 
period was 4.3 ± 2.5 years (range, 0.2–12.1; median, 3.5 [IQR, 2.4–6.0]). After exclusion 
of 9 resected nodules (2 no-lung-cancer nodules and 7 lung cancers not reviewed by the 
expert pathologists’ panel), the pulmonary subsolid nodules were classified as follows 
at the baseline: 1046 PGGNs, 81 HGGNs, and 102 part-solid nodules. Among the 1047 
PGGNs, 13 (13/1046; 1.2%) developed into HGGNs, and 56 (56/1046; 5.4%) developed 
into part-solid nodules. Among the 81 HGGNs, 16 (16/81; 19.8%) developed into part-
solid nodules. Thus, the subsolid nodules were classified as follows at the time of the 
final follow-up: 977 PGGNs, 78 HGGNs and 174 part-solid nodules. Of the 977 PGGNs, 
35 (3.6%) were resected; from the histopathologic standpoint, the 35 resected PGGNs 
consisted of 9 minimally invasive adenocarcinomas (MIAs), 21 adenocarcinomas in 
situ (AISs), and 5 atypical adenomatous hyperplasias (AAHs). Of the 78 HGGNs, 7 (9%) 
were resected; from the histopathologic standpoint, the 7 HGGNs consisted of 5 MIAs and 
2 AISs. Of the 174 part-solid nodules, 49 (28.2%) were resected; from the histopathologic 
standpoint, the 49 part-solid nodules consisted of 12 invasive adenocarcinomas, 26 
MIAs, 10 AISs, and 1 AAHs. In total, 12 (12/1229, 1%) invasive adenocarcinomas, 40 
(40/1229; 3.3%) MIAs, 33 (33/1229; 2.7%) AISs, and 6 (6/1229; 0.5%) AAHs were 
resected as of December 31, 2013; For the PGGNs, the mean period to development 
into part-solid nodules was 3.8 ± 2.0 years (range, 0.5-8.7; median, 3.4 [IQR, 2.0–5.2]); 
for the HGGNs, the mean period to development into part-solid nodules was 2.1 ± 
2.3 years (range, 0.2–8.8; median, 1.0 [IQR, 0.7–3.4]) (P=0.0004). Conclusion: Our 
prospective multicenter study revealed the frequency and period of development 
from PGGNs and HGGNs into part-solid nodules. Invasive adenocarcinomas were 
only diagnosed in the part-solid nodules. The findings of the study may contribute 
to the development of guidelines for follow-up of pulmonary subsolid nodules.  
Keywords: Subsolid nodules, computed tomography, Screening, Adenocarcinoma 
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Background: A wait-and-see principle is not commonly used when lung cancer is 
suspected, because of the aggressiveness of the disease. In-vivo information on growth 
patterns of lung cancers, from small nodules barely detectable by imaging techniques 
to histologically proven lung cancers, is therefore scarce. In low-dose computed 
tomography (LDCT) lung screening, lung nodules, usually benign, are found in the 
majority of screenees. Follow-up CT examinations are performed to determine nodule 
growth, in order to differentiate between benign and malignant nodules. Growth is often 
defined in terms of volume-doubling time (VDT), under the assumption of exponential 
growth. However, this pattern has never been quantified in actual patient data. Our 
purpose was to evaluate and quantify growth patterns of lung cancers detected in LDCT 
lung cancer screening, in order to elucidate the development and progression of early 
lung cancer. Methods: The study was based on data of the Dutch-Belgian randomized 
lung cancer screening trial (NELSON trial). Solid lung cancers detected at ≥ 3 LDCT 
examinations before referral and diagnosis were included. Nodule volume was calculated 
by semi-automated software (LungCARE, Siemens, Erlangen). We fitted lung cancer 
volume (V) growth curves with a single exponential, expressed as V=V1exp(t/τ), with t 
time from baseline (days), V1 estimated volume at baseline (mm3) and τ estimated time 
constant. Overall VDT per lung cancer for all time points combined was calculated using 
τ*log(2). We used R2 coefficient of determination as a measure for goodness of fit, where 
a perfect fit results in R2=1. A normalized growth curve for all lung cancers combined 
was created by plotting normalized volume (V/V1), on a logarithmic y-axis as a function 
of normalized time, t*=t/τ. Statistical analyses were performed using SPSS 20.0 and 
Octave (www.octave.org). Results: Forty-seven lung cancers in 46 participants were 
included. Seven participants were female (13.0%); mean age 61.7 ±6.2 years. Median 
follow-up time before lung cancer was diagnosed, was 770 days (IQR: 383-1102 days). 
One cancer (2.1%) was diagnosed after six LDCTs, six (12.8%) after five LDCTs, 14 (29.8%) 
after four LDCTs, and 26 cancers (55.3%) after three LDCTs. Most lung cancers were 
stage I disease (35/47, 74.5%) at diagnosis. The majority concerned adenocarcinoma 
(38/48, 80.9%). Median overall VDT was 348 days (IQR: 222-492). Overall VDT for 
adenocarcinomas versus other histological cancer types were similar (median 338 days 
[IQR: 225-470 days] versus 348 days [IQR: 153-558 days], respectively [p=NS]). Good 
fit to exponential growth was confirmed by the high R2 coefficient of determination for the 
individual cancer growth curves (median 0.98; IQR: 0.94-0.99). After normalization, we 
found linear growth on a logarithmic scale, according to exponential growth, for almost 
all nodules. Not all cancers showed an exponential growth immediately from baseline; five 
cancers were identified with constant (low) volume for >500 days before growth expansion 
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Conclusion: This post hoc analysis reveals novel insight to the heterogeneity of lung 
cancers diagnosed in a screening population. As with interval cancers diagnosed 
following a negative screen, lung tumors that arise in a lung environment ostensibly free 
of lung nodules are likely more rapidly growing and aggressive which results in 
significantly poorer outcomes. Additional research will be needed to understand the 
potential translational implications of these findings and to reveal biological differences 
of screen-detected tumors. Keywords: epidemiology, lung cancer screening, survival, 
NLST
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ORAL25.01 Screening for Small Cell Lung Cancer: Analysis of the National 
Lung Cancer Screening Trial Data Anish Thomas1, Eva Szabo2, Paul Pinsky2 
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Background: Given its widely metastatic nature at the time of diagnosis and the lack 
of effective therapies, early detection could theoretically have a beneficial impact on 
small cell lung cancer (SCLC) patient survival. However in the National Lung Screening 
Trial (NLST), there was no survival advantage for SCLC in the low dose computed 
tomography (LDCT) arm versus the chest radiography (CXR) arm. We investigated 
whether LDCT could detect SCLC and whether such screen detection offered a stage 
and/or survival benefit. Methods: Subjects randomized to the LDCT arm in NLST 
received three annual LDCT screens. Incident cancers were tracked with annual surveys 
and confirmed with medical records, with abstractors coding lung cancer stage and 
histology. “Best” stage was defined as pathologic stage if available, otherwise clinical 
stage. Deaths were tracked with the annual surveys and supplemented by the National 
Death Index. Cancer was denoted as screen-detected if it was diagnosed within one year 
of a positive screen or if it was diagnosed after a longer period but with no time gap 
between diagnostic procedures of more than one year. An interval cancer was defined 
as a cancer diagnosed within one year of a negative screen. Non-screen detected or 
interval cancers were denoted as non-screened if the subject did not receive any NLST 
screens or otherwise as post-screening. Results: 26,722 subjects were randomized to 
the LDCT arm (median follow up 6.5 years; 59% men; median age at enrollment 62). 143 
SCLCs were diagnosed [49 (34.2%) screen-detected, 15 (10.5%) interval, 79 (55.2%) 
non-screened/ post-screening]. The ratio of interval to screen detected cases was 
significantly higher for SCLC (15/49=0.31) than for NSCLC (29/591=0.05); p < 0.0001. 
123 of 143 (86%) SCLCs were detected at late-stages (best stage III/IV); the unfavorable 
stage-distribution persisted among screen-detected, interval and non-screened/ post-
screening cases with only 15 (10.5%) detected in early-stages. Three-year lung cancer-
specific survival was 72% for early-stage versus 11% for late-stage disease. There 
was no significant difference in five-year survival between screen-detected, interval 
and non-screened/post-screening SCLCs (15.3%, 20.0% and 13.8%, respectively). 
Unlike NSCLC, even at small nodule sizes the proportion of screen-detected SCLCs 
that were late stage was very high. Conclusion: Analysis of SCLC detected in the 
NLST LDCT arm show that yearly LDCT screens do not detect a significant number of 
early stage SCLCs. Compared with NSCLC, a higher proportion of SCLCs are interval-
detected than screen-detected. Further, there is no stage-shift or survival benefit for 
screen- detected SCLCs compared with interval or post-screen detected cases. To 
our knowledge this is the largest analysis to date of SCLC detected in a screening 
study. Our results indicate that in order for a screening modality to be successful for 
SCLC, it is necessary (but not sufficient) to be able to detect it earlier than does LDCT.  
Keywords: SCLC, NLST, Screening, Early Detection
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Background: Screening for lung cancer with low-dose computed tomography (LDCT) 
was shown to reduce lung cancer mortality. However, lung cancer screening also 
detects indolent cancers of unclear clinical significance, which generally belong to the 
adenocarcinoma spectrum. The individualized management of these more indolent 
cancers may be facilitated by non-invasive risk stratification. We present our validation 
study of CANARY (Computer-Aided Nodule Assessment and Risk Yield), a novel LDCT-
based software, used to stratify adenocarcinoma nodules in three groups with distinct 
outcomes. Methods: All individuals in the LDCT arm of the National Lung Screening Trial 
(NLST) with adenocarcinoma were identified. The last LDCT data available were analyzed 
blinded to clinical data. Using CANARY, all lung adenocarcinoma nodules were classified 
as Good (G), Intermediate (I) and Poor (P) based on previously established radiologic 
signatures. This classification was then used for survival analysis using progression-free 
survival. Results: LDCT datasets of 294 patients with resected adenocarcinomas with 
available outcome data were included in the blinded CANARY analysis. Kaplan-Meier 
analysis of all the 294 adenocarcinoma nodules stratified into G, I and P CANARY classes 
yielded distinct progression-free survival curves (P < 0.0001). A similar separation was 
seen with adjusted progression-free survival curves, after adjustment for, age, gender, 
race and smoking status for all pathological stage I cases. Conclusion: CANARY allows 
the non-invasive risk stratification of lung adenocarcinomas into three groups with distinct 
post-surgical disease-free survival. Our results suggest that CANARY could facilitate 
individualized management of incidentally- or screen-detected lung adenocarcinomas.  
Keywords: lung cancer, Adenocarcinoma, lung cancer screening, high resolution 
computed tomography
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Background: Lung cancer screening identifies cancers with heterogeneous behaviors. In 
addition to screen-detected incidence lung cancers, screening also identifies prevalence 
cancers at the baseline screen and interval lung cancers diagnosed following a negative 
screen at any time point prior to the next screening round. To date, few studies have 
performed a comprehensive analyses comparing prevalence and interval lung cancers 
and screen-detected lung cancers based on sequence of screening results in the NLST. 
Methods: The entire CT arm of the NLST was reconstructed according to baseline and 
follow-up screening results (positive vs. negative screen). Lung cancers immediately 
following a positive baseline (T0), and prior to the T1 screen, formed the prevalence 
cancers (PC); interval cancers (IC) were defined as lung cancers diagnosed following 
a negative screen at any point prior to the next screening round. Two screen-detected 
lung cancer (SDLC) cohorts were identified based on one (SDLC1) or two (SDLC2) prior 
positive screens and two screen-detected lung cancer cohorts following one (SDLC3) or 
two (SDLC4) prior negative screens. Differences in patient characteristics, progression-
free survival (PFS), and overall survival (OS) were assessed. Results: Since there were 
no differences in patient characteristics and outcomes between SDLC1 and SDLC2 
and between SDLC3 and SDLC4, the four screen-detected cancer case groups were 
combined into two combined SDLC case groups (SDLC1/SDLC2 and SDLC3/SDLC4). 
The lung cancer-specific death rate was higher for SDLC3/SDLC4 compared to SDLC1/
SDLC2 lung cancers (136.6/1,000 person-years vs. 71.3/1,000 person-years, P < 
0.001). PFS and OS were significantly lower for SDLC3/SDLC4 than SDLC1/SDLC2 (P < 
0.004; P < 0.002, respectively). Overall, PFS and OS were highest in SDLC1/SDLC2 and 
lowest in the interval cancers (Figure 1); PFS and OS for the prevalence cancers were 
intermediate between SDLC1/SDLC2 and SDLC3/SDLC4. All findings were consistent 
when stratified by stage and histology. Multivariable Cox proportional models revealed 
that the SDLC3/SDLC4 case groups were associated with significantly poorer PFS 
(HR=1.72; 95% CI 1.19-2.48) and OS (HR=1.62; 95% CI 1.08-2.45) compared to SDLC1/2 
lung cancers (HR=1.00). 
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with same genotype and frequency. Gene mutations which regulated mitogen activated 
protein kinase (MAPK) pathway as KRAS, KIT, MET were only detected in refractory 
SCLC and corresponding BDXs rather than sensitive disease. In further functional 
verification, the percentage of positive pERK was 100% (5/5) in refractory BDXs, but 
20% (1/5) in sensitive BDXs (p=0.0476). Conclusion: BDXs which were successfully 
established with high-fidelity of histopathology, genetic profile and chemotherapeutic 
response could be utilized as animal models in research of unresectable lung cancer. 
MAPK pathway related gene mutations found in both BDXs and primary tumor tissues 
may be associated with resistance in refractory SCLC. PERK was promising to be used 
as molecular markers in genotype and prediction of chemotherapy-resistance for SCLC.  
Keywords: bronchoscopy, lung cancer, Xenograft, biopsy
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Background: Myeloid-derived suppressor cells (MDSCs) play a key role in 
microenvironment for tumor progression and have been emerged as a promising 
target in immunotherapy for tumor. We reported the existence and characteristics of 
monocytoid MDSCs in peripheral blood of patients with small-cell lung cancer (SCLC). In 
this study, we further identify the predictive and prognostic of MDSCs in a larger cohort 
of SCLC patients. Methods: 60 healthy and 228 chemotherapy-naïve patients with SCLC 
participated. Peripheral venous blood samples prior to chemotherapy (baseline) and after 
the second cycle of chemotherapy (2nd cycle) were collected and detected for MDSCs 
(CD11b+HLA-DR-CD33+) by flow cytometry. Results: Median age of the patients was 58 
years (range 18-79). MDSCs in limited-stage (n=147) and extensive-stage patients (n=81) 
were (16.41±8.54)% and (17.20±10.43)% respectively, higher than those in healthy control 
(11.04±3.76)%, P<0.001。The level of MDSCs were lower after 2nd cycle than those 
pre-treatment, (8.47±5.51)% versus (17.61±6.69)%, P<0.001. Patients with response 
to chemotherapy (CR+PR+SD) showed lower MDSCs level than those with progression 
disease at both time points, (15.85±9.07)% versus (18.42±8.89)%, P=0.026 at baseline 
and (8.20±5.31)% vs (10.65±6.73)%, P=0.045 after 2nd cycle. Patients with MDSCs 
level ≥ 22% (2 fold of healthy control) showed favorable overall survival than those with 
MDSCs level <22% (13.9 months versus 7.9 months respectively, log rank P=0.003). 
No difference regarding to median progression–free survival was observed between the 
two groups. Conclusion: MDSCs level at both baseline and after the second cycle of 
chemotherapy was associated with response of SCLC patients to chemotherapy and overall 
survival, implying it is likely a new predictive and prognostic biomarker for SCLC patients.  
Keywords: small-cell lung cancer, biomarker, Myeloid-derived suppressor cells
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ORAL25.06 Association of Expression of PD-L1 with the Tumor Immune 
Microenvironment in Small Cell Lung Cancer Hui Yu1, Andrzej Badzio2, TheresaA. 
Boyle1, Dan Chan1, Christopher J. Rivard1, Xian Lu3, Ashley A. Kowalewski1, Kim Ellison1, 
Fred R. Hirsch4 1Division of Medical Oncology, University of Colorado Anschutz Medical 
Campus, Aurora/CO/United States of America, 2Department of Oncology and Radiotherapy, 
Medical University of Gdansk, Gdansk/Poland, 3Biostatistics and Informatics, University of 
Colorado School of Public Health, Denver/AL/United States of America, 4Division of Medical 
Oncology, University of Colorado Anschutz Medical Campus, Aurora/United States of 
America

Background: Small cell lung cancer (SCLC) accounts for 15% of all lung cancers and 
has been under-studied relative to novel therapies. Therapeutic antibodies to immune 
checkpoints are showing promising clinical results. Programmed death-ligand 1 (PD-
L1), which can be expressed on many cancer and immune cells, plays an important role 
in blocking the cancer immunity cycle by binding programmed death-ligand 1 receptor 
(PD-1), which is a negative regulator of T-lymphocyte activation. Since knowledge about 
PD-L1 expression in SCLC is limited, we aimed to characterize PD-L1 expression in a 
cohort of 98 SCLC patients. Methods: PD-L1 protein expression and mRNA levels were 
determined by immunohistochemistry (IHC, SP142, Spring Bioscience) and mRNA in situ 
hybridization (ISH) in primary tumor tissue microarrays obtained from 98 SCLC patients. 
Membranous staining of PD-L1 protein and mRNA expression on tumor cells and protein 
expression on tumor-infiltrating immune cells (TIICs) were scored separately using semi-
quantitative scores (H-score 0-300 and RNA score 0-4). An H-score ≥  5 and an RNA 
score > 2 were defined as the cutoffs for PD-L1 protein and RNA expression positivity. 
The degree of TIICs was semi-quantitatively scored on hematoxylin and eosin-stained 
TMA slides as having “0” (no), “1” (mild), “2” (moderate), or “3” (marked) infiltration. The 
data was analyzed using the Fisher’s exact test, Spearman correlation, two-sample t-test, 
log-rank test and Kaplan- Meier survival analysis with significance level assumed to be 
0.05. Results: 3.16% of cases (3/95) were positive for PD-L1 protein expression in tumor 
cells, and 30.21% were positive for PD-L1 in TIICs (29/96, p<0.0001). PD-L1 mRNA 
expression was positive in 15.46% of the tumor cells (15/97). PD-L1 protein and mRNA 
expression on tumor cells demonstrated a positive correlation (p<0.0001, r=0.431). PD-
L1 mRNA expression on tumor cells positively correlated with PD-L1 protein expression 
on TIICs (p<0.0001, r=0.354). The degree of TIICs positively correlated with both PD-L1 
protein expression in tumor cells (p=0.011, r=0.264) and PD-L1 mRNA expression in 
tumor cells (p<0.0001, r=0.405). The degree of TIICs positively correlated with PD-
L1 protein expression in TIICs (p<0.0001, r=0.625). The only significant association 
observed between PD-L1 expression with clinical characteristics or prognosis of the 
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ORAL25.02 Vasculogenic Mimicry in Small Cell Lung Cancer Kathryn L. 
Simpson1, Francesca Trapani1, Robert L. Metcalf1, Radoslaw Polanski1, Stuart 
Williamson1, Richard E.B. Seftor2, Elisabeth A. Seftor2, Alberto Fusi3, CassandraL. 
Hodgkinson1, Daisuke Nonaka3, Christopher J. Morrow1, Mary J.C. Hendrix2, Fiona 
Blackhall4, Caroline Dive1 1Clinical & Experimental Pharmacology Group, CRUK Manchester 
Institute, Manchester/United Kingdom, 2Cancer Biology and Epigenomics Program, Stanley 
Manne Children’S Research Institute of Ann and Robert H. Lurie Children’s Hospital of 
Chicago, Robert H. Lurie Comprehensive Cancer Center, Northwestern University Feinberg 
School of Medicine, Chicago/IL/United States of America, 3Medical Oncology, Christie 
NHS Foundation Trust, Manchester/United Kingdom, 4Christie Hospital, Manchester/United 
Kingdom

Background: Small cell lung cancer (SCLC) accounts for 15-20% of lung cancer 
cases worldwide and is characterised by early dissemination. Despite initial 
responses to chemotherapy, most patients relapse with drug resistant disease and 
long term survival is rare. Targeting tumour vasculature in SCLC with anti-angiogenic 
drugs produced disappointing results. However, angiogenesis-independent tumour 
vascularisation including vasculogenic mimicry (VM), warrant further investigation. 
VM describes the ability of aggressive tumour cells with ‘stem-like’ plasticity to 
adopt endothelial characteristics and form fluid conducting channel-like structures 
independent of host vasculature. We sought to determine the prevalence of VM in SCLC 
and explore associations of VM with chemotherapy sensitivity and patient outcomes. 
We investigated the role of a VM-associated protein, VE-Cadherin in vitro and in vivo 
and in SCLC CTCs. We are testing the hypothesis that VM may contribute to the high 
prevalence of CTCs in SCLC and components of the VM pathway may be targets for 
SCLC therapeutics. Methods: VM was evaluated using CD31/periodic acid-Schiff (PAS) 
staining in a tissue micro-array (TMA) from 41 limited stage SCLC chemo-naive patients 
and in tumours from 11 Circulating Tumour Cell (CTC) Derived Explant (CDX) models 
(Hodgkinson et al Nature Medicine, 2014). The relative abundance of VM channels (CD31-
ve/PAS+ve) compared to host derived blood vessels (CD31+ve/PAS+ve), (VM/total 
vessels) in the TMA was compared to patient overall survival (OS). VM was evaluated in 
vitro by network formation in Matrigel (Hendrix et al., PNAS 2001) in a panel of SCLC cells 
lines and in H446 cells where VE-Cadherin was knocked down with shRNA. H446 cells 
+/- VE-Cadherin were grown in vivo as xenografts and evaluated for VM. ISET filtered, 
DAPI stained CTCs were immune-stained for CD45, cytokeratin and VE-cadherin and a VM 
score was generated. Results: In the TMA, a VM/Total Vessels score >10% was a poor 
prognostic factor for OS by univariate (p=0.011) and multivariate (p=0.014) analyses. 
VM was present in all CDX models provide surrogate tissues in which to study VM. Of 12 
SCLC cell lines studied, H446 showed significant VE-Cadherin expression and formed 
networks in Matrigel; VE-Cadherin shRNA abrogated this network formation. Similarly, a 
pilot in vivo study demonstrated that there were fewer VM vessels when VE-Cadherin was 
reduced. In CTC samples 37/38 chemonaive SCLC patients contained a sub-population 
of VE-Cadherin expressing CTCs where the VM score ranged from 0 – 100% (median 11%, 
mean 21%). Conclusion: We present the first evidence of VM in SCLC which correlates 
with poor OS consistent with findings in other cancer types. VE-Cadherin is required in 
SCLC for VM network formation in vitro and preliminary data indicate that VE-Cadherin 
influences VM in vivo. Furthermore, VE-Cadherin and pan-cytokeratin co-expression was 
found in SCLC CTC sub-populations. We are investigating the role of VE-Cadherin in VM 
in SCLC and are exploring the hypotheses that VE-cadherin and VM may play a role in 
drug delivery and/or sensitivity and may represent an aggressive, ‘stem-like’ population 
that may contribute to dissemination and relapse in this highly aggressive disease.  
Keywords: CTCs, CDX Models, SCLC, Vasculogenic Mimicry
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ORAL25.03 Establishment of Lung Cancer Xenograft Models Derived from 
Bronchoscopy Biopsy and Investigating Mechanism of Refractory Small Cell 
Lung Cancer Jie Wang, Shuai Fu, Jun Zhao, Tongtong An, Hua Bai, Jianchun Duan, 
Zhijie Wang Peking University Cancer Hospital and Institute, Beijing/China

Background: There were mainly two kinds of lung cancer xenograft models, xenograft 
models derived from stable cell lines and patient derived xenograft (PDX) models which 
adopted tissues resected by surgeries. However, these animal models may not reflect 
biological and genetic characteristics of advanced lung cancer, especially small cell 
lung cancer (SCLC). We utilized bronchoscopy-guided biopsy tumor tissues of advanced 
lung cancer to establish xenograft models and analyzed fidelity of histopathology, 
genetic profile and chemotherapeutic efficacy with their parental tumors. At last the 
molecular mechanism of drug resistance in refractory SCLC was studied. Methods: 
Primary pulmonary tumor tissues taken from bronchoscopy were implanted to NOD-SCID 
(nonobese diabetic-severe combined immunodeficiency disease) mice subcutaneously for 
model establishment and consecutive passage. The histopathology and genetic profile in 
samples of bronchoscopy-guided biopsy tumor tissues-derived xenograft (BDX) models 
and their parental tumors were detected. Parental fidelity of BDXs’ chemotherapeutic 
response was detected by chemosensitivity in vivo. Next generation sequencing (NGS) of 
target gene was taken in SCLC BDXs to analyze high-fidelity with their parental samples. 
Based on bioinformatic analysis, molecular mechanism of sensitive and refractory SCLC 
was discussed. Results: 66 BDXs from 188 patients (35%) were successfully established. 
Successful rate of BDXs in SCLC was significantly higher than that in squamous cell 
cancer (SCC) (50.72% vs. 32.00%, p=0.005) and in adenocarcinoma (ADC) (50.72% vs. 
16.22%, p=0.025). The growth rate of passage 1 BDXs in SCLC was slower than it in 
SCC or ADC (P<0.0001). Almost all BDXs kept similar histology, pathological marker and 
driver-gene mutations with their corresponding patients’ tissues. The gene mutations 
of which frequency was more than 10% in patient’s SCLC were kept consistent in BDXs 
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developed the largest international staging database in MPM and analyzed outcomes and 
prognostic factors. (JTO 2012:1631-1639 and 2014:856-864).These results indicated 
the need for more granular TNM data to inform revisions of the staging system for the 
upcoming 8th edition of the AJCC/UICC staging manuals. We report analyses of this new 
MPM database.Methods: The MD established a new data dictionary with more detailed 
information about TNM descriptors and permitting electronic data capture. Minimum 
case submission requirements: complete clinical and/or post-surgical TNM stage with 
anatomical descriptors to support stage designation, accurate survival information, 
no conflict between descriptors and reported stage, and node positivity recorded by 
individual station. Overall survival analyzed by Kaplan-Meier and significance of individual 
T,N, and M descriptors evaluated by logrank and Cox regression. Results: 3,519 
cases treated 1995-2014 were submitted from 31 centers or consortia. 1,069 cases 
were excluded due to timing of presentation (244), missing dates (196), conflicting or 
incomplete stage information (615) or incorrect cell type (14). Geographic source for 
remaining 2,450 cases was: Europe 33%, North America 36%, Turkey 12%, Asia 10%, 
Australia 9%. Stage available: clinical (cTNM) only 34%; post-surgical (pTNM) only 33%; 
both 34%. A total of 1,982 cases (81%) underwent surgery (43% EPP, 23% PD, 8% partial 
pleurectomy, 26% exploration without resection). 5 year overall survival (OS) for any N, 
M0 showed no difference for T1a versus T1b or for post-surgical T2 versus T3. 5 year 
OS for any T, M0 showed no difference for N1 versus N2 (Table 1). Median and 5 year 
OS by stages I-IV were similar to those reported from original database. Table 1. Median 
overall survival times (MST), 2-year, and 5-year overall survival rates for pre-treatment 
and post-surgical stage categories.

Conclusion: While additional analyses are ongoing, these initial results suggest some 
changes in the current MPM staging system are warranted, especially regarding T 
categories. 
Keywords: Mesothelioma, Staging
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ORAL26.02 What Are the Risks and Benefits of Extended Pleurectomy 
Decortication for Mesothelioma? A Review of the Largest Institutional Series 
in the UK Annabel J. Sharkey, Sara Tenconi, Apostolos Nakas, David Waller University 
Hospitals of Leicester, Leicester/United Kingdom

Background: Uncertainty surrounds the long term benefits of extended pleurectomy 
decortication(EPD). In the absence of randomized controlled evidence enabling informed 
consent for such a major procedure with little prospect of cure is challenging. We have 
reviewed the largest series of EPD procedures in the UK to provide existing selected 
evidence for decision making and future research surrounding radical surgery for 
mesothelioma. Methods: We retrospectively analysed the case notes and pathological 
reports of 266 patients who underwent EPD over the last 15 years to determine length 
of hospital stay, complication rates and survival. Results: Overall survival was: 48.0% 
at 1 year, 10.3% at 3 years and 2.7% at 5 years. In the most favourable subgroup, those 
with epithelioid pN0 pathology, the 1, 3 and 5 year survivals were 64.9%, 17.5%, and 
5.2% respectively. Overall median survival was 12.2 months, ranging from 23.1 months 
in those with epithelioid pN0 disease to 6.2 months in those with non-epithelioid, node 
positive tumours. Post-operative mortality was 3.8% at 30-days and 9% at 90 days. 
Median length of hospital length of stay was 13 (5-70) days. Re-operation was required in 
20 patients (11.9%). A significant increase in postoperative hospital stay was associated 
with: postoperative atrial fibrillation(14 vs. 20 days p=0.037); persistent air leak(19 vs. 
13 days p<0.001); postoperative empyema(40 vs.14 days p<0.001) and subsequent 
removal of the prosthetic neodiaphragm(21 vs. 14 days p=0.013). Postoperative 30-
day mortality was significantly higher in those patients who developed pneumonia(15.8% 
vs. 3.2% p=0.048). Postoperative 90-day mortality was significantly increased in those 
who developed a pleural empyema(71.4 v. 8.6% p=0.001), similarly overall survival was 
reduced in this group(3.1 vs. 12.7 months p=0.072). Duration of intercostal drainage 
was significantly associated with the development of an empyema(p<0.001) and with the 
incidence of prosthetic dehiscence of the neodiaphragm(p=0.042). Revisional surgery 
to remove an infected prosthesis had no detrimental effect on 30 or 90-day mortality, or 
on overall survival Adjuvant chemotherapy significantly increased overall survival (18.1 
vs. 8.2 months p<0.001), but 22.7% patients with neodiaphragm dehiscence, and 28% 
of those with empyema, did not receive this due to these complications.

78 SCLC patients with clinical data, was between age of patients and PD-L1 protein 
(p<0.0001) and mRNA expression (p=0.0006) on tumor cells. Conclusion: A subset 
of SCLCs is characterized by positive PD-L1 protein and/or mRNA expression in 
tumor cells and TIICs. PD-L1 mRNA expression was more frequently positive than PD-
L1 protein expression in the tumor cells. PD-L1 protein expression was expressed 
more in TIICs than tumor cells. Higher PD-L1 protein and mRNA expression correlated 
with more infiltration of TIICs. PD-L1 expression represents the immune response 
in SCLC. The microenvironment may play a major role on the PD-1/PD-L1 pathway of 
SCLC. SCLC Patients with PD-L1 expression may respond to anti-PD-L1 treatment.  
Keywords: PD-L1; TIICs; SCLC
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ORAL25.07 DNA Methylation in Small Cell Lung Cancer Defines Distinct 
Disease Subtypes and Correlates with High Expression of EZH2 John Poirier1, 
Eric Gardner2, Nick Connis3, Andre Moreira4, Elisa De Stanchina5, Christine Hann3, 
Charles M. Rudin5 1Memorial Sloan Kettering Cancer Center, New York/NY/United States of 
America, 2Johns Hopkins University, Baltimore/MD/United States of America, 3Johns Hopkins 
University, Baltimore/United States of America, 4Pathology, Memorial Sloan-Kettering Cancer 
Center, New York/NY/United States of America, 5Memorial Sloan Kettering Cancer Center, 
New York/United States of America

Background: Small cell lung cancer (SCLC) is an aggressive neuroendocrine lung tumor 
characterized by extreme plasticity, high metastatic potential, and capacity for acquired 
resistance to chemotherapy. Despite significant advances in our understanding of SCLC 
genetics and etiology, the epigenetics of this deadly disease remain under studied. This 
study profiles DNA methylation in primary SCLC, patient-derived xenografts (PDX) and 
cell lines at single-nucleotide resolution. Methods: This study profiled DNA methylation at 
single-nucleotide resolution in 47 extensively characterized SCLC samples, including 34 
fresh frozen primary SCLC tumors as well as 6 distinct primary patient-derived xenografts 
and 7 cell lines using the Illumina Human Methylation 450k Bead Chip array. Importantly, 
24 primary SCLC in this study have previously been analyzed by whole exome sequencing 
and RNAseq, allowing integrated analysis of these data types with measurements of 
DNA methylation. We applied unsupervised clustering, discrete and locally clustered 
differential methylation analysis, correlation with gene expression, spacial correlation 
with genomic features, and interrogated the role of the EZH2 methyltransferase in SCLC 
using bioinformatic and pharmacologic approaches. Results: Unsupervised clustering 
of all samples revealed that PDX clustered with primary SCLC, while cell lines were 
easily discriminated. We explored this phenomenon further and found that while the 
top differentially methylated CpGs in both PDX and cell lines were >80% concordant 
with primary SCLC, only PDX maintained high concordance across larger probe lists. 
Unsupervised clustering of primary SCLC revealed three distinct subgroups at both 
the DNA methylation and gene expression levels that correlated with expression of the 
neurogenic transcription factors ASCL1 and NEUROD1. The chromatin modifier EZH2 was 
expressed >12-fold higher in SCLC than in normal lung. In addition to the high expression 
observed in SCLC compared to normal lung, we observed a significant correlation between 
median EZH2 gene expression and promoter methylation using data from The Cancer 
Genome Atlas (TCGA). Overall, EZH2 expression in SCLC is greater than or comparable to 
that of any other tumor type represented in TCGA. EZH2 protein expression was detected 
by Western blot in 15/17 SCLC PDXs (88%). We assessed the efficacy of the potent 
EZH2 inhibitor EPZ-5687 in the LX92 SCLC PDX in vivo. EPZ-5687 was well-tolerated and 
demonstrated remarkable efficacy at 100 mg/kg either QD or BID. Conclusion: DNA 
methylation patterns in primary SCLC are more closely mirrored by those found in PDX, 
compared to cell lines, including PDX lines of very high passage. Distinct epigenetic 
subtypes could be observed in SCLC, even among histologically indistinguishable 
samples with similar mutation profiles. SCLC is notable for consistent high level DNA 
methylation clustered in promoters containing CpG islands. Promoter methylation in SCLC 
is distinct from other lung cancers and correlates strongly with high-level expression of 
the histone methyltransferase gene EZH2. Pharmacologic inhibition of EZH2 in a SCLC 
PDX markedly inhibited tumor growth. These findings point to a critical role of EZH2 in 
SCLC tumor biology and support further preclinical efficacy studies in models of SCLC.  
Keywords: epigenetics, SCLC, EZH2, methylation
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ORAL26.01 Initial Analyses of the IASLC Malignant Pleural Mesothelioma 
(MPM) Database: Implications for the 8th Edition AJCC and UICC Staging 
Manuals Valerie Rusch1, Kari Chansky2, Anna Nowak3, David Rice4, Hedy Lee Kindler5, 
Harvey Pass6 1Surgery, Memorial Sloan-Kettering Cancer Center, New York/NY/United 
States of America, 2Statistics, Cancer Research and Biostatistics (Crab), Seattle/WA/United 
States of America, 3School of Medicine and Pharmacology, University of Western Australia, 
Crawley/ACT/Australia, 4Thoracic and Cardiovascular Surgery, UT MD Anderson Cancer 
Center, Houston/TX/United States of America, 5Medicine, University of Chicago, Chicago/
IL/United States of America, 6Surgery, NYU Langone Medical Center, New York/NY/United 
States of America

Background: This report is on behalf of the Mesothelioma Domain (MD) of the IASLC 
International Staging and Prognostic Factors Committee (ISC). The ISC MD previously 
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malignant pleural mesothelioma (MPM), however it is widely used. The aim of the present 
study was to assess the role of radiotherapy in palliating pain in MPM. Methods: A multi-
centre, single arm, phase II study was conducted in the UK. Eligible patients met the 
following criteria: a diagnosis of MPM; worst pain score of > 4/10; performance status 0-2; 
CT scan within eight weeks of radiotherapy; due to receive radiotherapy for pain. Patients 
who had received anti-cancer therapy in the previous 6 weeks were ineligible. The following 
key assessments were performed at study baseline: pain (Brief Pain Inventory), Quality of 
Life (EORTC QLQ-C30) and inflammation (CRP). Following this, all patients were treated 
with 20 Gray in five fractions to the area of tumour felt to be responsible for the pain. The 
primary endpoint was a 30% drop in the BPI score five weeks after radiotherapy. Patients 
were followed up for 12 weeks after radiotherapy. Results:Forty patients were recruited 
between June 2012 and December 2013. Mean age was 71 with a male to female ratio 
of 7: 1. Histological diagnosis was present in 85% of patients; 52.5% epithelioid, 25% 
sarcomatoid, 7.5% biphasic and 15% unspecified. The mean response to radiotherapy 
at five weeks was 35% (95% CI 20.6-51.7%). 37 patients started radiotherapy and 35 
patients completed the full course. Fourteen patients had received prior chemotherapy. 
No association between baseline CRP and response was observed (p=0.958). Only 
one patient had a radiological response on CT with stable disease seen in a further 13 
patients. There was no significant change in quality of life (QoL) score at any timepoint 
(p=0.680 week 1, p=0.765 week 5, p=0.384 week 12). Conclusion: Radiotherapy 
provides effective pain relief in a proportion of patients with MPM and should be 
considered for all patients with MPM related pain. Randomised dose escalation studies 
are now warranted and funding has been secured for such a study, SYSTEMS 2.  
Keywords: mesothelioma, palliative, radiotherapy
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ORAL26.06 Prospective Assessment of Proton Therapy for Malignant Pleural 
Mesothelioma Yun R. Li1, EvanW. Alley2, Joseph Friedberg3, Melissa Culligan3, 
Theresa M. Busch1, Stephen Hahn4, Keith A. Cengel1, Charles B. Simone1 1Radiation 
Oncology, University of Pennsylvania, Philadelphia/United States of America, 2University of 
Pennsylvania, Philadelphia/United States of America, 3University of Maryland, Baltimore/
United States of America, 4Radiation Oncology, The University of Texas MD Anderson Cancer 
Center, Houston/TX/United States of America

Background: Use of radiotherapy (RT) to treat malignant pleural mesothelioma (MPM) 
has been limited due to reported significant morbidity and risk of fatal pneumonitis 
when treating large pleural volumes. To date, RT for MPM has generally been limited 
to palliation, prophylaxis of surgical tract sites, and adjuvant therapy generally after 
extrapleural pnuemonectomy. Reports of RT for MPM have employed photons and 
electrons nearly exclusively. Proton therapy (PT) can significantly reduce irradiation to 
lung and other critical organs, possibly reducing treatment toxicities and enabling novel 
RT indications. To date, only a single case series of 4 patients has reported on PT for 
MPM. We report our prospective experience using PT as adjuvant or definitive therapy for 
MPM and hypothesized that PT will have low rates of esophagitis and pneumonitis, while 
providing excellent local control. Methods: All consecutive patients diagnosed with MPM 
from 2011-2015 and treated at the Penn Mesothelioma and Pleural Program with PT on 
a prospective registry study were included for this Institutional Review Board-approved 
analysis. Local control, defined as lack of tumor progression in the RT portal, and overall 
survival were measured from PT completion to last follow-up or death. Toxicities were 
scored using CTCAEv4. Results: Sixteen patients treated to 17 PT courses were included. 
Patients were predominantly male (81%) and Caucasian (100%) with epithelial histological 
subtype (82%) and stage III-IV disease (94%). Patients were a median of 69.8 years old 
at PT start, which was delivered at a median of 11.1 months (range 3.5-69.3 months) 
after diagnosis. All patients received pemetrexed plus cisplatin or carboplatin prior to 
(n=15) or concurrent with (n=1) PT. PT was administered as adjuvant therapy following 
lung-sparing radical pleurectomy (n=8), to sites of gross disease following progression 
on systemic therapy (n=8), or as initial definitive therapy with concurrent chemotherapy 
(n=1). Patients were treated to a median dose of 51.75Gy (CGE) in 2.0Gy daily fractions 
(range 50.0-75.0Gy/1.8-2.5Gy). At a median follow-up of 5 months from PT completion, 
all patients had durable local control throughout the study period. Five patients died at a 
median of 5.4 months following PT. Median overall survival for the cohort has not yet been 
reached, and 6- and 12-month survival rates were 35% and 24%, respectively. No patients 
experienced grade ≥ 3 acute or late toxicity. Across the 17 PT courses, acute grade 2 
toxicities included radiation dermatitis (n=8), dysphagia/esophagitis (n=4), anorexia 
(n=3), fatigue (n=2), and cough (n=1). Late grade 2 toxicity included a single patient with 
radiation pneumonitis (6%). Overall, patients experienced no significant change in ECOG 
performance score from PT beginning to end (mean 0.82 to 0.88). Conclusion: This is 
the largest report of PT for MPM and demonstrated PT is well tolerated with a favorable 
toxicity profile compared with photon reports. As such, PT may better allow for integration 
of RT in multimodality therapy for MPM. This study also demonstrated the efficacy of 
PT, with local control achieved following all 17 treatment courses. Longer follow-up and 
additional patients are needed to assess late toxicities and overall survival after PT.  
Keywords: Mesothelioma, Proton therapy, Radical pleurectomy, radiation therapy
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ORAL26.07 Early Signs of Clinical Activity of a MicroRNA-Based Therapy 
in a Phase I Study in Recurrent Malignant Pleural Mesothelioma Nico Van 
Zandwijk1, Nick Pavlakis2, Steven Kao3, Stephen Clarke2, Anthony Linton4, Himanshu 
Brahmbhatt5, Jennifer Macdiarmid6, Scott Pattison6, Felicity Leslie7, Yennie Huynh7, Glen 
Reid7 1Asbestos Diseases Research Institute, Concord/NSW/Australia, 2Medical Oncology, 
Northern Cancer Institute, St Leonards/NSW/Australia, 3Medical Oncology, Chris O’Brien 
Lifehouse, Sydney/Australia, 4Medical Oncology, Concord Repatriation General Hospital, 

Complication Rate (%)

Persistent air leak 31.0

Atrial Fibrillation 16.7

Pneumonia 8.7

Diaphragmatic patch dehiscence 8.7 Mechanical 22.9 %

Infection 77.1 %

Empyema 4.8

Wound infection 4.4

Thromboembolic 6.3

Chylothorax 3.6

Conclusion: Extended pleurectomy decortication(EPD) can be performed in high volume 
centres with acceptable risk. In all but a selected subgroup it remains a palliative procedure. 
Thus, reducing postoperative air leak, which increases pleural sepsis and perioperative 
risk and decreases adjuvant chemotherapy, is paramount. The true role of EPD can only 
be answered by a prospective randomized comparison with non-surgical treatment.  
Keywords: Extended pleurectomy decortication, Mesothelioma, Thoracic Surgery
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ORAL26.03 Predictive and Prognostic Value of Clinical TNM Staging for 
Patients with Malignant Pleural Mesothelioma Undergoing Surgery Ritu R. Gill1, 
Raphael Bueno2, William Richards2 1Radiology, Brigham and Women’S Hospital, Boston/
United States of America, 2Thoracic Surgery, Brigham and Women’S Hospital, Boston/United 
States of America

Background: Clinical staging of malignant pleural mesothelioma (MPM) is challenging 
due to the unique morphology of the tumor, macroscopic resolution and lack of 
radiographic contrast between tumor and adjacent structures and the number and 
complexity of anatomic features comprised by the descriptors. Recent analysis of a large 
IASLC MPM database revealed discrepancy between clinical (cTNM) and pathological 
(pTNM) staging (J Thorac Oncol 2012;7: 1631–1639). The current study examined in a 
retrospective cohort the concordance between cTNM and pTNM stage, the accuracy of 
individual clinical T and N features in predicting corresponding pathological features, and 
the prognostic significance of each feature. Methods: An IRB approved MPM registry 
was queried to identify patients who had undergone extrapleural pneumonectomy with 
complete pathological evaluation and who had preoperative CT or PET-CT scans available 
for review. All scans were assigned binary scores at the level of individual features by 
a single chest radiologist (R.G.) with significant experience with MPM. Corresponding 
scores for pathological features were obtained from the registry database along with 
histological subtype and overall survival (OS). cTNM and pTNM stage were assigned 
according to AJCC/UICC 7th edition criteria. Taking pTNM as gold standard, each 
case was scored as concordant, understaged or overstaged by cTNM. Sensitivity, 
specificity and univariate hazard ratio (HR) for death were determined for individual cT 
and cN features. Results: Inclusion requirements were met for 390 patients. Available 
preoperative imaging comprised CT scan for 240 (62%) and integrated PET-CT for 
150 (38%) patients. MPM was left-sided in 196 (50%) cases. Histology was epithelioid 
in 234 (60%), biphasic in 141 (36%), sarcomatoid in 13 (3%) and desmoplastic in 2 
(<1%) cases. Staging by pTNM was: I, 7 (2%); II, 33 (8%); III, 225 (58%); IV, 125 (32%). 
Staging by cTNM was: I, 30 (8%); II, 39 (10%); III, 250 (64%); IV, 71 (18%). cTNM was 
concordant with pTNM staging in 188 (48%), overstaged in 139 (36%), and understaged 
in 63 (16%) cases. Concordance rate was not substantially modulated by type of scan, 
use of contrast, prior sclerosis or presence of pleural effusion. The most predictive 
and prognostic features included (N, sensitivity, specificity, HR, p-value): T2: Interlobar 
fissures (297, 85%, 71%, 1.4, 0.02); T3: Endothoracic fascia (158, 48%, 64%, 
1.4, 0.004), Mediastinal fat (105, 28%, 73%, 1.8, <0.0001); T4: Diffuse/multifocal 
chest wall (21, 12%, 96%, 1.8, 0.01). Conclusion: Data-driven modification of cTNM 
criteria may improve concordance between cTNM and pTNM staging. Despite inherent 
sensitivity limitations of cTNM, improved prognostic performance may be achievable by 
1) incorporating a size criterion (e.g. radiographic tumor volume), and 2) emphasizing
features with high specificity and significant prognostic value when defining T descriptors. 
Keywords: clinical TNM, pathological TNM, Mesothelioma

CLINICAL TRIALS 2 
TUESDAY, SEPTEMBER 8, 2015 - 10:45-12:15

ORAL26.05 Symptom Study of Radiotherapy in Mesothelioma (SYSTEMS), a 
Phase II Study Nick Macleod1, Noelle O’Rourke1, Allan Price2, Jonathan Hicks3, Karen 
Moore1, Lynn Mcmahon4, Jamie Stobo5, Caroline Bray6, Anthony Chalmers7, Marie 
Fallon2, Barry Laird8 1Clinical Oncology, Beatson West of Scotland Cancer Centre, Glasgow/
United Kingdom, 2Clin Onc, Edinburgh Cancer Centre, Edinburgh/United Kingdom, 3Clin 
Onc, Beatson Woscc, Glasgow/United Kingdom, 4Research Unit, University of Glasgow, 
Glasgow/United Kingdom, 5Trials Unit, Beatson, Glasgow/United Kingdom, 6Trials Unit, 
Beatson Woscc, Glasgow/United Kingdom, 7Clin Onc, University of Glasgow, Glasgow/United 
Kingdom, 8Palliative Medicine Research Team, Edinburgh Cancer Centre, Edinburgh/United 
Kingdom

Background: There is little evidence to support the use of radiotherapy in treating pain in 
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the perceived strengths and weaknesses of each model; uncover potential barriers 
to establishing an effective multidisciplinary care program; and establish meaningful 
benchmarks with which to measure care delivery in both models. This work preceded 
a prospective comparative effectiveness study of the 2 models of care. Methods: We 
conducted 21 focus groups, involving 106 subjects (22 patients, 24 caregivers, 9 
nurses, 8 hospital administrators, 4 executives of health insurance companies, and 
39 physicians). The physicians included groups of medical and radiation oncologists, 
hospitalists, pulmonologists, thoracic surgeons, and primary care physicians. Patients 
had received care for a confi rmed or suspected lung cancer in the Baptist Memorial 
Health Care System within the preceding 6 months. Disease stage ranged from early, 
with curative-intent treatment, to advanced-stage with palliative-intent care. Providers 
may or may not have had personal experience of the multidisciplinary model. We used 
verbatim transcripts of the audio recordings and fi eld notes to analyze the content of 
each focus group session using Dedoose Software. We identifi ed recurring themes and 
variants within and across the various stakeholder groups. Results: Several overlapping 
themes emerged. There was a perception that the multidisciplinary care improved 
physician collaboration, care coordination, accuracy of diagnosis, concordance with 
treatment recommendations, timeliness of care, effi ciency of care-delivery, and patient 
satisfaction. Potential obstacles to successful implementation of the multidisciplinary 
care model included problems with physician reimbursement, the duration of the 
patient-physician interaction, and acceptability/integration of the model within the 
current health care infrastructure. These concerns were especially prevalent among 
physicians. Overcoming these barriers would require physician and patient education, 
effi cient use of electronic medical records, and improving general awareness about 
the multidisciplinary care model. Identifi ed evaluative benchmarks included measures 
of patient/caregiver experience and satisfaction, survival rates, timeliness of care, the 
quality of patient-physician communication, consistency of recommendations among 
physicians, and the adequacy of consultation times. Conclusion: The stakeholders 
in lung cancer care had broadly overlapping beliefs about optimal care delivery for 
lung cancer. However, they also had different expectations, and motivations. These 
competing factors have the potential to infl uence perceptions about the quality, 
effi ciency, and effectiveness of lung cancer care delivery. Patients, caregivers, clinicians, 
administrators, and third-party payers were in favor of the multidisciplinary model for 
lung cancer care. However, key barriers must be addressed for optimal implementation. 
Meaningful stakeholder input is essential to improving the quality of lung cancer care. 
Keywords: Lung Cancer Care, Stakeholder, Perspectives, Multidisciplinary Care
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ORAL27.02 Patients’ Attitudes and Physicians’ Perceptions Toward 
Maintenance Therapy for Advanced NSCLC: A Multicenter Italian Survey
Maria Vittoria Pacchiana1, Enrica Capelletto1, Antonio Rossi2, Domenico Galetta3, 
Paola Bordi4, Anna Ceribelli5, Vieri Scotti6, Diego Cortinovis7, Giuseppe Valmadre8, Olga 
Martelli9, Annamaria Miccianza10, Alessandro Del Conte11, Raffaella Morena12, Francesco 
Rosetti13, Luca Ostacoli1, Silvia Novello1 1Department of Oncology, University of Turin, Aou 
San Luigi (Orbassano), Italy, Orbassano/Italy, 2Medical Oncology Unit, S.G. Moscati Hospital, 
Avellino/Italy, 3Medical Oncology Unit, Clinical Cancer Center “Giovanni Paolo Ii”, Bari/
Italy, 4Medical Oncology Unit, University Hospital of Parma, Parma/Italy, 5Medical Oncology 
Unit, Regina Elena Cancer Institute, Rome/Italy, 6Oncology Department - Radiation Therapy 
Unit, Azienda Ospedaliero-Universitaria Careggi, Firenze/Italy, 7Medical Oncology Unit, 
San Gerardo Hospital, Monza/Italy, 8Eugenio Morelli Hospital Aovv, Sondalo/Italy, 9Medical 
Oncology, San Giovanni Addolorata Hospital, Rome/Italy, 10Medical Oncology Unit, D. 
Camberlingo Hospital, Francavilla Fontana (Br)/Italy, 11Medical Oncology Unit, Santa Maria 
Degli Angeli Hospital, Pordenone/Italy, 12Medical Oncology Unit, Busto Arsizio Hospital, 
Saronno/Italy, 13Division of Medical Oncology and Hematology, Mirano Hospital, Mirano-
Venice/Italy

Background: Pemetrexed maintenance therapy (MT) after induction with platinum-
based chemotherapy plus pemetrexed has recently become a concrete strategy of 
treatment for advanced non-squamous NSCLC patients, by extending survival, delaying 
disease progression, and maintaining quality of life. However, the benefi t of the MT has 
to be weighed against the potential burden of a long-term treatment, and thus patients’ 
perception and preferences should be taken into account in the defi nition of the strategy 
of treatment. Methods: After conducting a focus group with 8 physicians dealing with 
NSCLC and concerning their opinions about the MT from a clinical and emotional point 
of view, a 12 questions-anonymous survey has been carried out in 13 Italian Oncologic 
Institutions and supported by WALCE (Women Against Lung Cancer in Europe), with the 
aim to evaluate patients’ attitude toward the MT, the benefi t they expected and to provide 
data about physicians awareness about patients’ inclinations. The Distress Thermometer 
Questionnaire has also been employed to perform a bio-psycho-social-spiritual 
assessment of the evaluated patients. Patients’ evaluations have been performed at 
the beginning of chemotherapy (T0) and at the beginning of MT (T1), while physicians 
fi ll the survey only once during the study. Results: The survey has been prospectively 
(1st of December 2014-28th of February-2015) administered to 92 newly diagnosed 
advanced non-squamous NSCLC patients (58,7% male, median age 63,9 years), EGFR 
wilde-type, consecutively enrolled and suitable for fi rst-line platinum/pemetrexed-based 
chemotherapy, and to 37 referring physicians (equally distributed per gender, with 
median age 41 years). To date, after platinum-based induction chemotherapy (median 
number of cycles 3,3, equally distributed between cisplatin and carboplatin), 24 of 92 
patients enrolled (26,1%) have already started the pemetrexed MT. Main results are 
shown in Table 1. Most of the patients (73,9%) are in favor of MT. Until life expectation is 
over 3 months, data show agreement between patients’ and physicians’ perceptions of 
patients. When OS benefi t drops at 1 month the two perceptions split: a lower percentage 
of patients (44,5%) would perform MT. By contrast, even without OS benefi t, 71,3% of 
patients accept MT if it can increase symptom control.

Concord/NSW/Australia, 5Engeneic Ltd, Lane Cove/Australia, 6Engeneic Ltd, Lane Cove/ACT/
Australia, 7Asbestos Diseases Research Institute, Concord/NSW/Australia

Background: Recently we demonstrated that members of the miR-15/16 family of 
microRNAs are implicated as tumor suppressors in malignant pleural mesothelioma 
(MPM) (Reid et al, Ann Oncol, 2013). MesomiR 1 is a fi rst-in-man study testing 
TargomiRs (miR-15/16-derived mimics packaged in EDVTMnanocells [EDVs] targeted with 
EGFR antibodies) in MPM patients. Methods: In this phase I study (ClinicalTrials.gov: 
NCT02369198) a standard 3-6 patient dose escalation cohort design examining weekly/
twice weekly administration of TargomiRs is followed. Patients tolerating weekly/twice 
weekly TargomiR infusions well are allowed to continue experimental therapy for at least 
8 weeks. Fifty percent of the MTD previously established for EDVs was chosen as the fi rst 
dose level to be studied and corresponded to 5 billion EDVs containing 1.5 µg miR-15/16 
mimics. Based on prior experience with EDVs, patients who presented with elevated IL-6 
levels were given a dose adaptation period of two weeks before receiving phase I doses. 
Premedication consisted of dexamethasone, promethazine and paracetamol and patients 
were monitored for a minimum period of 3 hours after TargomiR infusion. Response 
assessment (CT, FDG-PET, pulmonary function) was scheduled for patients completing 
8 weeks of treatment. Quality-of-Life (QoL) questionnaires (EORTC) were requested on a 
weekly basis. Results: Ten MPM patients have enrolled to date. The majority of patients 
receiving 5 billion TargomiRs experienced a period of shivering/rigor 80-90 minutes after 
the start of the infusion, sometimes associated with burning/painful sensations in the 
area of disease. Overall TargomiR treatment was well tolerated and no patient failed 
to complete the fi rst (8 weeks) treatment period. Laboratory examination revealed a 
steep but transitory rise in infl ammatory cytokines, neutrophilia and lymphopenia shortly 
after TargomiR infusion, sometimes accompanied by mild elevation of liver enzymes. 
QoL assessment (9 patients) showed improving scores in 3 patients, stabilization in 4 
and slightly lower scores in 2 patients. Response assessment (modifi ed RECIST) in the 6 
patients completing 8 weeks of treatment to date: 1 PR (see Figure 1, reconfi rmed after 
12 and 16 weeks), 4 SD and 1 PD. Figure 1. FDG-PET scintigraphy before (left) and after 
(right) 8 weeks of TargomiR treatment (patient 5) 

Conclusion: Early MesomiR 1 data revealed that infusions with 5 billion 
TargomiRs were well tolerated. Transient infl ammatory (cytokine-mediated) 
reactions were noted shortly after TargomiR administration. One objective 
response was recorded while stable disease and stable QoL scores were noted 
in the majority of patients completing 8 weeks of experimental treatment. 
Keywords: malignant pleural mesothelioma, new drug development, phase I study, 
Targeted therapy
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ORAL27.01 Bridging the Quality Chasm in Lung Cancer Care: Stakeholder 
Perspectives on Multidisciplinary Care in a Community Hospital Setting
Satish Kedia1, Kenneth D. Ward1, Bianca Jackson1, Fedoria E. Rugless2, Nicholas 
Faris2, Kristi S. Roark2, Laura Mchugh2, Orion Osborne2, Michael Sheean2, 
Courtney Foust2, Raymond U. Osarogiagbon2 1School of Public Health, University of 
Memphis, Memphis/TN/United States of America, 2Thoracic Oncology Research Group, 
Multidisciplinary Thoracic Oncology Program, Baptist Cancer Center, Memphis/TN/United 
States of America

Background: The prevailing patient care model for lung cancer involves serial referrals 
among multiple clinical specialists. This practice may cause delays in diagnosis and 
treatment, patient/caregiver confusion and anxiety, poor communication among 
physicians, and diminished opportunities for patients to receive evidence-based care. 
The multidisciplinary care model may rectify these problems with the serial model, 
and thereby improve the quality and outcomes of care. However, the value of the 
multidisciplinary care model has not been objectively established. We collected the 
perspectives of key stakeholders on the 2 models of care. We sought to: examine 
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Background: In health care several indicators are developed for measuring the quality 
of care. Many of these indicators address the process and structure of health care, 
rather than the outcome of treatment and aspects which are valuable for patients. 
Porter (N Engl J Med 2010 363;26) described a method concentrating on achieving 
high value for patients by identifying and prioritizing outcome measurements. In 
the project “Care for Outcome” of Santeon (a cooperation of six leading, top clinical 
hospitals in the Netherlands) we identified outcome indicators in lung cancer which are 
relevant for the patient and focus on treatment outcome, like survival and quality of 
life. Methods: The project was performed in two large, non-university teaching hospitals 
in the Netherlands. Our objective was to develop outcome indicators which are relevant 
for both patients and physicians. We evaluated patients with all stages and types of lung 
cancer. Using a “Care delivery value chain” (CDVC) scheme as developed by Porter, we 
identified determinants which are important for patients. Quality of life was evaluated by 
Patient Reported Outcome Measures (PROMs) at different times. Around 80 outcome 
indicators were found by literature research. These were classified by using the Outcome 
Measure Hierarchy and prioritized based on: impact on patient, influence of CDVC and 
statistical power. A first selection of 25 outcome indicators were then evaluated by an 
International Academic Council on lung cancer, a Methodological Advisory Council and 
representatives of the government, health insurance companies and patient federations. 
A final set of six indicators was selected based on quality of definition and feasibility 
of collection. A set of appropriate patient initial conditions was identified to be used 
for casemix correction. Results: The indicators which were formed in the “Care for 
Outcome” project were divided in three categories. The first category was survival: 1 and 
2 year mortality after diagnosis, mortality 90 days after resection and 5-year survival 
using Kaplan-Meier curves and Cox-survival curves. The second category was recovery: 
the percentage of patients with positive resection margins and quality of life after 0, 3, 
6, 12 months were evaluated. The third category concerned complications and adverse 
events: the percentage of patients with rethoracotomy, complications after resection 
and toxicity after (chemo)radiation were retrospectively measured over the years 2008-
2011. Multivariate regression analysis showed that, in order of impact, tumor stage, 
performance status and age were the strongest predictors of outcome. Next to those, 
comorbidity (Charlson score) and pulmonary functioning (%FEV1 and %DLCO as a proxy 
of smoking history) were also relevant. Conclusion: In the “Care for Outcome” project 
we systematically developed a compact set of outcome indicators for patients with lung 
cancer focusing on the value of treatment for these patients. We started a retrospective 
data analysis, looking back four years, using these outcome indicators. These reports 
help us to better understand our quality of care and to improve our processes. In 
the near future these indicators will be collected prospectively and are feasible to 
be used to compare different treatment modalities and hospitals across the country.  
Keywords: lung cancer, treatment, outcome indicators
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ORAL27.06 Disparities in Lung Cancer Incidence and Management Care in 
France: A Nationwide Cohort Study (the TERRITOIRE Study)  
Christos Chouaid1, Didier Debieuvre2, Isabelle Durand-Zaleski3, Jérôme Fernandes4, 
Arnaud Scherpereel5, Virginie Westeel6, Cécile Blein7, Anne-Françoise Gaudin8, Nicolas 
Ozan8, Benoît Saitta7, Alexandre Vainchtock7, François-Emery Cotté8, Pierre Jean 
Souquet9 1Centre Hospitalier Intercommunal Créteil, Créteil/France, 2Emile Muller General 
Hospital, Mulhouse/France, 3URC Eco Île-De-France, Aphp Hôtel Dieu, Inserm U1123, Paris/
France, 4OC Santé Group, Montpellier/France, 5Calmette Hospital, Lille/France, 6Jean-Minjoz 
Hospital, Besançon/France, 7Heva, Lyon/France, 8Bristol-Myers Squibb, Rueil-Malmaison/
France, 9Hospices Civils de Lyon, Lyon/France

Background: Reducing health inequalities in oncology is a major public health 
priority in France, particularly in terms of social and geographic exclusion and equity 
of access to health care services. However, no specific registry currently exists for 
patients with lung cancer allowing description and comparison of local situations. Our 
aim was to use available National medico-administrative databases to constitute a 
nationwide population-based cohort study to analyze disparities among French areas 
(the TERRITOIRE study). Methods: We included all patients who had a first diagnosis of 
lung cancer between January 1rst and December 31th 2011 in the National hospitals 
databases (PMSI,Programme de Médicalisation des Systèmes d’Information ). Patients’ data 
were linked to create a retrospective cohort study with a two-year follow-up period. The 
22 administrative regions were considered in this analysis. In addition of demographic 
characteristics, metastatic status, comorbidities and treatment procedures, we 
assigned each patient to socioeconomic deprivation and urbanization scores based on 
their postcode of residence. Results: We identified 41,715 patients newly diagnosed 
for lung cancer. Mean age at diagnosis was 66.4(±11.9) years and most of patients 
were men (71.8%). Patients from socioeconomic deprived areas represented 27.5% of 
the whole lung cancer population, ranging from 9.6% to 55.2% according to the region. 
Incidences of lung cancer were 35.1 per 100,000 in women and 95.3 per 100,000 in 
men. Age-standardized incidences showed important disparities between French regions 
ranging from 27.5 to 55.0 and from 82.4 to 118.2 per 100,000 in women and men, 
respectively. Higher incidences were found in the northern and eastern regions for men 
and in the southern and eastern regions for women. Although patients living in rural areas 
were the larger group (34.5%), Age-standardized incidence significantly increased with 
urbanization: from 61.8 per 100.000 in rural areas to 73.9 per 100.000 in urban areas. A 
majority of patients was diagnosed at a metastatic stage (52.7%) and regional disparities 
were important ranging from 45.0% to 58.1%. This rate also appeared higher in patients 
diagnosed in public hospitals compared to private ones (56.1% vs 42.9%, p<0.0001) 
and in local hospitals compared to university ones (60.2% vs 49.6%, p<0.0001). 
Adjusted comparisons showed significantly higher incidences of stage IV patients at 
the time of diagnosis in five regions for men and two regions for women. A majority of 

Conclusion: Study is ongoing and data about T1 evaluations are still immature. 
Our preliminary data suggest the importance, when MT communication is done by 
the referral physician, to stress more symptoms control rather than survival rates.  
Keywords: maintenance therapy, advanced NSCLC, patients’ attitude, physicians’ perceptions
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ORAL27.03 Patient Advocates in the Lung Cancer Diagnostic Pathway: A 
Qualitative Study of Interviews with Lung Cancer Patients and Their Caregivers 
Sarah York1, Nicole M. Rankin1, Michelle Lai1, Phyllis Butow1, Deborah Mcgregor1, David 
Barnes2, Rob Zielinski3, Emily Stone4, Tim Shaw5 1Sydney Catalyst, The University of 
Sydney, Camperdown/NSW/Australia, 2Royal Prince Alfred Hospital, Camperdown/NSW/
Australia, 3Medical Oncology, Orange Health Services, Orange/NSW/Australia, 4St Vincent’S 
Hospital, Darlinghurst/NSW/Australia, 5Faculty of Health Sciences, The University of Sydney, 
Camperdown/NSW/Australia

Background: Despite lung cancer being the leading cause of cancer death in developed 
countries, there is surprisingly little qualitative research that documents lung cancer 
patients’ diagnostic pathway and beyond. Recent evidence from the UK highlighted that 
people diagnosed with the disease will have had three or more consultations with their 
family physician (general practitioner, GP) before referral to a lung cancer specialist. 
This study aimed to document the diagnostic pathway from the patient perspective 
through qualitative interviews and process mapping. The study is one component of a 
lung cancer implementation research program in the Australian setting. Methods: We 
developed a qualitative interview schedule to conduct with patients and their caregivers. 
We recruited participants via treating clinician (respiratory physician/pulmonologist 
or medical oncologist) by sending a personal invitation letter. All patients were at 
least six months post-diagnosis at the time of first invitation and we obtained human 
ethics committee approvals. Interviews were conducted by telephone or face-to-face, 
according to the participant’s preference. All interviews were recorded, transcribed and 
coded using a coding framework developed by four members of the investigator team 
(SY, NR, ML, PB). The transcripts were coded in NVIVO 10 software. We interpreted 
the transcripts with two specific purposes in mind: first, to draw detailed maps of their 
journey, documenting the key points about which participants spoke about. Secondly, 
we conducted a content analysis and developed qualitative themes to understand 
and interpret patient journeys. Results: Twenty lung cancer patients participated in 
the qualitative interviews. Interviews took about one hour to complete. The patient 
journey maps provided rich data to understand the complexity of pathways that patients 
experience in the lead up to their lung cancer diagnosis, their subsequent treatment 
through to survivorship or palliation phase. A number of patients recalled very precise 
information about their journey and had recorded diary entries of key dates or times 
in their diagnostic pathway. We examined all the maps to identify common elements 
in the pathways. We used the qualitative material to understand how patient care 
was coordinated across the journey and will report on specific themes. In particular, 
we will highlight the theme of advocacy. It was evident that hospital-based clinicians 
were frequently perceived as the coordinator of their patient’s care. We will discuss 
their role in advocating for urgent patient diagnostic investigations when these were 
necessary. These clinicians were frequently perceived by patients as their advocates 
beyond diagnosis, as were GPs where the patient had an established relationship with 
this physician. We will also address the themes of patient anxiety and self-advocacy, 
and provide specific examples of how patients self-managed their care. Conclusion: The 
patient journey through lung cancer diagnosis is complex and qualitative interviews 
provide a rich source of information to better understand how clinicians and family 
physicians advocate for patients, and how some patients self-advocate in their care. The 
resulting patient maps and qualitative material will inform lung cancer implementation 
research projects to address the diagnostic pathway and improving patient care.  
Keywords: diagnosis, advocacy, qualitative methods
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of TILs and PD1/TIM3 expression on the isolated TILs were assessed by flow cytometry 
at fresh harvest and post rest. The in vivo experiment was repeated comparing Ly95 T 
cells alone vs. Ly95 T cells plus either/both intraperitoneal (IP) anti-hPD1 or/and IP anti-
hTIM3 at 10mg/kg every 5 days. Results: Ly95 TCR T cells were able to kill AAE tumor 
cells and secrete high amounts of IFNg in an antigen-specific/dose dependent fashion 
after 18hr coculture. 107 IV Ly95 T cells were able to slow AAE flank tumor growth as 
compared to control tumors (498mm3 vs. 1009mm3, p<0.05.) Flow cytometric analysis 
of harvested/digested tumors revealed that 5.2% of the tumor digest was human TILs. 
Freshly isolated TILs were hypofunctional in their ability to kill tumor cells and release 
IFNg when compared to cryopreserved Ly95 T cells (p<0.05.) After overnight rest away 
from tumor, TILs improved in function. Further analysis revealed that Ly95 TILs had 
upregulated their expression of PD1 and TIM3 (increase from 5 to 40% in PD1 and from 
17 to 50% in TIM3.) Combining a single Ly95 T cell IV injection with multiple IP anti-hPD1 
and anti-hTIM3 injections resulted in 43% reduction in flank tumor size compared to Ly95 
T cell injection alone (189mm3 vs. 332mm3, p<0.05.) Conclusion: The PD1 and TIM3 
pathways are involved in tumor-induced hypofunction of TCR engineered TILs. Combining 
anti-hPD1 and anti-hTIM3 antibodies with TCR T cells, and likely CAR T cells, will likely 
enhance the efficacy of these approaches in lung cancer and other solid tumors.  
Keywords: T cell, Checkpoint blockade, PD1, Tim3
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Service, Department of Surgery, Memorial Sloan-Kettering Cancer Center, New York/NY/
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Center, New York/NY/United States of America

Background: Adoptive T-cell therapy using chimeric antigen receptors (CAR) is an 
emerging strategy by redirecting T-cell effector functions against a cancer cell-surface 
antigen. To target lung adenocarcinoma (ADC) by CAR T-cell therapy, our laboratory has 
identified mesothelin (MSLN), a cell-surface antigen based on our published observation 
that MSLN is expressed in 60% of primary and metastatic lung ADC and is associated 
with tumor aggressiveness. Unlike hematological malignancies where CAR T-cell 
therapy has been successful targeting CD19, a cell-surface antigen that is uniformly 
expressed on B cells, MSLN expression intensity and distribution among lung ADC 
tumors is heterogeneous. The efficacy of CAR T-cell therapy in a heterogeneous antigen 
microenvironment is unknown. We hypothesized that the MSLN-targeted CAR T cells will be 
effective against high-antigen expressing lung ADC cells and the presence of even a small 
proportion of high MSLN expressing cells can enhance CAR T-cell cytotoxicity against 
low-antigen expressing lung ADC cells. Methods: Human peripheral blood T cells were 
retrovirally transduced with a 2nd generation of CAR targeting MSLN and bearing CD28 
and CD3zeta activation domains. In vitro, we analyzed CAR T-cell cytotoxicity (51Cr release 
assay), effector cytokine secretion (Luminex assay), and proliferation (cell-counting 
assay) against lung ADC cell lines expressing variable levels of MSLN. In vivo, antitumor 
efficacy was evaluated by median survival and tumor bioluminescence (BLI) in mice 
bearing established homogeneous or heterogeneous lung ADC tumors. Results: In in 
vitro assays utilizing lung ADC cells with variable level of MSLN expression [low-antigen 
expression (EKVX or A549) or high-antigen expression (A549M and H1299M), control 
lung fibroblast (MRC5) or mesothelial cells (MET5A)], CAR T cells exhibit antigen-specific 
cytolytic activity, effector cytokine secretion and proliferation in proportion to the MSLN 
expression on cancer cells. In vivo, a single low dose of CAR T cells eradicates primary 
and metastatic established tumor expressing high-level of MSLN and prolongs tumor free 
survival (41 days vs not reached, p<0.0001). We next evaluated CAR T-cell efficacy in 
heterogeneous antigen microenvironment by mixing low and high antigen-expressing cells 
(A549 expressing firefly luciferase/A549M) and assessed the A549 tumor burden only by 
bioluminescence imaging. In the presence of A549M cells, CAR T cells are able to prolong 
progression-free survival of A549 tumor burden (22 days vs 0 days in absence of A549M 
cells). Further mechanistic studies demonstrated that CAR T cells lysed an additional 
5%-15% A549 or EKVX cells in the presence of H1299M or A549M cells (p<0.05) without 
off-target cytotoxicity. Antigen-activated CAR T cells were effective against low-antigen 
expressing lung ADC cells without the need for high-antigen expressing cells in the 
coculture. Conclusion: Our results provide scientific rationale to translate MSLN-targeted 
CAR T-cell therapy for the treatment of the primary and metastatic lung ADC. A phase 
I clinical trial (NCT02414269) that includes lung ADC patients is initiated at our center.  
Keywords: mesothelin, Immunotherapy, lung adenocarcinoma, CAR T cells
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Efficacy against PD-L1 Expressing Lung Adenocarcinoma and Mesothelioma 
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patients (N=23,842; 57.2%) died in the hospital during the 2-year follow-up, including 
15,642 patients (71.2%) having metastasis at the time diagnosis. Conclusion: We 
have demonstrated that a comprehensive population-based cohort using medico-
administrative data is a suitable approach to illustrate disparities in lung cancer incidence, 
management care and outcomes in France. Data from this study should help local clinical 
teams and health stakeholders to better understand inequality issues in their areas.  
Keywords: inequality, Incidence, diagnosis, cohort
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ORAL27.07 Impact of Regulatory Delays in Approving Oncology Drugs in a 
Developing Country: Mortality Associated with Lack of Access to Crizotinib in 
Brazil Pablo M. Barrios1, Marcio Debiasi2, Gilberto Lopes3, Carlos Barrios4 
1PUCRS School of Medicine, Porto Alegre/Brazil, 2Instituto Do Cancer, Porto Alegre/
Brazil, 3HCOR Cancer Center, São Paulo/Brazil, 4Medicine, Pucrs School of Medicine, Porto 
Alegre/Brazil

Background: Strict legislation and regulatory standards for the approval of drugs 
represent a safety guarantee for the population of any country. However, inappropriate 
delays in the process of evaluation of new medications have potentially serious 
consequences that can be measured. The objective of this analysis is to estimate the 
impact of the delay in the registration of medicines by the Brazilian regulatory agency, 
ANVISA, on the life span and life with symptoms related to the disease of patients who 
might potentially benefit from treatment. We use the example of crizotinib (Xalcori® 
Pfizer, NY, USA), which had its registration refused by the agency in 2014. Methods: We 
arbitrarily selected the 3-year period from August 2011 (FDA approval) to June 2014 
(refusal by ANVISA) for this analysis. The number and prevalence of NSCLC cases 
eligible for treatment were estimated according to data from the Brazilian National 
Cancer Institue (INCA). The percentage of patients with ALK-positive tumors was inferred 
from the literature. We assumed that every ALK-positive NSCLC patient in Brazil would 
have access to the drug regardless if seeking treatment through the private or public 
health systems. The benefits from treatment with crizotinib were considered according 
to the published literature available at the time of regulatory assessment. Results: We 
estimated 24.460 new cases of NSCLC/year in Brazil (INCA), 70,6% (17.269) of which are 
diagnosed as advanced disease. Approximately 4,3% (743) would qualify as ALK positive. 
In a phase III crossover trial, crizotinib treatment ensued an improved PFS (3.0 vs. 7.7 
mo; HR 0.49, p<0.001) and a significant extension in the median time to deterioration 
of symptoms (1.4 vs. 5.6 mo; p<0.001) when compared to standard second line 
chemotherapy. Survival estimates were obtained from a retrospective analysis (Shaw et 
al. Lancet 2011) as follows: chemotherapy 6.0 vs. crizotinib 20.3 months. We estimated 
707 prevalent cases of ALK+ NSCLC in Brazil at the start of our analysis and 62 new 
cases per month during the 3-year analysis period were projected. Applying the premises 
above we calculated 1.367 years of life lost, and 772 additional patients who would 
remain alive after the selected period between August 2011 and July 2014. Furthermore, 
a total of 846 years of life free of symptoms’ deterioration are lost with the associated 
human suffering during the same period of time. Conclusion: The delay in the analysis, 
approval and registration process of new medications in Brazil and other developing 
or developed countries has an important impact in terms of human lives that can be 
potentially measured or estimated. While this kind of scrutiny has clear methodological 
limitations to consider, our main objective in this analysis is to raise the issue of the urgent 
need for a detailed and transparent evaluation of all the steps involved in the evaluation 
and registration process to stall this unnecessary suffering and loss of human life.  
Keywords: crizotinib, ALK positive NSCLC, Drug Access, health disparities
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ORAL28.01 Checkpoint Blockade Augments TCR Engineered Adoptive T Cell 
Therapy for Lung Cancer Edmund K. Moon1, Raghuveer Ranganathan1, Xiaojun 
Liu2, Albert Lo3, Soyeon Kim1, Yangbing Zhao2, Steven Albelda1 1Medicine, University of 
Pennsylvania, Philadelphia/PA/United States of America, 2Pathology & Laboratory Medicine, 
University of Pennsylvania, Philadelphia/PA/United States of America, 3Animal Biology, 
University of Pennsylvania, Philadelphia/PA/United States of America

Background: Adoptive T-cell immunotherapy (ACT) has shown great promise in 
melanoma and hematologic malignancies; however one major limitation of engineered T 
cells targeting solid tumors is likely to be tumor microenvironment-induced hypofunction 
of the T cells. To study and limit this problem, we have developed a model in which human 
T cells engineered to target the antigen NYESO1 using a high-affinity engineered TCR 
(Ly95) are injected into mice bearing human A549 lung cancer cells. Using this model 
we demonstrate upregulation of PD1 and TIM3 on Ly95 TILs. We were able to augment 
T cell anti-tumor activity by combining Ly95 T cell therapy with anti-hPD1 and anti-hTIM3 
antibodies. Methods: In vitro: Human T cells activated by anti-CD3/CD28 Dynabeads 
and transduced with lentivirus had 50% expression of Ly95 TCR as measured by flow 
cytometry. They were cocultured with marked tumor cells to measure IFNg release and 
antigen-specific killing. In vivo: Immunodeficient mice with 200mm3 flank A549-A2-ESO 
(AAE) tumors received 107 T cells via tail vein. Three weeks later, tumors were harvested/
digested, and human TILs were isolated/assesssed for tumor killing/IFNg secretion. 
This was repeated after the TILs were rested for 24hrs at 370C/5%CO2. The number 
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Conclusion: Our data provides the rationale to use localized RT as a preconditioning 
regimen prior to CAR T-cell administration in a clinical trial for thoracic malignancies. 
Furthermore, our mechanistic observation of RT-induced, chemokine-mediated, enhanced 
T-cell infi ltration may also assist the traffi cking of endogenous anti-tumor T cells,
thereby shifting the balance towards a cohesive anti-tumor immune microenvironment.
Keywords: radiation, CAR T cells, Immunotherapy
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ORAL28.04 Tumor-Targeted Radiation Therapy Helps Overcome the Solid 
Tumor T-Cell Infi ltration Barrier and Promotes Mesothelin CAR T-Cell Therapy 
Marissa Mayor1, Jonathan Villena-Vargas1, Andreas De Biasi2, Aurore Morello1, DavidR. 
Jones2, Michel Sadelain3, PrasadS. Adusumilli1 1Thoracic Service and Center for Cell 
Engineering, Memorial Sloan Kettering Cancer Center, New York/NY/United States of 
America, 2Thoracic Service, Department of Surgery, Memorial Sloan Kettering Cancer 
Center, New York/NY/United States of America, 3Center for Cell Engineering, Memorial Sloan 
Kettering Cancer Center, New York/NY/United States of America

Background: Translating recent chimeric antigen receptor (CAR) T-cell therapy successes 
in hematologic malignancies to solid cancers requires overcoming barriers unique to 
solid tumors such as inadequate tumor infi ltration, proliferation, and persistence. Our 
laboratory has published the rationale to target mesothelin (MSLN), a cell-surface antigen 
expressed in the majority of thoracic malignancies. We hypothesized that the immune 
modulating effects of low-dose radiation therapy (RT) would enhance the infi ltration and 
proliferation of mesothelin-targeted CAR T-cell therapy for thoracic cancers, thereby 
achieving long-term tumor eradication. Methods: Using human T cells retrovirally 
transduced to express mesothelin-targeted CARs, we evaluated T-cell cytotoxicity by 
chromium release assay, proliferation by cell count assay, cytokine-release by multiplex 
ELISA, phenotype by fl ow cytometry, and chemokine receptor profi les by PCR against 
MSLN-expressing mesothelioma and lung cancer cell lines with and without localized 
RT. In clinically relevant mouse models (NOD/SCID gamma mice) with established 
MSLN-expressing tumors, we monitored therapy response, T-cell kinetics and anti-
tumor effi cacy by utilizing bioluminescent imaging (BLI), and conducted fl ow cytometric 
analysis of splenic/peripheral blood T cells for characterization of CAR T-cell effector 
phenotype.Results: RT did not enhance CAR T-cell cytotoxicity. In vitro, RT enhanced 
CAR T-cell migration in chemotactic assays, and correlatively induced the secretion of 
chemokines by tumor cells (Fig.1A). In vivo, RT resulted in dose dependent chemokine 
secretion with robust early intratumoral CAR T-cell accumulation (p<0.05, Fig.1B) as 
demonstrated by T-cell BLI. Ex vivo tumor analysis by fl ow cytometry on day 7 post T-cell 
administration confi rmed that RT increased early infi ltration and proliferation (p<0.05). 
Also, single low-dose RT potentiated the effi cacy of systemically administered CAR T 
cells (median survival 30d vs. 79d, p= 0.02) with at least 50% tumor eradication up 
to 100 days even with a 30-fold decreased dose (Fig.1C&D). Furthermore, in mice with 
tumor eradication, harvested spleen T-cell analysis at day 56 demonstrated a greater 
number of persisting CAR T cells in mice treated with RT (p=0.02, Fig.1E).
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ONO-7643/anamorelin (ANAM) is a novel selective ghrelin receptor agonist with 
appetite-enhancing and anabolic activity. Methods: ONO-7643-03 was a double-blind, 
exploratory Phase 2 trial assessing ANAM effi cacy and safety in Japanese non-small cell 
lung cancer (NSCLC) patients with unresectable stage III/IV NSCLC, ECOG performance 
status (ECOG PS) 1-2 and cachexia (main criteria: ≥ 5% weight loss within prior 6 
months). Patients were randomized to ANAM at 100 or 50 mg, or placebo, given daily 
orally for 12 weeks. Co-primary endpoints were change from baseline over 12 weeks in 
LBM (measured by DXA) and handgrip strength (HGS). Secondary endpoints included 
change in BW, ECOG PS, Karnofsky performance scale (KPS) and QOL assessment 
(QOL-ACD). Results: Demographics were balanced (N=180); median age=66 yr, male 
(68.9%), ECOG PS=1 (77.5%) and stage IV (76.1%). Treatment effects: the change in 
LBM over 12 weeks was 0.55 kg in the placebo arm and 1.15 kg in the ANAM 100 mg 
arm, and the change in LBM at both Weeks 8 and 12 showed signifi cant differences 
between ANAM 100 mg and placebo (p<0.05). However, the change in HGS was 
similar between arms at both time points. The change in BW to Weeks 12 was -0.93 
kg in the placebo arm vs +0.54 kg in the 50 mg arm and +1.77 kg in the 100 mg 
arm, and was signifi cantly different between the 100 or 50 mg arms and the placebo 
arm at all time points (p<0.05). The cumulative rate of deterioration of ECOG PS was 
lowest in the 100 mg arm, and ANAM 100mg signifi cantly improved KPS and QOL-ACD 
compared to placebo at Weeks 4 and 12 (p<0.05). Regarding safety, ANAM treatment 
for 12 weeks was well tolerated. While median survival time (MST) was not signifi cantly 
different between active treatment arms and placebo, MST of patients with BW loss was 
signifi cantly shorter than those without (215 vs 327 days; p=0.0055). Conclusion: This 
phase 2 study demonstrated that ANAM has promising potential in improving 
body composition, performance status and QOL in patients with cancer cachexia. 
Keywords: Cancer Cachexia, Anamorelin, QOL, Phase 2
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ORAL29.03 Effi cacy of the Antiemetic Combination Agent, NEPA, in Patients 
with Lung Cancer Receiving Platinum Chemotherapy Paul J. Hesketh1, Marco 
Palmas2, Elio M. Carreras3 1Lahey Health Cancer Institute, Lahey Hospital & Medical 
Center, Burlington/MA/United States of America, 2Corporate Clinical Development, Helsinn 
Healthcare, Lugano/Switzerland, 3Biostatistics & Data Management, Helsinn Healthcare, 
Lugano/Switzerland

Background: Lung cancer is the most common cancer worldwide with fi rst-line 
chemotherapy treatments consisting predominantly of emetogenic platinum agents. 
Chemotherapy-induced nausea and vomiting (CINV) can be prevented in most patients 
with appropriate combination antiemetic regimens. The antiemetic standard-of-care for 
patients receiving cisplatin consists of a combination of a NK1 receptor antagonist 
(NK1RA), a 5-HT3 RA, and dexamethasone (DEX). Adherence to antiemetic guidelines is 
unacceptably low with patients frequently not receiving recommended antiemetic 
combinations. NEPA has been developed as the fi rst oral antiemetic combination; it 
delivers guideline-consistent prophylaxis with its combination of a highly selective NK1 RA 
(netupitant [NETU] 300 mg) and the pharmacologically/clinically distinct 5-HT3 RA, 
palonosetron (PALO 0.50 mg). NEPA has demonstrated superior prevention of CINV 
compared with oral PALO. The intent of this retrospective analysis was to evaluate the 
effi cacy of NEPA in a subset of lung cancer patients from two of the pivotal 
trials. Methods: Patients in two randomized, double-blind trials received a single dose of 
NEPA on Day 1 prior to cisplatin- or carboplatin-based chemotherapy. Three dose groups 
(NETU 100/200/300 mg + PALO 0.50 mg) showing similar effi cacy were pooled in Study 
1, while all patients in Study 2 received NETU 300mg/PALO 0.50 mg. All patients also 
received oral DEX on Day 1 (carboplatin) or Days 1-4 (cisplatin). Study 1 was single cycle, 
while Study 2 included evaluation over multiple chemotherapy cycles. The focus of this 
analysis was on the effi cacy of NEPA only, as a PALO comparator group was included in 
only one of these studies. Endpoints were complete response (CR: no emesis, no rescue) 
and no signifi cant nausea (max <25 mm on 100 mm visual analog scale) during the acute 
(0-24h), delayed (25-120h), and overall (0-120h) phases. Results: 231 patients (78% 
males, 22% females) with lung cancer received NEPA; 152 patients received cisplatin and 
79 received carboplatin as initial chemotherapy. CR rates in Cycle 1 exceeded 90% in 
Study 1 and 80% in Study 2 (Table). As expected, overall nausea rates were somewhat 
lower than CR rates (87% Study 1, 80% Study 2). Overall CR rates were maintained over 
subsequent cycles in Study 2 (87%, 95% and 94% in Cycles 2-4, respectively).

Conclusion: As a combination antiemetic agent targeting two critical pathways associated 
with emesis, NEPA offers a convenient and highly effective option for prevention of 
CINV in lung cancer patients receiving platinum-based emetogenic chemotherapy. 
Keywords: NEPA, netupitant, chemotherapy-induced nausea and vomiting, antiemetic
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ORAL28.05 Mesothelin and MUC16 (CA125) Are Antigen-Targets for CAR T-Cell 
Therapy in Primary and Metastatic Lung Adenocarcinoma Takashi Eguchi1, 
Hideki Ujiie1, Aurore Morello2, Kyuichi Kadota3, DanielH. Buitrago1, Kaitlin Woo4, David 
R. Jones1, William D. Travis5, Michel Sadelain6, Prasad S. Adusumilli2 1Thoracic Service, 
Department of Surgery, Memorial Sloan Kettering Cancer, New York/NY/United States 
of America, 2Thoracic Service and Center for Cell Engineering, Memorial Sloan Kettering 
Cancer, New York/NY/United States of America, 3Department of Diagnostic Pathology,
Kagawa University, Kagawa/Japan, 4Department of Epidemiology & Biostatistics, Memorial
Sloan Kettering Cancer, New York/NY/United States of America, 5Department of Pathology, 
Memorial Sloan Kettering Cancer, New York/NY/United States of America, 6Center for Cell 
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Background: Chimeric antigen receptor (CAR) T-cell therapy has shown durable 
remissions in hematological malignancies targeting cancer-antigen CD19. Ideal cancer-
antigen targets for CAR T-cell therapy are antigens overexpressed on cancer cell-surface 
with limited expression in normal tissues, associated with tumor aggressiveness and 
expressed in a large cohort of patients. In our search for such candidate antigens in 
lung adenocarcinoma (ADC), we investigated the overexpression of Mesothelin (MSLN), 
MUC16 (CA125), and the combination of MSLN-MUC16 as the interaction of both antigens 
has been shown to play a role in tumor metastasis. Methods: In patients with stage I lung 
ADC (n = 912, 1995 - 2009), a tissue microarray consisting of 4 cores from each tumor 
and normal lung tissue was used to examine the antigen-expression characteristics, and 
their association with cumulative incidence of recurrence (CIR). Autologous metastatic 
tumor tissue was available from 36 patients. Differences in CIR between groups were 
tested using the Gray method (for univariate nonparametric analyses) and Fine and Gray 
model (for multivariate analyses). Results: MSLN and MUC16 were not expressed in 
normal lung tissue. In primary and metastatic lung ADC tumors, MSLN was expressed 
in 69% and 64%, MUC16 was expressed in 46% and 69%, both antigens were present 
in 50% and 33%, and either antigen were present in 33% and 49% respectively. On 
univariate analysis, patients with high MSLN expression had high risk of recurrence than 
low expression [5-year CIR, High: 25.1% vs Low: 17.6%, P = 0.017]. Patients with high 
MUC16 expression had high risk of recurrence than low expression [5-year CIR, High: 
24.2% vs Low: 14.0%, P < 0.001]. Patients with high MUC16 and high MSLN had higher 
risk of recurrence than low expression [5-year CIR, High risk (High MUC16 and High MSLN): 
27.6%, Intermediate risk (High MUC16 and Low MSLN): 24.2%, Low risk (Low MUC16): 
13.6%, P < 0.001]. On multivariate analysis, increased MUC16-MSLN expression was 
associated with recurrence [Hazard ratio, 2.57 95% Confi dence interval 1.41 – 4.68 P = 
0.002], even after adjustment for currently known markers of lung ADC aggressiveness 
(gender, surgical procedure, stage, architectural grade and lymphatic invasion). High 
expression of MUC16 in the primary tumor was associated with high expression at 
recurrence sites. Conclusion: MSLN, MUC16 or a combination of expression of both 
antigens in patients with primary lung ADC is associated with increased risk of recurrence, 
a retained overexpression at metastatic sites in advanced lung ADC indicating that 
MUC16-MSLN expression is a marker of tumor aggressiveness. Expression in the 
majority of lung ADC patients imparting aggressiveness with no expression in normal 
lung provides the rationale to target MSLN and MUC16 for lung ADC CAR T-cell therapy. 
Keywords: MUC16, mesothelin, Immunotherapy
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ORAL29.02 ONO-7643/Anamorelin for the Treatment of Cancer Cachexia in 
Advanced NSCLC Patients: Results From the Phase 2 Study in Japan
Nobuyuki Katakami1, Takuma Yokoyama2, Shinji Atagi3, Kouzou Yoshimori4, Hiroshi 
Kagamu5, Yuichiro Takeda6, Keiichirou Takase7, Hiroshi Saito8, Kenji Eguchi9 1Division of 
Integrated Oncology, Institute of Biomedical Research and Innovation, Kobe/Japan, 2Kyorin 
University Hospital, Mitakashi/Japan, 3Kinki-Chuo Chest Medical Center, Osaka,/
Japan, 4Fukujuji Hospital, Tokyo/Japan, 5Niigata University, Niigata/Japan, 6National Center 
for Global Health and Medicine, Tokyo/Japan, 7Fukui Prefectural Rehabilitation Center 
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Background: Cancer cachexia is characterized by decreased body weight (BW), mainly 
lean body mass (LBM) and negatively impacts quality of life (QOL) and prognosis. 
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Conclusion: SM and LBM changes throughout treatment with EGFR TKIs should be 
evaluated. Nutritional interventions should be focused on the maintenance of SM and 
LBM. Further clinical trials should focus on interventions improving these body 
composition variables since they are associated with better OS and PFS in patients with 
NSCLC treated with afatinib. Keywords: Prognosis, NSCLC, skeletal muscle, Lean body 
mass
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ORAL29.07 Low Prognostic Nutritional Index Correlates with Worse Survival in 
Patients with Advanced NSCLC following EGFR-TKIs Jin Sheng, Li Zhang, Yunpeng 
Yang Medical Oncology, Sun Yat-Sen University Cancer Center, Guangzhou/China

Background: The systemic immunonutritional status has been postulated as related to 
the long-term prognosis in various cancer types. However, no studies have assessed the 
prognostic role of prognostic nutritional index (PNI) on the survival of patients with advanced 
non-small cell lung cancer (NSCLC) harboring epidermal growth factor receptor (EGFR) -
activating mutations and receiving tyrosine kinase inhibitors (TKIs). Methods: Advanced 
NSCLC patients with sensitive EGFR mutations (19 deletion or L858R in exon 21) were 
retrospectively screened. The PNI was calculated as 10 x serum albumin value (g/dl) + 
0.005 x peripheral lymphocyte count (per mm3). Univariate and multivariate analysis 
were performed to assess the prognostic value of relevant parameters. Results: 144 
cases were included for analysis after eligibility review. The optimal cut-off value of PNI 
for OS stratification was determined as 48.78 according to a R software-engineered, 
web-based system. Low PNI was significantly associated with elevated CRP level 
(p<0.0001) and non-response to TKIs (p=0.002). High PNI (high vs low, 35.10 vs 25.67 
months; HR, 0.44; 95 % CI, 0.25–0.77; p = 0.004) correlated to superior OS. Survival 
analysis identified PNI as an independent prognostic factor(p=0.012). Subgroup analysis 
revealed that PNI was generally a significant prognostic factor in different clinical 
situations. Conclusion: Low PNI correlates with worse survival in patients with advanced 
NSCLC harboring EGFR sensitive mutations and treated with EGFR-TKIs. The assessment 
of PNI could assist the identification of patients following EGFR-TKIs treatment with 
poor prognosis and has implications for the routine monitoring and treatment.  
Keywords: Prognostic nutritional index, Epidermal growth factor receptor, Tyrosine 
kinase inhibitors., non-small cell lung cancer
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Yanikkaya Demirel2, Fatma T. Akdeniz2, Özgür Albayrak3, Gokhan Terzioglu4, Cemal 
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Background: Despite several improvements in surgical techniques and postoperative 
management, tissue healing and infection related complications comprise substantial 
amount of morbidity associated with major lung resections. Perioperative use of 
immunomodulating diets in order to decrease the risk of acquired infections and wound 
complications remains controversial. This study aims to investigate the impact of 
perioperative immunonutrition over a standard regimen in decreasing tissue healing and 
infection related morbidity and if any, its relation to immune cell function in patients 
undergoing major lung resection for NSCLC. Methods: Seventy-eight patients undergoing 
a major lung resection for NSCLC were randomized into two groups to receive either 
study formula enriched with L-arginine, nucleotides and α-3 polyunsaturated long-chain 
fatty acids (Group S; n=39) or isocaloric and isonitrogenous standard formula (Group C; 
n=39) starting at least 4 days prior to scheduled operation and discontinued on the 8th 
postoperative days at the earliest. At least half of the required daily calorie intake of each 
patient was supplied with their assigned nutrition formula. Primary outcome of the study 
was incidence of tissue healing and infection related morbidity, including prolonged air 
leak, bronchopleural fistula, wound infection, empyema, pneumonia and sepsis leading 
to prolonged hospital stay and/or both ICU and hospital readmissions. Leukocyte (WBC) 
and Lymphocyte counts, CRP, and ratio of CD4/CD8 were also obtained as secondary 
outcomes at 4 different time points (t1=Randomization; t2= 1st postoperative day; 
t3= Prior to discharge or 7th postoperative day; t4= 1st outpatient visit following 
discharge). Results: Demographic and preoperative clinical characteristics were 
comparable between the groups. All patients achieved targeted nutritional support 
during the study period. Incidence of tissue healing and infection related morbidity 
was significantly higher in Group C than in Group S [20 (51%) vs. 9 (23%); p=0.02)]. 
Cumulative rate of both ICU and hospital readmissions were also higher in Group C than 
in Group S [12 (31%) vs. 4 (10%), respectively; p=0.049], although this difference was 
not reflected to the median length of hospital stay [5 (4-7) vs. 5.5 (4-9) days, respectively; 
p=0.12]. Compared to randomization, WBC was significantly higher in Group C than in 
Group S throughout the postoperative period (8.0x103 vs. 8.1x103, 14.0x103 vs. 12.1x103, 
12.2x103 vs. 10.4x103 and 11.8x103 vs. 9.8x103 for t1, t2, t3 and t4, respectively; p=0.01). 
Lymphocyte counts as percentages of total WBC declined considerably during the 
postoperative period in both groups; however this drop was significantly more evident in 
Group C than in Group S (22.7% vs. 23.5%, 10.2% vs. 16.7%, 14.8% vs. 18.9% and 16.8% 
vs. 18.7% for t1, t2, t3 and t4, respectively; p=0.01). Confirming the favorable effect 
on immunity, CD4/CD8 ratio was significantly higher in Group S during postoperative 
period, reaching its maximum value at t3 (1.6 vs. 1.5, 1.8 vs. 1.3, 2.2 vs. 1.5 and 2.0 
vs. 1.4 for t1, t2, t3 and t4, respectively; p=0.02). Conclusion: This study suggests 
that supplementary immunonutrition enriched with L-arginine, nucleotides and α-3 
polyunsaturated long-chain fatty acids may help reducing the incidence of tissue healing 
and infection related complications in patients undergoing lung resection for NSCLC.  
Keywords: morbidity, lung resection, NSCLC, Immunonutrition
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ORAL29.06 Skeletal Muscle and Lean Body Mass Loss Are Associated with 
Poorer Prognosis in Patients with NSCLC Treated with Afatinib 
Martha De La Torre-Vallejo1, Jenny Turcott2, Julissa Luvián2, Oscar Arrieta Rodriguez2 
1Thoracic Oncology Clinic, Instituto Nacional de Cancerología, Mexico City/Mexico, 2Thoracic 
Oncology Unit, Instituto Nacional de Cancerología, Mexico City/Mexico

Background: Irreversible tyrosine kinase inhibitors of the epidermal growth factor 
receptor (EGFR) such as afatinib have shown clinical benefits and prolonged survival in 
patients with NSCLC. Weight loss and sarcopenia are common in NSCLC patients and 
have been recognized as important prognostic factors of toxicity and survival. The aim 
of this study was to assess the impact of muscle and Methods: Patients diagnosed with 
NSCLC, who progressed to prior chemotherapy, received 40 mg of afatinib. Skeletal 
muscle (SM) was quantified by computed tomography scan analysis using pre-established 
Hounsfield (HU) unit threshold and lean body mass (LBM) was calculated with the following 
formula: LBM (kg)=(0.30 × (skeletal muscle area at L3 using CT (cm2))+6.06). These 
variables were estimated at baseline (T0) and after four months of treatment with afatinib 
(T1). Results: Eighty-four patients were assessed at baseline. 70.2% were female, mean 
age was 59.3±1.6 years, 94% had adenocarcinoma, 53.6% received afatinib as 2nd line 
of treatment, and 91.7% had a good performance status (ECOG 0-1). Patients included 
were both EGFR+ (23.8%) and EGFR- (76%). Body composition evaluation was obtained 
at T0 and T1 in 46 patients, median differences (∆) between T0 and T1 for SM, LBM and 
weight were -1.4(-56.8, +27.9 cm2), -0.42(-17,-8 kg) and -0.1(-12,+6), respectively, and 
were not statistically significant. Median OS and PFS were 23.8(17.9-29.7) months and 
8.9(5.5-12.4) months, respectively (including EGFR+ and EGFR-). Weight loss was not 
statistically associated with poorer OS or PFS. However, SM and LBM loss greater that 
the median had a negative impact on PFS and OS. (Figure1). 
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fi rst primary cancer. Charlson comorbidity index (CCI) was assigned to each patient 
based on the linked Medicare data. Kaplan-Meier estimates were plotted. Log-Rank test 
was used to compare survival estimates. Data on age, sex, CCI, stage, and type of 
therapy received were included in univariate and multivariate Cox proportional hazard 
analyses. Results: Between 2007 and 2011, we identifi ed 3905 patients for analysis. 
The population was Caucasian in 95% and African American in 4.6%. 54.4% were male. 
There were 2336 patients (59.8%) between ages 66 and 75. 770 patients (19.7%) did not 
receive any surgery, radiation, chemotherapy or any combination of these modalities. 
The proportion of untreated patient per stage was 9.45% for Stage I, 4.35% for Stage II, 
20.76% for Stage III and 26.7% for Stage IV. The median overall survival was 41 months for 
stage I, 22 months for stage II, 10.5 months for stage III and 4.1 months for stage IV (Log-
rank test, P < 0.001) In the survival analysis, treatment for NSCLC resulted in signifi cantly 
better survival (LR, P < 0.05), for patients that have no comorbidity burden (CCI score 
of 0), for those who have a low burden of comorbidities (CCI score of 1-2) as well as for 
those patients that had a signifi cant comorbidity burden (CCI score of 3 or more). The 
better survival of patients with high burden of comorbidities who received treatment for 
their disease was consistently observed on Stage I (HR 0.31, 95% CI 0.20-0.48); Stage III 
(HR 0.27, 95% CI 0.18-0.40) and Stage IV (HR 0.46, 95% CI 0.34-0.62). The multivariate 
analysis confi rms the established factors that negatively impact survival (older age, 
being male, higher stage, higher grade, and no treatment). Conclusion: Undertreatment 
of lung cancer has many causes, but misconceptions about patients being eligible for 
treatment play a signifi cant role. The presented SEER-Medicare data demonstrates 
a signifi cant survival benefi t from NSCLC therapy even in those patients with a high 
burden of comorbidities. The data supports the consideration for therapy even 
when the comorbidity burden is perceived as high. Further studies are needed to 
determine the effect of optimal comorbidities management on lung cancer outcomes. 
Keywords: survival, Non-treatment, Comorbidities, lung cancer
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ORAL30.03 Access to Cancer Directed Therapies and Cancer Specialists 
in Patients with Metastatic Lung Cancer Apar K. Ganti1, Fred R. Hirsch2, 
Murry Wynes3, Arliene Ravelo4, SureshS. Ramalingam5, Raluca Ionescu-Ittu6, Irina 
Pivneva6, Peggy Lin7, Hossein Borghaei8 1Veteran’S Affairs Nebraska-Western Iowa 
Health Care System, University of Nebraska Medical Center, Omaha/NE/United States of 
America, 2Division of Medical Oncology, University of Colorado Anschutz Medical Campus, 
Aurora/CO/United States of America, 3IASLC, Aurora/CO/United States of America, 4Health 
Economics & Outcomes Research, Us Medical Affairs, Genentech, Inc., South San Francisco/
CA/United States of America, 5Medical Oncology, Emory University Winship Cancer Institute, 
Atlanta/United States of America, 6Analysis Group, Inc., Montreal/QC/Canada, 7Analysis 
Group, Inc., Boston/United States of America, 8Medical Oncology, Fox Chase Cancer Center, 
Philadelphia/PA/United States of America

Background: Access to cancer specialists and directed therapies is critical in the 
management of patients with metastatic lung cancer (mLC). This study aims to assess 
treatment patterns overall and stratifi ed based on whether patients were seen or not by 
a cancer specialist in patients with de novo mLC. Methods: Adult patients diagnosed with 
de novo mLC between January 1, 2008 and March 31, 2014 were selected from a US 
commercial health claims database. All patients were followed for a minimum 3 months 
after the index date, defi ned as their fi rst biopsy date. Patients who saw an oncologist/
hematologist from 6 weeks before index date until the end of follow-up (end of data 
availability or health plan eligibility) were included in the cohort of patients who saw a 
cancer specialist. The remaining patients were included in the cohort of patients who did 
not see a cancer specialist. In both cohorts, the use of systemic antineoplastic therapy 
(Table 1) and radiation therapy was assessed following the index date. Results: The 
study sample consisted of 25,191 mLC patients, followed for a median of 9 months. 
Median age was 63 years (interquartile range: 57-73). 28.4% of the patients did not see 
a cancer specialist. Overall, 89.9% of the mLC patients received a cancer directed 
therapy during the follow-up (Table 1). The proportion of patients who received a cancer 
directed therapy during the follow-up was larger among patients seen by a cancer 
specialist (91.2% vs. 86.7%, p < .0001) (Table 1). Among patients who did not see a 
cancer specialist, 86.7% received antineoplastic therapy and/or radiotherapy during the 
follow-up, 2.6% were untreated and admitted to hospice, and 10.6% were untreated and 
were not admitted to hospice. The majority of patients who were not seen by a cancer 
specialist and received treatment were seen prior to the initiation of therapy by 
pulmonologists, internists, family physicians, and/or radiologists.

Conclusion: Approximately one in ten patients with de novo mLC did not receive 
any cancer directed therapy and a little more than one in four patients were not seen 
directly by a cancer specialist. Among patients not seen by a cancer specialist many 
received some form of cancer directed therapy. However, the access to cancer 

of America, 8Baptist Memorial Health Care Corporation, Jonesboro/AR/United States of 
America

Background: Surgical resection is the most important curative modality for NSCLC. 
However, gaps in the quality of surgery adversely affect patients’ survival. In the Mid-
South region, at the center of the US lung cancer mortality belt, we began a project in 
2009 to improve the quality of surgery and pathology examination across all hospitals. 
We report the evolution of surgical quality in this region from 2004-2013. Methods: The 
MS-QSR database includes patient-level details from all NSCLC resections in 11 
institutions in 5 Dartmouth Hospital Referral Regions in Eastern Arkansas, North 
Mississippi, and Western Tennessee. Data span the care delivery process from initial 
radiographic detection, through diagnostic and staging tests, to surgical treatment 
and post-operative outcomes. We performed trend analysis and comparisons among 
institutions. Results: There were 2,410 curative-intent NSCLC resections. Patient 
demographics, rates of non-invasive staging tests and pre-operative adjuvant therapy did 
not change. 92% of patients had a pre-operative CT, 80% had a PET-CT scan. The use of 
invasive staging tests (endobronchial ultrasound, mediastinoscopy, etc.) increased from 
11.3% in 2009 to 22.3% in 2013 (p<0.001). The pneumonectomy rate decreased from 
12% in 2004 to 6.2% in 2013 (p=0.05). The margin positivity rate remained stable at 
5.8%. Stage distributions remained unchanged, with 63% stage I, 18% stage II, and 19% 
stage III or above. The total number of lymph nodes retrieved during resection remained 
unchanged until 2010 (median 4-5 from 2004 to 2010), after which, it increased 
signifi cantly (median 7 in 2011, 9.5 in 2012, and 10 in 2013) (p<0.001) (fi gure 1). The 
mediastinal lymph node (MLN) examination rate increased from 53% in 2004 to 82% in 
2013 (p<0.001). However, the rate of non-examination of lymph nodes (pNX) remained 
stable at 10%. Although the proportion of patients with N1 disease remained stable 
(17.6%), the proportion with N2 disease increased during a pilot testing phase with a MLN 
specimen collection kit implementation (10.8% in 2010 and 2011, and 7-8% in all other 
years). Finally, the re-hospitalization rate was 13.3%; the 60-day mortality rate was 6.4%.

Conclusion: In this population-based cohort, pre-operative and intraoperative 
nodal staging practice improved signifi cantly. However, other quality measures 
(margin positivity and pNX rates) need further improvement. This early 
analysis suggests that a regional quality improvement project can improve 
overall patient survival in this high lung cancer mortality zone of the US. 
Keywords: non-small cell lung cancer, Thoracic Surgery
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ORAL30.02 Treatment of Non-Small Cell Lung Cancer in Patients with a High 
Comorbidity Index Jorge Rios1, Bin Huang2, Tom Tucker3, Jaclyn Nee4, Margaret 
Oechsli5, Christina Pinkston6, GoetzH. Kloecker1 1Hematology/Oncology, University of 
Louisville, Louisville/KY/United States of America, 2Department of Biostatistics, University 
of Kentucky, Lexington/United States of America, 3Department of Epidemiology, University 
of Kentucky, Lexington/KY/United States of America, 4Markey Cancer Center, University of 
Kentucky, Lexington/AL/United States of America, 5Hematology/Oncology, University of 
Louisville, Louisville/United States of America, 6University of Louisville, Louisville/KY/United 
States of America

Background: Lung cancer has the highest cancer mortality. The life expectancy of 
untreated NSCLC is dismal, while treatment for NSCLC improves survival. However, the 
perceived outcome of NSCLC therapy in general is less favorable compared to other 
types of solid tumors. The presence of comorbidities is thought to play a signifi cant 
role on the decision to treat or not-to-treat a given patient. We aimed to evaluate the 
impact of comorbidities on the survival of patients treated for NSCLC. Methods: As part 
of Kentucky’s LEADS Collaborative, we identifi ed NSCLC patients older than 65 years 
between 2007 and 2011 on the SEER Kentucky Cancer Registry (KCR). We linked the 
SEER KCR data with Medicare claims data for therapies provided (surgery, radiation, 
chemotherapy) for patients who had Medicare PART A and B coverage, had no HMO 
coverage 12 months prior to their cancer diagnosis, and had the lung cancer as the 
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MM % in HIS % in NHW # samples

EGFR mut 23% 20% 231

ALK trans 4% 3% 209

ROS-1 trans 8% 11% 63

KRAS mut 26% 22% 149

c-MET mut 25% 25% 51

BRAF mut 10% 0% 49

  There was no significant association between HIS vs. NHW with any MM: EGFR-
mut [χ2 =0.22, p=0.64] or ALK and ROS-1 trans [Fisher’s Exact Tests, p=0.49 and 
0.55] or other MM: KRAS, χ2 =0.25, p=0.62, c-MET, χ2 =0.00, p=1.00, or BRAF, 
Fisher’s Exact Tests, p=0.17. No differences in survival between HIS and NHW 
regardless of MM. Log Rank (Mantel-Cox) 0.73, p=0.39. Conclusion: GEP of NSCLC 
tumors in HIS pts in the US are similar to NHW contrary to what is found in LA. There 
might be selection bias in the data from LA due to the fact that very few of the 
eligible pts in LA are being tested yet, all of our NSCLC pts get GEP in our practice.  
Keywords: EGFR, ALK, molecular markers, Hispanics
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ORAL30.07 Different Mutation Profiles and Clinical Characteristics Among 
Hispanic Patients with NSCLC Could Explain The “Hispanic Paradox” 
María A. Castillo1, Laura-Alejandra Ramírez-Tirado2, Renata Báez-Saldaña3, Omar Peña-
Curiel1, Eleazar O. Macedo1, Giovanny Saco-Chafre1, Oscar Arrieta Rodriguez1 1Unit of 
Thoracic Oncology, Department of Medical Oncology, Instituto Nacional de Cancerología 
México D, F., México Distrito Federal/Mexico, 2Laboratory of Experimental Oncology, 
National Cancer Institute, Mexico, Df/Mexico, 3Respiratory Oncology, Instituto Nacional de 
Enfermedades Respiratorias, Distrito Federal/Mexico

Background: Sixteen percent of the U.S. population is Hispanic, predominantly of 
Mexican ancestry. Recently, two independent American reports demonstrated a 
higher overall survival (OS) in Hispanic populations compared with non-Hispanic-white 
populations (NHW) in patients with non-small-cell lung cancer (NSCLC) diagnosis. 
The latter even when most of the Hispanics are diagnosed at advanced stages of 
disease and are low-income patients. The aim of our study was to analyze the clinical, 
pathological, and molecular characteristics as well as the outcomes in a cohort of NSCLC 
Hispanic patients from the National Cancer Institute of Mexico that could explain this 
“Hispanic Paradox”. Methods: A cohort of 1260 consecutive NSCLC patients treated 
at the National Cancer Institute of Mexico from 2007-2014 was analyzed. Their clinical- 
pathological characteristics, the mutation-status of EGFR and KRAS and the prognosis 
were evaluated. Results: Patients presented with stages of disease: II (0.6%), IIIa 
(4.8%), IIIb (18.4%) and IV (76.3%). NSCLC was associated with smoking in 56.5% of the 
patients (76.7% of male vs. 33.0% of female patients). Wood smoke exposure (WSE) was 
associated with 37.2% of the cases (27.3% in men vs. 48.8% in women). The frequency 
of EGFR mutations was 28.1% (18.5% in males vs. 36.9% in females, p<0.001) and the 
frequency for KRAS mutations was 10.2% (10.3% men vs. 10.1% in women p= 0.939). The 
median OS for all patients was 23.0 months [CI95% 19.4-26.2], whereas for patients at 
stage IV, it was 20.1 months [CI 95% 16.5-23.7]. The independent factors associated with 
the OS were as follows, the ECOG Performance Status, stage of disease, EGFR and KRAS 
mutation status. Conclusion: The high frequency of EGFR mutations and low frequency 
of KRAS mutations in Hispanic populations and different prevalence in lung cancer-
related-developing risk factors compared with Caucasian populations, such as the lower 
frequency of smoking exposure and higher WSE, particularly in women, might explain the 
prognosis differences between foreign-born-Hispanics, US-born-Hispanics and NHWs.  
Keywords: Foreign-born Hispanics, US-born Hispanics, non-small cell lung cancer, EGFR
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ORAL31.01 PD-L1 Expression as Predictive Biomarker in Patients with NSCLC: 
A Pooled Analysis Francesco Passiglia1, Giuseppe Bronte1, Sergio Rizzo1, Antonio 
Galvano1, Giovanni Sortino1, Emmanuela Musso1, Angela Listì1, Nadia Barraco1, Marta 
Castiglia1, Valentina Calò1, Viviana Bazan1, Giuseppe Cicero1, Christian Rolfo2, Antonio 
Russo1 1Medical Oncology Unit, Department of Surgical, Oncological and Oral Sciences, 
Palermo University Hospital, Palermo/Italy, 2Department of Medical Oncology, Phase I-Early 
Clinical Trials Unit, Edegem/Belgium

Background: Clinical trials of immune checkpoints modulators, including both 
programmed cell death-1 (PD-1) and programmed cell death-ligand 1 (PD-L1) inhibitors, 
have recently shown promising activity and tolerable toxicity in pre-treated NSCLC 
patients. However the predictive role of PD-L1 expression is still controversial. This 
pooled analysis aims to clarify the association of clinical objective responses to anti 
PD-1/PD-L1 monoclonal antibodies (MoAbs) and PD-L1 expression in pre-treated 
NSCLC patients. Methods: Data from all published studies, that evaluated efficacy 

directed therapy of these patients remained significantly lower than that of mLC 
patients seen by a cancer specialist. Further research should be directed towards 
understanding and addressing disparities in access to appropriate cancer care.  
Keywords: cancer specialists, metastatic lung cancer, disparaty in access to cancer 
care, cancer directed therapy
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ORAL30.05 Clinical Implementation of the NextDaySeq Lung Panel for 
Identification of Clinically Actionable Variants in Non-Small Cell Lung Cancer 
Jie Gao, Huanwen Wu, Xiaohua Shi, Zhen Huo, Jing Zhang, Zhiyong Liang Peking Union 
Medical College Hospital, Chinese Academy of Medical Science, Beijing/China

Background: Molecular testing-directed targeted therapies are transforming 
treatment paradigms for non-small cell lung cancer (NSCLC). The clinical application 
of next-generation sequencing (NGS) technologies has offered a more comprehensive 
understanding of the mutational landscape. Efforts have been made in the past three years 
in the Department of pathology at the Peking Union Medical College Hospital, to adopt 
NGS in the clinical setting allowing rapid and reliable detection of actionable mutations 
that facilitate therapeutic decision making and disease prediction for at-risk patients. 
Methods: The NextDaySeq Lung panel on Ion TorrentTM System and DanPA bioinformatics 
pipeline have been implemented in our clinical laboratory. The workflow employs novel 
chemistry in library preparation and innovation in informatics, which allows a 48-hour 
turnaround from FFPE samples to identification of variants with demonstrated clinical 
importance. The test sequences 16 exons in EGFR, KRAS, BRAF, PIK3CA, ALK, DDR2 
and PDGFRA, covering 82 well recognized hotspots. The end-to-end test performance 
has been established with analytical sensitivity and specificity as well as the assay’s 
repeatability and reproducibility. Up to date, more than 200 samples have been examined 
including both lung adenocarcinoma and lung squamous carcinoma. To characterize the 
analytical performance, the NGS results have been compared with Sanger sequencing 
that covers the same exons, as well as QPCR assays (CFDA approved IVD kits) that cover 
a majority of hotspots within these exons. Results: Analysis of 200 cases indicated 
100% concordance for reportable variants mutually covered in both NGS and QPCR 
assays. Eight cases reported at least one additional potentially clinically relevant variant, 
for example, in EGFR and PIK3CA, that would not have been identified in previously 
implemented QPCR assays. The mutation rates reported in 200 cases ranged from 2.4% 
to 84.3% according to DanPA analysis, while Sanger sequencing failed to detect variants 
in 32 cases with mutation rates lower than 20%. The Indel analysis had been a challenge 
for previous NGS tests in the lab, and the current test resolved the issue with the DanPA 
pipeline, demonstrating 100% PPV and NPV values compared with QPCR, and Sanger when 
mutation rates higher than 20%. Additionally, we documented multiple cases that carry 
double and triple mutations, which were rare in lung cancer, and also identified several 
novel mutations. Conclusion: Therefore, we reported the validation of NextDaySeq 
Lung panel for high throughput detection of mutations in NSCLC, and the development 
of a wet-bench and informatics workflow enabling timely and informative molecular 
diagnosis. The implementation of the test offers significantly improved information 
benefit over previous tests, and holds the promise to impact patient management.  
Keywords: Detection of actionable mutations, non-small cell lung cancer, next-generation 
sequencing, NextDaySeq Lung panel
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ORAL30.06 Genomic Analysis of Lung Cancer Tumors from Hispanic Patients 
Living in the US Luis E. Raez1, Jennifer Mourafetis2, Alice Kim1, Brian Hunis1, Candice 
Sareli2, Evelio Velis3, Neil Abrahams2, Mark Block1, Francisco Tarrazzi2, Dina Dumercy2 
1Florida International University, Memorial Cancer Institute, Pembroke Pines/FL/United States 
of America, 2Memorial Cancer Institute, Pembroke Pines/FL/United States of America, 3Barry 
University, Miami/FL/United States of America

Background: The frequency of epidermal growth factor receptor mutations (EGFR-mut) 
in tumors from Hispanic (HIS) patients (pts) in Latin-America (LA) might be higher than the 
rate registered in the world literature from data coming mainly from Non-Hispanic White 
(NHW) pts with NSCLC (CLICaP: J Clin Oncol. 2012;30:(suppl; abstr e18114)). We wanted to 
verify this and investigate the gene expression profile (GEP) in tumors from HIS pts with 
NSCLC living in the US. Methods: To identify EGFR-mut and other molecular markers 
(MM) (ALK and ROS-1 translocations (trans), KRAS, c-Met and BRAF) genomic analysis
by next generation sequencing (NGS) and FISH was done in tumors of pts with NSCLC at 
Memorial Cancer Institute in Florida. All MM were not available for all pts. Pts were divided
into groups based on ethnic background. Chi-square and Fisher’s Exact tests were used
to assess associations between genetic profile and ethnicity. All summary statistics
on time-to-event variables were calculated according to the Kaplan-Meier method and
were compared by means of the log-rank test. Adjusted hazard ratios (AHR) and 95%
confidence intervals (95% CI) were reported based on the results of a multivariate Cox
regression model for overall survival (OS) with adjustment for gender, age, and race.
A p value 0.05 was significant. SPSS® software 21 was used for analyses. Results: MM
were ordered in 282 pts and tumor samples were sufficient in 254 (90%). Of these pts:
35% were HIS, 59% were women, 92% had adenocarcinoma and 38% were non-smokers. 
EGFR-mut were seen in 21% of the tumors [93 % in exons 19 and 21]. EGFR resistant
mutations [exon 20] in 1%. ALK and ROS-1 trans were 3% and 10%. c-MET in 25%, KRAS 
24%, and BRAF 4%.
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median time to onset of the first immune-mediated AE was 104 days (range, 2-393 days). 
Immune-related AE incidence was similar in patients treated with pembrolizumab 10 
mg/kg Q2W and Q3W. The most common immune-mediated AEs were hypothyroidism, 
pneumonitis, and infusion-related reactions (Table). Pneumonitis was the most common 
grade 3-4 toxicity. Excluding hypothyroidism, 74.2% of immune-mediated AEs had 
resolved at the time of data cutoff. Of the 71 patients who experienced immune-mediated 
AEs, 30 (42.2%) received corticosteroids: 20 received high dose, 10 low dose. The 
highest incidence of corticosteroid use was for pneumonitis (84.2%) and colitis (80.0%) 
(Table). The duration of initial steroid use ranged from 1 to 129 days. Analyses related 
to the impact of steroid use on pembrolizumab efficacy are ongoing and will be available 
for presentation. 

Conclusion: Potentially immune-mediated AEs, particularly those of grade 3-5 severity, 
are relatively infrequent in patients with advanced NSCLC treated with pembrolizumab. 
As evidenced by the low rate of pembrolizumab discontinuation, most immune-mediated 
events were managed by temporary pembrolizumab interruption and corticosteroid use.  
Keywords: pembrolizumab
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ORAL31.03 Evaluation of Disease-Related Symptoms in Patients with Advanced 
Squamous Non-Small Cell Lung Cancer Treated with Nivolumab or Docetaxel 
Richard J. Gralla1, Cheryl Coon2, Fiona Taylor2, John R. Penrod3, Michael Derosa2, Homa 
Dastani3, Lucinda Orsini3, Martin Reck4 1Albert Einstein College of Medicine, Bronx/NY/
United States of America, 2Adelphi Values, Boston/MA/United States of America, 3Bristol-
Myers Squibb, Princeton/NJ/United States of America, 4Lungclinic Grosshansdorf, 
Grosshansdorf/Germany

Background: The CheckMate 017 (NCT01642004) randomized, open-label, global phase 
3 study evaluated efficacy and safety of second-line nivolumab vs docetaxel in patients 
with advanced squamous (SQ) non-small cell lung cancer (NSCLC). Overall survival was 
significantly superior and duration of treatment longer for nivolumab vs docetaxel. The 
study also evaluated disease-related symptoms using the Lung Cancer Symptom Scale 
(LCSS). Methods: The LCSS includes 100 mm visual analog scales for 6 major lung cancer 
symptoms plus three global items evaluating the impact of symptoms; 0 represents the 
least severity and 100 the greatest severity. Assessment was performed every 4 weeks 
for nivolumab and every 3 weeks for docetaxel for the first 6 months on treatment, 
followed by every 6 weeks for the remainder of the treatment period for both study arms. 
Following treatment discontinuation, the LCSS also was assessed at two follow-up visits. 
The LCSS average symptom burden index (ASBI) was computed from the 6 individual 
symptom scores. Mean baseline and mean change from baseline of the LCSS ASBI at 
each assessment were summarized by treatment group. A study secondary endpoint was 
to estimate the proportion of patients whose LCSS ASBI showed a clinically meaningful 
improvement by week 12 (10 point or greater decrease, the minimally important 
difference [MID]), which was based on all randomized patients. Results: Patient baseline 
characteristics were generally balanced across treatment groups. LCSS completion 
rates for baseline and at least one subsequent assessment were 68.9% and 62.8% for 
nivolumab and docetaxel, respectively. Completion rates remained relatively consistent 
throughout assessments and by treatment arm. Baseline LCSS ASBI values were similar 
for nivolumab (29.6; standard deviation [SD] 16.4) and docetaxel (29.6; SD 14.7). By 
week 12, 20.0% (27/135; 95% CI: 13.6, 27.7) of nivolumab patients demonstrated 
clinically meaningful symptom improvement compared to 21.9% (30/137; 95% CI: 
15.3, 29.8) of docetaxel patients. Examining mean changes from baseline in patients’ 
LCSS ASBIs at each assessment, the nivolumab group demonstrated statistically 
significant improvements from baseline at each assessment from week 12 through 
week 54, after which sample sizes dropped to fewer than 10 patients; from week 40 
through 54, the mean improvements exceeded the MID. In contrast, docetaxel patients 
remaining on treatment had no statistically significant changes in LCSS ASBI through 

and safety of PD-1/PD-L1 inhibitors in pre-treated NSCLC patients, stratified by tumor 
PD-L1 expression status (immunohistochemistry, cut-off point 1%), were collected by 
searching in PubMed, Cochrane Library, American Society of Clinical Oncology, and 
World Conference of Lung Cancer, meeting proceedings. Pooled Odds ratio (OR) and 
95% confidence intervals (95% CIs) were calculated for the Overall Response Rate (ORR) 
(as evaluated by Response Evaluation Criteria in Solid Tumors, version 1.1), according to 
PD-L1 expression status. Results: A total of six studies, with 776 patients, were eligible. 
Pooled analysis showed that patients with PD-L1 positive tumors (PD-L1 tumor cell 
staining ≥ 1%), had a significantly higher ORR, compared to patients with PD-L1 negative 
tumors (OR: 2.53; 95% CIs: 1.65-3.87). 

Conclusion: PD-L1 tumor expression seems to be associated with clinical activity of 
anti PD-1/PD-L1 MoAbs, in pre-treated, NSCLC patients, suggesting a potential role 
of PD-L1 expression, IHC cut-off point 1%, as predictive biomarker for the selection 
of patients who may benefit more from these therapies. Further analysis from 
ongoing phase II/III clinical trials will provide more information about this observation.  
Keywords: Immunotherapy, PD-L1 expression, Predictive biomarker, NSCLC
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ORAL31.02 Pembrolizumab for NSCLC: Immune-Mediated Adverse Events 
and Corticosteroid Use Natasha Leighl1, Leena Gandhi2, Matthew D. Hellmann3, 
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Jin Zhang9, Gregory Lubiniecki9, Harry Raftopoulos9, Omid Hamid10 1Princess 
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of America, 5Samsung Medical Center, Sungkyunkwan University School of Medicine, 
Seoul/Korea, 6David Geffen School of Medicine at UCLA, Los Angeles/CA/United States of 
America, 7Westmead Hospital, University of Sydney, Westmead/NSW/Australia, 8Winship 
Cancer Institute of Emory University, Atlanta/GA/United States of America, 9Merck & Co., 
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Background: Pembrolizumab is a humanized monoclonal antibody against PD-1 that has 
demonstrated robust antitumor activity and a manageable safety profile in patients with 
advanced malignancies, including NSCLC. Similar to other immune checkpoint inhibitors, 
immune-mediated toxicities have been observed with pembrolizumab. We characterized 
the incidence of potentially immune-mediated adverse events (AEs) and the use of 
systemic corticosteroids for their management in patients with NSCLC treated with 
pembrolizumab in the phase 1 KEYNOTE-001 trial (ClinicalTrials.gov, NCT01295827). 
Methods: 550 patients with advanced NSCLC received pembrolizumab 2 or 10 mg/kg 
every 3 weeks (Q3W) or 10 mg/kg every 2 weeks (Q2W). Potentially immune-mediated 
AEs were derived from a prespecified list and considered regardless of attribution to 
study treatment by the investigator. High-dose corticosteroid use was defined as an 
initial dose of ≥ 40 mg/day prednisone or equivalent. Low-dose corticosteroid use was 
defined as an initial dose of <40 mg/day prednisone or equivalent. Results: 71 (12.9%) 
patients experienced ≥ 1 immune-mediated AE, including 17 (3.1%) who experienced 
grade 3-4 events, 1 (0.2) who died because of an immune-mediated AE (pneumonitis), 
and 14 (2.5%) who discontinued pembrolizumab because of immune-mediated AEs. The 
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Methods: CA209063 was a multicenter, multinational, single-arm, open-label study in 
patients with SQ NSCLC who previously received at least two lines of systemic therapies. 
Patients (n=117) received nivolumab 3 mg/kg as an intravenous (IV) infusion every 2 
weeks until progressive disease (PD) or toxicity; treatment past PD was allowed if certain 
“clinical benefi t” criteria were met. Response was defi ned as a partial response (PR) 
or complete response (CR) as determined by a blinded independent review committee 
(IRC) utilizing the Response Evaluation Criteria In Solid Tumors (RECIST) criteria (98 of 
117 were evaluable). Responders were categorized into the following groups: A CR or 
PR, stable disease (SD), PD with continuation of treatment, and PD with discontinuation 
of treatment. A sensitivity landmark-based analysis was performed to exclude timing of 
response evaluation bias (Anderson et al, 1983). Results: The exploratory responder 
analysis showed that patients who achieved a best response of CR or PR had the longest 
survival with anti-PD1 therapy, followed by patients who either achieved a best response of 
SD or PD with continuation of treatment beyond RECIST progression. Patients whose best 
response was PD and no treatment beyond progression had poor survival (fi gure 1). The 
Landmark time-based sensitivity analysis at 3.5 months (median time to response) also 
suggested that responders had longer survival than non-responders. Conclusion: Our 
analysis suggests that patients with NSCLC who respond are likely to derive the most 
clinical benefi t from anti-PD1 therapy. However, given the exploratory retrospective 
nature of this analysis, results should be interpreted cautiously. Further development 
of predictive biomarkers to identify patients most likely to respond is necessary. 
Keywords: NSCLC, PD-1 inhibitor, Nivolumab
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ORAL31.07 A Phase II Trial of Pembrolizumab for Untreated Brain Metastases 
from Non-Small Cell Lung Cancer Sarah B. Goldberg1, Scott N. Gettinger1, Amit 
Mahajan1, Roy Herbst1, Anne Chiang1, Apostolos J. Tsiouris2, Alexander Vortmeyer1, 
Lucia Jilaveanu1, Stephanie Speaker1, Matthew Madura1, Elin Rowen1, Heather Gerrish1, 
Xiaopan Yao1, Veronica Chiang1, Harriet Kluger1 1Yale University, New Haven/United States 
of America, 2New York-Presbyterian Hospital, Weil Cornell Medical Center, New York/NY/
United States of America

Background: Patients with advanced non-small cell lung cancer (NSCLC) often develop 
brain metastases (BrMs), and standard therapy such as surgery or radiation can 
cause toxicity and delay systemic treatment. Pembrolizumab is a PD-1 inhibitor with 
promising clinical activity and a favorable toxicity profi le in patients with advanced 
NSCLC, however the effi cacy of pembrolizumab in the central nervous system (CNS) 
is unknown. This trial aims to determine the safety and activity of pembrolizumab in 
patients with advanced NSCLC and untreated brain metastases. Methods: Eligibility 
for patients with NSCLC in this Phase II trial includes the presence of at least 1 BrM 
between 5 and 20 mm that is asymptomatic, untreated or progressing after prior local 
therapy, and not requiring urgent local therapy. PD-L1 expression in tumor obtained since 
the most recent systemic therapy is required. Patients are treated with pembrolizumab 
10mg/kg every 2 weeks. Systemic response is determined by RECIST 1.1, and BrM 
response is determined by modifi ed RECIST (mRECIST) in which brain lesions ≥  5mm 
are considered measurable and up to 5 target lesions are allowed. The primary 
endpoint of this trial is BrM response rate.  Results: Fifteen patients with NSCLC and 
untreated BrMs were treated with pembrolizumab, none of whom had a drug-related 
Grade ≥  3 adverse event (AE) or any grade AE attributed to BrMs. Of the 10 patients 
evaluable for response, 5 (50% with 95% CI: 0.24-0.76) had a BrM response (4 partial 
and 1 complete) and 5 had a systemic response. Only one patient who responded in 
the body had progressive disease in the brain; all other patients who had a systemic 
response also had a CNS response. The duration of response in the brain was at 
least 12 weeks for 4 of the 5 responders, and all responses are ongoing at the time 
of data analysis. Conclusion: To our knowledge this is the fi rst study to demonstrate 
that the PD-1 inhibitor pembrolizumab has activity in the CNS in patients with NSCLC 
and untreated brain metastases. To date there have been no drug-related neurologic 

week 18, after which the sample dropped to fewer than 10 patients. In the two follow-up 
visits after treatment discontinuation, the mean of the LCSS ASBI for both nivolumab 
and docetaxel patients indicated similar worsening of symptoms relative to baseline 
(range, 5.5–9.5); for docetaxel patients, the differences from baseline were statistically 
signifi cant. Conclusion: By week 12, the proportion of patients showing meaningful 
symptom improvement was similar for both the nivolumab and docetaxel groups. 
However, the overall average symptom burden while on nivolumab improved from baseline 
over most of the year of available follow up, while average symptom burden for docetaxel 
patients remained stable relative to baseline during their shorter time on treatment. 
These results show statistically and clinically signifi cant reductions from baseline in lung 
cancer symptoms for patients with squamous NSCLC treated with second-line nivolumab. 
Keywords: symptoms, non-small cell lung cancer (NSCLC), Patient-reported outcomes, 
quality of life
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ORAL31.05 High Intratumoral T Cell Infi ltration Correlated with Mutational 
Load and Response to Pembrolizumab in Non-Small Cell Lung Cancer
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Shintaku3, Brian Wolf2, Phillip Abarca2, Tonya Walser4, Aaron Lisberg2, Dennis J. 
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Center, Santa Monica/CA/United States of America, 3Department of Pathology, David Geffen 
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Background: Responses to PD-1 blockade have been induced in approximately 20% of 
advanced non-small cell lung cancer (NSCLC) patients with progressive disease after 
standard therapy [Garon, NEJM 2015]. One challenge is to understand how the immune 
response was initiated in responding patients. Tumor mutational burden has been 
associated with response to PD-1 checkpoint inhibitors in NSCLC [Rizvi, Science, 2015]. In 
addition, studies in melanoma patient-derived tumor specimens revealed that responses 
to PD-1/L1 blockade rely on pre-therapy tumor infi ltration of activated T effector cells 
[Tumeh, Nature, 2014]. We hypothesize that clonal T cell infi ltration is correlated with 
tumor mutational load and clinical response with PD-1 blockade. Methods: We studied 
tumor specimens in NSCLC patients treated with pembrolizumab at UCLA on the 
KEYNOTE -001 clinical trial. All patients signed informed consent for the trial as well as 
separate specimen acquisition protocols. Responses were classifi ed by the investigators 
according to irRC. DNA was extracted and whole exome sequencing was performed 
at the UCLA Immunogenetics Core. DNA from the same patient’s PBMC or other non-
cancerous tissue was sequenced for baseline comparison. Immunohistochemistry (IHC) 
was done for CD8 (Clone C8/144B, Dako), CD4 (Clone SP35, Cell Marque) and PD-L1 
(Clone SP142, Spring Bioscience). Results: We report results from 27 patients (14 
responders, and 13 nonresponders). Signifi cantly higher density of pre-dosing CD8+ 
cells (percentage of CD8+ nucleated cells) in the tumors of the responding patients 
was observed (mean of 17.7% in responders vs 5.6% in non-responders, p=0.02 by 
unpaired t test) suggestive of a pre-existing immune response. Mutational load in 5 
patients (3 responders and 2 nonresponders) showed a trend towards correlation with 
response (mean of 19 nonsynonymous somatic mutations per MB in responders vs 6 
in nonresponders, p=0.33). Interestingly, a strikingly signifi cant correlation between 
mutational load and CD8 expression was observed (R2=0.96, p=0.003). In addition, 
pre-dosing tumor PD-L1 expression demonstrated a trend towards correlation with 
response (mean of 72.1% in responders vs 51.5% in nonresponders, p=0.07) but not 
with CD8 tumor infi ltration (R2=0.05, p=0.28). No signifi cant association of CD4+ T cell 
tumor infi ltration with response (mean of 37.4% CD4 + cells in responders vs 27.0% in 
nonresponders, p=0.32) was observed. Conclusion: We observed strong correlation 
of pre-dosing intratumoral T cell infi ltration with response and mutational load in NSCLC 
patients treated with pembrolizumab. Our results have direct implications for the design 
and interpretation of ongoing and planned immunotherapy studies for NSCLC and 
evaluation of potential predictive biomarkers to select patients most likely to benefi t. 
Keywords: PD-1, CD8, mutational load, PD-L1

PD1 AXIS INHIBITION
WEDNESDAY, SEPTEMBER 9, 2015 - 16:45-18:15

ORAL31.06 An Exploratory Responder Analysis of Best RECIST Response and 
Survival in Patients with Metastatic Squamous NSCLC Treated with Nivolumab 
Diko Kazandjian1, Gideon Blumenthal1, Sean Khozin1, Lijun Zhang2, Shenghui Tang2, 
Patricia Keegan1, Richard Pazdur1 1Offi ce of Hematology Oncology Products, Food and 
Drug Administration, Silver Spring/United States of America, 2Biostatistics, Food and Drug 
Administration, Silver Spring/United States of America

Background: New therapeutic modalities in metastatic squamous non-small cell lung 
cancer (SQ NSCLC) focus on targeting pathways (programmed cell death 1 [PD-1]) 
involved in inhibiting anti-tumor T cell responses leading to tumor evasion. Nivolumab, 
an anti-PD-1 monoclonal antibody, blocks T cell inhibitory signal pathways by preventing 
engagement of PD-1. On March 4, 2015, FDA approved nivolumab for the treatment 
of patients with metastatic SQ NSCLC with progression on or after platinum-based 
doublet chemotherapy. The approval was based on a randomized study (CA209017) 
demonstrating a large magnitude of improvement in overall survival (OS) and was 
supported by single arm study (CA209063) demonstrating a 15% objective response 
rate (ORR), which appeared to be durable. We conducted a retrospective exploratory 
responder analysis to evaluate the association between response and OS in study 
CA209063.
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Background: The overwhelming majority of advanced NSCLC p worldwide is wild-type 
(WT) EGFR. The results reported so far are difficult to interpret due to the heterogeneous 
nature of this large group of p. There is a variation in terms of efficacy considering 
known prognostic factors; however, other characteristics, as yet undefined, might 
further explain this variability. In the clinical setting, prolonged second-line treatment 
with Erlotinib (E) has been identified in a small group of p with WT EGFR leading to a 
long-term survival. The role of E in this special subset needs to be further determined 
in order to identify who might be most likely to benefit. Methods: WILT is a multicentre, 
open-label, observational study. WT EGFR (if rarely unknown, both squamous tumour and 
current/former smoking status as mandatory criteria) advanced NSCLC p treated with 
second-line E (150mg/d, until unacceptable toxicity/progressive disease) were included. 
Using a prognostic index model, the aim of this study is to identify subgroups of p with 
specific clinical and laboratory parameters that are likely to derive clinically meaningful 
and statistically significant benefit from E. Here we present the results of patients’ 
subgroups with long-term E treatment in second-line setting (PFS≥ 6 months and PFS≥ 
9 months). Results: 355 p were included in the study and preliminary reported data 
showed an overall median PFS of 2.3 months, finding 40% of p with a median PFS>2.5 
months. Baseline subgroups characteristics of 52 p (14.6%) with a PFS≥ 6 months and 
30 p (8.5%) with a PFS≥ 9 months are shown in Table 1. Efficacy data in PFS≥ 6 months 
subgroup: Median PFS of 10.8 months (95% CI: 9.2-12.3). Objective Response Rate of 
21.6% and Disease Control Rate of 82.4%. Main related grade≥ 3 toxicities were rash 
(1.9%) and diarrhoea (3.8%). Efficacy data in PFS≥ 9 months subgroup: Median PFS of 
13.5 months (95% CI: 12-15). Objective Response Rate of 17.2% and Disease Control 
Rate of 82.8%. Main related grade≥ 3 toxicities were rash (3.3%) and diarrhoea (6.7%). 
Table1: Patient characteristics

SLP ≥ 6 months (N=52) SLP ≥ 9 months (N=30)

Median age ( years) 65 67

Male/Female (%) 69/31 67/33

ECOG 0/1/2 (%) 21/62/17 23/64/13

Histology (%)Adenocarcinoma/
Squamous 48/39 43/50

Stage (%) IV 75 67

EGFR status (%) WT Unknown* 85 15 80 20

Smoking status (%)Current/
Never/Former 19/17/64 17/16/67

Metastases (%) Yes Lung/Bone/
CNS/Pleura/Liver 83 44/21/14/12/9 77 39/22/9/13/13

Prior platinum-based doublet 
(%) Yes 94 93

Prior Maintenance Treatment 
(%) Yes 27 17

Best response to first-line (%)
CR+PR/SD 48/31 40/37

Weight loss during first-line 
(%) Yes 22 23

Anaemia (%) Yes 69 63
 
*Unknown: Squamous and current/former smokers  Conclusion: Global 
efficacy results of E, in terms of PFS, match with previously reported data for 
second-line setting. A long-term survivors group has been identified, whom the 
administration of E resulted in an extraordinary prolonged response. Highlighting the 
heterogeneity of this subgroup, it was not possible the identification of standardized 
prognostic factors. Potentially molecular variables for long-term survival with E 
in WT EGFR NSCLC could play a role in the determination of different evolutions.  
Keywords: Long-term, survivors, wild-type, Erlotinib
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or significant toxicity identified. Patient enrollment and biomarker analysis are ongoing.  
Keywords: pembrolizumab, non-small cell lung cancer, brain metastases, Immunotherapy
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Heraklion,, Heraklion, Crete/Greece, 6University Hospital, Bologna/Italy, 7Karmanos Cancer 
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Background: Overexpression of EGFR and other ErbB receptors, and/or dysregulation 
of their downstream pathways are implicated in the pathogenesis of squamous cell 
carcinoma (SCC) of the lung, generating interest in exploring EGFR/ErbB-targeted agents 
in this setting. Recent analyses from the global LUX-Lung 8 trial (n=795) in patients 
with SCC of the lung demonstrated that second-line afatinib (an irreversible ErbB family 
blocker) conferred overall survival (OS; median 7.9 vs 6.8 months; HR [95% CI] 0.81 
[0.69‒0.95]; p=0.008) and progression-free survival (PFS; median 2.6 vs 1.9 months; HR 
[95% CI] 0.81 [0.69‒0.96]; p=0.010) benefit over erlotinib (a reversible EGFR inhibitor). 
To assess biomarkers for efficacy for these agents in SCC we conducted an exploratory 
analysis using archival tumor tissue collected at time of study entry. Methods: Among all 
randomized patients, samples were retrospectively enriched for those from patients with 
PFS >2 months and appropriate controls (PFS ≤2 months; Figure 1) and were selected 
for analysis using the Foundation Medicine (FM) FoundationOne™ next-generation 
sequencing (NGS) platform (n=433); 300 cancer-related genes were analyzed for 
copy number alterations (CNAs), rearrangements and single nucleotide variants (SVs). 
Preliminary results from the 238 samples analyzable so far (~30% of the randomized 
patients), focusing on genomic alterations of EGFR and their potential association to 
survival endpoints PFS and OS, are presented. Results: Fourteen EGFR SVs (5.8%) were 
detected of which 10 were novel with unknown clinical significance (Figure 1). 

 

Four had been previously reported; 2 (E114K [afatinib arm], Q1021* [erlotinib arm]) 
occurred in the non-kinase domains and 2 (L861Q [afatinib arm], L858R [erlotinib arm]) in 
the kinase domain. The frequency of EGFR CNAs (n=15 [6.3%]; afatinib: 9; erlotinib: 6) was 
also low. At the time of these ongoing analyses, these low frequencies of EGFRmutations/
amplifications were deemed not to be associated with the observed improvements in 
PFS and OS. Genomic alterations aggregated across two key gene groups (ErbB and FGF 
families) and their association with survival outcomes will be presented. Conclusion: 
The frequency of EGFR genomic aberrations in the samples tested was low. Based 
on this analysis of a subgroup of patients, PFS and OS improvements conferred by 
afatinib in LUX-Lung 8 were not driven by the presence of activating EGFR mutations 
or amplifications and may be related to afatinib’s ability to inactivate multiple 
aberrant signaling cascades associated with, and downstream of, ErbB receptors.  
Keywords: afatinib, biomarker, NSCLC, Squamous cell carcinoma
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Background: This study investigated whether intercalating and maintenance use of 
gefitinib with chemotherapy improves clinical outcomes versus chemotherapy alone 
in selected, chemotherapy-naive patients with advanced non-small cell lung cancer 
(NSCLC) after receiving two cycles of gemcitabine plus carboplatin with stable disease. 
Methods: We undertook an open-label, randomized, phase III trial at 14 centres in China. 
Non-smoking patients with previously untreated stage IIIB/IV lung adenocarcinoma 
with EGFR mutation status unknown (tissue not available) firstly received two cycles of 
gemcitabine (1,250 mg/m2 days 1 and 8) plus carboplatin (AUC=5, day 1). The patients 
with stable disease and Eastern Cooperative Oncology Group performance status of 0 
or 1 were randomly assigned (1:1) to receive either gefitinib (250mg/d) on days 15 to 
25 with a 4-week cycle of gemcitabine and carboplatin or a 4-week cycle of gemcitabine 
and carboplatin alone. A maximum of four cycles of chemotherapy was allowed in 
both arms after which time patients continued to receive gefitinib or observation until 
disease progression or unacceptable toxicity. The primary endpoint was progression-
free survival (PFS). Secondary endpoints included overall survival (OS) and safety. 
The trial is registered at ClinicalTrials.gov, number NCT01404260, and has completed 
enrolment; patients are still in follow-up. Results: From June 2011 to August 2014, 219 
patients with stable disease were randomized to intercalating and maintenance use of 
gefitinib with chemotherapy (n=109) or chemotherapy alone (n=110). The number of 
PFS events is 84 cases for the gefitinib plus chemotherapy group and 93 cases for the 
chemotherapy alone group. PFS was significantly longer in the patients receiving gefitinib 
and chemotherapy than in those receiving chemotherapy alone (median 10.0 vs 4.4 
months, respectively; hazard ratio 0.475, 95% CI 0.349-0.646; p<0.0001). The median 
follow-up duration for OS is 24.5 months; OS of maturity 34.7% was not statistically 
different between these two arms (32.2 vs 32.5 months, respectively; hazard ratio 1.01, 
95% CI 0.64-1.58; p=0.97). The addition of gefitinib to chemotherapy was well tolerated, 
with no increase in haematologic toxicity and no treatment-related interstitial lung 
disease. Conclusion: Intercalating and maintenance use of gefitinib with gemcitabine/
carboplatin led to a significant improvement in PFS versus gemcitabine/carboplatin alone 
for Chinese nonsmoking patients with advanced pulmonary adenocarcinoma (EGFR 
mutation status unknown) who had previously achieved stable disease after receiving 
two cycles of gemcitabine/carboplatin; immature OS was not statistically different.  
Keywords: lung adenocarcinoma;, gefitinib, chemotherapy
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Background: While concurrent administration of EGFR-TKI and chemotherapy failed to 
improve the survival outcome, preclinical and clinical data suggested that sequential 
administration of EGFR-TKI within a chemotherapy cycle might improve the clinical 
outcome by avoiding the putative antagonism of TKI-induced G1 arrest of the cell 
cycle phase-dependent activity of chemotherapy. This study was designed to evaluate 
this idea with gefitinib and Pemetrexed/Cisplatin (Pem/Cis), the best known regimen 
for lung adenocarcinoma (ADC), in never-smokers with chemo-naive ADC of the lung. 
Methods: Eligible patients (pts) were never-smokers with chemo-naive stage IIIB/IV ADC, 
performance status of 0-2 and adequate organ functions, who were randomized after 
stratification by the EGFR mutation status (positive vs. negative/unknown) to receive 
either gefitinib (G) 250 mg/day or placebo (P) on days 5-18 of a 3-weekly cycle of 
chemotherapy, which consisted of Pem 500 mg/m2 and cisplatin(Cis) 75mg/m2 given iv 
on day 1, every 3 weeks for a maximum of 9 cycles. Responding patients continued to 
receive either G or P every day until PD or unacceptable toxicity. After documentation of 
PD, pts who had been on P arm were crossed over to receive G. The primary endpoint 
was progression-free survival (PFS). Results: Between 06/2012 and 12/2014, 76 pts 
(M/F: 9/67) with median age of 58.0 years (range 32-75) were enrolled; 72 pts had 
stage IV and 4 had IIIB tumors. EGFR mutation was (+) in 29, (-) in 43, and unknown 
in 4. As of 03/17/2015, while randomization code is not broken yet, 53 pts are off 
treatment (48 due to PD, 2 deaths, 2 patient’s refusal, and 1 due to intercurrent brain 
tumor) and 19 pts are known dead (17 due to PD and 2 due to other causes). Overall, 
more pts with EGFR mt(+) tumor received 6 cycles of therapy than those with EGFR mt(-) 
tumor [28/29 (97%) vs. 32/43 (73%)] and completed 9 cycles of therapy as planned 
[19/29 (66%) vs. 14/43 (33%)]. The treatment was well tolerated with less G-associated 
skin toxicities, due to intermittent administration schedule of G per protocol. The most 
common G3/4 adverse events were: anemia (17.1%), neutropenia (15.8%), vomiting 
(5.3%), thrombocytopenia (3.9%), and peripheral neuropathy (3.9%). There was no 

Clinical Hospital, St. Petersburg/Russian Federation, 5Regional Lung Disease Hospital, 
Otwock/Poland, 6Voivodeship Specialist Hospital, Rodam/Poland, 7Poznan University of 
Medical Sciences, Poznan/Poland, 8Csongrád County Hospital of Chest Diseases, Deszk/
Hungary, 9Tuberculosis and Lung Disease Hospital, Olsztyn/Poland, 10Ch Le Mans, Le 
Mans/France, 11Lilly Deutschland GmbH, Bad Humburg/Germany, 12Eli Lilly and Company, 
Bridgewater/NJ/United States of America, 13University Hospital Virgen Del Rocio, Seville/
Spain, 14The Christie Hospital, Manchester/United Kingdom

Background: The SQUIRE study demonstrated that the addition of necitumumab (N) 
to gemcitabine-cisplatin (GC) improved survival in patients with stage IV sq-NSCLC. 
This retrospective analysis compares efficacy and safety outcomes for patients who 
received single-agent N as continuation therapy after completion of chemotherapy 
treatment (CT) in GC+N arm to the continuation therapy-eligible population of the 
GC arm. Methods: Patients were randomized 1:1 to GC (G=1250 mg/m² iv, days 1 
and 8; C=75 mg/m² iv, day 1) plus N (800 mg iv, days 1 and 8), or GC alone every 
21 days up to 6 cycles. Patients in GC+N with no progression continued on N alone 
until progressive disease. In this analysis, we consider patients in GC+N arm who 
were alive and progression-free before the start of N single-agent therapy (GC+N arm 
continuation therapy patients) and patients in GC arm who were alive, progression-free 
after completion of CT and did not discontinue treatment due to adverse event (AE) 
(GC arm non-progressor patients). This analysis included patients in both arms who 
received ≥ 4 cycles of CT. Overall survival (OS) and progression-free survival (PFS) 
were measured from the date of randomization, with parameters estimated using the 
Kaplan-Meier method. Hazard ratios and 95% CIs between subgroups were estimated 
from stratified Cox proportional hazards models. OS and PFS for post-induction period 
were measured from the completion of CT + 21 days. Selected treatment-emergent AEs 
(TEAEs) for patients in each arm are presented in the table. Results: 261 patients were 
progression-free, received ≥ 4 cycles of CT, and received ≥ 1 dose of N alone in GC+N 
arm. 215 pts in GC arm completed ≥ 4 cycles of CT, were progression-free, and did not 
discontinue due to AE. Patient baseline characteristics and exposure to CT were well 
balanced between GC+N and GC arms. Median OS from randomization in GC+N vs GC 
was 15.9 vs 15.0 months; HR 0.85 (95% CI, 0.69, 1.05). Median OS for post-induction 
period in GC+N vs GC was 11.5 vs 10.9 months; HR 0.84 (95% CI, 0.68; 1.04). Median 
PFS from randomization in GC+N vs GC was 7.4 vs 6.9 months; HR 0.86 (95% CI, 0.70, 
1.06). Median PFS from post-induction period in GC+N vs GC was 3.2 vs 2.3 months; HR 
0.85 (95% CI, 0.70, 1.04). Selected TEAEs (Overall):

GC+N Continuation 
Patients 
N = 261, %

GC Non-Progressors 
N = 215, %

Category Any Grade Grade ≥ 3 Any Grade Grade ≥ 3

Neutropenia 55.9 34.1 57.7 33.0

Anemia 46.7 10.0 49.3 8.8

Thrombocytopenia 26.1 9.6 29.3 12.6

Hypomagnesemia 42.1 14.9 18.6 0.9

Conjunctivitis 11.9 0.8 3.3 0

Rash 87.4 8.8 10.2 0.5

Arterial thromboembolic event 5.7 3.1 0.5 0

Venous thromboembolic event 9.2 3.8 4.2 0.9

Conclusion: There was a consistent treatment effect in favor of GC+N continuation 
patients as compared to GC non-progressors with no unexpected increases in AEs.  
Keywords: Stage IV squamous-NSCLC, Continuation therapy, Efficacy and safety, 
Necitumumab
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ORAL32.05 EGFR IHC and FISH Correlative Analyses (SQUIRE Trial): 
Necitumumab + Gemcitabine-Cisplatin vs Gemcitabine-Cisplatin in 1st-Line 
Squamous NSCLC Fred R. Hirsch1, Theresa A. Boyle1, Nick Thatcher2, Luis Paz-Ares3, 
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This abstract was under embargo until the Conference and published in a Late 
Publication Supplement at the Conference. Please see the Late Publication Section 
starting page S791 in this book for the abstract. 
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ORAL32.06 Intercalating and Maintenance Use of Gefitinib plus Chemotherapy 
versus Chemotherapy Alone in Selected Advanced NSCLC: A Phase Ⅲ Study 
Hong Jian1, Wei Li2, Zhiyong Ma3, Jianjin Huang4, Jifeng Feng5, Yong Song6, Beili Gao7, 
Huili Zhu8, Min Tao9, Chong Bai10, Shenglin Ma11, Hongming Pan12, Shukui Qin13, Dong 
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ORAL33.02 Time to Progression and Post-Progression Survival in ALK+ 
Ceritinib-Treated NSCLC Geoffrey Liu1, Jie Zhang2, Zheng-Yi Zhou3, Junlong Li3, 
Xiaopeng Cai3, James Signorovitch3 1Princess Margaret Cancer Centre, Toronto/ON/
Canada, 2Novartis Pharmaceuticals Corporation, East Hanover/NJ/United States of 
America, 3, Analysis Group, Boston/MA/United States of America

Background: There is strong interest in evaluating the outcomes of patients who have 
progressed after failing targeted agents. With different agents, the post-progression 
survival (PPS) may be either improved or shortened when a longer duration of time-to-
progression (TTP) has been observed. This study evaluated the association between TTP 
and the duration of PPS among adult patients who received ceritinib for the treatment 
of advanced anaplastic lymphoma kinase-positive (ALK+) NSCLC. Methods: Patients 
experiencing disease progression during two single-arm, open-label, Phase I and II 
trials of ceritinib (ASCEND-1 [ClinicalTrials.gov Identifier: NCT01283516] and ASCEND-2 
[ClinicalTrials.gov Identifier: NCT01685060]) were included in this analysis. For 
uniformity, all patients analyzed had received crizotinib prior to ceritinib. TTP after 
the initiation of ceritinib was studied as a predictor for the length of subsequent PPS 
using Cox proportional hazards models. Adjustments were made for patients’ baseline 
characteristics, including age, body mass index, gender, race, Eastern Cooperative 
Oncology Group (ECOG) performance score, number of prior regimens, tumor histology, 
and presence of brain metastases. A Kaplan-Meier analysis for PPS was performed 
stratified by shorter (< 6 months) versus longer TTP (≥  6 months). As a secondary 
descriptive analysis, associations were quantified between the duration of TTP and 
the duration of survival (OS) measured as the sum of TTP and PPS. Results: Of 181 
patients who experienced disease progression during study follow-up, 94% received at 
least one chemotherapy prior to baseline, 75% had an ECOG performance score greater 
than zero at screening, and 79 died during subsequent follow-up. In an unadjusted 
model, each 3 months of longer TTP was associated with a 24% lower hazard of death 
following progression (hazard ratio [HR]: 0.76, 95% confidence interval [CI]: 0.60-
0.96). Results were similar after adjusting for baseline characteristics (HR: 0.77, 95% 
CI: 0.61-0.97). Patients with TTP ≥  6 months experienced significantly longer PPS 
compared to those with TTP < 6 months (median: 9.8 vs. 6.5 months, log-rank p-value 
< 0.01). This positive relationship between TTP and PPS translated into the duration 
of OS: each 3 months of longer TTP was associated with a 58% lower hazard of death 
after adjusting for baseline characteristics (HR: 0.42, 95% CI: 0.32-0.54). Median OS 
was not reached for patients with TTP ≥  6 months and was 10.3 months for patients 
with TTP < 6 months. Conclusion: A longer duration of TTP after treatment with 
ceritinib was significantly associated with both longer duration of PPS and longer OS.  
Keywords: time to progression, post-progression survival, Ceritinib, ALK+ NSCLC
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ORAL33.03 Updated Efficacy/Safety Data From the Phase 2 NP28761 
Study of Alectinib in ALK+ NSCLC Alice Shaw1, Howard West2, Mark A. Socinski3, 
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Hershey Cancer Institute, Hershey/PA/United States of America, 8Medical University of 
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Institute/Florida Atlantic University, Boca Raton/FL/United States of America, 11Memorial 
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Oncology, H. Lee Moffitt Cancer Center and Research Institute, Inc., Tampa/FL/United 
States of America, 13Oregon Health & Science University, Portland/OR/United States of 
America, 14Florida Hospital Cancer Insititute, Orlando/FL/United States of America, 15Internal 
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Background: ALK gene rearrangements occur in approximately 3–6% of patients with 
non-small-cell lung cancer (NSCLC). Crizotinib has demonstrated efficacy in ALK+ NSCLC, 
however many patients experience systemic and/or central nervous system (CNS) 
disease progression within one year of treatment. Alectinib, a CNS-penetrant and highly 
selective ALK inhibitor, has shown preclinical activity in the CNS (Ou, et al. JTO 2013) and 
clinical efficacy in crizotinib-naïve (Ohe, et al. ASCO 2015) and pre-treated (Ou, et al. 
ASCO 2015; Gandhi, et al. ASCO 2015) ALK+ NSCLC patients. We will present updated 
efficacy and safety outcomes from the phase II NP28761 study (NCT01871805).
Methods: North American patients ≥ 18 years of age with ALK+ NSCLC (by FDA-approved 
FISH test), disease progression following first-line crizotinib, and ECOG PS ≤2 were 
enrolled. Patients received oral alectinib (600mg) twice daily until progression, death or 
withdrawal. The primary endpoint was overall response rate (ORR) by independent review 
committee (IRC) using RECIST v1.1. Secondary endpoints included investigator-assessed 
ORR; progression-free survival (PFS); quality of life (QoL); CNS response rate; disease 
control rate (DCR); and safety. Results: At data cut-off (24 October 2014), 87 patients 
were enrolled in the intent-to-treat population. Median age was 54 years; 74% had 
received prior chemotherapy; 60% of patients had baseline CNS metastases, of whom 

unexpected safety issue except for more Cis-associated peripheral neuropathy which 
became more noticeable as the treatment continued beyond 6 cycles of therapy. Median 
PFS was 8.2 months (mos) for the entire group, and 10.6 mos and 6.6 mos for EGFR mt(+) 
and mt(-) groups, respectively. Overall median survival has not been reached yet with an 
estimated 2-year survival rate of 56.3%. Conclusion: First-line sequential administration 
of G with Pem/Cis chemotherapy was well tolerated with no undue side effects or any 
compromise in efficacy parameters. Detailed data will be presented to see whether this 
strategy warrants further investigation in a certain subset of pts with advanced NSCLC.  
Keywords: Never-smoker lung cancer, Targeted therapy, EGFR-TKI, Frontline 
chemotherapy
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ORAL33.01 Crizotinib Outcome and Post-Progression Management in ALK+ 
NSCLC: IFCT-1302 CLINALK Michael Duruisseaux1, Benjamin Besse2, Jacques 
Cadranel3, Maurice Perol4, Elisabeth Quoix5, Julien Mazières6, Renaud Descourt7, 
Eric Dansin8, Clarisse Audigier-Valette9, Lionel Moreau10, José Hureaux11, Remi 
Veillon12, Josiane Otto13, Anne Madroszyk14, Alexis B. Cortot15, François Guichard16, 
Pascaline Boudou-Rouquette17, Alexandra Langlais18, Pascale Missy18, Franck Morin18, 
Gérard Zalcman19, Denis Moro-Sibilot1 1Thoracic Oncology Unit, Chest Department, 
Pôle Thorax Et Vaisseaux, CHU de Grenoble, Grenoble/France, 2Institut Gustave Roussy, 
Villejuif/France, 3Hôpital Tenon, Paris/France, 4Léon Bérard Cancer Center, Lyon/
France, 5Pulmonology, Hopital Civil, Strasbourg/France, 6Hôpital Larrey, Centre Hospitalier 
Universitaire de Toulouse, Toulouse/France, 7Pulmonology, CHU de Brest-Morvan, 
Brest/France, 8Centre Oscar Lambret, Lille/France, 9Chi Toulon, Toulon/France, 10Ch de 
Colmar, Colmar/France, 11CHU D’Angers, Angers/France, 12CHU de Bordeaux, Bordeaux/
France, 13Centre de Lutte Contre de Cancer de Nice, Nice/France, 14Centre de Lutte Contre 
de Cancer de Marseille, Marseille/France, 15CHU de Lille, Lille/France, 16Polyclinique de 
Bordeaux, Bordeaux/France, 17Hôpital Cochin, Paris/France, 18French Cooperative Thoracic 
Intergroup (LFCT), Paris/France, 19Centre Hospitalier Universitaire de Caen, Caen/France

Background: Phase III trials have demonstrated the superiority of the ALK 
tyrosine kinase inhibitor (ALK-TKI) crizotinib compared to standard chemotherapy in 
advanced ALK positive non-small cell lung cancers (ALK+ NSCLC) in first line and second 
line setting. Objective response rate (ORR) with crizotinib ranged from 65 to 75% and 
median progression free survival (PFS) from 7.7 to 10.9 months. However a resistance 
to crizotinib always occurs. The French Cooperative Thoracic Intergroup (LFCT) -1302 
CLINALK study aimed to describe clinical outcome and post-progression management 
in a large cohort of French patients with ALK+ NSCLC treated with crizotinib. Methods: 
IFCT-1302 CLINALK is a multicentric observational retrospective study. Patients 
with ALK+ NSCLC from centers of the IFCT network were included according to the main 
following criteria: advanced stage III or stage IV NSCLC, ALK immunochemistry (IHC) 
and/or ALK FISH positivity, crizotinib treatment in the setting of the French expanded 
access cohort program or as approved drug. Epidemiological and clinical data, crizotinib 
efficacy (objective response based on RECIST, PFS, overall survival (OS)), duration of 
treatment with crizotinib after disease progression and post progression outcome were 
collected on a case report form. The study inclusion period was from November 18 2011 
to December 31 2013. The data cut-off was December 31 2014. Results: 318 patients 
were included (median age 58.3, female 49.4%, caucasian 98.6%, non-smoker 55.1%, 
performance status 0/1 78.7%, adenocarcinoma 91.7%, stage III 14.5%, stage IV 85.5%, 
brain metastasis 35.9%). IHC was positive in 151/173 patients and FISH in 279/283 
patients. Before crizotinib treatment, patients received platinum-based chemotherapy in 
89% of cases and pemetrexed-based chemotherapy in 76.1%. Crizotinib was prescribed 
as first-line treatment in 17 patients (5.3%), second-line in 168 patients (52.8%), third-
line in 58 patients (18.2%) and more than third-line in 75 patients (23.7%). Objective 
response was complete response in 1 patient (0.3%), partial response in 126 patients 
(40.0%), stable disease in 62 patients (19.7%) and progression in 58 patients (18.4%). 
ORR was 40.3 % (95%CI, 34.9-45.7). 262/318 patients presented progressive disease 
(82.4%) at time of analysis. Median PFS was 6.9 months (95%CI, 5.7-8.6). Median OS 
with crizotinib was 18.7 months (95%CI, 15.2-22.5). Median duration of treatment with 
crizotinib after disease progression was 56 days (29-203). Among 143 patients with 
subsequent treatments, crizotinib was rechallenged in 32 patients (22.4%). 58/143 
patients (40.6%) were treated after crizotinib failure with another ALK-TKI, either alectinib 
(19/58, 32.8%) or ceritinib (40/58, 69.0%). The ALK-TKI sequence was crizotinib-alectinib 
in 18 patients, crizotinib-ceritinib in 39 patients and crizotinib-alectinib-ceritinib in 1 
patient. Conclusion: This retrospective study of 318 patients with ALK+ NSCLC showed 
a remarkable efficacy of crizotinib, with a 18.7 months median OS, a 40.3% ORR and a 
6.9 months median PFS. However, ORR and mPFS were lower than those reported in 
phase III trials, which may be due to less stringent selection criteria. Analysis of predictive 
factors of response and survival including post-progression strategies will be presented.  
Keywords: ALK, crizotinib, non small cell lung cancer
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(CR; 14.0%) and a CNS DCR of 90.0% (78.2–96.7%). In the M+NMD group, 22 additional 
patients had a CR (29/135; 21.5%), giving a CNS ORR of 38.5% (30.3–47.3%), with a 
CNS DCR of 85.2% (78.1–90.7%). Complete responses were seen in patients with and 
without prior radiotherapy. Median CNS DOR after only 17% of events in both groups was 
7.6 months (5.8–7.6) in the MD group (n=30) and 7.6 months (5.8–10.3) in the M+NMD 
group (n=52), which is similar to the systemic DOR reported in both studies (Ou et al, 
ASCO 2015; Gandhi et al, ASCO 2015). Tolerability was also similar to the overall study 
population. Conclusion: Alectinib showed promising efficacy in the CNS in ALK+ NSCLC 
patients previously treated with crizotinib, achieving a complete response rate of 22% 
and a DCR of 85%, irrespective of prior radiotherapy. The CNS response was sustained 
for an equivalent duration to the systemic response, suggesting that alectinib could 
provide an effective treatment for patients with ALK+ NSCLC while actively targeting 
CNS metastases. The ongoing phase III clinical studies will assess the systemic and 
CNS efficacy of alectinib versus crizotinib as front-line therapy for ALK+ NSCLC patients.  
Keywords: CNS metastases, Alectinib, ALK, NSCLC
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Institute and Catalan Institute of Oncology, Badalona, Barcelona/Spain, 7Massachusetts 
General Hospital, Boston/MA/United States of America, 8Cancer Treatment Centers of 
America, Goodyear/AZ/United States of America, 9Ariad Pharmaceuticals, Inc., Cambridge/
MA/United States of America, 10University of Colorado Cancer Center, Aurora/CO/United 
States of America

Background: Brigatinib (AP26113), an investigational oral tyrosine kinase inhibitor 
with FDA breakthrough therapy designation for the treatment of patients with crizotinib-
resistant advanced ALK+ NSCLC, has preclinical activity against both rearranged ALK 
and clinically identified crizotinib-resistant mutant ALK. Methods: This is an ongoing 
phase 1/2, single-arm, open-label, multicenter study in patients with advanced 
malignancies (N=137; NCT01449461). Patients received escalating total daily doses of 
brigatinib from 30–300 mg during phase 1. Daily regimens of 90 mg, 180 mg, or 90 
mg for 7 days followed by 180 mg were evaluated in phase 2. Safety is reported for all 
treated patients; antitumor efficacy (ORR and PFS per RECIST v1.1) is reported for ALK+ 
NSCLC patients. Results: Seventy-nine (58%) patients had ALK+ NSCLC. Median age 
was 54 (29–83) years, 49% were female, 90% had prior crizotinib, and 47% had ≥ 2 prior 
chemotherapy regimens. As of February 17, 2015, 45/79 (57%) ALK+ NSCLC patients 
remained on study, with median time on treatment of 12.6 months (1 day to 35.5 months; 
n=79); ORR/PFS for evaluable ALK+ NSCLC patients was 74%/13.4 months (additional 
data shown in Table). In a post hoc independent radiological review of patients with brain 
metastases at baseline (as of January 19, 2015), 8/15 (53%) patients with measurable 
brain lesions ≥ 10 mm had an intracranial response (≥ 30% decrease in sum of longest 
diameters of target lesions) and 9/30 (30%) patients with only nonmeasurable lesions 
had disappearance of all lesions. Treatment-emergent AEs in ≥ 30% of total patients, 
generally grade 1/2, included nausea (52%), fatigue (42%), diarrhea (40%), headache 
(33%), and cough (32%). Early-onset pulmonary events, which occurred ≤7 days after 
treatment initiation and included dyspnea, hypoxia, and new pulmonary opacities on 
chest CT consistent with pneumonia or pneumonitis, were reported in 13/137 (9%) 
patients overall (6/44 [14%] at 180 mg qd; 2/50 [4%] at 90 mg qd [maintained or 
escalated to 180 mg qd after 7 days]).

Response and PFS With Brigatinib

All Evalu-
able ALK+ NS-
CLC Patients n=78

Prior Crizotinib n=70 No Prior Crizotinib n=8

Response, n(%)

OR (CR+PR) 58(74) 50(71) 8(100)

[95% CI] [63–84] [59–82] [63–100]

CR 7(9) 4(6) 3(38)

PR 51(65) 46(66) 5(63)

SD 11(14)a 11(16)a 0

PD 6(8) 6(9) 0

Termination before 
scan 3(4) 3(4) 0

Median duration of 
response,b mo 11.2c 9.9d Not reachede

Median PFS,b mo 13.4 13.4 Not reached
aIncludes non-CR/non-PD for 4 patients with no measurable disease at baseline bKa-
plan-Meier estimate cn=55 evaluable dn=48 evaluable en=7 evaluable

65% (34/52) had prior brain radiation therapy. Median follow-up was 20.7 weeks. ORR by 
IRC was 48% (95% CI 36–60); median PFS was 6.3 months (Table 1). In patients with 
measurable CNS lesions at baseline (n=16), IRC CNS ORR was 69% (95% CI 41–89) and 
CNS DCR was 100% (complete response, 13%; partial response, 56%; stable disease, 
31%). In patients with measurable or non-measurable CNS disease (n=52), IRC CNS ORR 
was 39% (95% CI 25–53) and 11 patients (21%) had complete CNS responses. The most 
common grade ≥ 3 AEs were elevated levels of blood creatine phosphokinase (8%), 
alanine aminotransferase (6%) and aspartate aminotransferase (5%); no GI toxicities 
leading to treatment withdrawal were reported. Clinically meaningful improvements were 
seen in EORTC QLQ-C30 items, including Global Health Status.

 

 
Conclusion: Alectinib (600mg twice daily) was well tolerated and demonstrated 
clinical efficacy in patients with ALK+ NSCLC disease who had progressed on 
prior crizotinib. A clinical benefit with alectinib was also observed in patients 
with CNS lesions at baseline. These data are preliminary; updated efficacy 
and safety data from a cut-off date of 27 April 2015 will be presented.  
Keywords: Alectinib, ALK, NSCLC
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Background: The central nervous system (CNS) is a frequent site of progression 
in ALK+ NSCLC patients treated with crizotinib, thus good CNS efficacy is of crucial 
importance for new ALK inhibitors. Two recent phase II studies examined the efficacy 
and safety of alectinib in patients with ALK+ NSCLC who progressed after crizotinib; 
data from both studies were pooled to further examine the efficacy of alectinib in the 
CNS. Methods: Both phase II, single-arm, multicenter studies enrolled ALK+ NSCLC 
patients previously treated with crizotinib. One study was conducted in North America 
only (NP28761; NCT01871805), the other was global (NP28673; NCT01801111). All 
patients received 600mg oral alectinib twice daily. A primary endpoint of both studies 
was objective response rate (ORR) by independent review committee (IRC) and key 
secondary endpoints included CNS ORR by IRC and CNS duration of response (DOR). 
Response was determined according to RECIST v1.1. All patients underwent imaging at 
baseline to assess CNS metastases. Results: The pooled analysis population comprised 
225 patients (n=87 from NP28761 and n=138 from NP28673); baseline characteristics 
were similar to each study population, with most patients being non-smokers, <65 years 
old with ECOG performance status 0/1. Median follow-up was 27.7 weeks. Fifty patients 
had measurable CNS disease at baseline (MD) while a further 85 had non-measurable 
disease (NMD) at baseline; both groups together (M+NMD) comprised 135 patients, 60% 
of the overall study population. In the MD group, 34 patients (68%) had received prior 
radiotherapy, but 24 of them had completed that radiotherapy >6 months prior to starting 
alectinib. For the M+NMD group, 94 patients (70%) had received prior radiotherapy, 
with 55 completing this >6 months prior to starting alectinib. In the MD group, 30/50 
patients had a CNS response (60.0%; 95% CI 45.2–73.6%), with 7 complete responses 
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in the same lobe) N0-2 NSCLC (TNM 6th edition). We present the results of compliance 
with the follow-up programs for the first 2 years after randomization. Methods: In the 
CXR arm, follow-up consisted of clinic visit and chest X-rays. In the CCT arm, patients 
underwent clinic visit, chest X-rays, thoraco-abdominal CT scan plus fiberoptic 
bronchoscopy (only mandatory for squamous cell and large cell carcinomas). In both 
arms, procedures were repeated every 6 months after randomization during the first 2 
years, and yearly until 5 years, in the absence of recurrence or second primary cancer. 
Supplementary procedures were allowed in case of symptoms. Primary endpoint was 
overall survival. Results: Between January 2005 and November 2012, 1775 patients were 
randomized (CXR: 888; CCT: 887). Patient characteristics were well balanced between 
the two arms: males 76.3%, median age 62 years (range: 33-87), adenocarcinomas 
56.7%, stage I-II 82.1%, lobectomy or bilobectomy 86,8%, pre- and/or post-operative 
radiotherapy 8.7%, and pre- and/or post-operative chemotherapy 45%. Surveillance was 
performed in 97% of patients at 6 months, in 94% at 12 months, in 90% at 18 months 
and in 84% at 24 months, and did not differ between the 2 arms. Intervals between 
randomization and visits were respected with no difference between arms (mean +/-SD 
in months from randomization: 5.93 +/- 0.84; 11.95 +/- 0.98; 18.05 +/- 0.99; 24.18 
+/-1.30, respectively). In the 757 patients of the CXR arm, who had a follow-up visit at 6 
months and no recurrence, 754 (99.6%) had a clinic visit and 730 (96.4%) a chest X-ray. In 
the 706 patients of the CCT arm who had a follow-up visit at 6 months and no recurrence, 
702 (99.4%) had a clinic visit, 478 (67.7%) a chest X-ray, 678 (96%) a chest CT-scan, 
and 342 (48.4%) a bronchoscopy. Comparable compliance results were observed at 12, 
18 and 24 months. In the CXR arm, supplementary thoracic CT-scans were done in 119 
patients (15.7 %) at 6 months, in 96 (14.4 %) at 12 months, in 78 (13.2%) at 18 months 
and in 58 (11.4%) at 24 months. Other supplementary procedures were more frequent 
in the CCT arm than in the CXR arm, consisting mostly of brain imaging (at 6 months, in 
93 (13.2%) and 39 (5.2%) patients, respectively, p<.001). Conclusion: Compliance with 
the follow-up programs was excellent in terms of timing. Chest X-ray was often omitted 
in the CCT arm. In the CXR arm, supplementary CT-scans that did not lead to a diagnosis 
of recurrence or second primary cancer were performed in 10 to 15% of patients. In the 
CCT arm, the most frequently performed supplementary procedure was brain imaging.  
Keywords: follow-up programs, non-small cell lung cancer (NSCLC), IFCT, Surgery
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ORAL34.02 Impact of Attainment of National Comprehensive Cancer Network 
(NCCN) Quality Parameters on Patient Survival after Resection of Lung Cancer  
Nicholas Faris1, Xinhua Yu2, Ransome Eke2, MatthewP. Smeltzer2, George Relyea2, 
FedoriaE. Rugless1, Carrie Fehnel1, Nibedita Chakraborty1, Cheryl Houston-Harris1, 
Fujin Lu1, EdwardT. Robbins3, RaymondS. Signore3, Laura Mchugh3, Brad Wolf4, Chris 
Mutrie4, Lawrence Deese5, Paul Levy6, Edward Crocker7, Lynn Wiggins8, Raymond U. 
Osarogiagbon1 1Thoracic Oncology Research Group, Multidisciplinary Thoracic Oncology 
Program, Baptist Cancer Center, Memphis/TN/United States of America, 2Epidemiology and 
Biostatistics, University of Memphis School of Public Health, Memphis/TN/United States of 
America, 3Multidisciplinary Thoracic Oncology Program, Baptist Cancer Center, Memphis/
TN/United States of America, 4Baptist Memorial Health Care Corporation, Memphis/TN/
United States of America, 5Baptist Memorial Health Care Corporation, Oxford/MS/United 
States of America, 6Baptist Memorial Health Care Corporation, Jonesboro/AR/United States 
of America, 7Baptist Memorial Health Care Corporation, Columbus/MS/United States of 
America, 8St. Bernard’s Regional Medical Center, Jonesboro/AR/United States of America

Background: The NCCN surgical resection guidelines for non-small cell lung cancer 
(NSCLC) recommend lobectomy or greater extent of resection, negative margins, and 
examination of lymph nodes from the hilum, and 3 or more mediastinal stations. We sought 
to determine the impact of these guidelines on patients’ long-term survival. Methods:We 
conducted a retrospective review of patient-level data from all curative-intent NSCLC 
resections at 11 institutions in 5 Dartmouth Hospital Referral Regions in Eastern 
Arkansas, North Mississippi, and Western Tennessee from 2004 to 2013. Following a 
descriptive analysis of the cohort, we used a Cox proportional hazard model to assess 
the overall survival impact of attaining the NCCN guidelines. All models were adjusted for 
patient age and pathologic stage. Results: Of the 2,410 eligible resections, 314 (13.1%) 
were sub-lobar, 86.9% were lobectomy or greater; 90.2% had negative margins, 5.8% 
had positive margins, 4% unknown margin status; 73.2% had hilar nodes sampled; but 
only 25.9% of surgeries had three or more mediastinal nodal stations sampled. Overall, 
although only 18% of surgeries met all four criteria, there was a significant increasing 
trend from 4% in 2004 and 12% in 2009, to 39% in 2013 (p<0.001). Patients whose 
surgery met all four criteria had a 23% survival benefit compared with those who did not 
(Hazard Ratio [HR]: 0.77, 95%CI: 0.64-0.94, p=0.009). Patients with negative margins 
had 15% survival benefit compared to those with positive margins (HR: 0.85, 95%CI: 
0.66-1.08, p=0.18); those with lobectomy or greater resection had a 14% survival benefit 
over those with sub-lobar resection (HR: 0.86, 95%CI: 0.70-1.04, p=0.12); those with 
hilar node sampling had a 3% survival benefit (HR: 0.97, 95%CI: 0.83-1.13, p=0.68); and 
those with three or more mediastinal stations examined had a 17% survival benefit over 
those without (HR: 0.84, 95%CI: 0.71-0.98, p=0.03).

Conclusion: Brigatinib has promising antitumor activity in ALK+ NSCLC patients 
with (71% ORR; PFS 13.4 months) or without (100% ORR) prior crizotinib, including 
patients with brain metastases (53% ORR in patients with measurable brain lesions). 
Early-onset pulmonary events were less frequent when starting at 90 vs 180 
mg qd. A pivotal global phase 2 trial (ALTA) of brigatinib 90 mg qd vs 90 mg qd for 
7 days followed by 180 mg qd in crizotinib-resistant ALK+ NSCLC is ongoing.  
Keywords: NSCLC, TKI, brigatinib
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ORAL33.07 Clinical Activity and Safety of the ALK/ROS1 TK Inhibitor PF-
06463922 in Advanced NSCLC Tm Bauer1, Benjamin J. Solomon2, Benjamin Besse3, 
A Navarro4, L James5, J Clancy6, G Mugundu7, Jf Martini7, A Abbattista8, A Shaw9 
1Sarah Cannon Research Institute, Tennessee Oncology, PLLC, Nashville/TN/United States of 
America, 2Peter MacCallum Cancer Center, Victoria/ACT/Australia, 3Institut Gustave Roussy, 
Villejuif/France, 4Vall D’Hebron University Hospital, Barcelona/Spain, 5Pfizer Oncology, New 
York/NY/United States of America, 6Inventiv Health Clinical, Princeton/NJ/United States of 
America, 7Pfizer Oncology, La Jolla/CA/United States of America, 8Pfizer Oncology, Milan/
Italy, 9Massachusetts General Hospital, Boston/MA/United States of America

Background: Overcoming acquired resistance in ALK+ and ROS1+ non-small-cell lung 
cancer (NSCLC) patients (pts) is key to optimizing therapy. PF-06463922 is a selective, 
brain-penetrant tyrosine kinase inhibitor (TKI) with demonstrated clinical activity against 
de novo fusions as well as resistance mutations, including ALK G1202R, that arise during 
treatment with other TKIs. Methods: In this ongoing phase I study, eligible pts had ALK+ 
or ROS1+ NSCLC, with or without brain metastases, and were treatment naïve or had 
disease progression after at least 1 prior TKIs. Pts with central nervous system (CNS) 
metastases, including untreated asymptomatic metastases, were eligible. Tumor tissue 
(archival sample or de novo biopsy) was required for enrollment. A modified continual 
reassessment method was used to estimate the maximum tolerated dose (MTD) and 
select a recommended phase II dose (RP2D). Once- (QD) or twice-daily (BID) dosing in 
21-day cycles was explored. Secondary objectives included efficacy, safety, tolerability, 
pharmacokinetics (PK), effect on cognitive function, patient-reported outcomes, potential 
to induce/inhibit CYP3A4, biomarkers of drug response and resistance, and intracranial 
antitumor activity. Results: 25 ALK+ pts (20 with CNS metastases, 23 previously treated 
with at least 1 ALK TKIs) and 5 ROS1+ pts (3 with CNS metastases, 3 previously treated 
with crizotinib) have been enrolled across 7 QD dose levels and 2 BID dose levels. Of 
21 patients evaluable for intracranial response, 16 had stable disease or confirmed 
complete/partial response. The most common treatment-related adverse events (AEs) 
were hypercholesterolemia, peripheral neuropathy, and peripheral edema, occurring in 
47%, 27% and 23% of pts, respectively. Peripheral neuropathy was reversible following 
treatment delay or dose reduction. The most common grade 3 and higher treatment-
related AE was hypercholesterolemia, occurring in 10% of pts, which was well managed 
with statins. One DLT was reported for a pt at 200 mg QD, who received less than 16 of 
the 21 planned doses of study drug due to grade 2 CNS effects. To date, 20 pts remain 
on treatment. Preliminary PK analyses suggest that exposure increased linearly from 
10 to 75 mg QD, with a terminal half-life of 20-28 hrs. At doses beyond 75 mg QD, the 
increase in exposure appeared to be non-proportional. PF-06463922 is considered a 
moderate inducer of CYP3A4. Conclusion: PF-06463922 is a potent ALK/ROS1 TKI that 
has demonstrated clinical activity in ALK+ and ROS1+ NSCLC pts, most of whom had CNS 
metastases and had received at least 1 prior TKI. The RP2D has not yet been established.  
Keywords: ALK, lung cancer, ros1, PF-06463922
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ORAL34.01 Compliance with Follow-Up Programs After Surgery for Non-Small 
Cell Lung Cancer in the Phase III IFCT-0302 Trial Virginie Westeel1, Fabrice 
Barlesi2, Pascal Foucher3, Jean-Jacques Lafitte4, Jean Domas5, Philippe Girard6, Jean 
Trédaniel7, Marie Wislez8, Patrick Dumont9, Elisabeth Quoix10, Olivier Raffy11, Denis 
Braun12, Marc Derollez13, François Goupil14, Jacques Hermann15, Etienne Devin16, Marie 
Paule Lebitasy17, Franck Morin17, Gérard Zalcman18 1Centre Hospitalier Universitaire, 
Besançon/France, 2Aix Marseille University, Assistance Publique Hôpitaux de Marseille, 
Multidisciplinary Oncology and Therapeutic Innovations, Marseille/France, 3CHU de Dijon 
- Hôpital Du Bocage, Dijon/France, 4Pneumology, CHU Lille, Lille/France, 5Centre Catalan 
D’Oncologie, Perpignan/France, 6Institut Mutualiste Montsouris, Paris/France, 7Gh Saint-
Joseph, Paris/France, 8Ap-Hp - Tenon Hospital, Paris/France, 9Centre Hospitalier de Chauny, 
Chauny/France, 10Hopital Civil, Strasbourg/France, 11Ch, Chartres/France, 12Medical Office, 
Briey/France, 13Medical Office, Maubeuge/France, 14Centre Hospitalier Du Mans, Le Mans/
France, 15HPM - Hopital Schuman, Metz/France, 16Ch Eure-Et-Seine, Evreux/France, 17French 
Cooperative Thoracic Intergroup (LFCT), Paris/France, 18Centre Hospitalier Universitaire de 
Caen, Caen/France

Background: In patients operated on for non-small cell lung cancer, several guidelines 
recommend a follow-up based on regular clinic visits and chest CT-scans. However, 
evidence to support these recommendations is poor, in the absence of randomized 
data. The IFCT-0302 trial is a randomized multicenter trial which compared 2 follow-up 
programs after complete resection for a clinical stage I, II, IIIA and T4 (pulmonary nodules 
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smoking status or type of LN sampling (minimal/systematic). Among patients with 
SCC, univariate analysis identifi ed increased number of chemotherapy cycles and 
operative technique (pneumectomy) as associated with improved DFS (p<0.05). Only 
operative technique remained in the multivariate model. When including N-category 
(p<0.10 in univariate analysis) in the multivariate model, N-category and number of 
chemotherapy cycles were also selected. Lower N-category and smaller tumor size were 
signifi cantly associated with improved OS, in univariate and multivariate analyses. Among 
patients with non-SCC, univariate analysis identifi ed younger age, being female, lower 
N-category and earlier disease stage with improved DFS, and lower N-category, earlier 
disease stage and region (East Asia) with improved OS. N-category and gender, and 
N-category and region remained signifi cant in the multivariate analysis for DFS and OS, 
respectively. Conclusion: This is the fi rst prognostic factor analysis in resected NSCLC 
performed on data from a large, prospective randomized study. It highlighted that in 
terms of DFS, SCC patients have a better prognosis than non-SCC patients. N-category 
plays a major role in determining prognosis. Operative technique (pneumectomy), number 
of chemotherapy cycles (SCC) and gender (non-SCC) are also associated with outcome. 
Variables predictive for OS are N-category and tumor size (all) and region (non-SCC). 
These results confi rm retrospective studies done within the context of TNM classifi cation, 
but add that histopathology subtype is a strong determinant for DFS in resected NSCLC. 
Keywords: NSCLC, prognostic factors.
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ORAL34.05 Survival Implications of Variation in the Lymph Node (LN) Count 
in ACOSOG Z0030 (Alliance) Raymond U. Osarogiagbon1, Paul A. Decker2, Karla 
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and Data Center, Mayo Clinic Rochester, Rochester/MN/United States of America, 3Surgery, 
Mayo Clinic, Rochester/United States of America, 4Surgery, University of Toronto, Toronto/
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Background: Variation in the thoroughness and accuracy of pathologic lymph node (LN) 
staging may contribute to within-stage variation in survival after curative-intent resection 
of non-small-cell lung cancer. Accurate staging mandates effective collaboration between 
surgeons and pathologists. ACOSOG Z0030 tightly controlled surgeon practice, but not 
pathology practice. We tested the impact of the thoroughness of pathologic examination 
(using the number of examined LNs as a surrogate) on detection of LN metastasis and 
survival. Methods: We reanalyzed the mediastinal LN dissection arm of ACOSOG Z0030, 
using linear regression to examine the clinical and demographic factors associated with 
LN count, Cox proportional hazards models to determine the association between the 
number of LNs examined and survival of patients with pN0 and pN1 disease, and logistic 
regression to determine association of number of LN examined and the discovery of 
unexpected N2 LN metastasis. Overall (OS) and recurrence-free survival (RFS), were 
analyzed without and with adjustment for T-category. Results: The 524 patients, had a 
mean age of 66.8 years, and were 52% male. Forty-four percent had adenocarcinoma, 
27% squamous, 4% large cell, and 25% ‘other’ histology; 96% had T1/2 disease. Four 
hundred and thirty-nine (84%) were pN0, 63 (12%) pN1, and 21 (4%) pN2. In patients 
with pN0, pN1, and pN2 respectively, the mean number of mediastinal LNs examined 
was 13.5, 12.9, and 17.4; station 10 LNs were 2.4, 2.7, and 2.5; station 11-14 LNs were 
4.6, 6.2, and 6.2; total LNs (from all stations) were 19.7, 21.3, 25. Tumor histology 
and pN-category were the only factors associated with the number of LNs examined: 
patients with squamous histology tended to have the most number of non-hilar N1 LNs 
examined (p<0.001); patients with pN1/N2 had more non-hilar N1 nodes than those 
with pN0 (p=0.005); those with pN2 had more N2 nodes examined than those with 
pN0 or pN1 (p=0.085). There was a consistent association between the number of LNs 
examined and survival. Patients with pN0 had better OS (HR 0.96; p=0.12) and RFS (HR 
0.97; p=0.2) with examination of more non-hilar nodes; patients with pN1, had better 
OS and RFS with increased examination of LNs from N2 (OS HR=0.96, p=0.059; RFS 
HR=0.95, p=0.03) and all stations (OS HR=0.97, p=0.048; RFS HR=0.96, p==0.012). 
Adjustment for T-category strengthened these relationships between the number of 
LNs, pN-stage and survival. The likelihood of discovering N2 disease was associated 
with increased examination of LNs from mediastinal (odds ratio=1.04; p=0.035) and 
all stations (OR=1.03; p=0.035). Conclusion: Despite uniformly thorough surgical 
hilar/mediastinal LN harvesting, the number of LNs examined was associated with the 
likelihood of detecting nodal metastasis, and survival. Patients with more LNs examined 
were more likely to have LN metastasis, examination of more LNs was associated 
with better survival in patients within the same pN-category. This may indicate an 
effect of variable thoroughness in pathologic examination processes on the accuracy 
and prognostic value of the pathology nodal staging system. Heterogeneity in the 
cancer immune response may be an alternative hypothesis to explain these fi ndings. 
Keywords: lymph node staging, Pathology examination, Quality of care, Thoroughness 
of staging
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ORAL34.06 Impact of Surgeons’ Attainment of Quality Resection Parameters 
on Non-Small-Cell Lung Cancer (NSCLC) Patients’ Survival
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Conclusion: Although only 18% of NSCLC resections in this cohort from a high 
lung cancer mortality region of the US met all four NCCN good-quality surgical 
resection criteria, the rate of quality attainment has signifi cantly increased during 
the past decade. Patients whose resections met NCCN quality criteria had a 
substantially survival benefi t, which is particularly driven by the recommendation 
for sampling of ≥ 3 mediastinal nodal stations. Intraoperative mediastinal lymph 
node retrieval should be a focus of quality improvement for NSCLC resections. 
Keywords: non-small cell lung cancer, NCCN guidelines, Surgical resection, patient 
survival
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Background: The MAGRIT study was a worldwide, multicenter, phase-3 double-blind, 
randomized trial evaluating effi cacy of the MAGE-A3 Cancer Immunotherapeutic in 
resected non-small cell lung cancer (NSCLC) (www.clinicaltrials.gov NCT00480025). We 
examined baseline patient and disease characteristics associated with overall survival (OS) 
and disease-free survival (DFS) among patients assigned to placebo. Methods: Study 
participants were ≥ 18 years, with histologically proven, MAGE-A3-positive stage IB, II 
or IIIA NSCLC (AJCC 6.0). Participants had undergone complete anatomical resection 
of the tumor (lobectomy or pneumectomy) with mediastinal lymph node (LN) dissection 
or sampling according to standard of care. Up to four cycles of platinum-based adjuvant 
chemotherapy were allowed. Cox regression models were used to explore characteristics 
that could predict DFS and OS. Factors statistically signifi cant in univariate analysis 
(p<0.05) were included in multivariate models using a stepwise approach (p<0.05 to 
enter/remain in the model). Results: There were 757 placebo patients in the total treated 
population; median age 63 years, 76% male, 53% with squamous cell carcinoma (SCC), 
34% with adenocarcinoma, 98% with performance status 0-1, 52% had received adjuvant 
chemotherapy.In univariate analyses, SCC, lower N-category and earlier disease stage 
were associated with improved DFS. Lower N-category, earlier stage and smaller tumor 
size were associated with improved OS. In multivariate analysis, N-category (HR 1.34, 
95%CI [1.16-1.55]) and histological type (HR for SCC vs non-SCC 0.64, 95%CI [0.51-
0.81]) remained signifi cant for DFS. N-category (HR 1.47, 95%CI [1.21-1.79]) and tumor 
size (HR by unit increase 1.08, 95%CI [1.01-1.15]) did so for OS. No association was 
found between DFS or OS and age, gender, race, region, baseline performance status, 
quantitative MAGE-A3 expression, chemotherapy administration or type of chemotherapy, 
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of postoperative adjuvant therapy, using proportional hazards models. Results: Of 
112,998 resections over 8 years, 5335 (4.72%) had positive margins. This population 
represents >4-fold the sum of all previous English-language publications on margin-
positive resections. The annual incomplete resection rate was stable over the 8-year 
time-span, ranging between 4.38% and 5.23% (trend-test p=0.07). Patient demographic 
and clinical factors associated with increased adjusted odds ratio (aOR) of incomplete 
resection included black race (p=0.006), age-based Medicare insurance (p=0.006), 
urban residence (p=0.01), squamous histology, high tumor grade, tumor overlapping 
more than 1 lobe, tumor location in the main bronchus, and advanced pathologic stage 
(p < .001 for all clinical factors). Surgery performed at Community Cancer Programs 
(p=0.002), institutions with high proportions of underinsured patients (p=0.01), and 
institutions with lower cancer resection volumes (p=0.006), also had increased aOR. The 
crude 5-year survival rate of patients with complete v incomplete resection was 58.5% 
v 33.8% (p < 0.001). The survival difference persisted when patients were stratifi ed by 
tumor size, T-category and aggregate American Joint Committee on Cancer stage. The 
survival curve of patients with margin-positive stage I disease overlapped that of patients 
with completely resected stage II. Patients with incompletely resected stage II disease 
had worse survival than those with completely resected stage III disease. The survival 
detriment was consistent at 1, 3, and 5 years. After incomplete resection, adjuvant 
chemotherapy was associated with improved 5-year survival across all stages (p<0.01); 
radiotherapy was associated with worse survival in stage I patients (p<0.001), and had 
no signifi cant impact in patients with stage II and III disease; chemo-radiation therapy had 
no signifi cant impact in patients with stage I, but was associated with improved survival 
in patients with stage II and III disease (p<0.001). Conclusion: Margin involvement 
signifi cantly impaired survival after NSCLC resection, irrespective of stage. Causative 
institutional and provider practices should be identifi ed, to minimize this adverse outcome. 
Postoperative adjuvant chemotherapy mitigated the mortality risk independently of 
stage, whilst postoperative radiotherapy exacerbated the risk in patients with stage I 
disease, and chemoradiation therapy was associated with improved survival in patients 
with stage II and III disease. These fi ndings need validation in prospective clinical trials. 
Keywords: survival, Resection margin, Non-R0 resection, Adjuvant therapy
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ORAL35.01 Surgical Approach and Disease Recurrence in NSCLC Patients 
in the MAGRIT Study Eric Vallieres1, Marcin Zielinski2, Erich Stoelben3, Yi-Long Wu4, 
Jian-Hua Fu5, Kimberly Costas6, Mitsuhiro Takenoyama7, Stephen Hazelrigg8, Jianjun 
Wang9, Chih-Yi Chen10, Masahiko Higashiyama11, David Harpole12, Robert Shen13, David 
Rice14, Richard Malthaner15, Wu-Wei Lai16, Gunda Leschber17, Fumihiro Tanaka18, Stephen 
Yau19, Narcisa Mesaros20, Muriel Debois21, Channa Debruyne20, Karen Langfeld20, 
Patrick Therasse21, Tonu Vanakesa22 1Swedish Cancer Institute of Seattle, Seattle/AL/
United States of America, 2Pulmonary Hospital, Zakopane/Poland, 3Lung Clinic, Hospital 
of the City of Cologne, Cologne/Germany, 4Guangdong General Hospital & Guangdong 
Academy of Medical Sciences, Guangzhgou/China, 5Sun Yat-Sen University Cancer Center, 
Guangzhou/China, 6Providende Regional Medical Center Everett, Everett/WA/United States 
of America, 7Department of Thoracic Oncology, National Kyusyu Cancer Center, Fukuoka 
City/Japan, 8Southern Illinois University, School of Medicine, Springfi eld/AL/United States 
of America, 9Union Hospital,Tongji Medical College, Huazhong Univ. of Sci. & Tech, Wuhan/
China, 10Chung Shan Medical University Hospital, Taichung/Taiwan, 11Dpt of General Thoracic 
Surgery, Osaka Medical Center for Cancer & Cardiovascular Diseases, Osaka/Japan, 12Duke 
University Medical Center, Durham/AL/United States of America, 13Ayo Clinic College of 
Medicine, Rochester/MN/United States of America, 14University of Texas M.D. Anderson 
Cancer Center, Houston/TX/United States of America, 15London Health Sciences Centre, 
London/AB/Canada, 16National Cheng Kung University Hospital, Tainan/Taiwan, 17Dept of 
Thoracic Surgery, Berlin/Germany, 18University of Occupational and Environmental Health,, 
Kitakyusyu/Japan, 19Clinical Oncology, Queen Elizabeth Hospital, Hong Kong, Hong Kong/
China, 20Medical Governance and Bioethics, GSK, Rixensart/Belgium, 21Medical Governance 
and Bioethics, GSK Vaccines, Rixensart/Belgium, 22North Estonia Medical Center, Tallinn/
Poland

Background: Surgical resection is the standard treatment for early stage Non-Small Cell 
Lung Cancer (NSCLC). Anatomical resection with lymphadenectomy is recommended 
in surgically treated patients with Stage I-IIIA NSCLC. Whether mediastinal lymph node 
dissection (MLND) or mediastinal lymph node sampling (MLNS) should be performed 
remains controversial, and there is currently no consensus within the literature. We 
describe surgical approaches and patterns of disease recurrence in patients enrolled 
in MAGRIT: a large global randomized study of the MAGE-A3 Cancer Immunotherapeutic 
versus placebo after complete tumor resection (Phase III trial, MAGRIT, NCT00480025).
Methods: Study participants were aged ≥ 18 years, with histologically-proven, MAGE-A3-
positive Stage IB, II or IIIA NSCLC (AJCC 6.0) who had undergone R0 anatomic resection of 
their tumor (lobectomy or pneumonectomy) with mediastinal lymphadenectomy. Patients 
were randomized to MAGE-A3 or placebo in a 2:1 ratio. A total of 2,272 patients were 
treated at 556 centers in 34 countries. Because MAGRIT did not demonstrate effi cacy 
overall, and because the number of recurrences in the placebo arm was small (n=271), 
recurrence patterns by surgical technique are presented in the overall population. An 
analysis of the placebo population was also conducted as the overall population results 
are subject to potential bias (a limited treatment effect in small sub-groups cannot be 
excluded). Cox regression models were used to explore whether lymphadenectomy 
procedure could be prognostic for disease-free survival (DFS) or overall survival 
(OS). Results: In the total treated population, 76% were men, 52% had squamous cell 

States of America, 3Multidisciplinary Thoracic Oncology Program, Baptist Cancer Center, 
Memphis/TN/United States of America, 4Baptist Memorial Health Care Corporation, Oxford/
MS/United States of America, 5Baptist Memorial Health Care Corporation, Jonesboro/AR/
United States of America, 6Baptist Memorial Health Care Corporation, Columbus/MS/United 
States of America, 7St. Bernard’s Regional Medical Center, Jonesboro/AR/United States of 
America, 8Baptist Memorial Health Care Corporation, Memphis/TN/United States of America

Background: The 60,000 patients who annually undergo curative-intent resection 
for lung cancer in the US constitute the vast majority of long-term NSCLC survivors. 
However, >50% of patients die within 5 years after curative-intent resection. We 
sought to directly measure the effect of variability in surgeon practice on patients’ 
survival. Methods:We collected patient-level data from all NSCLC resections performed 
in 8 mid-south hospitals from 2009 to 2013. Recipients of preoperative adjuvant therapy 
were ineligible. We grouped surgeons by their resection proportions for pneumonectomy 
and wedge resection, resections with positive margins, and resections without 
mediastinal lymph nodes. We assigned scores of 1 = <5%, 2 = 5-15%, and 3 = ≥  15% 
for pneumonectomy and wedge resection rates; 1 = <5%, 2 = 5-10%, and 3 = ≥  10% for 
resections with positive margins; 1 = < 10%, 2 = 10-50%, and 3 = ≥  50% for resections 
without mediastinal lymph node examination. The individual scores were then combined 
for an aggregate surgeon score. Surgeons were then grouped into three tiers: 1 =≤6, 
2 = 7-8, and 3 = ≥ 9. A survival analysis was conducted for patients aggregated by 
surgeon score tier, adjusted for patient race, gender, and age at surgery, pathologic 
stage, and surgeon’s case-volume. Results: 1,339 resections were performed by 39 
surgeons: 17 surgeons (43.6%) in tier 1(aggregate score ≤ 6) operated on 623 patients 
(44.5%); 14 surgeons (35.9%) in tier 2 operated on 669 patients (47.8%); and 8 surgeons 
(25.5%) in tier 3 operated on 107 patients (7.65%). Figure 1 plots the Kaplan – Meier 
survival curve for patients in each surgeon tier. Tiers 2 and 3 patients had signifi cantly 
higher hazard rates than tier 1 patients, with Hazard Ratio (HR)=1.76, 95%CI: 1.17, 2.64, 
p=.007 and HR=1.39, 95%CI: 1.11, 1.75, p=.004, respectively. Hazard rates between 
patients in surgeon tiers 3 and 2 were not signifi cantly different, HR=1.26, 95%CI: 0.87, 
1.82, p=.221.

 

Conclusion: We have developed a simple method of measuring the effect of variability in 
surgeon practice on patient outcomes. Patients who had resection by surgeons with lower 
rates of pneumonectomy and wedge resections, positive margins, and non-examination 
of mediastinal lymph nodes show improved survival over patients operated by surgeons 
with higher rates. Defi ciency in attaining these quality parameters can be corrected 
at the individual surgeon level. Surgeon-level corrective interventions are warranted. 
Keywords: non-small cell lung cancer, Surgical resection, surgeon impact, patient 
survival
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ORAL34.07 Prevalence, Prognostic Implications and Survival Modulators of 
Incompletely Resected Non-Small Cell Lung Cancer (NSCLC) in the US
Raymond U. Osarogiagbon1, Chun C. Lin2, Matthew P. Smeltzer3, Ahmedin Jemal4
1Multidisciplinary Thoracic Oncology Program, Baptist Cancer Center, Memphis/TN/United 
States of America, 2Surveillance and Health Services Research, American Cancer Society, 
Atlanta/GA/United States of America, 3Epidemiology and Biostatistics, University of Memphis 
School of Public Health, Memphis/TN/United States of America,4Surveillance and Health 
Services Research, American Cancer Society, Atlanta/AL/United States of America

Background: The survival impact of incomplete resection of NSCLC has never been 
systematically quantifi ed, nor has the value of postoperative adjuvant therapy in this 
situation. Current clinical practice guidelines are based on single-institutional retrospective 
studies with few patients. The studies have contradictory fi ndings about the survival 
impact of non-R0 resection and the benefi t of adjuvant therapy. Methods: We analyzed 
pathologic stage I-IIIA NSCLC resections in the National Cancer Data Base from 2004 
to 2011 to determine clinical, socio-demographic and institutional factors associated 
with margin involvement using multivariate logistic regression models. We compared 
the survival of patients with and without positive margins and evaluated the impact 
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Conclusion: In an analysis of a population- based dataset, a large proportion of patients 
was found to have received wedge resection for stage T1a N0 NSCLC. Segmentectomy 
for T1a N0 NSCLC had similar 30 -day mortality but improved long- term survival when 
compared to wedge resection, even for patients with very small tumors ≤ 1 cm, for 
patients with no comorbidities and for patients with pathologic T1a pN0 disease.  
Keywords: segmentectomy, sublobar resection, non-small cell lung cancer, wedge 
resection
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ORAL35.03 Salvage Surgery for Local Failures after Stereotactic Ablative 
Radiotherapy for Lung Malignancies Naomi Verstegen1, Alexander Maat2, Frank 
Lagerwaard1, Marinus Paul3, Michel Versteegh4, Joris Joosten5, Willem Lastdrager6, 
Egbert Smit7, Berend Slotman1, Joost Nuyttens8, Suresh Senan1 1Radiation Oncology, VU 
University Medical Center, Amsterdam/Netherlands, 2Dept. of Thoracic Surgery, Erasmus 
Medical Center, Rotterdam/Netherlands, 3Dept of Cardiothoracic Surgery, VU University 
Medical Center, Amsterdam/Netherlands, 4Dept. of Thoracic Surgery, Leiden University 
Medical Center (LUMC), Leiden/Netherlands, 5Dept. of Surgery, Westfries Gasthuis, Hoorn/
Netherlands, 6Dept. of Surgery, Gelre Hospital, Apeldoorn/Netherlands, 7Dept. of Thoracic 
Oncology, Netherlands Cancer Institute, Amsterdam/Netherlands, 8Dept. of Radiation 
Oncology, Erasmus Medical Center, Rotterdam/Netherlands

Background: Stereotactic ablative radiotherapy (SABR) is a guideline-recommended 
therapy for unfit patients with early stage non-small cell lung cancer (NSCLC), and for 
pulmonary metastases. Experience with SABR for potentially operable patients is also 
increasing, and salvage surgery may have a role in patients who subsequently develop 
a local tumor recurrence. However, prior high-dose SABR could theoretically increase 
local adhesions and compromise wound healing. As the published literature is limited, 
we describe our experience with salvage surgery in 17 patients who developed a 
local recurrence after SABR. Methods: Patients who underwent surgical salvage for 
a local recurrence following SABR for pulmonary malignancies were identified from 
two Dutch institutional databases, as well as cases provided by other Dutch surgeons. 
Complications were scored using the Dindo-Clavien-classification. Results: Seventeen 
patients who underwent surgery for a local recurrence were identified. Patients were 
treated with SABR for either primary non-small cell lung cancers (N=9) or solitary 
metastasis (N=8). Four patients with solitary metastasis underwent surgery twice each 
for separate recurrences. Median time to local recurrence was 15.6 months. Recurrences 
were diagnosed with CT- and/or 18FDG-PET-imaging, with 5 patients also having a pre-
surgical pathological diagnosis. Extensive adhesions were observed during 5 resections, 
requiring conversion from a thoracoscopic procedure to thoracotomy in 3 procedures. 
Four patients experienced complications post-surgery; grade 2 (N=2) and grade 3a 
(N=2), respectively. All resected specimens confirmed the presence of viable tumor cells. 
Median length of hospital stay was 7 days (range 4-15 days) and 30-day mortality was 
0%. Lymph node dissection revealed mediastinal metastases in 3 patients, all of whom 
received adjuvant therapy. Median follow-up after surgery was 41 months and median 
overall survival was 38 months. Conclusion: Experience with 21 surgical procedures 
for local recurrences post-SABR revealed only two grade IIIa complications, and a 30-
day mortality of 0%. Median overall survival after surgery was 38 months. These results 
suggest that salvage surgery may be safely performed in selected patients following SABR.  
Keywords: local recurrence, stereotactic radiotherapy, lung tumors, Surgery

SURGICAL APPROACHES IN LOCALIZED LUNG CANCER 
WEDNESDAY, SEPTEMBER 9, 2015 - 16:45-18:15

ORAL35.05 The Role of Surgical Mediastinal Resection in CT Screen-Detected 
Lung Cancer Patients Raja Flores1, Daniel Nicastri2, Thomas Bauer3, Ralph Aye4, 
Shahriyour Andaz5, Leslie Kohman6, Barry Sheppard7, William Mayfield8, Richard 
Thurer9, Robert Korst10, Michaela Straznicka11, Fred Grannis12, HarveyI. Pass13, Cliff 
Connery14, Rowena Yip15, James P. Smith16, David F. Yankelevitz15, ClaudiaI. Henschke15, 
Nasser Altorki16 1ICAHN School of Medicine at Mount Sinai, New York/NY/United States of 
America, 2Thoracic Surgery, Icahn School of Medicine at Mount Sinai Hospital, New York/
United States of America, 3Christiana Care, Helen F. Graham Cancer Center, Newark/
DE/United States of America, 4Swedish Medical Center, Seattle/AL/United States of 
America, 5South Nassau Hospital, Lynbrook/NY/United States of America, 6Upstate Medical 
Center, Syracuse/United States of America, 7Mills-Peninsula Health Services, San Mateo/
AL/United States of America, 8Wellstar Health System, Marietta/AL/United States of 
America, 9Jackson Memorial Hospital, Miami/AL/United States of America, 10The Valley 
Hospital Cancer Center, Paramus/NJ/United States of America, 11John Muir Cancer Institute, 
Concord/CA/United States of America, 12City of Hope National Medical Center, Duarte/CA/
United States of America, 13Department of Cardiothoracic Surgery, New York University 
Langone Medical Center, New York/NY/United States of America, 14Beth Israel Hospital 
Center, New York/NY/United States of America, 15Radiology, Icahn School of Medicine at 
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NY/United States of America

Background: Comparison of long-term survival of patients with clinical Stage I non-small-
cell lung cancer (NSCLC) with and without mediastinal lymph node resection (MLNR) in 
the International Early Lung Cancer Action Program, a large prospective cohort in a low-
dose CT screening program. Methods: All instances of thoracic surgery for first solitary 
primary non-small-cell lung cancer prompted by low-dose CT screening, performed under 
an IRB approved common protocol at each of the participating institutions since 1992 
to 2014, are included. Follow-up time was calculated from diagnosis to death from lung 
cancer, last contact, or December 31, 2014, whichever came first. Univariate logistic 
regression analysis of the demographic, CT, and surgical findings for those with and 
without MLNR was performed. Kaplan-Meier (K-M) survival rates and Cox regression 

carcinoma, and 52% received adjuvant chemotherapy. More than half (57%) of patients 
were enrolled in Europe, with 23% in East Asia, 16% in North America and 4% in other 
countries. 47% of patients had Stage IB, 6.5% IIA, 30% IIB, and 17% IIIA disease. 
Lobectomy (including bi- and sleeve-lobectomy) was performed in 85% of patients, 
and 14% required pneumonectomy. MLNS was performed in 53% and MLND in 47% of 
patients. MLNS and MLND patients had a similar disease stage distribution. By region, 
the percentage of patients who underwent MLNS was: 36% in Europe, 65% in East Asia, 
94% in North America and 59% in other countries. Among patients who had undergone 
MLNS or MLND, 37% (n=447/1202) and 36% (379/1067) developed recurrent disease, 
respectively. Loco-regional recurrence was observed in 40% (177/447) of patients 
after MLNS and 31% (118/379) after MLND, with distant recurrence observed in 55% 
(244/447) and 64% (244/379), respectively. There was no difference in the pattern of 
distant metastases between patients who had MLNS or MLND. Cox modeling showed 
no impact of the extent of lymphadenectomy on either DFS or OS. A separate analysis 
of patients in the placebo arm demonstrated similar trends to those of the total study 
population. Conclusion: Lobectomy (including bi- and sleeve-lobectomy) was the most 
frequently used treatment for patients who participated in the MAGRIT study. Important 
regional differences in lymphadenectomy were observed. Although the patterns of 
recurrence varied to some extent with the type of lymphadenectomy, our study did not 
demonstrate any prognostic impact related to the type of lymphadenectomy performed.  
Keywords: NSCLC, lobectomy, lymphadectomy
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ORAL35.02 Wedge Resection vs Segmentectomy for Patients with T1A N0 
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Background: A previous study of the Society of Thoracic Surgeons database showed 
that non -anatomic resection had lower perioperative morbidity than segmentectomy for 
non -small cell lung cancer (NSCLC); however the study lacked long  term outcomes. We 
tested the hypothesis that segmentectomy for stage T1a N0 NSCLC had better long- term 
survival than wedge resection using the U.S. National Cancer Data Base 
(NCDB). Methods: Perioperative outcomes and overall survival (OS) of patients with 
clinical T1a N0 NSCLC who underwent wedge resection or segmentectomy in the NCDB 
from 2003- 2011 were assessed using propensity -score- matched analysis. Groups were 
matched for common prognostic co variates (year of diagnosis, race, sex, age, education, 
income, insurance status, facility type, distance from facility, Charlson/Deyo co morbidity 
score, tumor size and location). Additional propensity- matched analyses were performed 
on patients with tumors ≤ 1 cm, patients with no comorbidities, and patients with 
pathologic T1a pN0 disease. Results: Of 40,058 clinical stage T1a N0 NSCLC patients, 
wedge resection and segmentectomy were performed in 7,517 (19%) and 1,268 (3%) 
patients, respectively. After matching, all baseline covariates, including comorbidity 
scores, were balanced between the wedge (n=1,231) and segmentectomy (n=1,231) 
groups. There were no significant differences between wedge and segmentectomy 
regarding 30-day mortality (1.6% [n=20] vs 1.5% [n=18], p=0.94). However, wedge was 
associated with significantly lower long-term survival than segmentectomy (Figure 1); this 
finding remained consistent even in a propensity-matched analysis of patients with 
tumors ≤ 1 cm (5 year OS: 56.8% [wedge] vs 78.2% [segmentectomy], log-rank p<0.01). 
To minimize treatment selection bias due to comorbidities, a propensity-matched 
analysis was also performed between wedge (n=509) and segmentectomy (n=509) for 
patients without comorbidities; wedge resection was associated with worse survival 
when compared with segmentectomy (5 year OS: 65.5% vs 69.5%, log-rank p<0.01). An 
additional propensity-matched analyses demonstrated that wedge (n=1,099) was 
associated with worse survival when compared with segmentectomy (n=1,099) for 
patients with pathologic T1a pN0 disease (5 year OS: 56.8% vs 65.5%, log-rank p<0.01). 
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anesthesia, regarding surgical duration, intraoperative blood loss, etc., as well as post-
operative complications. Potential advantages were observed when comparing post-
operative feeding time, volume of postoperative pleural drainage, and duration of post-
operative hospital stay. Table1. Patient Demographics and Baseline Characteristics

Segmentec-
tomy Lobectomy

Intubated Non-intubated P- value Intubated Non-intubated P- value

Age 
(years) 56.5±12.3 51.2±11.8 0.115 58.9±11.7 56.5±10.3 0.179

Sex(-
male,%) 11(44%) 12(35.3%) 0.087 97（58.4%） 64（55.2%） 0.215

Smoking 5(25) 7（20.6%） 0.161 21（12.7%） 15（13.0%） 0.679

BMI(kg/
m2) 22.7±3.1 22.1±2.2 0.412 23.0±3.5 22.6±2.5 0.316

Tumor size 1.2±0.6 1.0±0.4 0.255 2.9±1.5 2.4±1.4 0.207

stage

Ⅰ 25 32 108 87

Ⅱ 0 0 29 8

Ⅲ 0 0 26 20

Table2. Operative results

Segmentec-
tomy Lobectomy

Intubated Non-intubated P- value Intubated Non-intubated P- value

Surgical dura-
tion(min) 149.8±38.7 157.4±40.5 0.483 186.5±57.5 186.1±56.6 0.730

Intraoperative 
blood loss 
(mL)

83.6±64.1 73.9±56.5 0.076 154.7±258.3 130.8±185.7 0.165

Conversion to 
intubation 0 9

Postoperative 
feeding time 
(h)

13.9±4.6 7.6±3.2 <0.001 12.9±2.2 7.2±2.5 <0.001

Volume of pleu-
ral drainage 
(mL)

694.8±768.2 486.9±313.8 0.038 817.7±727.2 647.7±402.0 0.023

Chest-tube 
dwell time 
(days)

4.0±6.5 2.9±2.5 0.148 3.6±2.5 3.1±1.7 0.321

Duration of 
postoperative 
hospital stay 
(days)

9.5±7.4 7.1±3.5 0.041 8.8±4.1 7.6±2.4 0.044

Number of dis-
sected lymph 
nodes

6.6±4.7 9.5±6.2 0.408 16.5±9.4 17.1±9.0 0.574

Stations of dis-
sected lymph 
nodes

2.7±3.5 3.5±1.0 0.526 4.5±1.1 4.6±1.0 0.619

 
Conclusion: This large comparative study demonstrated that complete VATS for resection 
of NSCLC under non-intubated anesthesia is feasible and safe. Non-intubated anesthesia is 
comparable to intubated approaches, and might have advanteages in terms of post-operative 
rehabilitation. However, the comparison regarding the long-term outcome is warranted.  
Keywords: NSCLC, VATS, Non-incubated Anesthesia, Spontaneous Respiratory Status

analysis was performed using all significant univariate variables. Results: The 10-year 
Kaplan-Meier (K-M) NSCLC-specific survival rate for the 225 patients manifesting as 
a subsolid nodule was 100%, regardless of whether they had MLNR (N = 169) or not 
(N = 56). For the 373 NSCLC patients manifesting as a solid nodule, for those who 
had MLNR (N = 285) and those who did not (N = 88), the K-M NSCLC-survival rate 
was not significantly different (86 % vs. 93%, P = 0.23). The rate was 95% vs. 96% 
(P = 0.86) for those whose pathologic tumor diameter was <= 10 mm; 83% vs. 94% 
(P = 0.19) for 11-20 mm, and 79% vs. 86% (P = 0.67) for 21-20 mm. Cox regression 
analysis comparing MLNR with no MLNR showed that survival rates were not significantly 
different (P = 0.33), but significantly survival decreased when the tumor diameter was 
above 20 mm (HR= 5.1, 95% CI: 1.6-15.7). Conclusion: Lymph node evaluation is not 
necessary for resection of subsolid nodules in patients with screen-detected lung cancer.  
Keywords: mediastinal lymph nodes, CT screening, Surgery, Stage I lung cancer
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ORAL35.06 Limited Resection for Non-Small Cell Lung Cancer Referring to 
Pathology Motoki Yano1, Junji Yoshida2, Yoshitaka Fujii1 1Oncology, Immunology and 
Surgery, Nagoya City University, Nagoya/Japan, 2Thoracic Surgery, National Cancer Center 
Hospital East, Kashiwa/Japan

Background: Precise preoperative diagnosis of the in-situ or minimally invasive 
carcinomas may identify patients that can be treated by limited resection. Though some 
clinical trials of limited resection for lung cancer have started, it will take much time to get 
results. We have reported a large scale data of limited resection at the previous WCLC 
meeting. We report here the data of subclass analysis according to the differences of 
pathology. Methods: Data from multiple institutions was collected on 1,737 patients who 
had undergone limited resection (segmentectomy or wedge resection) for cT1N0M0 non-
small cell carcinoma. As 11 patients without pathological diagnosis were excluded, 1726 
patients were analyzed to determine the indication of limited resection in pathological 
differences. Disease free survival (DFS) and recurrence free proportion (RFP) were 
analyzed. Results: Median age was 63 years. Mean maximal diameter of the tumors was 
1.4 ± 0.5 cm. DFS and RFP at 5 years were 91.0 % and 93.6 %, respectively. DFSs and 
RFPs at 5years in pathology were 92.2% and 94.7% in adenocarcinoma (n=1575), 76.3% 
and 82.4 % in squamous cell carcinoma (SqCC) (n=100), 100% and 100% in carcinoid 
(n=16), and 73.6% and 75.9 % in others (n=35). Adenocarcinomas were classified using 
2 factors, the ratio of consolidation and tumor diameter (C/T) and tumor diameter into 
4 groups, group A (C/T ≤ 0.25 and tumor diameter ≤ 2.0 cm), group B (C/T ≤ 0.25 and 
tumor diameter > 2.0 cm), group C (C/T > 0.25 and tumor diameter ≤ 2.0 cm), and group 
D (C/T > 0.25 and tumor diameter > 2.0 cm). DFSs and RFPs at 5 years were 96.7% 
and 98.8% in group A, 100% and 100% in group B, 89.2% and 92.3% in group C, and 
76.7% and 77.8% in group D. In all groups of adenocarcinoma, the prognosis in patients 
who underwent segmentectomy was not superior to wedge resection.The prognosis in 
both groups A and B was good. These groups seemed to be good candidates of limited 
resection. The prognosis of group D were not good. Group D seemed not to be a good 
candidate of limited resection. Prognosis of group C was not bad, however, we could not 
conclude indication in group C because group C included both part solid tumors and solid 
tumors. In SqCC, tumor diameter was not prognostic factor and only segmentectomy 
was favorable prognostic factor (DFSs and RFPs in segmentectomy vs wedge resection: 
78.2% and 85.5% vs 65.5% and 65.5%, respectively). In SqCC, there seemed to be 
indication of limited resection with segmentectomy. In carcinoid, all tumors except one 
were resected by segmentectomy. Segmentectomy for cT1 carcinoid seemed to be 
allowed. As prognosis in other pathologies was worse in limited resection, there seemed 
to be no indication of limited resection. Conclusion: Pathological diagnosis was important 
to determine the indication of limited resection. Measurement of tumor diameter and 
C/T was useful to determine the indication of limited resection for adenocarcinoma.  
Keywords: lung carcinoma, limited resection, segmentectomy, wedge resection

SURGICAL APPROACHES IN LOCALIZED LUNG CANCER 
WEDNESDAY, SEPTEMBER 9, 2015 - 16:45-18:15

ORAL35.07 The Feasibility and Safety of Complete VATS for NSCLC Under Non-
Intubated Intravenous Anesthesia in Comparison with Intubated Anesthesia 
Jun Liu, Fei Cui, Shuben Li, Wenlong Shao, Hanzhang Chen, Weiqiang Yin, Wenhua Liang, 
Jianxing He The First Affiliated Hospital of Guangzhou Medical University, Guangzhou/China

Background: General anesthesia with intubated ventilation is the standard in thoracic 
surgery. However, intubated anesthesia is often associated with postoperative discomfort 
and related complications. Recently, non-intubated anesthesia has emerged as a new 
option, but has only been assessed by several small-size reports. This study is to evaluate 
the feasibility and safety of non-incubated video-assissted thoracic surgery (VATS) for 
NSCLC under combined intravenous anesthesia (spontaneous respiratory status) and 
to compare it with the endotracheal intubated anesthesia. Methods: We retrospectively 
collected all NSCLC cases who underwent complete VATS lobectomy or segmental 
resection in our center under either non-intubated or intubated anesthesia. In this 
study, all non-intubated anesthesia cases were performed under combined intravenous 
anaesthetics plus analgesics while the intubated anesthesia cases were performed using 
double lumen endotracheal anesthesia. All procedures were conducted by the same 
group of surgeons and anesthesiologists from Dec 2011 to Dec 2014. Intra-operative 
and post-operative outcomes were compared between the two groups. Results: A total 
of 156 non-intubated and 188 intubated cases were included for analyses (Table 1). All 
non-intubated segment resections and the majority of non-intubated lobectomies were 
well exposed and were successfully completed; only 9 non-intubated cases planned for 
lobectomy (9/115, 7.2%) switched to intubated anesthesia. As shown in Table 2, both 
non-incubated lobectomy and segmentectomy had comparable outcomes with intubated 
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adjusting for performance status (0, ≥ 1), stage (IIIA, IIIB) and thoracic surgery (yes, no). 
Median follow-up was estimated by the Schemper method. Results: Between January 
2002 and June 2013, clinical data from 190 patients were collected. Median dose of 
RT was 66 Gy (46-70). Chemotherapy, mostly based on doublets with platin salt was 
administrated concomitantly in 108 patients, as induction/consolidation treatment 
in 170 patients, and 15 patients did not receive any chemotherapy. Fifty NSCLC were 
evaluable for PD-L1 expression, 22 (44%) being positive. Fourteen (28%) were female, 
24 (48%) were current-smoker, 17 (34%) had adenocarcinoma and there were 23/27 
stage IIIA/IIIB. Evaluable and unevaluable populations for PD-L1 were not different. There 
were no clinical or pathological factors related to PD-L1 positivity. Median follow-up was 
7.6 years (minimum: 0.7 year). Median OS was 1.1year(95% confidence interval (CI) 
0.6-1.5) in PD-L1 positive (pos) and 2.0 years (95% CI 1.5-3.8) in PD-L1 negative (neg) 
(p=0.01), HR=2.3 (95% CI 1.2-4.5, p=0.01). Median PFS was 0.7 year (95% CI 0.6-0.8) 
in PD-L1pos and 1.0 year (95% CI 0.8-1.5) in PD-L1neg (p=0.04), HR=2.1 (95% CI1.1-
4.0, p=0.03). There was no difference in terms of acute toxicity according to PD-L1 
status (positive or negative):25 had oesophagitis (grade≥ 2) and 16 had pneumonitis 
(p=0.57 and p=0.23 respectively). Conclusion: PD-L1 positivity was associated to a 
poorer survival in stage III NSCLC patients treated by definitive chemo-radiotherapy. 
Its prognostic and/or predictive value should be further evaluated in this population.  
Keywords: PDL1, Chemo-radiotherapy, prognostic value, stage III NSCC
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ORAL36.04 Nintedanib Safely Reduces Late Radiation-Induced Lung Damage: 
A Preclinical Study with a High Precision Image-Guided Small Animal 
Irradiator Dirk De Ruysscher1, Patrick V. Granton2, Natasja G. Lieuwes2, Stefan Van 
Hoof2, Lutz Wollin3, Frank Verhaegen2, Ludwig Dubois2 1Radiation Oncology, KU Leuven, 
Leuven/Belgium, 2Radiation Oncology, Maastricht University Medical Centre, Maastricht/
Netherlands, 3Respiratory Diseases, Boehringer Ingelheim Pharma GmbH & Co. KG, 
Biberach/Germany

Background: The indolinone small-molecule derivative nintedanib has been originally 
designed as an anti-angiogenic drug targeting the receptor tyrosine kinases VEGFR, 
FGFR and PDGFR for the treatment of cancer. Additionally, preclinically nintedanib has 
demonstrated potent anti-fibrotic and anti-inflammatory activity. Nintedanib was recently 
approved in the US and EU for the treatment of idiopathic pulmonary fibrosis (IPF). The 
aim of this study was to assess the efficacy and safety of nintedanib in a mouse model 
of partial lung irradiation. Methods: 266 C57BL/6 adult male mice were irradiated 
with a single fraction radiation dose of 0, 4, 8, 12, 16 or 20 Gy using 5-mm circular 
parallel-opposed fields targeting the upper right lung with a precision image-guided small 
animal irradiator (PXRAD225Cx, PXI Inc, USA) sparing heart and spine based on micro-CT 
images acquired at 200 µm resolution. One week post irradiation, mice were randomized 
across nintedanib daily oral gavage treatment with 0, 30 or 60 mg/kg respectively for 
a total of 39 weeks. Micro-CT imaging was repeated on a monthly basis. At the end of 
the experiment, lungs were removed and processed for H&E, Van Gieson’s and Masson’s 
trichrome staining to evaluate the fibrotic phenotype. Results: Increased lung density 
could be visually observed by CT in the late stage imaging time points of irradiated mice 
after 20 Gy and was spatially limited to the irradiated portion of the lung. This increased 
density was consistent with the development of fibrosis, confirmed by an increased fibrotic 
phenotype scored by an increase in alveolar wall thickness, interstitial edema, interstitial 
and perivascular fibrosis and inflammation, interstitial and alveolar macrophages, 
atelectasis and vasculitis. Although no macroscopic decrease in CT density could be 
observed, nintedanib was able to reduce the microscopic fibrotic phenotype, in particular 
interstitial edema, interstitial and perivascular fibrosis and inflammation and vasculitis, 
without adverse effects. Conclusion: Nintedanib efficiently and safely reduces radiation-
induced lung fibrosis after partial lung irradiation. Since, as expected, nintedanib did not 
affect alveolar wall thickness and macrophage involvement, no significant changes in 
lung density could be observed by CT imaging. Based on its protective effect, nintedanib 
might be safely introduced in clinical trials for patients treated with irradiation to the lungs.  
Keywords: late irradation-induced lung damage, nintedanib, preclinical study, high 
precision image-guided small animal irradiator

TRANSLATIONAL SCIENCE/RADIATION 
WEDNESDAY, SEPTEMBER 9, 2015 - 16:45-18:15

ORAL36.05 Results of a National Database Review of Video-Assisted 
Thoracoscopic versus Open Lobectomy after Induction Therapy 
Jennifer L. Wilson, Thomas Curran, Sidhartha P. Gangadharan, RichardI. Whyte, Michael 
S. Kent Department of Surgery, Beth Israel Deaconess Medical Center, Harvard Medical 
School, Boston/United States of America

Background: Minimally invasive lobectomy has become the standard of care 
approach for early stage non-small cell lung cancer (NSCLC); however video assisted 
thoracoscopic (VATS) lobectomy after induction therapy remains controversial. We 
sought to evaluate perioperative outcomes of VATS and open lobectomy after induction 
therapy using a national database. Methods: A cohort study of patients that underwent 
VATS and open lobectomy after induction chemotherapy and/or radiotherapy was 
conducted using the National Surgical Quality Improvement Program (NSQIP) database 
from 2005 through 2012. Perioperative complications and mortality were compared 
between groups. Comparisons were made using two-sided student’s t-test or chi square 
test as appropriate. Results: A total of 6730 patients underwent lobectomy during the 
study period and 166 patients had prior induction therapy (open = 132, VATS = 34). 
There were no statistically significant differences in age, comorbidities or ASA class 
between groups. There were no significant differences in the surgeon specialty between 
groups (cardiac, thoracic, general, and vascular). Operative time was similar (VATS: 
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ORAL36.01 Prognostic Value of Tumor-Infiltrating Lymphocytes for Patients 
with Completely Resected Stage IIIA(N2) Non-Small Cell Lung Cancer 
Wen Feng1, Yuan Li2, Xiaolong Fu3, Lei Shen2, Xuwei Cai3, Zhengfei Zhu1, Jianhua Chang4, 
Jiaqing Xiang5, Yawei Zhang5, Haiquan Chen6 1Department of Radiation Oncology, Fudan 
University Shanghai Cancer Center, Shanghai/China, 2Department of Pathology, Fudan 
University Shanghai Cancer Center, Shanghai/China, 3Department of Radiation Oncology, 
Shanghai Chest Hospital, Shanghai Jiao Tong University, Shanghai/China, 4Department of 
Medical Oncology, Fudan University Shanghai Cancer Center, Shanghai/China, 5Department 
of Thoracic Surgery, Fudan University Shanghai Cancer Center, Shanghai/China, 
6Department of Thoracic Surgery, Shanghai Chest Hospital, Shanghai Jiao Tong University, 
Shanghai/China

Background: Patient prognosis after complete resection for pathologic stage IIIA(N2) 
non-small cell lung cancer (NSCLC) remains a significant concern. Accumulating evidence 
suggests that the host immune response might determine tumor behavior and influence 
the survival prognosis; however, the clinical relevance of the host immune response 
to NSCLC has yet to be established. We aimed to investigate the prognostic value of 
tumor-infiltrating lymphocytes (TILs) in a uniform cohort of patients with completely 
resected stage IIIA(N2) NSCLC. Methods: From January 2005 to June 2012, all 
consecutive patients with pathologic stage IIIA(N2) NSCLC who underwent complete 
resection in our hospital were retrospectively reviewed. Inclusion criteria for this study 
were as follows: complete resection through a surgical procedure of either lobectomy 
or pneumonectomy with microscopically tumor-free resection margins; systematic nodal 
dissection with a minimum of three N2 stations dissected; and histologically proven 
NSCLC of stage pT1-3N2M0 (according to the 7th UICC TNM classification). Patients 
who received neoadjuvant chemotherapy and/or radiotherapy were excluded. Full-face 
hematoxylin- and eosin-stained sections from surgical specimens from each case were 
evaluated for the density of TILs by two qualified specialized pathologists. A published 
recommended TILs scoring scale was followed. The degree of lymphocyte infiltration 
into the tumor was scored as none (score 0), low (score 1), moderate (score 2), or 
high (score 3). Patients were stratified into TIL-negative (none to low infiltration) or TIL-
positive (moderate to high infiltration) group based on pathologic evaluation. Results: Of 
the eligible 320 patients included in the analysis, 135 (42%) patients were categorized 
as TIL-positive; and the 185 (58%) patients were defined as TIL-negative. The median 
follow-up duration was 30.8 months (range, 12-101.4 months) for the living patients. 
In the entire cohort, the median survival time (MST) was 42.5 months, and the 1-, 3-, 
and 5-year overall survival (OS) rates were 90.9%, 54.3%, and 35%, respectively. For 
the patients in the TIL-negative and TIL-positive groups, the MST was 35.7 and 45.5 
months, respectively. The 1-, 3-, and 5-year OS rates were 88.6%, 49.5%, and 34%, 
respectively, in the TIL-negative group and 94.1%, 61.2%, and 35.6%, respectively, in the 
TIL-positive group. A higher density of TILs (TIL-positive) was associated with improved 
OS and the differences trended toward significance (P=0.06). Multivariate analyses 
confirmed that TIL-positive was an independent prognostic factor for improved OS 
(HR=0.70, 95%CI 0.50-0.99, P=0.05). Subgroup analyses indicated that this positive 
effect was the greatest for patients with squamous cell carcinoma (SCC; HR=0.44, 
95%CI 0.21-0.94, P=0.03). Of the 93 patients with SCC, TIL-positive was significantly 
associated with improved distant metastasis-free survival (DMFS; P=0.02) and OS 
(P=0.03). The TIL-positive was a strong prognostic factor in the multivariate model, 
both for prolonged DMFS (HR=0.39, 95%CI 0.17-0.87,P=0.02) and OS (HR=0.47, 
95%CI 0.22-1.00, P=0.05). Conclusion: Our data suggested a potential role of TILs 
in predicting the survival prognosis of patients with completely resected stage IIIA(N2) 
NSCLC. The beneficial effects of TILs were more pronounced for the prediction of DMFS 
and OS in patients with SCC. Studies assessing outcomes and therapeutic efficacies in 
prospective clinical trials should consider stratification for this immunological parameter.  
Keywords: survival, non-small cell lung cancer, tumor-infiltrating lymphocytes, 
lymphocytic infiltration
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ORAL36.02 Efficacy of Chemo-Radiotherapy (CRT) in Stage III Non-Small 
Cell Lung Cancer (NSCLC) and PD-L1 Expression Julien Adam1, Angela Boros2, 
Benjamin Lacas3, Ludovic Lacroix1, Jean-Pierre Pignon3, Caroline Caramella4, David 
Planchard5, Antonin Levy2, Benjamin Besse5, Cecile Le Pechoux2 1Department of 
Medical Biology and Pathology, Gustave Roussy Cancer Campus, Villejuif/France, 2Radiation 
Oncology, Gustave Roussy, Villejuif/France, 3Biostatistics, Gustav Roussy, Villejuif/
France, 4Radiology, Gustave Roussy, Villejuif/France, 5Medical Oncology, Gustave Roussy, 
Villejuif/France

Background: Inhibition of the PD1/PD-L1 axis has been successfully developed in 
advanced NSCLC, and its role in locally advanced NSCLC is under investigation. The 
prognostic and predictive values of PD-L1 expression is still debated in advanced 
NSCLC and unknown in stage III NSCLC patients definitely treated by CRT Methods: We 
reviewed all consecutive patients that received CRT or RT with a curative intentfor 
stage III NSCLC in a single institution. Paraffin embedded tissue block were collected, 
immunohistochemistry was performed on a Ventana Benchmarck Ultra platform using 
the E1L3N clone (Cell Signaling Technologies). All tumors were centrally reviewed and 
tumor cells were scored accordingly (Herbst et al., Nature 2014).Kaplan-Meier methods, 
log-rank test, and Cox proportional hazards models were used for survival analysis, 
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to assess RT-induced lung fi brosis. A dose-effect relationship was described using both 
linear and 2-parameter logistic fi t models and goodness of fi t assessed using Akaike 
Information Criterion (AIC). Results: A total of 179 imaging datasets were available for 
analysis (1 scan unrecoverable). An almost perfectly linear dose-response relationship 
was observed for perfusion and air-fi lled fraction (r2 = 0.99, p < 0.01), with ventilation also 
strongly linear (r2 = 0.95, p < 0.01) [Figure]. Logistic models did not provide a better fi t 
as evaluated by AIC [Table]. Perfusion, ventilation and the air-fi lled fraction changed by 
-7.5% ± 0.3%, -7.1% ± 0.6% and 4.9% ± 0.02% per 10 Gy, respectively. Within high-dose 
regions, higher baseline SUV was associated with greater rate of loss. At 50Gy and 60Gy 
the rate of loss was 1.35% (p = 0.07) and 1.73% (p = 0.05) per SUV, respectively. Of 
8/20 patients with peri-tumoral reperfusion / re-ventilation during treatment, 7/8 did not 
sustain this effect post-treatment.

 

 

Conclusion: RT induced regional lung functional defi cits occur in a dose dependent manner 
and can be estimated using simple linear models with 4D-V/Q PET/CT imaging. These fi ndings 
may inform functional lung sparing by planning RT using this novel imaging technology. 
Keywords: dose response, CT density, non small cell lung cancer, functional planning
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ORAL36.07 Results of a National Test Run of Treatment Plans for the Standard 
Arm of a Dose Escalation Trial for Locally Advanced NSCLC Tine Bjørn Nielsen1, 
Carsten Brink1, Ditte Sloth Møller2, Lone Hoffmann2, Christina Maria Lutz2, Ane L 
Appelt3, Mikkel D Lund3, Martin Skovmos Nielsen4, Patrik Sibolt5, Christina Larsen5, 
Wiviann Ottoson5, Tine Schytte6 1Laboratory of Radiation Physics, Odense University 
Hospital, Odense C/Denmark, 2Department of Medical Physics, Aarhus University 
Hospital, Aarhus/Denmark, 3Medical Physics, Department of Oncology, Vejle Sygehus, 
Vejle/Denmark, 4Department of Medical Physics, Aalborg University Hospital, Aalborg/
Denmark, 5Radiotherapy Research Unit, Department of Oncology, Herlev Hospital, Herlev/
Denmark, 6Department of Oncology, Odense University Hospital, Odense/Denmark

Background: A national quality assurance program was conducted in order to compare 
standard radiation treatment plans for locally advanced non-small cell lung cancer 
(NSCLC) patients in Denmark. Methods: The fi ve participating centres represented 71% 
of all radiotherapy centres in Denmark. They were provided with the CT images and 
delineations of GTV, CTV, PTV and organs at risks for fi ve different NSCLC patients. Each 
centre created treatment plans based on the following optimization objectives: required 
dose distribution for target coverage 95%-107% of the prescribed dose of 66Gy/33fr to 
at least 95% of the PTV volume (90% for volume located in lung tissue); constraints for 
organs at risks D(max) < 50Gy to the spinal cord, D(max) < 70Gy to the oesophagus, 
V50 < 20% to the heart, V20 < 35% and D(mean) < 20Gy for the total lung volume 
(excluding the GTV). The treatment planning was done in accordance with the local centre 
practice; i.e. choice of IMRT versus VMAT, coplanar vs. non-coplanar technique, feasible 
functionalities for treatment planning optimisation (mean value versus different points 
at the DVH curve), and any additional local dose constraints (e.g. D(max) < 45Gy to 
spinal cord and/or V5 < 60% to the total lung volume). Finally, all treatment plans were 
collected and analysed cooperatively. Results: All objectives for target coverage and 
organs at risk were met. There was a wide variability in the dose volume histograms 
(DVHs) for some of the organs at risk, especially the lungs. This is illustrated in the fi gure, 
where the lung DVH from seven different treatment plans, created for the same patient 
by the fi ve participating centres, is shown. The lung DVHs are overlapping around 20Gy, 
as all centres had a dose constraint on V20. Some centres had an additional local dose 
constraint on V5, which resulted in decreased doses to the lungs and increased doses 
to the mediastinal structures compared with centres that had no dose constraints on V5 
for the lungs.

228 minutes, Open: 190 minutes; p = 0.07). Perioperative complications, return to OR, 
respiratory complication, mortality, and hospital length of stay were similar between 
groups. Table 1. Patient Demographics

N (%) All (N = 166) Open (N = 132) VATS (N = 34) P-value

Age, yrs; Mean (SD) 62.9 (10.2) 62.4 (10.7) 65.2 (7.6) 0.077

Female 88 (53) 72 (55) 16 (49) 0.563

Diabetes 16 (10) 11 (8) 5 (15) 0.325

COPD 35 (21) 26 (20) 9 (27) 0.479

Creatinine > 1.2 17 (10) 13 (10) 4 (12) 0.757

ASA Class ≥ 4 18 (11) 14 (11) 4 (12)

VATS = video assisted thoracoscopic, COPD = chronic obstructive pulmonary disease, 
ASA= American Society of Anesthesia class Table 2. Post-Operative Outcomes

N (%) All (N = 166) Open (N = 132) VATS (N = 34) P-value

LOS, days; mean (SD) 7.3 (6.1) 7.4 (6.1) 6.6 (6.3) 0.471

Wound complication 5 (3) 5 (4) 0 0.584

Pneumonia 16 (10) 15 (11) 1 (3) 0.197

Reintubation 18 (11) 15 (11) 3 (9) 1.000

Respiratory compli-
cation 25 (15) 22 (17) 3 (9) 0.419

Return to OR 15 (9) 14 (11) 1 (3) 0.311

In hospital mortality 9 (5) 8 (6) 1 (3) 0.687

30 day mortality 13 (8) 12 (9) 1 (3) 0.471

VATS= video assisted thoracoscopic, LOS = length of stay, OR= operating room 

Conclusion: This is the fi rst review of a prospective national database comparing 
outcomes for VATS and open lobectomy after induction therapy for NSCLC. 
VATS lobectomy appears to be safe with no increased morbidity or mortality 
compared to open in patients that had prior induction therapy. A larger series 
of matched VATS and open approaches after induction therapy is needed. 
Keywords: non small cell lung cancer, video assisted thoracoscopic surgery, lobectomy, 
induction therapy
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ORAL36.06 4D-VQ-PET/CT Imaging Allows Strong Correlation Between 
Radiotherapy Dose and Change in Lung Ventilation, Perfusion and Density 
Shankar Siva1, Nicholas Hardcastle2, Tomas Kron1, Mathias Bressel1, Jason Callahan1, 
Michael MacManus1, Mark Shaw1, Nikki Plumridge1, Rodney Hicks1, DanielP. Steinfort3, 
Michael Hofman1, David Ball1 1Radiation Oncology, Peter Maccallum Cancer Centre, East 
Melbourne/Australia, 2Physical Sciences, Peter Maccallum Cancer Centre, East Melbourne/
VIC/Australia, 3Respiratory Medicine, Royal Melbourne Hospital, Melbourne/ACT/Australia

Background: 68Ga-V/Q PET/CT is a novel imaging modality for assessment of 
perfusion(Q), ventilation(V) and lung density changes in the context of radiotherapy 
(RT) for non-small cell lung cancer. Methods: In a prospective clinical trial, 20 patients 
underwent 4D-V/Q PET/CT before treatment, 4 weeks into treatment and 3 months after 
defi nitive lung RT. Eligible patients were prescribed 60 Gy in 30 fractions with or without 
concurrent chemotherapy. Functional images were registered to the RT planning 4D-CT 
and isodose volumes averaged into 10 Gy bins. Within each dose bin, relative loss in SUV 
was recorded for ventilation and perfusion, and loss in air-fi lled fraction was recorded 
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multiple tumor types and there are numerous targeted inhibitor agents under development.  
Keywords: TRK, non small cell lung cancer, Fluorescence in situ hybridization, NTRK 
fusions
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ORAL37.02 Protein Tyrosine Phosphatase Non Receptor 11 PTPN11/Shp2 as 
a Driver Oncogene and a Novel Therapeutic Target in Non-Small Cell Lung 
Cancer NSCLC Yasir Elamin1, Sinead Toomey1, Aoife Carr1, Kathy Gately2, Shereen 
Rafee3, Patrick Morris1, John Crown4, Oscar Breathnach1, Kenneth J. O’Byrne5, Bryan 
Hennessy1 1Royal College of Surgeons, Dublin/Ireland, 2Clinical Medicine, Trinity College 
Dublin, Dublin/Ireland,  3St.James’s Hospital, Dublin/Ireland, 4St.Vincent’s University Hospital, 
Dublin/Ireland, 5Cancer and Ageing Research Program, Princess Alexandra Hospital and 
Queensland University of Technology, Brisbane/Australia

Background: PTPN11/Shp2 somatic mutations occur in 25% of Juvenile myelomonocytic 
leukemias (JMML) and less commonly in adult solid tumors. PTPN11/Shp2 activates the 
mitogen-activated protein kinase (MAPK) and the phosphatidylinositide 3-kinase (PI3K) 
pathways. Accordingly, PTPN11/Shp2 mutations were shown to sensitize leukemia cells 
to MEK and PI3K inhibitors. Methods: We applied mass-spectrometry based genotyping 
(Sequenom Inc., Germany) to DNA extracted from tumor and matched normal tissue of 
356 NSCLC patients (98 adenocarcinomas and 258 squamous cell (SCC)). PTPN11/Shp2 
constructs with mutations (E76A, A72D) were generated and stably expressed in IL-3 
dependent BaF3 cells and NSCLC cell lines (H1703, H157). The acquisition of MAPK and 
PI3K pathways activation was evaluated using western blotting and reverse phase protein 
array (RPPA). PTPN11/Shp2 phosphatase activity was measured in whole cell protein 
lysates using Shp2 assay kit (R&D Systems). Results: SomaticPTPN11/Shp2 hotspot 
mutations occurred in 3 (3.1%) and 9 (3.4%) of adenocarcinomas and SCCs, respectively. 
Mutant PTPN11/Shp2, compared to PTPN11/Shp2 wild type, promoted ten-fold IL-3 
independent BaF3 cell survival. BaF3, H1703, and H157 cells expressing mutant PTPN11/
Shp2 exhibited increased PTPN11/Shp2 phosphatase activity, phospho-ERK1/2, and 
phospho-AKT levels. Sequencing of NSCLC cell lines revealed that NSCLC H661 cell line 
has a PTPN11/Shp2 activating mutation (N58S). H661 had significantly higher PTPN11/
Shp2 phosphatase activity when compared to PTPN11 wild-type H1703 and Calu3 
NSCLC cells. Since the biological functions ofPTPN11/Shp2 are mediated through its 
phosphatase domain, we stably expressed the inactivating PTPN11/Shp2 phosphatase 
domain mutation (C459S) in H661, H1703 and H157 cells resulting in catalytically 
inactive PTPN11/Shp2. This led to decreased phospho-ERK1/2 levels in all three cell 
lines. Importantly, the inactivation of PTPN11/Shp2 resulted in decreased phospho-
AKT levels in H661 cells (PTPN11-mutated) and had no effect on phospho-AKT levels in 
the PTPN11/Shp2-wild type H1703 and H157 cells. Taken together, this data suggests 
that PTPN11/Shp2 activating mutations are oncogenic in NSCLC cells. Moreover, these 
findings reveal that PTPN11/Shp2 mutations may selectively activate the PI3K pathway 
in NSCLC cells. Parental H661 (PTPN11-mutated, KRAS and PIK3CA -wild type), parental 
H1703 (PTPN11, KRAS and PIK3CA -wild type) and parental H157 (KRAS -mutated, PTPN11 
and PIK3CA -wild type) cells were treated with the novel MEK (BAY86-9766) and PI3K 
(BAY80-6946) inhibitors. IC50 values (table 1) suggest that PTPN11-mutated NSCLC cells 
have modest sensitivity to MEK inhibitors and profound sensitivity to PI3K inhibitors.

Table 1 IC 50 valuse

Cell Line BAY86-9766 (nM) BAY80-6946 (nM)

H661 2880 ± 600 13 ± 4.7

H157 1450 ± 520 < 50% inhibition @ 200

H1704 < 50% inhibition @ 10000

 
Conclusion: PTPN11/Shp2 demonstrates the in vitro features of a 
driver oncogene, and potentially represents a new target in NSCLC. 
Keywords: non-small cell lung cancer, Driver Oncogenes
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ORAL37.04 Comprehensive Genomic Profiling (CGP) of Advanced Cancers 
Identifies MET Exon 14 Alterations That Are Sensitive to MET Inhibitors 
Garrett M. Frampton1, Siraj M. Ali2, Jonathan W. Goldman3, Carrie Lee4, Jared Weiss5, 
JoseA. Bufill6, Ravi Salgia7, Mohammad Jahanzeb8, Katrik Konduri9, Patrick Forde10, 
Deborah Morosini11, Jeffrey S. Ross11, Philip J. Stephens11, Ignatius Ou12, Vincent Miller13 
1Clinical Development, Foundation Medicine, Inc, Cambridge/United States of 
America, 2Foundation Medicine, Cambridge/United States of America, 3University of 
California at Los Angeles, Santa Monica/CA/United States of America, 4Clinical Research, 
Thoracic Oncology Program, University of North Carolina School of Medicine, Chapel 
Hill/NC/United States of America, 5Unc Division of Hematology and Oncology Thoracic 
and Head and Neck Cancer Programs, Chapel Hill/NC/United States of America, 
6Michiana Hematology-Oncology, Mishawaka/United States of America, 7Medicine, 
Section of Hematology/Oncology, University of Chicago, Chicago/IL/United States of 
America,8Sylvester Comprehensive Cancer Cente, University of Miami, Deerfield Beach/
FL/United States of America, 9Texas Oncology-Baylor Charles A. Sammons Cancer Center, 
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Conclusion: Differences in the dose distribution to the organs at risk can have an 
impact on treatment morbidity (e.g. pneumonitis, oesophagitis). These differences 
were seen for standard treatment plans, which are often used in multicentre clinical 
trials as the baseline compared to an experimental arm, where such differences can be 
even more pronounced. It is highly recommended to perform test runs across centres 
prior to entering clinical trials in order to uncover differences as the ones presented.  
Keywords: NSCLC, Treatment planning, Dose comparison, Multicentre
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ORAL37.01 FISHing TRK Activation by Gene Rearrangements in Non Small Cell 
Lung Cancer Marileila Varella-Garcia1, Severine L. Kako1, Cecila M. Nguyen2, Siriwimon 
Saichaemchan3, Witthawat Ariyawutyakorn4, Subhajyoti De1, Stephen B. Keysar1, 
Antonio Jimeno1, Massimo Roncalli5, Armando Santoro5, Luca Toschi5, Anh T. Le1, Dara 
L. Aisner6, Robert C. Doebele1 1Medicine, University of Colorado School of Medicine, 
Aurora/United States of America, 2Rocky Vista University School of Osteopathic Rocky Vista 
University School of Osteopathic, Parker/CO/United States of America, 3Phramongkutklao 
Army Hospital, Bangkok/Thailand, 4Chiang Mai University, Chiang Mai/Thailand, 5University 
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Som, Aurora/CO/United States of America

Background: The tropomyosin-receptor kinase (TRK) family includes genes important 
in nervous system development, NTRK1 (N1), NTRK2 (N2) and NTRK3 (N3). Oncogenic 
activation was identified long ago as N1 fusions in colon cancer and numerous fusions 
have been recently identified affecting all family members in multiple tumor types. 
This study developed FISH reagents for molecular diagnosis of NTRK rearrangements 
and investigated their prevalence in NSCLC. The ultimate goal is to validate a clinical 
assay for selection of patients who may benefit from novel tyrosine kinase inhibitors 
(TKIs) targeting these fusion proteins. Methods: Three FISH break-apart (BA) probe 
sets (LDTs) were tailored for diagnosis of rearrangements in N1, N2 and N3 and 
tested in specimens with known genomic status for these genes: cell lines KM12 (N1), 
CUTO3 (N1), MO-91 (N3), xenograft CULC001 (N1), and clinical specimens, and used 
to screen resected NSCLC. The LSI NTRK1 Cen and Tel probes (Abbott Molecular) 
were also tested. A specimen was positive for individual rearrangement when ≥ 15% 
tumor cells had split or single 3’,5’ signals. Moreover, a 6-target, 2-color FISH probe 
including the 3’N1, 3’N2 and 3’N3 sequences labeled in red and the 5’N1, 5’N2 and 
5’N3 sequences labeled in green (TRKombo) was designed for rapid screening of TRK 
rearrangements in clinical specimens. Results: Results were obtained in 443, 410, and 
434 examined NSCLC and positive patterns were detected in 5, 5 and 1 specimens, 
respectively for N1, N2, and N3. These 11 positive patients had age ranging from 38y 
to 76y, gender 6 male:5 female, and were current (4), former (5) or never (2) smokers. 
Histology was predominantly adenocarcinoma (7) but also included squamous cell (3) 
and neuroendocrine morphology (1). Unique to the N1 assay was the observance of 
FISH signal fusions where the 5’N signals appeared as doublet in >20% of the NSCLC 
specimens, which was determined to be copy number variation due to segmental 
duplication. Other atypical patterns were observed for all three targets and included 
doublets of the FISH fusion signals (18%, 14% and 9% respectively) and gene clusters 
(~5% for each). Twenty specimens (pre-clinical models and clinical cases) characterized 
as positive by the LDT N1 and by next generation sequencing (NGS) or atypical by the 
LDT NTRK1 BA were blindly analyzed with the LSI NTRK1 probe set and the results were 
reproducible, with brighter intensity of the fluorescent signals for the LSI probe. These 
specimens (positive by FISH and several atypicals) are currently under investigation 
to characterize the sequence specific genomic rearranged region by using a custom 
targeted, capture-based NGS panel (NimbleGen, Roche). The TRKombo screening probe 
performed well in blinded experiment using validation set including pre-selected positive 
and negative specimens and is under testing in clinical tissue sections. Conclusion: N1, 
N2 and N3 fusions were detected by FISH in a subset of lung carcinomas including adeno, 
squamous and neuroendocrine tumors. Optimization of molecular panels for diagnosis of 
these rearrangements is relevant since they represent a sizeable number of cases across 
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in ≥ 50% of tumor cells. Sensitivity analysis to define the amplification’s thresholds was 
also performed. All cases were analysed at participating pathology laboratories using 
the same protocol, after successful completion of an external quality assurance (EQA) 
program. Results: Currently 2709 patients are included in the Lungscape iBiobank 
(median follow-up 4.8 years, 53.3% still alive). So far, 1547 (57%) have available results 
for MET GCN with amplification detected in 72 (4.7%; 95%CI: 3.6%, 5.7%) and high MET 
GCN (≥ 5) in 65 (4.2%; 95%CI: 3.2%, 5.2%). The median value of average MET GCN per 
cell is 2.3. IHC MET expression is available for 1515 (98%) of these cases, 350 (23%) of 
which are MET IHC positive [170 cases (49%) 3+, 180 (51%) 2+]. The median age, for 
the cohort of 1547 patients, is 66.2 years, with 32.8% women, and 13.5%, 29.7%, 54% 
never, current, former smokers, respectively. Stage distribution is: IA 23.6%, IB 24.6%, 
IIA 17%, IIB 12.1%, IIIA 20.9%, IIIB 1.8%, while 52.7%, are of adenocarcinoma and 40.0% 
of squamous histology. MET amplification and high MET GCN (≥ 5) are not significantly 
associated with any histological tumor characteristics or stage (multiplicity adjusted 
alpha: 0.005). High MET GCN (≥ 2.3) is less frequent in current smokers (38.3% vs. 
55.6% for former or non-smokers, p<0.001). MET amplification and high MET GCN are 
significantly associated with IHC MET positivity (p<0.001 in all cases). MET amplification 
is present in 9.7% of IHC MET+ vs 3.1% of IHC MET- patients and high MET GCN (≥ 
5) in 8.6% of IHC MET+ vs 2.8% of IHC MET- patients. MET amplification ranges from 
0 to 16% between centers, while high MET GCN (≥ 5) and (≥ 2.3) from 0% to 12%, 
and 11.8% to 98.9%, respectively. MET amplification and both levels of high MET GCN 
are not associated with OS, RFS or TTR. Conclusion: The preliminary results for this 
large, predominantly European, multicenter cohort demonstrate that MET amplification 
assessed by SISH prevails in 4.7% of NSCLC, is associated with strong MET expression, 
and has no influence on prognosis. The large inter-laboratory variability in GCN despite 
EQA efforts may highlight a critical challenge of MET SISH analysis in routine practice.  
Keywords: ETOP, MET SISH, NSCLC, MET gene amplification
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ORAL37.06 Defining MET Copy Number Driven Lung Adenocarcinoma 
Molecularly and Clinically Sinéad A. Noonan1, Lynne Berry2, Dexiang Gao3, Xian Lu3, 
Anna E. Barón3, Patrick Chesnut1, Nancy Hart1, Jamie Sheren1, DaraL. Aisner4, DanielT. 
Merrick4, Robert C. Doebele1, Marileila Varella-Garcia4, Ross Camidge1 1University 
of Colorado School of Medicine, Aurora/CO/United States of America, 2Vanderbilt-
Ingram Cancer Center, Nashville/TN/United States of America, 3Biostatistics and 
Informatics, University of Colorado School of Public Health, Denver/CO/United States of 
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Background: Increases in MET copy number define an oncogenic driver state sensitive 
to MET inhibition (Camidge et al, ASCO 2014). However, the level at which the genomic 
gain is relevant remains uncertain. When testing is performed by fluorescence in situ 
hybridization (FISH), variable cut-points in both mean MET/cell and MET/CEP7 ratio have 
been used. Partially overlapping datasets from the Lung Cancer Mutation Consortium 
(LCMC1) and Colorado Molecular Correlates (CMOCO) Laboratory were explored for a 
distinct MET-copy number driven lung adenocarcinoma subtype. Methods: MET was 
assessed by FISH. Data from non-adenocarcinomas and EGFR mutant patients with 
acquired resistance to an EGFR inhibitor were excluded. Positivity criteria were mean 
MET/cell ≥ 5 (low ≥ 5-<6, intermediate ≥ 6-<7, high ≥ 7) or MET/CEP7 ≥ 1.8 (low ≥ 
1.8-≤2.2, intermediate >2.2-< 5, high ≥ 5). MET metrics were compared by race, 
sex, smoking status, stage at diagnosis, number of metastatic disease sites, site of 
metastases, presence of other known drivers (EGFR, KRAS, ALK, ERBB2, BRAF, NRAS, 
ROS1 and RET), response to first line chemotherapy and overall survival using Fisher’s 
exact tests, chi-square tests, Spearman correlations and log-rank tests, as appropriate. 
Statistical significance was set at the 0.05 level without adjustment for multiple 
comparisons. Results: 1164 unique adenocarcinomas were identified (60% female, 
85% Caucasian, 66% ex/current smokers). MET/CEP 7 data was available on 1164 
and mean MET/cell on 700. 52/1164 (4.5%) had MET/CEP7 ≥ 1.8 (48% female, 83% 
Caucasian, 69% smokers). 50/52 (98%) had ≥ 1 other oncogenic driver tested (25/50 
(50%) positive). 113/700 (16%) had mean MET/cell ≥  5 (57% female, 82% Caucasian, 
58% smokers). 109/113 (96%) had ≥  1 other oncogenic driver tested (73/109 (67%) 
positive). Among patients with ≥ 1 additional driver oncogene tested, alternate drivers 
in low, indeterminate and high categories of mean MET/cell were 44/60 (67%), 17/24 
(70%) and 12/28 (43%) respectively and for MET/CEP7: 16/29 (55%), 9/18 (50%) and 
0/4 (0%) respectively. MET positive with additional drivers were excluded from further 
analyses. Men exceeded women in MET/CEP7 (men 4% vs women 1.6%, p = 0.019) and 
mean MET/cell positive cases (men 9.6% vs women 5.4%, p = 0.058). 6.4% of adrenal 
metastasis cases were MET/CEP7 positive vs 2% all other sites, p=0.031. Mean MET/
cell: 12% adrenal vs 5% other sites, p=0.082. MET/CEP7 or mean MET/cell positive 
and negative groups did not differ by other variables (p > 0.05). Conclusion: The 
proportion of ‘MET positive’ adenocarcinomas varies by definition and positivity cut-
point. Mean MET/cell ≥ 5 defines nearly 4x more positives than MET/CEP7 ≥ 1.8 and no 
mean MET/cell positive category was free from overlap with other drivers. As only high 
MET/CEP7 had no overlap with other drivers, MET/CEP7 ≥  5 is the clearest candidate 
for a pure MET-copy number driven state, however cases free from other drivers do 
exist at lower MET positivity levels. MET/CEP7 positive cases free from other known 
drivers are more likely to be male, but unlike other known oncogenic states, race and 
smoking status are not significant in determining positivity. MET positivity may have a 
specific biological phenotype, being more likely to present with adrenal metastases.  
Keywords: MET amplification, MET/CEP7 ratio
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America, 13Foundation Medicine, Inc, Cambridge/MA/United States of America

Background: Amplifications and activating mutations in the c-MET proto-oncogene are 
known oncogenic drivers that have proven responsive to targeted therapy. Mutations 
causing skipping of MET exon 14 are also oncogenic, but less well characterized. We 
undertook comprehensive genomic profiling (CGP) of a large series of advanced cancers 
to further characterize MET exon 14 alterations. Methods: DNA was extracted from 40 
microns of FFPE sections from 38,028 advanced cancer cases. CGP was performed 
on hybridization-captured, adaptor ligation based libraries to a mean coverage depth of 
>500x using three versions of the FoundationOne test. Hybridization capture baits for 
the MET gene were identical for all three versions of the test. Base substitution, indel, 
copy number alteration, and rearrangement variant calls were examined to identify those 
nearby to the splice junctions of MET exon 14. These genomic alterations were then 
manually inspected to identify those likely to affect splicing of exon 14, or delete the 
exon entirely. Results: 221 cases harboring MET ex14 alterations were identified. These 
patients had a median age of 70.5 years (range 15-88), with 97 males and 124 females. 
The cases were lung carcinoma (193), carcinomas of unknown primary (15), brain glioma 
(6), and one each of adrenal cortical carcinoma, hepatocellular carcinoma, histiocytic 
sarcoma, renal cell carcinoma, rhabdomyosarcoma, skin merkel cell carcinoma, and 
synovial sarcoma. The majority were stage IV. Identification of this alteration has lead 
to treatment with MET inhibitors such as crizotinib, and to durable partial responses or 
better exceeding 3 months in histiocytic sarcoma (1), sarcomatoid lung carcinoma (1), 
and nsclc (1+). Multiple patients (5+) have initiated treatment on either crizotinib or MET 
inhibitors in clinical development, and additional outcome data will be reported. One 
patient with locally advanced unresectable disease harbored a MET exon 14 skipping 
alteration. On initiation with treatment with an MET inhibitor, symptomatic relief was 
observed in 3 days, radiographic response was observed at two weeks, and resection 
was performed 8 weeks after initiation of the MET inhibitor. Conclusion: MET exon 
14 alterations define a hereto unrecognized population of advanced cancer cases, 
particularly in NSCLC. Multiple case reports demonstrate that these alterations confer 
sensitivity to multiple small molecule MET inhibitors. This finding expands the population 
of advanced NSCLC patients who can derive benefit from MET-targeted therapies.  
Keywords: Genomics, c-Met, Targeted therapy

NOVEL TARGETS 
WEDNESDAY, SEPTEMBER 9, 2015 - 16:45-18:15

ORAL37.05 Prevalence and Clinical Association of MET Gene Amplification 
in Patients with NSCLC: Results from the ETOP Lungscape Project Lukas 
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23Medicine, Roswell Park Cancer Institute, Buffalo/United States of America, 24Department 
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Background: The reported prevalence of MET gene amplification in non-small cell 
lung cancer (NSCLC) varies from 0-21% and clinical correlations are emerging slowly. 
In a well-defined NSCLC cohort of the ETOP Lungscape program, we explore the 
epidemiology, the natural history of MET amplification and its association with MET 
overexpression, overall survival (OS), relapse-free survival (RFS) and time to relapse 
(TTR). Methods: Resected stage I-III NSCLC, identified based on the quality of clinical 
data and FFPE tissue availability, were assessed for MET gene copy number (GCN) and 
expression analysis using silver in-situ hybridization (SISH) and immunohistochemistry 
(IHC), respectively, on TMAs (MET and centromere-specific probes; anti total c-MET 
antibody, clone SP44; Ventana immunostainer). MET amplification was defined as MET/
centromere ratio ≥ 2 with average MET GCN ≥ 4, high MET GCN at two levels as ≥ 
median CGN and ≥ 5 (irrespective of amplification) and MET IHC+ as 2+ or 3+ intensity 
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ORAL38.01 A Prospective Study of Rapid Plasma Genotyping Utilizing 
Sequential ddPCR and NGS in Newly Diagnosed Advanced NSCLC Patients 
Adrian G. Sacher1, Cloud Paweletz2, Ryan Alden3, Allison O’Connell4, Lee Lim5, Chris 
Raymond5, Pasi A. Janne3, Geoffrey R. Oxnard1 1Lowe Center for Thoracic Oncology, Dana-
Farber Cancer Institute, Boston/MA/United States of America, 2Belfer Institute for Applied 
Cancer Science, Boston/MA/United States of America, 3Lowe Center for Thoracic Oncology, 
Dana-Farber Cancer Institute, Boston/United States of America, 4Belfer Institute for Applied 
Cancer Science, Boston/United States of America, 5Resolution Bio, Cambridge/MA/United 
States of America

Background: Plasma genotyping of cell-free DNA (cfDNA) has the potential to allow for 
noninvasive genotyping while avoiding the inherent shortcomings of tissue genotyping 
and repeat biopsies. We have developed a quantitative droplet digital PCR (ddPCR)-
based plasma genotyping assay capable of detecting common EGFR and KRAS mutations 
in NSCLC (Oxnard et al., CCR 2014). Although rapid and highly specific, this assay 
lacks the ability to both multiplex and detect complex genomic alterations such as 
rearrangements. In this prospective study, we evaluate the test characteristics of ddPCR 
combined with plasma next-generation gene sequencing (NGS) as a new paradigm for 
plasma genotyping. Methods: Patients with newly diagnosed advanced NSCLC were 
eligible. All patients were required to have a biopsy available or planned for tissue 
genotyping which was used for gold standard comparison. Patients underwent an initial 
blood draw and immediate plasma ddPCR for EGFR exon 19 del/L858R and KRASG12X. A 
subset of patients additionally underwent plasma NGS using a unique probe set designed 
by our group to detect rearrangements and mutations in 12 genes (EGFR, KRAS, ALK, 
ROS1, BRAF, RET, NRAS, ERBB2, MET, MEK1, PIK3CA and p53). This plasma NGS assay 
utilized a novel bias corrected NGS which minimizes off-target reads (Resolution Bio) 
performed on a desktop MiSeq platform. Test turnaround time (TAT) was measured in 
business days from date of blood draw until test reporting. Results: 120 patients with 
newly diagnosed advanced NSCLC have been enrolled and 94 have completed tissue 
and plasma genotyping. Tumor genotype included 25 EGFR exon 19/L858R mutants, 
17 KRAS G12X mutants, 24 rare genotypes and 15 others. Median TAT for plasma 
ddPCR was 3 days (range 1-5). Specificity of plasma ddPCR was 99% for EGFR exon 
19 del/L858R (68/69) and 100% for KRAS (77/77). Sensitivity of plasma ddPCR was 
76% for EGFR exon 19 del/L858R (19/25) and 71% for KRAS (12/17). Plasma NGS is 
ongoing with testing completed on 11 patients with a known tumor genotype. 8 had a 
genotype detected on plasma NGS: 2 ALK rearrangements, 1 ROS1 rearrangement, 
1 RET rearrangement, an EGFR G719A mutation, a KRAS G12C and a combined KRAS 
G12C/PIK3CA mutation - all matched the tumor genotype. Preliminary plasma NGS 
turnaround time ranged from 5-10 business days. Conclusion: Rapid plasma genotyping 
using sequential plasma ddPCR (1-5 day TAT) followed by plasma NGS (5-10 day TAT) 
represents a new paradigm for noninvasive plasma genotyping. This approach capitalizes 
on the use of rapid ddPCR for common targetable mutations and the ability of plasma 
NGS using an augmented MiSeq platform to multiplex and detect complex alterations. 
This new model for plasma genotyping uses testing platforms that can readily be 
employed in most molecular pathology laboratories allowing for widespread adoption.  
Keywords: Genomics, Targeted therapy, NSCLC, Biomarkers
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ORAL38.02 Biopsy-Free Circulating Tumor DNA Assay Identifies Actionable 
Mutations in Lung Cancer Victoria Villaflor1, Brian Won1, Becky Nagy2, Kimberly 
Banks2, Richard Lanman2, Amirali Talasaz2, Ravi Salgia1 1Medical Oncology, The University 
of Chicago Medicine, Chicago/IL/United States of America, 2Guardant Health, Redwood City/
CA/United States of America

Background: The National Comprehensive Cancer Network (NCCN) non-small cell 
lung cancer guidelines recommend testing for seven genomic targets amenable 
to matched therapies, including point mutations and insertions/deletions (indels) 
in EGFR and ERBB2 (HER2), point mutations in BRAF, fusions in ALK, RET and ROS1, and 
amplification of the MET gene. Novel digital sequencing technology allows assessment of 
these biomarkers without an invasive tissue biopsy. Methods: We prospectively tested 
cell free DNA from 43 advanced non-small cell lung cancer patients using a cell-free 
circulating tumor DNA (ctDNA) next-generation sequencing (NGS) panel of 54 cancer 
genes (Guardant360). Single nucleotide variants (SNVs) in 54 genes and copy number 
variants (CNVs) in 3 genes (EGFR, ERBB2 and MET) were reported quantitatively as the 
mutant allele fraction (MAF) in cell-free DNA and the absolute copy numbers in plasma, 
respectively. Results: 79% of patients had at least one ctDNA alteration detected. 
Five (11.6%) had sensitizing mutations in EGFR: EGFR L858R (n=1), EGFR exon 19 
deletions (n=4), which may respond to first line tyrosine kinase inhibitors (TKIs) such 
as erlotinib and afatinib. Three patients with EGFR exon 19 deletions had concurrent 
T790M resistance mutations, which develop in over half of patients on early generation 
TKIs.MET amplification, which may respond to crizotinib, was identified in one patient. 
Clinical outcomes will be reported at the time of presentation. Of the 43 patients in 
our series, actionable findings were identified in 35 patients (81.4%), with an approved 
therapy in 5 (11.4%), off label therapies in 19 (44.2%), and clinical trials in 28 (65.1%).
Conclusion: In our series of NSCLC patients with advanced disease, digital sequencing 
of cell-free circulating tumor DNA yielded results in approximately 80% of patients. Of 
these, over 80% had an actionable alteration, including 5 cases with EGFR alterations 
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Background: MET is a receptor tyrosine kinase with frequently activated signaling in lung 
cancers. Multiple studies indicate that MET overexpression correlates with poor clinical 
prognosis. Tumors with MET amplification and overexpression may respond better to 
MET inhibitors than tumors with low expression. The prevalence of MET overexpression in 
lung cancer cohorts has varied from 20%-80%, as has the proportion of patient’s testing 
positive for prospective clinical trials with entry based on MET overexpression. The 
Lung Cancer Mutation Consortium (LCMC) Pathologist Panel endeavored to standardize 
evaluation of MET protein expression with “Round Robin” conferences. Methods: 508 
FFPE non-small cell lung cancer specimens were stained by immunohistochemistry for 
MET protein expression (SP44 antibody, Ventana). Seven pathologists from LCMC sites 
with specialized training in MET scoring evaluated 78 Aperio-scanned images of MET-
stained slides in two successive rounds of 39 different cases per round. The percentage 
of tumor cells with membranous and/or cytoplasmic staining at different intensities were 
evaluated with H-scores ranging from 0 to 300. Overall group and individual pathologist’s 
scores were compared with intraclass correlation coefficients (ICCs). Between rounds, 
a “Round Robin” teleconference was conducted to review discordant cases and improve 
consistency of scoring. Steps to improve scoring included: review of a Roche MET 
training document, sharing pictures of cases with concordant scores (Figure 1), and 
provision of H&E images for the second round to facilitate identification of tumor areas.

Results: The overall average MET H-score for the 78 cases was 165.3 (H-score range: 
42.5-279.7). The average H-score was <125 for 14 specimens, 125-175 for 35 
specimens, and >175 for 29 specimens. The overall group ICC comparing the consistency 
of H-scores from all 7 pathologists improved from 0.50 (95% confidence interval: 0.37-
0.64, “fair” correlation) for the first scoring round to 0.74 (95% confidence interval: 0.64-
0.83, “good” correlation) for the second round. A comparison of the individual 
pathologist’s ICCs demonstrated improved individual scoring consistency for all seven 
pathologists between rounds with an average of 0.64 (“moderate” correlation, range 
0.43-0.76) for the first round and 0.82 (“almost perfect” correlation, range 0.75-0.93) for 
the second round. Conclusion: Development of standardized, reproducible strategies 
for evaluation of complex biomarkers, such as MET, are critical to clinical trial design. The 
consistency of scoring for MET protein expression and other biomarkers may be 
improved by continuous training and communication between pathologists with easy 
access to H&E images and other visual aids. Keywords: MET, Immunohistochemistry, 
standardization, lung cancer
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Conclusion: We demonstrate that EGFR activating and resistance mutations can be 
detected in ctDNA in urine months before progression on anti-EGFR TKIs. Urinary ctDNA 
testing identifies additional patients who are potentially eligible for next generation anti-
T790M treatment. The size of the peaks in ctDNA upon second line anti-EGFR inhibitors 
correlate with tumor lysis and CT radiographic response. The clinical utility of daily kinetic 
monitoring of ctDNA in urine after drug adminstration is being further validated in an 
expanded cohort. Keywords: EGFR, lung adenocarcinoma, ctDNA, tyrosine kinase 
inhibitors, Dynamic Changes in EGFR Mutations in Urinary Circulating Tumor DNA on Anti-
EGFR Therapy
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ORAL38.06 Identification of Actionable Tumor Alterations in Circulating Cell-
Free Tumor DNA (cf DNA) Using Digital Sequencing from NSCLC Patients  
Philip C. Mack1, David R. Gandara1, Primo Lara Jr.1, Rebekah A. Tsai1, Leslie Snyder-
Solis1, Jonathan W. Riess1, Karen Kelly1, KimberlyC. Banks2, OliverA. Zill2, Sefanie 
A. Mortimer2, Richard B. Lanman2, Amirali Talasaz2, Helmy Eltoukhy2 1UC Davis 
Comprehensive Cancer Center, Sacramento/United States of America, 2Guardant Health, 
Redwood City/United States of America

Background: To fully implement precision therapy in lung cancer, transition to a re-
biopsy policy will be required at baseline and at progression after each line of therapy. 
The molecular testing paradigm is shifting toward next generation sequencing (NGS). As 
tissues are limited and repeat invasive biopsy introduces cost and risk, novel technologies 
sensitive and specific enough for multiplexed assessment in cell-free DNA (cfDNA) isolated 
from patient blood would represent a significant advance. Preliminary experience from 

that could benefit from an approved therapy. Biopsy-free comprehensive sequencing 
of a patient’s cancer can empower informed treatment decisions from a simple blood 
draw, especially when repeat tissue biopsy is not feasible or tissue NGS is uninformative.  
Keywords: cell free DNA, Circulating Tumor DNA, personalized medicine
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ORAL38.03 Assessing the Feasibility of Detecting ALK Fusions with qRT-PCR 
Assays in Cell-Free Plasma RNA Ellen Ordinario, Michael Lee, Huan Truong, Dwight 
Kuo, Rajiv Dua, Wei-Min Liu, Gene Spier, Ann Begovich, Xiaoju Max Ma Genomics and 
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Background: Chromosomal rearrangements that result in transcript fusions have been 
a focus of attention in cancer as they provide attractive therapeutic targets. Identifying 
tumors that harbor chromosomal rearrangements by in situ hybridization assays has 
been a challenge in the clinic because these assays demand large quantities of tissue 
specimens. Cell-free nucleic acids from patient plasma may provide a non-invasive, 
alternative tool for detecting transcript fusions. Here, we demonstrate the feasibility of 
detecting ALK fusions with a qRT-PCR assay using cell-free plasma RNA (cfRNA). Methods: 
We designed a one-tube, four-channel multiplex ALK qRT-PCR assay that incorporates two 
strategies to detect ALK fusions. One channel employs variant-specific primers to detect 
>90% of the reported ALK fusions. The remaining three channels measure the expression 
of the 5’ and 3’ ends of the ALK gene relative to an internal reference and to each other, 
in theory, permitting the detection of all ALK fusions including those without knowledge 
of the fusion partner. To assess the performance of the multiplex ALK prototype assay, 
we made contrived samples blending mutant and wildtype cell line RNAs. In addition, we 
tested the multiplex ALK assay on NSCLC FFPET specimens (n=209). Moreover, to mimic 
plasma cfRNA, we made contrived samples by blending mutant cell line conditioned 
media with normal plasma. Results: Data from the cell line RNA blends demonstrate that 
both the variant-specific and the 5’ and 3’ differential expression successfully detect the 
EML4-ALK fusion-positive RNA. The variant-specific component of the assay is sensitive 
enough to detect at least 25pg of fusion-positive cell line RNA at a 1:4000 dilution with 
wildtype cell line RNA. From the NSCLC FFPET specimens, we identified 4 samples 
positive for the ALK fusion. These results were validated by a reference method that uses 
anchored-PCR to enrich ALK targets followed by NGS that employs a novel algorithm to 
identify potential fusion products. In addition, the multiplex ALK qRT-PCR assay detected 
transcript fusions in blends composed of plasma and EML4-ALK positive conditioned 
media at a dilution of 3:1. Lastly, we tested the multiplex ALK assay on confirmed ALK-
fusion positive NSCLC plasma specimens, and were able to detect ALK fusions (7 out 
of 8) from as little as 750 ul of plasma. Conclusion: In summary, we have developed 
a one-tube, multiplex ALK qRT-PCR assay that exhibits performance characteristics 
suitable for transcript fusion detection in plasma cfRNA. Efforts are underway to further 
test and optomize the performance of this assay in clinical samples and to apply this 
multiplex qRT-PCR design concept to other transcript fusions including RET and ROS1.  
Keywords: Plasma cell-free RNA, ALK fusions, Gene fusion detection, Multiplex qRT-PCR 
assay
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ORAL38.05 Dynamic Changes in EGFR Mutation Circulating Tumor DNA in 
Urine on Anti-EGFR Therapy Hatim Husain1, Vlada Melnikova2, Karena Kosco2, Saege 
Hancock2, Errin Samuelsz2, Brian Woodward3, Shiloh Guerrero2, Cecile RoseT. Vibat2, 
Mark G. Erlander2, Ezra Cohen1, Scott Lippman1, Razelle Kurzrock1 1Medical Oncology, 
University of California San Diego, La Jolla/CA/United States of America, 2Research & 
Development, Trovagene, San Diego/CA/United States of America, 3Medical Oncology, 
University of California San Diego, La Jolla/United States of America

Background: Circulating tumor DNA can be detected in urine efficiently, serially, and 
completely non-invasively. Utilizing a PCR enriched NGS detection platform, we sought 
to demonstrate the feasibility of detecting activating and resistance EGFR mutations 
in urinary ctDNA to understand mechanisms of resistance to targeted therapies in 
patients with EGFR-mutated lung adenocarcinoma. Methods: In a biomarker study of 
46 patients enrolled, urine was collected every 3-6 weeks from patients on first line anti-
EGFR TKI therapy and then daily at progression during the first week of 3rd generation 
anti-EGFR TKI treatment when available. Urinary ctDNA was extracted by a method that 
preferentially isolates short, fragmented ctDNA. Quantitative analysis of EGFR activating 
exon19del, L858R, and T790M resistance mutations was performed utilizing wild type 
blocker probes, PCR enrichment, and NGS detection (MiSeq). Early pharmacodynamic 
events within the first hours to days of anti-EGFR therapy were further studied by 
quantitating ctDNA mutations and comparing with the reponse or lack of response by 
RECIST on CT scans 6 weeks after initiation of second line therapy. Results: Interim 
analysis was conducted on 34 patients receiving first line anti-EGFR therapy with 
erlotinib. The average quantity of DNA obtained per patient was 830ng/70ml of urine. 
The sensitivity between tissue and urine for EGFR Exon19del, L858R, and T790M was 
94%, 100%, and 100% respectively, and interim specificity was 94%, 100%, and 96% 
respectively. Analysis of longitudinal samples from patients on erlotinib revealed that 
the EGFR T790M mutation was detected in the urine of 17 out of 24 (71%) patients 4-15 
weeks before radiographic progression on erlotinib. All 10 patients who were positive for 
T790M mutation by tissue were also positive by urine. Three patients were T790M tissue 
negative but urine was positive for T790M. Early peaks in EGFR Exon19del, L858R, and 
T790M ctDNA on days 1-4 of urine collected daily within the first week on next generation 
anti-EGFR TKI correlated with CT radiographic response or lack of response 6 weeks 
after first drug dosing. 
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ORAL39.01 Multiplexing Serum Proteins and Circulating Autoantibody for 
Detection of Lung Cancer Shenglin Ma1, Wenzhe Wang2, Bing Xia3, Shirong Zhang4, 
Hong Jiang4, Haining Yuan2, Wen Meng4, Mingjian Ding2, Weili Li2, Xiaoliang Zheng2, 
Xiaoju Wang2 1Department of Radiation Oncology, The First People’s Hospital of Hangzhou 
Medical Group, Hangzhou/China, 2Center for Molecular Medicine, Zhejiang Academy of 
Medical Sciences, Hangzhou/China, 3Department of Radiation Oncology, Affiliated Hangzhou 
Hospital of Nanjing Medical University, Hangzhou/China, 4Hangzhou First People’s Hospital, 
Hangzhou/China

Background: Currently, a blood test for lung cancer does not exist. Low-dose spiral 
computed tomography (CT) has been proposed as an early detection screening tool. 
However, despite its high sensitivity, the specificity of CT in lung cancer detection is 
poor. In addition, the necessity for repeated CT scans to determine growth rates over 
time can expose patients to potentially harmful radiation. Therefore, a minimally-invasive 
biomarker-based test that could further characterize CT-positive patients based on 
risk of malignancy would greatly enhance its clinical efficacy. Methods: From 2009 
through 2013, six hospitals enrolled 1148 patients with lung cancer, 889 blood donors 
as healthy participants and 36 patients with other lung diseases. The lung cancer 
associated biomarker panels were identified from the pretreated serum samples and 
subsequently analyzed in three randomly determined subgroups, the discovery cohort 
(40 patients with lung cancer, and 45 healthy participants), test cohort (204 patients 
with lung cancer, and 120 healthy participants), and validation cohort (904 patients with 
lung cancer, 724 healthy participants, and 36 patients with other lung diseases). Finally 
the panel of biomarkers were used to predict 12 prospective patients with a suspicious 
pulmonary nodule by CT images. Results: The discovery cohort demonstrated that 4 
serum biomarkers (C-reactive protein, prolactin, hepatocyte growth factor, and NY-
ESO-1 autoantibody) were significantly higher in patients with lung cancer compared 
to healthy controls. The 4-biomarker panel was independently investigated in the test 
cohort and validation cohort. The test characteristics were area under the curve (AUC) 
of 0.835 (95% CI 0.79-0.873, sensitivity 70.1%, specificity 88.3%) in the test cohort, 
and 0.818 (95% CI 0.798-0.836, sensitivity 70.0%, specificity 79.6%) in the expanded 
validation cohort. The 4 biomarkers had no discriminatory power for detecting other 
benign lung diseases. The performance of the panels in patients with stage I-II lung 
cancer was AUC of 0.774 (95% CI 0.746-0.801) in the combined test and validation 
cohorts. Remarkably, analysis model generated by the biomarkers correctly predicted 
7 out of 9 prospective patients having lung cancer, and 2 out of 3 patients as benign, 
which were further verified by the pathologist. Conclusion: This study identified four 
diagnostic biomarkers in serum samples with the potential to distinguish patients with 
lung cancer from healthy controls. This panel of serum proteins is valuable in suggesting 
the diagnosis of patients with an indeterminate pulmonary lesion, and potentially in 
predicting individuals at high risk for lung cancer. Further research is necessary to 
understand whether these have clinical implications for early detection of lung cancer.  
Keywords: serum biomarkers, diagnostic, lung cancer, Multiplexing serum proteins

investigators suggest a high degree of correlation between repeat tumor biopsy and 
plasma NGS. Here, we present the Guardant Health (GH) digital sequencing approach 
in a consecutive series of NSCLC cases. Methods: 225 consecutive blood specimens 
from NSCLC patients, collected February–March 2015, were evaluated for cfDNA tumor 
alterations by digital sequencing using the GH panel of 68 genes. The test includes all 
reported fusion partners for ALK, RET, ROS1, and NTRK1 and cfDNA amplification for 16 
genes. The mutant allele fraction (MAF) was calculated relative to WT in cfDNA. The test 
is sensitive to a single fragment of mutated cfDNA in a 10 ml blood sample and analytic 
specificity is >99.9999%. Results: Canonical EGFR activating mutations were detected 
in 20 cases (14 E19del, 3 L858R, 2 E20ins, 1 G719A). EGFRT790M co-occurred in 7 
cases (6 E19del, 1 L858R), with EGFR amplification observed in 6 of the 20. Median age 
for patients with EGFR mut+ was 62.5; 18 female(90%), compared to nonEGFR-mutant 
cases. Four cases had driver fusions (2EML4 -ALK, 2 KIF5B -RET) and five cases harbored 
an ERBB2 E20ins. KRAScodon 12/13 mutations were detected in 23 patients, while 3 harbored 
mutations in HRAS (Q61L) and NRAS (Q61L, G13R), and 6 had BRAF mutations (4 V600E, 
2 G466X). All putative drivers were mutually exclusive. Mutations in signal transduction 
factors with confirmed gain-of-function activity included AKT1(E17K), MEK1(K57N, C121S), 
PIK3CA (E542K, E545K x2, H1047L, M1043V, R93W) and JAK2 (V617F x2); truncating or 
missense mutations (>3% MAF) were observed in NF1 (6 cases), PTEN (1 case), SMAD4 (4 
cases) and STK11(4 cases). TP53 mutations were detected in 116/225 (51%). Evidence 
of gene amplification was seen in 32 cases, with 11 harboring multiple events. By 
function, amp events were observed for G1 cell cycle factors:11, RTKs: 17, MYC: 2; and 
signal transduction: 21. MAF ranged from 0.06% to 83.4% (av 5.1%; median: 9.8%), 
reflecting clinical and biologic diversity of patients. In a clinical subset at UC Davis, 
27 patients were evaluated and alterations were detected in 18 (66.7%). Actionable 
findings were identified in 14 (77.8%) including 2 with EGFRL858R, 1 with EGFR E19del, 
and 1 interesting case with EGFR E19del at 45% MAF, EGFR amplification, and an 
emerging EGFR T790M clone at 0.54% MAF. Conclusion: In a series of NSCLC cases, 
high-sensitivity, high-specificity cfDNA analysis demonstrated the ability to identify 
somatic tumor alterations, including clinically actionable predictors, in a majority of 
patients via a simple blood draw, suggesting that this approach can be used for guiding 
therapeutic decision-making when repeat biopsy is high risk or not possible. Assuming 
validation, plasma cfDNA analysis may supplant invasive tumor biopsy in the near future.  
Keywords: cfDNA, digital sequencing, NSCLC, mutation detection
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ORAL38.07 Quantification of EGFR Mutations in Plasma of NSCLC Patients: 
An Early Predictor of Clinical Response to Tyrosine Kinase InhibitorJohn 
Palma1, Antonio Marchetti2, Lara Felicioni3, Tommaso De Pas4, Rita Chiari5, Maela Del 
Grammastro2, Giampaolo Filice2, Vienna Ludovini5, Alba A. Brandes6, Antonio Chella7, 
Francesco Malorgio8, Flavio Guglielmi9, Michele De Tursi10, Armando Santoro11, Lucio 
Crinò12, Fiamma Buttitta3 1Medical Scientific Affairs Department, Roche Molecular Systems, 
Pleasanton, /CA/United States of America, 2Center of Predictive Molecular Medicine, 
University of Chieti, Chieti/Italy, 3Oncological and Cardiovascular Molecular Medicine 
Unit, University of Chieti, Chieti/Italy, 4Thoracic Oncology Division, European Institute of 
Oncology, Milan/Italy, 5Medical Oncology, S. Maria Della Misericordia Hospital, Perugia/
Italy, 6Department of Medical Oncology, Bellaria-Maggiore Hospital, Bologna/Italy, 7Unit 
of Pneumology, Azienda Ospedaliero-Universitaria Pisana, Pisa/Italy, 8Medical Oncology, 
Ospedale Civile Di Pescara, Pescara/Italy, 9Medical Oncology, Ospedale Civile Di Sulmona, 
Sulmona/Italy, 10Consorzio Interuniversitario Nazionale Per La Bio-Oncologia, University 
of Chieti, Chieti/Italy, 11Department of Oncology-Haematology, Humanitas Cancer Center, 
IRCCS, Milan/Italy, 12Medical Oncology, Perugia University Medical School, Perugia/Italy

Background: As DNA analytical methods have become more sensitive, attempts to 
develop accurate clinical tests to assess tumor mutation status by means of patient plasma 
samples are now being pursued. The potential to accurately quantify EGFR mutations in 
plasma from non-small cell lung cancer (NSCLC) patients would enable more rapid and 
more frequent analyses to assess disease status; however, the utility of such analyses 
for clinical purposes has only recently started to be explored. Methods: Plasma samples 
were obtained from 69 NSCLC patients with EGFR-mutated tumors and 21 negative 
control cases. EGFR mutations in plasma were analyzed by a standardized allele-specific 
polymerase chain reaction (PCR) test and ultra-deep next generation sequencing (NGS). 
A semi-quantitative index (SQI) was derived from dilutions of known EGFR mutation copy 
numbers. Clinical responses were evaluated by RECIST 1.1 criteria and expressed as 
percent tumor shrinkage. Results: The sensitivity and specificity of the PCR test and 
NGS assay in plasma versus tissue were 72% versus 100%, and 74% versus 100%, 
respectively. Quantitative indices by the PCR test and NGS were significantly correlated 
(P<0.001). EGFR testing at baseline and serially at 4–60 days during TKI therapy revealed 
a progressive decrease in SQI , starting from day 4, in 95% of cases. The rate of SQI 
decrease correlated with percent tumor shrinkage at 2 months (P<0.0001); at 14 days 
it was more than 50% in 70% of patients (rapid responders) (Fig.1A-B). In 2 patients with 
slow response (Fig.1B), an early increase in the circulating levels of the T790M mutation 
was observed. These patients were defined as early resistant (Fig.1C). No early T790M 
mutations were seen in plasma samples of rapid responders, suggesting that slow 
responders are more prone to develop early resistance. Conclusion: Quantification of 
EGFR mutations from plasma with a standardized PCR test is feasible. To our knowledge, 
this is the first study showing a strong correlation between the EGFR SQI during therapy 
and clinical response with relevant implications for patient management. With the strong 
correlation between EGFR SQI in plasma and clinical outcome, this study opens the way 
to prospectively design clinical trials to confirm these data and evaluate the diagnostic 
value of this test.
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levels detected in the plasma is due to heterogeneity of tumour and FFPE sections in 
comparison to a global (plasma based ctDNA) estimate of mutation burden. Our results 
suggest blood based ctDNA analysis of cancer mutations is a specific, non-invasive test 
for the diagnosis of cancer. A positive test strongly rules in the diagnosis but a negative 
test does not have sufficient discriminatory ability to exclude the diagnosis of cancer.  
Keywords: Gene signature, ctDNA, liquid biopsy, clinical utility

POTENTIAL BIOMARKERS FOR CT SCREENING 
WEDNESDAY, SEPTEMBER 9, 2015 - 16:45-18:15

ORAL39.05 Identification of miRNAs as Biomarkers for Early Diagnosis of 
Lung Cancers Wenzhe Wang1, Weili Li2, Mingjian Ding2, Haining Yuan2, Wen Meng3, Er 
Jin3, Xiaoju Wang2, Shenglin Ma1, Shirong Zhang3 1Affiliated Hangzhou Hospital of Nanjing 
Medical University, Hangzhou/China, 2Center for Molecular Medicine, Zhejiang Academy of 
Medical Sciences, Hangzhou/China, 3, Hangzhou First People’s Hospital, Hangzhou/China

Background: Current clinical diagnostic methods lack the specificity in detecting lung 
cancer patients. The issue is critical for stage I & II patients as there are no available 
biomarkers to indicate which high-risk patients should undergo adjuvant therapy. 
There is considerable evidence that microRNA plays a very important role in lung 
carcinogenesis. We postulated that the expression pattern of multiple microRNAs 
(miRNAs) could aid clinicians in detecting cancer patients thus reducing the mortality 
of lung cancer. Methods: Differential expressed miRNAs were analyzed by miRNA 
microarrays in 15 paired non-small-cell lung cancer (NSCLC) tumors and distant normal 
tissues. The identified miRNAs were further validated by qRT-PCR using snap-frozen 
lung tissue samples collected from independent 22 patients with NSCLC. Classification 
analyses of miRNA expression data were performed by the Bayesian Compound 
Covariate predictor (BCCP). The expression levels of miR-141-5p, miR-301a-3p and 
miR-1244 were also analyzed by qRT-PCR in serum samples collected from 60 patients 
with lung cancer and 50 healthy controls. Results: A total of 41 miRNAs was identified 
with significantly elevated levels in patients with lung cancer by profiling microRNA 
array, of which 12 miRNAs were further validated in the independent sample cohort. 
Multiplexing analysis with the panel of 12 miRNAs generated the highest discriminatory 
power in separating NSCLC from normal tissues with an AUC of 0.915 (95% CI = 0.894-
1.000; P <0.001). Leave-one-out cross-validation revealed the 85% sensitivity and 
95% specificity at a cutoff score of 0.5. In addition, serum miR-1244 was significantly 
upregulated in an independent trial and could distinguish NSCLC from controls 
with 77.6% sensitivity and 78.7% specificity. Conclusion: Our 12-miRNA classifier 
might have potential clinical utility in discriminating NSCLC from healthy population.  
Keywords: microRNA, lung cancer, biomarker
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ORAL39.06 Whole Blood microRNA Expression May Not Be Useful for 
Screening Non-Small Cell Lung Cancer Reema Mallick1, Santosh K. Patnaik2, Eric 
Kannisto2, Anil Vachani3, Sai Yendamuri2 1University of Minnesota, Minneapolis/MN/United 
States of America, 2Thoracic Surgery, Roswell Park Cancer Institute, Buffalo/United States of 
America, 3University of Pennsylvania, Philadelphia/PA/United States of America

Background: Five studies have shown that microRNA levels in whole blood can be used 
to diagnose lung cancer. We conducted a large bi-institutional study to validate this 
finding. Methods: PAXgeneTM Blood miRNA System (Qiagen®) was used for peripheral 
venous blood collection and total RNA isolation for 85 pathologic stage IA-IIIB non-small 
cell lung cancer cases and 76 clinically-relevant controls who either had a high risk of 
developing lung cancer because of smoking and age >50 y, or had a benign pulmonary 
nodule. Cases and controls were accrued at two institutions in the United States, 
Roswell Park Cancer Institute, Buffalo and University of Pennsylvania, Philadelphia. 
MiRCURY™ microarrays (Exiqon®) with locked nucleic acid hybridization probes were 
used to quantify microRNAs in RNA isolates. Quantification was also performed using 
Taqman™ microRNA reverse transcription (RT) -PCR assays (ABI®) for five microRNAs 
whose lung cancer-diagnostic biomarker utility had been suggested by the five published 
studies. Results: Cases (n=85) and controls (n=76) were similar for age, gender, race, 
and blood hemoglobin and leukocyte but not platelet levels (Table 1). Of the 1936 human 
mature microRNAs detectable with the microarray platform, 586 (30%) were identified 
as expressed and reliably quantified among the study’s subjects. However, none of 
the microRNAs was differentially expressed between cases and controls (P >0.05 in 
test using empirical Bayes-moderated t statistics and false discovery rate <5%). In 
classification analysis using the whole blood microRNA profiles with leave-one-out 
internal cross-validation, accuracy was 48% and 50% with the support vector machines 
and top-scoring pair methods, respectively. With RT-PCR assays, cases and controls did 
not differ for any of the five microRNAs whose biomarker potential had been suggested 
by previous studies.
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ORAL39.02 Early Detection of Lung Cancer by a FISH-Based Sputum Test  
William R. Burfeind Jr.1, Guy Soo Hoo2, Raj Batra3, Yehuda Schwarz4, Nir Peled5, Tal 
Kaplan6, Gershon Fink7 1Thoracic Surgery, St. Luke’s University Health Network, Bethlehem/
PA/United States of America, 2Los Angeles VA Medical Center, Los Angeles/United States of 
America, 3Pulmonary and Critical Care, Los Angeles VA Medical Center, Los Angeles/United 
States of America, 4Pulmonary and Critical Care, Tel Aviv Sourasky Medical Center, Tel Aviv/
Israel, 5Rabin Medical Center, Tel Aviv/Israel, 6Bioview Ltd., Rehovot/Israel, 7Kaplan Medical 
Center, Rehovot/Israel

Background: Early detection represents an important opportunity for decreasing lung 
cancer mortality. Lung cancer screening with low-dose CT scanning is plagued by a 
high false-positive rate and non-invasive adjuncts that improve diagnostic accuracy or 
serve as a pre-screen may be helpful. This study evaluated the performance of a sputum 
based lung cancer detection (LCD) test that utilizes fluorescence in-situ hybridization 
(FISH) to detect chromosomal alterations at the 3p22.1 and 10q22.3 loci caused by 
a cancerous process. Methods: At 5 international centers, between March 2012 and 
July 2014, induced sputum samples were collected from 173 subjects with 8-30 mm 
solitary pulmonary nodules, where imaging and other subject characteristics mandated 
biopsy. At least 50 lower respiratory tract cells were required for analysis. The LCD Test, 
performed at one of 3 reference labs, enabled a combined analysis of sputum cytology 
and Target-FISH analysis on the same cell using an FDA approved imaging analysis 
system (BioView Duet™). The LCD test was considered positive if at least 7.5% of the 
target cells had an abnormal FISH pattern. The results of the LCD were then compared 
to the clinical pathology. Subjects with an initial non-surgical negative biopsy result were 
followed for up to 2 years to determine their final diagnosis. Results: There were 116 
subjects who met the inclusion criteria, had a pathologic diagnosis of lung cancer if 
the nodule was malignant, and produced adequate sputum for analysis. Seventy-two 
subjects were diagnosed with lung cancer from the initial biopsy, 7 had definitive negative 
surgical biopsies, and 37 subjects were classified as indeterminate due to non-surgical 
negative biopsies. Initial positive concordance was 86.1% (62/72) and initial negative 
concordance was 71.4% (5/7). From the initial 37 indeterminate negative subjects, 
additional clinical analyses during the follow up period enabled a definitive classification 
for 23 subjects: 11 were diagnosed with lung cancer and 12 were reclassified as 
definitive negative. From this group the LCD test had a positive concordance of 81.8% 
(9/11) and a negative concordance of 91.7% (11/12). Overall, sensitivity was 85.5% 
(71/83), specificity was 84.2% (16/19), positive predictive value was 95.9%, and 
negative predictive value was 57.1%. Fourteen indeterminate negative subjects are still 
being clinically monitored. The test performance for nodules of 8-20mm was as good as 
the results for 21-30mm nodules. Conclusion: In a cohort of patients with a high risk of 
lung cancer, the LCD test had a high positive predictive value. A positive LCD test could 
potentially lead to an earlier intervention in a nodule that might otherwise have been 
monitored for growth. An adequate cancer resection might then be accomplished by 
segmental resection rather than lobectomy in smaller lesions. The LCD test may be useful 
as a decision support tool at critical points in the management of solitary pulmonary 
nodules detected by screening CT scans in subjects at high risk for lung cancer.  
Keywords: lung cancer, Screening, Early Detection
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ORAL39.03 Clinical Utility of a Blood Based Circulating Tumour DNA Signature 
for the Diagnosis of Lung Cancer Eric Lim1, Maxim Freidin2, Dasha Freidina2, Maria 
Leung1, Alexandra Rice3, Angeles M. Fernandez3, Andrew Nicholson3 1Thoracic Surgery, 
Royal Brompton Hospital, London/United Kingdom, 2National Heart and Lung Institute, 
Imperial College, London/United Kingdom, 3Histopathology, Royal Brompton Hospital, 
London/United Kingdom

Background: Lung cancer is conventionally diagnosed by confirmatory tissue biopsy, an 
invasive procedure that involves waiting time, costs and complications. The development 
push for a blood based liquid biopsy is a less invasive, more readily acceptable means to 
expedite the diagnosis and management of cancer. Circulating tumour DNA is promising 
in this regard as cancer specific genetic mutations are not usually found in the circulation 
of healthy individuals. The aim of our study is to report the performance of a three gene 
signature in for the diagnosis of cancer. Methods: Pre-operative blood samples were 
obtained from patients undergoing surgery for known or suspected lung cancer and 1ml 
aliquots of plasma were extracted from 9ml of EDTA preserved blood. DNA was extracted 
from the plasma using the QIAamp DNA blood mini kit. High resolution melt analysis was 
undertaken to identify mutations in hotspots of the TP53, KRAS and EGFR genes in the 
ctDNA from plasma as well as matching FFPE tissue. A positive test result was defined 
as a mutation identified in the plasma ctDNA and compared against the reference clinical 
histopathology report of the resected lung abnormality. Clinical test performance was 
quantified and reported conventionally using sensitivity and specificity. Results: Pre-
operative blood was analysed in a blinded manner from 223 patients undergoing surgery 
at our institution, and the pathology reports were issued blinded to the blood test results. 
In total, 116 (52%) had primary lung cancer, 64 (29%) had secondary cancer, 6 (3%) had 
primary thoracic (not lung) cancer and 35 (16%) did not have any evidence of cancer. Of 
the 186 patients with confirmed cancer, a mutation was identified in the FFPE sections of 
the primary tumour of 113 (61%) and in the plasma ctDNA in 127 (68%) with substantial 
agreement of 85% and a kappa statistic of 0.70 (P<0.001). The clinical test performance 
for the blood based diagnostic signature was a sensitivity of 68% (95% CI 61-75), 
specificity of 91% (77 to 98), positive predictive value 98% (93-100) and a negative 
predictive value of 35% (25 to 46) when compared to conventional clinical histopathology 
reporting of the resected tissue. Conclusion: There is substantial agreement between 
the detection of ctDNA and FFPE tumour tissue mutations. We postulate higher mutation 



S252 Journal of Thoracic Oncology  •  Volume 10, Number 9, Supplement 2, September 2015

Abstracts Journal of Thoracic Oncology  •  Volume 10, Number 9, Supplement 2, September 2015

Table. Performance of bronchoscopy, classifier, and the combined procedures in 
the test set

Category Bronchoscopy Classifiera Combined

Total, N 163 123 163

Lung Cancer, N 78 38 78

Benign Lesion, N 85 85 85

Sens. (95% CI) 51% (40-62%) 92% (78-98%) 96% (89-99%)

Spec. (95% CI) 100% (95-100%) 53% (42-63%) 53% (42-63%)

NPV (95% CI) 69% (60-77%) 94% (83-99%) 94% (83-98%)

PPV (95% CI) 100% (90-100%) 47% (36-58%) 65% (56-73%)

 
 
a) The performance of the classifier was evaluated for patients in whom bronchoscopy 
did not result in a finding of lung cancer (n=123). 

Conclusion: A gene expression classifier measured in bronchial epithelial cells is able 
to accurately identify those at low risk for lung cancer in patients who have undergone 
bronchoscopy with non-diagnostic results. Due to the high sensitivity and NPV of the 
classifier, it could potentially inform clinical decisions regarding the need for further 
invasive testing for lung cancer in patients whose bronchoscopy is non diagnostic.  
Keywords: diagnosis, lung cancer, Gene Expression, bronchoscopy
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ORAL40.01 PD-L1 Is Highly Expressed in Malignant Mesothelioma and PD-
1+ Lymphocytes within Malignant Effusions Induce PD-L1 Expression 
Swati Khanna1, Anish Thomas1, Daniel Abate Daga1, Betsy Morrow1, Jingli Zhang1, Seth 
M. Steinberg2, Augusto Orlandi3, Patrizia Ferroni4, Jeffrey Schlom5, Fiorella Guadagni4, 
Raffit Hassan1 1Thoracic and Gastrointestinal Oncology Branch, National Cancer Institute, 
Bethesda/MD/United States of America, 2Biostatistics and Data Management Section, 
National Cancer Institute, Bethesda/United States of America, 3Anatomic Pathology, 
Department of Biomedicine and Prevention, University of Rome, Rome/Italy, 4Rome and 
Biodat, Sr Research Center, University San Raffaele, Rome/Italy, 5Laboratory of Tumor 
Immunology and Biology, National Cancer Institute, Bethesda/United States of America

Background: The PD-1 and PD-L1 pathway is an immune checkpoint, which protects 
normal tissues from immune attack by curbing the effector T-cell response but can also 
prevent anti-tumor immune response. However their role in mesothelioma is not well 
understood. The present study aimed to understand the PD-1 and PD-L1 expression 
levels and their interactions in mesothelioma patients. Methods: Sections of formalin-
fixed, paraffin-embedded pleural and peritoneal mesothelioma tumor samples from 
patients who were evaluated for various clinical trials at the NCI Center for Cancer 
Research were tested for PD-L1 expression (Anti-PD-L1 rabbit monoclonal recombinant 
primary antibody MKP-1B-196-10; Merck-Serono). PD-L1 expression on primary 
and established mesothelioma cell lines, malignant pleural effusions and ascites of 
mesothelioma patients were assessed using a commercial anti-PD-L1 antibody and 
analyzed by flow cytometry. Paired malignant effusion and peripheral blood samples 
were tested for PD-1 and PD-L1 expression on immune cells. Co-cultures of autologous 
tumor cells and T cells grown from malignant effusions of a mesothelioma patient were 
evaluated to understand the PD-1 and PD-L1 interaction. Results: Tumor samples from 
65 patients included 44 peritoneal and 21 pleural mesotheliomas; 55 with epithelioid 
histology and 10 of other subtypes (sarcomatoid 2, biphasic 3, uncategorized 5). 41 of 
65 (63%) tumors were positive for PD-L1 expression (defined as >5% PD-L1 expression 
on tumor cells, of any intensity) with levels of expression ranging from 5% to 80% of 
tumor cells, and intensities from 1+ to 3+. 24 (37%) were negative including 10 with 
focal staining. A higher proportion of males had tumor PD-L1 expression than females 
(73% vs. 46%; p=0.04). There was no association between PD-L1 expression and 
primary site of disease, age, race, histology and distant metastasis. Patients with PD-
L1 positive tumors had a numerically inferior overall survival than patients with PD-L1 
negative tumors (23.0 months vs.33.3 months; p=0.35). All 6 primary and 4 established 
mesothelioma cell lines tested showed basal expression of PD-L1. This was enhanced on 
treatment with IFN-γ. The fraction of cells expressing PD-L1 in malignant effusions ranged 
from 17 to 43%. Malignant effusions from 2 of 3 patients had high PD-1 expression 
on both CD4+ and CD8+ T cells. In addition, CD8+ T cells in malignant effusions had 
significantly higher levels of PD-L1 expression compared to CD8+ T cells in peripheral 
blood (7.47±2.75 % T cells versus 1.97±1.22% T cells; p=0.03). Autologous lymphocytes 

Table 1. Characteristics of study groups; *Fisher’s exact test for categorical variables, 
and t test for others; #blood values for 84 cases and 30 controls.

Cases Controls P*

85 76

Mean age, y (range, SD) 64 (41-83, 8) 61 (45-83, 9) 0.07

%male 49 51 0.87

%white 90 93 0.57

RPCI 42 32 0.43

U. Pennsylvania 43 44

Adenocarcinoma 43

Squamous cell 33

Other non-small cell 9

High-risk control 58

Nodule control 18

Leukocytes (x1000/µl; mean, SD)# 8.2 (2.6) 7.8 (2.1) 0.37

Platelets (x1000/µl; mean, SD)# 291.8 (114.3) 238.2 (50.2) 0.01

Hemoglobin (g/dl; mean, SD)# 13.4 (1.8) 13.9 (1.4) 0.15

Conclusion: This study suggests that whole blood microRNA expression profiles 
may not be useful for developing biomarkers for use in non-invasive blood-
based assays for generic screening of non-small lung cancer. Further studies 
are required to examine if whole blood microRNA diagnostic biomarkers may 
exist for use with specific types of lung cancer or non-cancer control conditions.  
Keywords: blood, diagnosis, Screening, microRNA
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ORAL39.07 A Bronchial Genomic Classifier Measured in Airway Epithelial Cells 
Improves Diagnostic Sensitivity of Bronchoscopy for Lung Cancer Anil Vachani1, 
Duncan Whitney2, Adam C. Gower3, Kate Porta-Smith2, JS. Ferguson4, Jerome Brody3, 
Gerard Silvestri5, Marc Lenburg3, Avrum Spira3 1University of Pennsylvania, Philadelphia/
PA/United States of America, 2Veracyte Inc, South San Francisco/CA/United States of 
America, 3Boston University, Boston/MA/United States of America, 4University of Wisconsin, 
Madison/WI/United States of America, 5Medical University of South Carolina, Charleston/SC/
United States of America

Background: Bronchoscopy is often used for the diagnosis of lung cancer however its 
sensitivity is imperfect, especially for small and peripheral lesions. Adjunctive methods 
to improve the sensitivity of cancer detection would reduce the need for more invasive 
follow-up procedures when bronchoscopy is non-diagnostic. It has previously been shown 
that gene expression of cytologically-normal bronchial airway epithelial cells is altered 
in smokers with lung cancer. In this study we evaluated the performance of a bronchial 
genomic classifier to predict malignancy in an independent cohort of suspect lung 
cancer patients. Methods: A bronchial genomic classifier consisting of the expression 
of 23 genes measured in the airway epithelium was evaluated in a previously published, 
independent cohort (n=163) of current and former undergoing bronchoscopy for 
suspect lung cancer. In cases where bronchoscopy was non-diagnostic for malignancy, 
the performance of the classifier was evaluated using ROC-AUC, sensitivity, specificity, 
positive predictive value (PPV), and negative predictive value (NPV). Results: In the test 
set, bronchoscopy led to a diagnosis in 40 of 78 patients with cancer (sensitivity=51%, 
95% CI 40-63%). The combination of the classifier with bronchoscopy improved the 
sensitivity to 96% (95% CI 89-99%; p <0.001); see Table. The prediction accuracy of 
the classifier was similar in lesions <3cm, as well as across cancer stage and histology. 
Among the 123 patients with a non-diagnostic bronchoscopy, 38 were ultimately 
diagnosed with lung cancer (prevalence of 31%). In this group of patients, the classifier 
had an AUC of 0.81 (95% CI, 0.73-0.88), accurately identifying 35 of the 38 lung cancer 
patients (sensitivity=92%; 95% CI, 78-98%), and 45 of 85 patients with benign lesions 
(specificity=53%; 95% CI, 42-63%). Of the 48 patients with a negative classifier result, 
45 were diagnosed with benign lesions (NPV=94%, 95% CI 83-99%).
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the presented data demonstrate the potential of the combination of cellular 
immunotherapy and targeting of the local tumor microenvironment in mesothelioma.  
Keywords: Mesothelioma mouse model, Dendritic cell immunotherapy, Immunotherapy, 
Tumor-associated macrophages
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ORAL40.05 The Cancer Stem Cell Inhibitors VS-6063 and VS-5584 Exhibit 
Synergistic Anticancer Activity in Pre-Clinical Models of Mesothelioma David 
Weaver1, Vihren Kolev1, Yan Wang1, Joseph Testa2, Jonathan Pachter1 1Verastem, Boston/
MA/United States of America, 2Fox Chase Cancer Center, Philadelphia/United States of 
America

Background: Malignant pleural mesothelioma (MPM) is an aggressive tumor in 
the pleural lining of the lung and peritoneum usually resulting from prior exposure to 
asbestos. Median overall survival with standard of care (SOC) chemotherapy is only 12 
months from diagnosis. This poor prognosis may be attributable at least in part to cancer 
stem cells (CSCs) that are resistant to chemotherapy and can mediate cancer recurrence 
and progression. VS-6063 (defactinib) is an oral small molecule that targets cancer stem 
cells through the inhibition of focal adhesion kinase (FAK). VS-6063 has demonstrated 
tolerability, target inhibition, and preliminary signs of clinical activity as a single agent 
and in combination with paclitaxel in Phase 1 clinical trials (Jones et al., J Clin Oncol 29: 
2011 (suppl; abstr 3002); Patel et al., J Clin Oncol 32:5s, 2014 (suppl; abstr 5521)). 
Currently, VS-6063 is being tested in a randomized, double-blind, placebo-controlled trial 
in malignant pleural mesothelioma immediately following front-line therapy (COMMAND 
Trial, NCT01870609). In an effort to identify additional mesothelioma patients who 
may benefit from a CSC targeting agent, we sought to identify compounds that show 
synergistic anticancer activity with VS-6063. PI3K/mTOR inhibitors were previously 
demonstrated to show activity in mesothelioma. VS-5584 is a potent oral small molecule 
that selectively kills CSCs by targeting multiple PI3K isoforms and mTORC1/2 (Kolev et 
al, Cancer Res; 75:1, 2014). VS-5584 is currently being investigated as a single agent in 
a Phase 1 clinical trial, (NCT01991938). Methods: The synergy between VS-6063 and 
VS-5584 was demonstrated in vitro using cell viability assays analyzed by CalcuSyn, HSA 
and Loewe models. CSCs from mesothelioma cell lines were assessed by the Aldefluor+ 
flow cytometric assays. The anti-tumor activity of the VS-6063 and VS-5584 combination 
treatment was tested with in vivo mouse mesothelioma xenograft models. Results: A dual 
PI3K/mTOR inhibitor VS-5584 showed synergistic activity with a FAK inhibitor, VS-6063. 
VS-5584 further enhanced reduction of mesothelioma CSCs by VS-6063 measured by 
the Aldefluor+ assay in Mero-14 mesothelioma cells. In a 3D matrigel cell viability assay, 
the combination of VS-6063 and VS-5584 displayed synergistic reduction in cell viability 
based on multiple combination analysis models. In a MM87 mesothelioma xenograft model 
in vivo, the single agent treatment with either VS-6063 or VS-5584 was active in inhibiting 
mesothelioma tumor growth. Combination treatment further enhanced the antitumor 
efficacy of either agent alone (p <0.0001). Conclusion: VS-6063 (defactinib) and VS-
5584 exhibit synergistic anticancer activity in preclinical models of mesothelioma. These 
data provide a strong preclinical rationale for the open dose-escalation Phase I clinical 
trial of VS-6063 and VS-5584 in patients with relapsed mesothelioma (NCT02372227).  
Keywords: Cancer Stem Cells, Mesothelioma
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ORAL40.06 Sarcomatoid Differentiation During Progression of Malignant 
Pleural Mesothelioma Bart Vrugt1, Emanuela Felley-Bosco2, Severin Simmler3, 
Martina Storz1, Martina Friess3, Mayura Meerang3, Alex Soltermann1, Holger Moch1, 
Rolf Stahel4, Walter Weder3, Isabelle Opitz3 1Institute of Surgical Pathology, University 
Hospital Zurich, Zurich/Switzerland, 2Molecular Oncology, University Hospital Zurich, 
Zurich/Switzerland, 3Division of Thoracic Surgery, University Hospital Zurich, Zurich/
Switzerland, 4Laboratory of Molecular Oncology, Clilnic of Oncology, University Hospital 
Zurich, Zurich/Switzerland

Background: Malignant pleural mesothelioma (MPM) is a highly aggressive tumour with 
a high local recurrence rate and often a poor prognosis despite multimodal treatment. 
We evaluated the prognostic impact of morphological and immunohistochemical changes 
in sequential biopsies obtained from patients with MPM during disease progression. 
Methods: Tissue microarrays were constructed from paraffin-embedded tissue 
samples of 36 MPM patients (26 epithelioid, 6 biphasic and 4 sarcomatoid) taken before 
induction-chemotherapy, during surgery and at the time point of tumour recurrence. 
Immunohistochemical staining for calretinin, cytokeratin 5/6 (CK5/6) and Wilm’s tumor-1 
(WT-1) as well as the biomarkers mesothelin, osteopontin, and fibulin-3 was performed, 
and staining intensity and percentage of positively stained tumour cells scored semi-
quantitatively. The results were correlated with clinico-pathological characteristics of 
the patients including overall survival (OS). To determine the prognostic value of the 
markers at the different time points, a multivariate analysis including all factors that 
were significant in univariate analysis was performed. Results: In 28% of patients 
with epithelioid or biphasic MPM, a transition towards biphasic or sarcomatoid growth 
pattern during disease progression was observed (Figure 1). This dedifferentiation was 
associated with significantly decreased immunoreactivity for WT-1 (p=0.03), calretinin 
(p=0.005), mesothelin (p=0.01) as well as a shorter OS (p=0.04).

when co-cultured with tumor cells from malignant effusion, recognized tumor cells and 
induced IFN-γ mediated PD-L1 expression on their surface. Conclusion: High PD-
L1 expression in mesothelioma patient tumor samples and tumor cells derived from 
malignant effusions, as well as presence of PD-1+ T cells in these effusions indicates 
the prominent role of PD-1/PD-L1 pathway in maintaining an immunosuppressive 
milieu in mesothelioma. Thus, inhibiting this pathway could be useful therapeutically.  
Keywords: PD-1, PD-L1, Mesothelioma, Malignant effusions
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ORAL40.02 Molecular Landscape of Malignant Mesothelioma from Whole 
Exome Sequencing Shir Kiong Lu1, Hima Anbunathan1, Sanjay Popat2, Mary E.R. 
O’Brien2, Eric Lim3, Angeles Montero Fernandez4, Andrew G. Nicholson4, Mark Lathrop5, 
Anne M Bowcock1, Miriam F Moffatt1, William O C Cookson1 1National Heart and Lung 
Institute, Imperial College London, London/United Kingdom, 2Department of Medicine - Lung, 
Royal Marsden NHS Foundation Trust, Surrey/United Kingdom, 3Department of Thoracic 
Surgery, Royal Brompton and Harefield NHS Trust, London/United Kingdom, 4Department 
of Histopathology, Royal Brompton and Harefield NHS Trust, London/United 
Kingdom, 5Department of Human Genetics, McGill University-Génome Québec Innovation 
Centre, Quebec/Canada

Background: Whole exome sequencing has revealed key genetic events in several 
cancer types that have been successfully translated into clinical benefits. These advances 
are still lacking in malignant mesothelioma (MM), a highly aggressive malignancy with 
limited effective therapy. Frequent BAP1 mutations occur in a subset of this disease 
but the full molecular landscape of MM is still poorly characterized. Methods: We 
have therefore conducted whole exome sequencing of tumours from the pleura for 
36 cases of MM. DNA from matched blood was available for 7 of the cases and was 
also sequenced. The variants were identified with GATK tools and annotated with 
ANNOVAR. Variants were filtered with the following criteria: quality score ≤ 50, present 
in dbSNP138, 1000 genomes variants and NHLBI ESP 6500 variants. Mutations with 
deleterious functional consequences predicted by Polyphen-2, SIFT and Mutation 
Taster tools were confirmed by Sanger sequencing. Results: A total of 9,064 variants 
(3,256 somatic) were identified. We confirmed mutations in genes previously described 
to be mutated in MM in 5 cases: BAP1 (R227C, Q684X, H141P), NF2 (76_76del, 
R221X) and TP53 (I195N). In BAP1 wt tumours (6 of the 7 cases with matched blood), 
we confirmed somatic mutations in 5 genes encoding components of either MAPK 
or WNT signaling pathways. In addition, we validated somatic mutations in 12 genes 
across 4 of the 6 cases, many of which are novel in MM and are involved in chromatin 
modification. We also observed these genes to be mutated in BAP1 wt tumours in the 29 
additional unmatched MM cases. Conclusion: Thus our data suggests that in addition 
to BAP1, mutations in genes associated with MAPK, WNT signaling and the chromatin 
remodeling complex may represent a consistent pattern of molecular alterations in MM.  
Keywords: Mesothelioma, molecular landscape, mutations, EXOME
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ORAL40.03 Combination Therapy with a CD40-Agonist and Dendritic Cell 
Immunotherapy Has Synergistic Effects in a Murine Mesothelioma Model 
Lysanne Lievense, Floris Dammeijer, Margaretha Lambers-Kaijen, Rudi Hendriks, Menno 
Van Nimwegen, Joost Hegmans, Joachim G. Aerts Pulmonary Medicine, Erasmus MC 
Cancer Institute, Rotterdam/Netherlands

Background: The potential of immunotherapy in mesothelioma has recently been 
demonstrated in multiple (pre)clinical studies. The success of immunotherapy relies 
on the induction of an anti-tumor immune response which has to overcome the local 
immunosuppressive environment in established tumors. Tumor-associated macrophages 
(TAMs) are an important part of the suppressive environment in mesothelioma and 
reprogramming these TAMs towards a more pro-inflammatory phenotype using a 
CD40-agonist has shown promising results in multiple solid tumors. Dendritic cell (DC) 
immunotherapy has been shown to elicit anti-tumor T-cell responses and is currently 
being studied in mesothelioma patients at our institution. We hypothesize that the 
combination treatment with a CD40-agonist and DC therapy has synergistic effects 
and the aim of the current study is to investigate the efficacy of this combinatorial 
approach. Methods: Wildtype Balb/c mice were injected intraperitoneally (i.p.) 
with the AB1 murine mesothelioma cell line. Different treatment regimens were 
compared as follows: untreated control group (n=6), monotherapy with CD40-agonist 
(FGK4.5 monoclonal antibody, n=5), monotherapy with DC immunotherapy (n=5) and 
combination therapy of DC immunotherapy followed by treatment with the CD40-agonist 
(n=5). Three days after completion of the treatment regimens, blood was drawn and 
analyzed using flow cytometry to investigate peripheral immune activation. All mice 
were monitored and sacrificed when showing signs of severe illness. After sacrifice, 
tumors are investigated using flow cytometry to determine the local immunological 
composition. Results: Blood analysis revealed that peripheral monocytes of the CD40-
agonist group and the combination therapy group showed an increase in expression of 
MHC-II and PD-L1 compared to the mice in the control group and the DC immunotherapy 
group. In addition, the combination therapy induced a profound increase in effector CD8 
T-cells and proliferating CD8 T-cells compared to the monotherapies. The interim survival 
analysis at day 40 post tumor cell injection demonstrates a 17% survival of the control 
group, 80% survival of the monotherapies and 100% survival of the combination therapy. 
The final survival analysis will be presented at the conference. Conclusion: Combination 
therapy of DC immunotherapy and a CD40-agonistic antibody induces synergistic 
immune activation in the peripheral blood of mesothelioma-bearing mice 
compared to the monotherapies. Although the final survival data are awaited, 
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ORAL41.01 Tumor-Infiltrating B Lymphocytes Characterized by CD79a and 
MUM1 Independently Predict Outcome in Patients with Non-Small Cell Lung 
Cancer Rieke N. Fischer1, Andreas H. Scheel2, Sacha I. Rothschild3, Hans A. Schlößer3, 
Jürgen Wolf1, Reinhard Büttner2, Sascha Ansén1, Michael S. Von Bergwelt-Baildon3 
1Lung Cancer Group Cologne, Department I of Internal Medicine, University Hospital of 
Cologne, Cologne/Germany, 2Institute of Pathology, University Hospital of Cologne, Cologne/
Germany, 3Cologne Interventional Immunology, Department I of Internal Medicine, University 
Hospital of Cologne, Cologne/Germany

Background: Tumor-infiltrating lymphocytes play an important role in cell-mediated 
immune-destruction of cancer cells and tumor growth control. For non-small cell lung 
cancer (NSCLC) a prognostic role of T cell subtypes, natural killer cells and dendritic 
cells within the tumor stroma has been described. Here, we studied the role of tumor-
infiltrating B cells characterized by CD79a (B-cell antigen receptor complex-associated 
protein alpha chain) and MUM1 surface expression (Multiple myeloma oncogene 1) 
in patients with NSCLC. To our knowledge, this study represents the so far largest 
cohort analyzing the prognostic impact of tumor-infiltrating B-cells. Methods: B cell 
infiltration was quantified using immunohistochemistry and antibodies to CD79a (Dako, 
clone JCB117) and MUM1 (Dako, clone MUM1p) on tissue microarrays (TMA) of paraffin 
embedded tumor sections. Genetic driver mutations were identified by next-generation 
sequencing and FISH analysis. SPSS version 20 (IBM Corp.) was used for statistical 
analysis. Chi-square test, Fisher’s exact test, Kaplan-Meier survival analysis and Cox-
regression analysis were used as appropriate. Results: 478 tissue samples from NSCLC 
patients were available for immunohistochemistry. 65% of patients were male, median 
age was 66 years. 56% had adenocarcinoma and 39% squamous cell histology. 61% of 
patients had localized disease (stage I/II), 30% locally advanced disease (stage III) and 6% 
were diagnosed with stage IV. Frequencies of genomic aberrations are listed in Table 1. 
CD79a and MUM1 positive cells were detected in 40.8% (195/478) and 40.2% (192/478) 
of the analyzed NSCLC tissue samples, respectively. B cell infiltration was not associated 
with clinical or histo-pathological characteristics. MUM1 expression was associated with 
a significantly prolonged overall survival (median OS 54 vs. 40 months, p=0.025). The 
expression of CD79a showed a trend towards a better outcome (median OS 49 vs. 40 
months, p=0.069). In the multivariate analysis B cell infiltration characterized by CD79a/
MUM1 positivity was an independent prognostic marker for survival (p=0.045) as was 
MUM1 expression (p=0.031). Table 1.

Genomic aberration Number of patients Frequency

TP53 mutation 136 28.5%

KRAS mutation 65 13.6%

FGFR1 amplification 28 5.9%

PIK3CA mutation 17 3.6%

EGFR mutation 12 2.5%

ALK fusion 4 0.8%

ERBB2 mutation 4 0.8%

ERBB2 amplificiation 4 0.8%

ROS1 fusion 2 0.4%

BRAF mutation 2 0.4%

DDR2 mutation 2 0.4%

FGFR2 mutation 1 0.2%

 
Conclusion: B cell infiltration characterized by immunohistochemical positivity 
for CD79a and MUM1 represents an independent prognostic marker in NSCLC. 
This finding supports the hypothesis of a B cell-mediated anti-tumor immunity.  
Keywords: B cell, CD79a, Prognosis, tumor-infiltrating lymphocytes

 

Overall, patients with epithelioid or biphasic MPM in the diagnostic biopsy had a 
significantly better OS (29 months; 95% confidence interval (CI): range 27-32 months) 
in comparison to patients with sarcomatoid MPM (5 months; 95% CI: 3-7 months) 
(p<0.0005). On multivariate analysis, male gender (p=0.04) and high fibulin-3 (p=0.02) 
in the pre-chemotherapy samples were found to be associated independently with 
shorter OS. Conclusion: In patients with epithelioid or biphasic MPM, high fibulin-3 
expression in pretreatment samples and gender are independent predictors of 
shorter OS. In up to one third of patients disease progression is accompanied by 
sarcomatoid differentiation, suggesting that factors such as molecular alterations 
involved in epithelial-to-mesenchymal transition (EMT) are contributing to disease 
course and clinical outcome. Alternatively, induction chemotherapy might contribute 
to this transition by promoting selection and outgrowth of therapy resistant 
tumor cells. Eventually, the different tumor biology of this subgroup of patients 
may be taken into account for the consideration of alternative patient handling.  
Keywords: fibulin 3, tumor recurrence, sarcomatiod differentiation
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ORAL40.07 Xpo1 Inhibition: A Promising Therapeutic Strategy in Thymic 
Epithelial Tumors Fabio Conforti1, Tommaso De Pas2, AnnaT. Alberobello1, Guanhua 
Rao1, Yisong Wang1, Giuseppe Giaccone1 1Lombardi Comprehensive Cancer Center, 
Georgetown University., Washington, DC/United States of America, 2Thoracic Oncology 
Division, European Institute of Oncology, Milan/Italy

Background: Growing evidence suggests that nuclear–cytoplasmic transport is 
frequently dysregulated in cancer cells, and is involved in promoting carcinogenesis, 
cell survival, drug resistance and tumor progression. In particular, enhanced nuclear 
export is one mechanism by which malignant cells inactivate tumor suppressor proteins 
(TSPs). Inhibition of XPO1 (CRM1), the main karyopherin involved in the nuclear export 
of TSPs, restores nuclear localization and function of TSPs in several preclinical 
models. Selinexor(KPT-330) is an XPO1 inhibitor being tested clinically in solid tumors 
and hematological malignancies that showed some activity in patients with thymic 
epithelial tumors (TETs). Here, we describe the activity of selinexor in preclinical models 
of TETs. Methods: Thymoma (IU-Tab1, T1682), thymic carcinoma (Ty82, T1889, 
MP57) and immortalized normal thymic epithelial cells (TEC84) treated with selinexor 
or vehicle were assayed by CellTiter-Glo and flow cytometry. Western blot analysis of 
nuclear and cytoplasmic protein fractions and immunofluorescence assays were used 
to study the cellular sublocalization of XPO1 cargoes before and after treatment. The 
effect of selinexor on cell migration was determined using a wound-healing assay. A 
selixinor-resistant cell line was generated by growing selinexor-sensitive IU-Tab1 cells 
at increasing concentrations of the drug. Mutational status and copy number of the 
XPO1 gene was assessed by Q- PCR and Sanger sequencing. Results: All TET cell lines 
were sensitive to selinexor (IC50 90-250 nM) with the exception of T1682 (thymoma 
type B), which showed intrinsic drug resistance (IC50 > 1000 nM). In the sensitive 
cell lines, selinexor treatment induced G1 (MP57) or G2 (IU-Tab1, Ty82) cell-cycle 
arrest at 24 hours, and induced apoptosis 2-5 fold over untreated cells by 72 hours. 
The cytotoxic effects of selinexor were not observed in immortalized normal TEC84 
cells at nanomolar concentrations, and required higher concentrations (IC50 800nM) to 
induce a cytostatic effect. Drug treatment led to increased nuclear concentrations of 
several TSPs involved in cell cycle regulation (e.g. p21, p27), genomic stability (p53) 
and induction of apoptosis (FOXO3a) and also reduced the total cellular expression of 
the oncogenic protein NF-kB. These results were confirmed with siRNA knockdown of 
XPO1. In addition,selinexor treatment impaired tumor cell migration and had cytotoxic 
synergistic effect in combination with doxorubicin or etoposide in T1889 and IU-Tab1 
cell lines, increasing nuclear accumulation of the XPO1 cargo protein, Topoisomerase 
IIα. Furthermore, we demonstrated that selinexor-resistant cell line has similar growth 
rates to their parental cells, however overexpress XPO1 due to gene amplification, 
confirming the importance of aberrant XPO1 activity in TET survival. Conclusion: Our 
data show the importance of XPO1 in TETs biology and demonstrate activity of selinexor 
in preclinical models, further supporting the planned Phase II trial in patients with TETs.  
Keywords: Thymic epithelial tumors, nuclear–cytoplasmic shuttling, XPO1 inhibition, 
restoration of the tumor-suppressors functions
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biomarker and thus might represent a potential target for therapeutic intervention.  
Keywords: immunosuppression, NSCLC, biomarker, MDSC
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ORAL41.05 Targeting Phosphatidylserine-Mediated Immune Suppression 
Enhances the Efficacy of Immune Checkpoint Blockade in Pre-Clinical Tumor 
Models Rolf A. Brekken1, Bruce Freimark2, Jian Gong2, Carrie Baldwin2, Van Nguyen2, 
Michael Gray2, Shen Yin2, Jeff Hutchins2, Alan Schroit1, Xianming Huang1 1Hamon 
Center for Therapeutic Oncology Res, UT Southwestern, Dallas/TX/United States of 
America, 2Peregrine Pharmaceuticals, Tustin/CA/United States of America

Background: Despite substantial progress, only a subset of cancer patients benefit from 
blockade of the PD-1 immune checkpoint. Multifocal immune suppression in the tumor 
microenvironment is the underlying cause for the limited efficacy of immune checkpoint 
blockade. Persistent immune suppression prevents the development of a robust 
T cell response to tumor specific antigens that is required for effective downstream 
immune checkpoint blockade. An underappreciated but significant contributor to 
immune suppression in tumors is the expression of the membrane phospholipid 
phosphatidylserine (PS) on the surface of tumor cells and tumor-derived microvesicles. 
PS is recognized by receptors on immune cells where it triggers the secretion of immune 
suppressive cytokines, prevents the differentiation of myeloid-derived suppressor cells 
(MDSCs) and inhibits dendritic cell (DC) maturation; events that prevent a productive 
anti-tumor T cell response. Bavituximab, a chimeric monoclonal antibody that targets 
PS and inhibits PS-mediated immunosuppressive signaling, drives immune activation by 
reducing the levels of MDSCs, by polarizing tumor-associated macrophages towards an 
M1 phenotype and by promoting the maturation of dendritic cells (DCs). Methods: The 
efficacy of bavituximab, anti-PD-1 and combination therapy was evaluated in multiple 
syngeneic, pre-clinical tumor models. Treatment efficacy was determined by 
inhibition of tumor growth and by immunophenotyping of spleen and tumor infiltrating 
leukocytes. Results: The combination of antibody-mediated PS and PD-1 blockade was 
significantly more effective in reducing tumor burden and promoting immune activation 
than single agent therapy. Combination therapy increased tumor infiltration of effector 
T-cells (Teff), increased the Teff:T regulatory cell ratio in the tumor and enhanced Teff 
function as determined by IFN-γ, TNFα and granzyme B levels associated with Teff cells 
in the spleen and tumor. Furthermore combined blockade of PS and PD-1 signaling 
reduced the level of immune suppressive cells (e.g., MDSCs, M2 macrophages, and 
Treg) in the tumor microenvironment. Conclusion: These results raise the possibility 
that PS blockade with bavituximab can enhance the efficacy of anti-PD-1 therapy even in 
patients with tumors that are unresponsive to single agent immune checkpoint therapy.  
Keywords: immune therapy, phosphatidylserine, PD1, macrophages
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ORAL41.06 Transcriptional Profiling of Distinct Macrophage Subsets in Lung 
Tumor Microenvironment Reveals Their Functional Heterogeneity 
Joanna M. Poczobutt1, Subhajyoti De1, Vinod Yadav1, Howard Li1, Jeff Kwak1, Trisha 
Sippel1, Dwight Hanson1, Teresa T. Nguyen1, Mary C. Weiser-Evans2, Raphael Nemenoff2 
1Department of Medicine, University of Colorado, Aurora/CO/United States of 
America, 2Department of Pharmacology, University of Colorado Denver, Aurora/CO/United 
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Background: Lung cancer is the leading cause of cancer-related deaths in both 
men and women. While extensive research has focused on genetic mutations in 
neoplastic epithelial cells, it has now become apparent that cancer progression and 
metastasis involve complex interactions between cancer cells and the cells of the 
tumor microenvironment. Myeloid cells of mononuclear phagocyte lineage are a 
significant component of the tumor microenvironment in lung cancer. Depending on the 
activation state, myeloid cells have been implicated in tumor – promoting processes 
such angiogenesis, tissue remodeling and immunosuppression, but also in anti-tumor 
immunity such as supporting immune surveillance and direct cytotoxicity. The goal 
of this study was to identify distinct populations of monocyte/macrophage cells and 
to gain insight into their functions through transcriptional profiling. Methods: We 
used an orthotopic immunocompetent mouse model, in which Lewis Lung carcinoma 
cells, a cell line derived from mouse adenocarcinoma, were injected directly into 
the left lung lobe of syngeneic C57BL/6 mice. Whole left lung lobes bearing primary 
tumors were harvested at 2 and at 3 weeks after cancer cell injection, together with 
lungs from uninjected mice. Tissues were processed into single-cell suspensions 
and analyzed by multi-color flow cytometry. The flow cytometry strategy employed a 
combination of myeloid specific surface markers such as CD11b, CD11c, CD64, and 
SiglecF to identify distinct monocyte/macrophage subpopulations. We recovered these 
cell populations by flow cytometry-based cell sorting, isolated RNA, and performed 
transcriptional profiling by RNA-seq. Sequencing data were analyzed by TopHat/
Cufflinks/CuffDiff software package and EdgeR. To define the lineage of the isolated 
cells we correlated their transcriptional profiles to published profiles of immune cells 
from blood and lung of naïve mice. Further, we used hierarchical clustering and web-
based bioinformatic pathway analysis tool to discover functions and pathways enriched in 
specific myeloid populations. Results: Based on the combination of myeloid markers and 
transcriptional profiling, we identified 4 distinct populations of monocyte/macrophage 
cells: MacA, which represent alveolar macrophages, MacB1, which represent a mixture 
of dendritic cells and Ly6C- monocytes, MacB2, which represent Ly6C+ monocytes, 
and MacB3, which represent interstitial/infiltrating macrophages. While the numbers 
of MacA and MacB1 remain unchanged with cancer progression, MacB2 and MacB3 
expand rapidly. Pathway analysis indicated that each population of cells regulates 
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ORAL41.02 Novel Mechanism of Immune-Tolerance and Cancer Metastasis 
Due to Aberrant Expression of Natural Killer Immunoglobulin-Like Receptors 
(KIRs) Daniel C. Chan1, Zhiyong Zhang1, Di Zheng1, Tiffany Chan1, Jorge Dipaola1, Beth 
Warren1, Mary Berg1, Kathryn Horwitz1, Natalie Ahn2, Lewis Lanier3, Paul A. Bunn, Jr1 
1Medical Oncology, University of Colorado Denver, Aurora/CO/United States of 
America, 2Biochemistry, University of Colorado at Boulder, Boulder/CO/United States of 
America, 3Immunology, University of California San Francisco, San Francisco/CA/United 
States of America

Background: Natural Killer (NK) cells are a major defense to eliminate cancer cells. 
Cancer cells and metastases may have aberrantly expressed KIRs to prevent killing by 
NK cells. In addition, platelets may inhibit NK killing of cancer cells. Metastatic cancer 
cells spread through blood vessels where they constantly interact with platelets by 
forming tumor microemboli and thereby protected from otherwise rapid elimination from 
host immune defense cells such as NK cells. Here, using an in vivo model of cancer 
metastasis in athymic nude mice by directly injecting cancer cells into the blood stream, 
we study the ability of platelets and KIRs in helping cancer cells to escape from immune 
surveillance and promote metastasis. Methods: GFP-luciferase tagged human lung 
adenocarcinoma cell line, H2122-GL, was further transfected with KIR2DL1 (LL454) 
plasmids. Stable transformants were enriched by cell sorting. In vivo experimental 
metastasis were performed in both athymic nude mice and in Nbeal2 knockout and 
wild type C57 black mice, by tail vein injections of H2122 parental and KIR expressing 
cells, with and without pre-infusion of human platelets. Levels of tumor cells detected in 
the lung and other sites were closely monitored by bioluminescence imaging at various 
time intervals, using an IVIS200 imager. Results: 24 hours after tail vein injection of a 
million parental H2122-GL, as low as 0.4 million photons were detectable in the lungs of 
nude mice (n=5), while those mice injected with a same number of H2122-GL-KIR2DL1 
cells, they produced 1.85 million photons in the lungs, showing a 4.6 fold increase in 
accumulation of KIR-expressed cancer cells than those parental cells in the lung. When 
the nude mice were pre-infused with iv injection of human platelets followed by tail vein 
injection of parental or KIR-expressed H2122 cells, enhancement up to 7 fold of lung 
metastases of KIR expressed H2122 were detected relative to the parental cells as early 
as 24 hours. 5 weeks post injection, an enhancement up to 190 fold in bioluminescence 
intensity was found with KIR expressed cells relative to the parental cells. Interestingly, 
the enhancement of lung metastases was abrogated when similar experiments were 
repeated in the NBeal2 knockout mice, whose platelets were nonfunctional due to 
defective alpha-granules and deficiency in their cargo, including von Willebrand factor, 
thrombospondin-1, and platelet factor 4. One hour after tail vein injection, both parental 
and KIR expressed H2122 cells produced same but low number of lung metastases, 
indicating that the defective platelets in the ko mice had failed to promote lung 
metastases. In the wild type mice, significantly more KIR expressed H2122 cells were 
detected in the lung relative to parental cells. However, as expected, these early lung 
metastases were rejected later by the host intact immune cells. Conclusion: Our studies 
demonstrated that metastatic cancer cells acquire immune-resistance by aberrantly 
express Natural Killer-Cell Immunoglobulin-like Receptors (KIRs) on their surface and that 
KIR-expressing cancer cells interact more strongly with platelets leading to significantly 
increase in NK tolerance and enhancing cancer metastases in pre-clinical models.  
Keywords: Immunotolerance, metastasis, Natural Killer cells, platelets
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ORAL41.03 Myeloid Derived Supressor Cells and Their Clinical Relevance in 
Non-Small Cell Lung Cancer Oscar Arrieta Rodriguez1, Renato Morales-Flores2, 
Angeles Garcia-Vicente3, Edgar Montes-Servín2, Fernanda Salinas-Parra2, Lourdes 
Barrera4 1Laboratory of Experimental Oncology and Thoracic Oncology Unit, National 
Institute of Cancer, Mexico City/Mexico, 2Laboratory of Experimental Oncology, National 
Institute of Cancer, Mexico City/Mexico, 3Faculty of Sciences, National Autonomous 
University of Mexico, Mexico City/Mexico, 4Business Oncology Unit, Astrazeneca, Mexico 
City/Mexico

Background: Lung cancer is the leading cause of cancer death worldwide and most of the 
patients are diagnosed with advanced disease. Myeloid-derived suppressor cells (MDSCs) 
are major contributors to tumor immune tolerance and targeting them can improve 
antitumor activity. Methods: We investigated the CD33+CD11b+CD66b+CD15+VEGFR-1hi 
MDSCs frequency in 120 non-small cell lung cancer (NSCLC) treatment-naive patients, with 
stage IIIB and IV of disease. We analyzed 1-year survival and its prognostic significance 
in relation to outcome analysis as well as its potential immunosuppression over cytotoxic 
CD8+ T lymphocytes. The immunophenotyping of cell population was performed with 
multiparametric technique by flow cytometry. Results: We found a significant increase 
compared with controls in: Percentage of CD33+CD14-CD11b+CD66b+CD15+ (10.4 
± 5.01% vs. 3.1 ± 1.7% P<0.0001); Mean Fluorescence intensity (MFI) of VEGFR on 
MDSCs (P<0.001); plasma levels of arginase-1 (P<0.01); arginase-1 enzymatic activity 
(P<0.05); plasma levels of TGF-β (P<0.0001), IL-10 (P=0.0027) and IL-6 (P<0.0001). 
On the other hand, we found a significant decrease compared with controls in: Plasma 
levels of IFN-γ (P<0.0001); CD8+ T cells (P<0.001); CD8+T cells IFN-γ production co-
cultured with MDSCs (N=10; P<0.001) and MFI of CD3ζ chain (N=10; P<0.05). The 
percentage of MDSCs was negatively related to the percentage of CD8+ T cells in the 
peripheral blood (N=155, R=-0.3045, P=0.0167). Finally, we found an inverse correlation 
between circulating MDSCs percentages and overall survival (P=0.09). Conclusion: Our 
study provides evidence of an increased pool of CD33+CD11b+CD66b+CD15+VEGFR-
1hi MDSCs in the peripheral blood of NSCLC patients. The suppressive effect, 
of MDSCs on CD8+ T lymphocytes, suggests an important role in mediating 
immunosuppression in NSCLC that should enable the development of a novel 
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mechanisms, including numerous non-dominant secondary drug-resistant ALK kinase 
mutations (e.g. C1156Y and L1196M), bypass signaling pathways (e.g. EGFR, KIT 
signaling), ALK gene amplification, and overexpression of microenvironmental factors 
(e.g. EGF, TGF-α, HGF). The mechanisms underlying the initial and early emergence of 
drug-resistance under precision therapy are poorly understood. Methods: EML4-ALK(+) 
H3122 and patient-derived ALKi acquired resistant biopsied-lung tumor tissue cells were 
used to investigate drug-escape mechanisms. Stem cell transcription factors QPCR array 
and RNA-sequencing profiling were performed on H3122 cells under ALKi up to day 14, 
compared with untreated and drug-washout controls. MTS cell viability assays using 
ALKis, in vitro and in vivo tissues QPCR assays, as well as in vivo xenograft IHC analyses 
were also performed. Patient-derived bronchoscopic biopsied NSCLC tissues (Ma0083) 
during ALKi resistance was procured and propagated in cell culture in accordance with 
approved institutional protocols. Results: We identified that H3122 cells displayed cell 
plasticity and can escape ALKi’s (TAE-684, crizotinib) remarkably early after precision 
therapy initiation, with augmented prosurvival signaling via upregulated autocrine TGFβ2 
signaling, but not TGFβ1 or β3, as early as day 14 post-treatment. We validated using 
both in vitro and in vivo models the upregulated cascade of tumoral TGFβ2-HOXB3-
mitochondrial priming during adaptive drug-escape. The early onset drug-resistant cells 
were marked by reversible autocrine TGFβ2-mediated transcriptome reprogramming 
with reversibly enhanced EMT-ness and cancer stemness. Moreover, RNA-seq findings 
strongly suggest a “reverse Warburg” cell state during adaptive drug-escape. The 
adaptive cellular plasticity was verified also in patient-derived bronchoscopic biopsied 
NSCLC tissues (Ma0083) with ALKi resistance. Interestingly, inhibiting mitochondrial 
priming using dual BCL-2/BCL-xL BH3-mimetics ABT-263 was effective to suppress early 
drug-escape, but not with the BCL-2-specific agent ABT-199, suggesting BCL-xL is a key 
target. Importantly, we also identified upregulated HOXB3 expression correlated with the 
early adaptive drug-resistance cell state, emerged through dynamic remodeling of EZH2/
UTX in the polycomb repressive complex-2 (PRC-2). Deregulated EZH2/UTX epigenetic 
balance impacted the poised chromatin state of HOXB3 promoter H3K27me3/H3K4me3 
histone marks. Early drug-escape cell state was correlated with suppressed EZH2 
expression, at mRNA and also protein levels, in both in vitro and in vivo models. Finally, 
our results showed that specific EZH2 inhibitor GSK126 promoted ALKi drug-resistance, 
while UTX inhibitor GSK-J4 eradicated ALKi adaptive drug-resistance. Conclusion: 
Our study findings provide novel insights into the initial emergence and evolution of 
ALK precision drug-resistance and highlighted the significance of understanding the 
role of adaptive tumor cell plasticity in the early drug-escape process with important 
therapeutic implications. Therapeutic modulation of the coordinated EZH2/UTX 
balance in the PRC-2 complex can profoundly impact ALKi drug treatment outcome.  
Keywords: Polycomb repressive complex-2, ALK, Adaptive drug escape, Epigenetics 
regulation
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ORAL42.02 Qualitative and Quantitative Heterogeniety in Acquiring Resistance 
to EGFR Kinase Inhibitors in Lung Cancer Kenichi Suda1, Isao Murakami2, Kazuko 
Sakai3, Hiroshi Mizuuchi1, Katsuaki Sato1, Kenji Tomizawa1, Kazuto Nishio3, Tetsuya 
Mitsudomi1 1Division of Thoracic Surgery, Department of Surgery, Kinki University Faculty of 
Medicine, Osaka-Sayama/Japan, 2Department of Respiratory Medicine, Higashi-Hiroshima 
Medical Center, Higashi-Hiroshima/Japan, 3Department of Genome Biology, Kinki University 
Faculty of Medicine, Osaka-Sayama/Japan

Background: Acquisition of resistance to EGFR- tyrosine kinase inhibitors (TKIs) is one 
of important issues in lung cancer researches. Several resistance mechanisms have 
been identified. However, inter-tumor heterogeneity in acquisition of resistance to EGFR-
TKIs is currently unclear. Methods: Eleven autopsied patients who developed acquired 
resistance to EGFR-TKI monotherapy were included in this study. All patients harbored 
activating EGFR mutations (exon 19 deletion or L858R mutation), and developed 
acquired resistance to EGFR-TKI after initial response to the drug. Details of patient 
characteristics are summarized in Table 1. The resistance mechanisms of seven patients 
have been reported in our previous analyses (Suda K, et al. Clin Cancer Res 2010, and 
Suda K, et al. APLCC 2014). In this study, we analyzed acquired resistance mechanisms 
in twenty-eight tumor samples obtained from the four additional patients using target 
sequencing technique by next-generation sequencer. Results: Among eleven patients, 
four developed T790M EGFR secondary mutation in all TKI-refractory lesions. One patient 
developed MET amplification in all TKI-refractory lesions. Three patients harbored both 
TKI-refractory lesions with T790M mutation and those with MET amplification. The other 
three patients showed respective resistance mechanisms (Table 1).

distinct functions in the tumor microenvironment, such as lipid metabolism, cytokine 
or chemokine secretion, production and remodeling of extracellular matrix, antigen 
presentation. Conclusion: These data provide critical insights into the heterogeneous 
nature and diverse functions of myeloid cells in tumor microenvironment of lung cancer. 
This study has the potential for development of therapeutics that target specific subsets 
of myeloid cells that could complement conventional cancer-cell-targeted therapies.  
Keywords: microenvironment, macrophages, RNA-seq
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ORAL41.07 The Identification of Therapeutic Targets in Lung Cancer Based on 
Transcriptomic and Proteomic Characterization of Cancer-Testis Antigens 
Dijana Djureinovic1, Björn Hallström2, Johanna Sofia Margareta Mattsson1, Linnea 
La Fleur1, Johan Botling1, Linn Fagerberg2, Hans Brunnström3, Simon Ekman1, 
Elisabeth Ståhle4, Hirsh Koyi5, Mats Lambe6, Eva Branden5, Cecilia Lindskog1, Fredrik 
Pontén1, Mathias Uhlén2, Patrick Micke1 1Department of Immunology, Genetics and 
Pathology, Uppsala University, Uppsala/Sweden, 2Royal Institute of Technology, Science 
for Life Laboratory, Stockholm/Sweden, 3Division of Pathology, Lund University, Lund/
Sweden, 4Department of Clinical Sciences, Uppsala University, Uppsala/Sweden, 
5Department of Pneumology, Gävle Hospital, Gävle/Sweden, 6Regional Cancer Center 
Uppsala-Örebro, Uppsala/Sweden

Background: Most immunotherapeutic modalities are based on the concept that the 
immune system can attack targets that are specifically expressed in cancer cells. Cancer 
testis antigens (CTAs) are a group of genes with a broad expression in cancers including 
non-small cell lung cancer (NSCLC). In normal tissues the expression of CTAs is restricted 
to immune privileged organs such as testis and placenta. This limited expression 
in somatic tissues renders CTAs as a valuable group of genes for the exploration of 
potential immunotherapeutic targets. The aim of this study was to comprehensively 
explore the CTA repertoire in NSCLC and to try identifying new CTAs. Methods: RNA 
sequencing (RNAseq) was performed on 202 NSCLC samples from a consecutive 
clinical cohort of surgically resected patients. For the analysis of the comprehensive 
CTA expression profile in NSCLC we used Cancer Testis (CT) Database containing all 
genes reported as CTAs in the literature. The NSCLC transcriptome was compared to 
the normal transcriptome comprising of 22 paired normal lung tissues as well as to 122 
samples from 32 different normal human tissues. Corresponding protein expression was 
evaluated by using immunohistochemistry (IHC) on tissue microarrays (TMAs) containing 
tumor tissue from the same patients as used in the RNA sequencing. Results: Of the 276 
established CTAs, 155 genes (56%) were restricted to testis and placenta among normal 
tissues and were identified as CTAs. One third (35%) was expressed in at least one of the 
202 individual NSCLC cases and 28 of these genes were previously not reported to be 
expressed as CTAs in NSCLC. Applying stringent analysis criteria on our RNA sequencing 
data set we identified 61 genes that were expressed in NSCLC and testis or placenta, 
but not in other normal tissues. Thus, these genes present potential new CTAs. The 
specific cancer/testis expression of selected genes (ZNF560, TGIF2LX, TFPI2, HMGB3, 
TKTL1 and STK31) from this group was confirmed on protein level using IHC. Additional 
analysis revealed that most CTAs were concurrently expressed in adenocarcinoma and 
squamous cell carcinoma. The expression of a subset of genes was histology dependent, 
with predominant expression in adenocarcinoma (e.g. XAGE family members) and 
in squamous cell carcinoma (e.g. MAGE family members). Conclusion: Our study 
provides deep sequencing mRNA expression profiles of the whole CTA repertoire 
in NSCLC. Several CTAs previously identified in other cancers but not analyzed in 
NSCLC have been identified on both mRNA and protein level. Additionally, we have 
identified 61 novel genes as CTAs in NSCLC that previously have not been reported as 
CTAs and several of these were also confirmed on protein level. This data offers the 
opportunity to design individual therapy options to target single CTAs or CTA clusters.  
Keywords: Cancer testis antigens, lung cancer; RNA sequencing, immunohistochemistry
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ORAL42.01 ALK-Rearranged NSCLC Adaptive Cell Plasticity with Early 
Onset TGFb2 Mediated Precision Drug Escape through PRC-2 Epigenetic 
Reprogramming Patrick C. Ma1, Lihong Yin2, Wei Zhang1, Ivy Shi1, Xiaoliang Wu1, 
James Phillips2, Humberto Choi3, Hideki Makishima2, Daniel Lindner2, Yan Feng4, 
Francisco Almeida3, Jaroslaw P. Maciejewski2, Yogen Saunthararajah2, Zhenfeng Zhang5 
1Mary Babb Randolph Cancer Center., West Virginia University., Morgantown/WV/United 
States of America, 2Taussig Cancer Institute, Cleveland Clinic, Cleveland/OH/United 
States of America, 3Respiratory Institute, Cleveland Clinic, Cleveland/OH/United States 
of America, 4Medicine, Case Western Reserve Unviersity, Cleveland/OH/United States of 
America, 5Sun Yat-Sen University Cancer Center, Guangzhou/China

Background: ALK-tyrosine kinase inhibitor (ALKi) is currently the standard precision 
therapy for advanced ALK(2p23)-rearranged (ALK+) non-small cell lung cancer (NSCLC), 
often with impressive primary responses. Nonetheless, acquired clinical resistance even 
in excellent/complete responders still develops ultimately with time; thus hampering 
long term benefits. Classic tumor rebiopsy studies that deciphered drug-resistance 
mechanisms focused on the “late phase” resistance at time of clinical progression in 
treated ALK+ NSCLC. These studies identified diverse pattern of drug-resistance 
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mechanisms. Methods: We correlated genomic data (DNA next generation sequencing 
(NGS), Foundation Medicine, Inc) gene expression profiling, and clinical outcome in the 
context of the ongoing BATTLE-2 clinical trial of targeted therapies in chemo-refractory 
NSCLC(198 cases). We further (1) surveyed early stage NSCLC cases(230 cases) in 
The Cancer Genome Atlas (TCGA) database to perform two-way hierarchical clustering 
comparing gene expression profiling in amplified vs diploid cases; (2) utilized a single-
nucleotide polymorphism array to select Rictor amplified and diploid NSCLC cell lines; (3) 
assessed Rictor protein and RNA expression by Western blot and qRT-PCR, respectively; 
(4) performed Rictor knockdown (siRNA), and (5) performed drug sensitivity to targeted 
therapies by MTS assay. Results: In the Battle-2 cases, we identified 15% of Rictor 
alterations (9% gene amplifications, 6.6% mutations, non-concomitant). Among the 
mutations, 1 was mapped to an N-terminal phosphorylation site, while all others are of 
unknown significance to date. Rictor alterations were significantly associated with lack of 
8-week disease control in the AKTi+MEKi therapeutic arm. In the TCGA we found: (1) 10% 
Rictor amplifications and 3% mutations; (2) significant correlation between amplification 
and elevated Rictor gene expression; (3) a putative functional gene expression signature 
associated with Rictor amplification. In diploid cell lines we found concordance between 
AKT phosphorylation and activation of other downstream mTORC2 targets (i.e. SGK1 
and PKCα), but in Rictor amplified cell lines we witnessed a discordant activation of 
these pathways. Furthermore, following Rictor knockdown in our amplified cell lines, a 
significant reduction of colony formation, migratory, and invasive potential was seen in 
a pathway-differential manner. Thus, suggesting that Rictor amplifications may provide 
survival advantage in select cancer cells by tipping the signaling balance toward a 
non-canonical oncogenic pathway (AKT-independent[I1] ).Also in a differential pathway 
manner, Rictor gene amplification and overexpression contributed to resistance to a 
number of targeted therapies. Conclusion: Rictor alterations may constitute a potential 
novel mechanism of targeted therapy resistance via the activation of non-canonical 
signaling pathways. These alterations could define new molecular NSCLC subtypes with 
distinct biology that expose unique avenues for therapeutic implication. Ongoing studies 
are exploring therapeutic vulnerabilities, non-canonical signaling and Rictor mutations.  
Keywords: Resistance, Targeted Therapies, advanced refractory lung cancers, Rictor
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ORAL42.05 SMARCA4/BRG1 Is a Biomarker for Predicting Efficacy of Cisplatin-
Based Chemotherapy in Non-Small Cell Lung Cancer (NSCLC) Erica H. Bell1, 
Arup R. Chakraborty1, Xiaokui Mo2, Ziyan Liu1, Konstantin Shilo3, Simon Kirste4, Petra 
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OH/United States of America, 2Center for Biostatistics, The Ohio State University, Columbus/
United States of America, 3The Ohio State Wexner Medical Center, Columbus/OH/United 
States of America, 4Radiation Oncology, University Medical Center Freiburg, Freiburg/
Germany,5Translational Research Unit, Dr Rosell Oncology Institute, Barcelona/Spain, 
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Background: Adjuvant platinum-based chemotherapy remains a primary treatment of 
non-small-cell lung cancer (NSCLC); however, identification of predictive biomarkers is 
critically needed to improve the selection of patients who derive the most benefit. In 
this study, we hypothesized that decreased expression of SMARCA4/BRG1, a known 
regulator of transcription and DNA repair, is a predictive biomarker of increased 
sensitivity to platinum-based therapies in NSCLC. Moreover, this study also sought to 
confirm the prognostic role of SMARCA4/BRG1 in NSCLC. Methods: The prognostic 
value of SMARCA4 expression levels was tested using a microarray dataset from the 
Director’s Challenge Lung Study (n=440). Its predictive significance was determined 
using a gene expression microarray dataset (n=133) from the JBR.10 trial, and RT-PCR 
data from 69 patients enrolled on the MADe-IT trial and 33 platinum-treated patients 
from an institutional cohort. Results: In the Director’s challenge study, low expression 
of SMARCA4was found to be associated with poor overall survival compared to high and 
intermediate expression (P = 0.006). Upon multivariate analysis, compared to high, low 
SMARCA4 expression predicted an increased risk of death and confirmed its prognostic 
significance (HR=1.75; P=0.002). In the JBR.10 trial, improved five-year disease-specific 
survival was noted only in patients with low SMARCA4 expression when treated with 
adjuvant cisplatin/vinorelbine (HR 0.1, P= 0.001 (low); HR 1.1 , P= 0.762 (high)). An 
interaction test showed significance (P=0.007). In addition, a trend toward improved 
progression-free survival was noted only in patients with low SMARCA4 receiving a 
carboplatin- versus a non-carboplatin-based regimen in the MADe-IT trial. 

Table 1. Summary of resistant mechanisms in eleven patients.

Pt. ID Age/Sex Pack-Year Resistant Mechanisms TTF (m)

C1 57/F 0 T790M or MET 13.8

C2 48/F 0 T790M or MET 11.0

C3 58/M 34 MET 14.5

C4 75/M 0 T790M 43.9

C5 93/F 0 T790M 14.8

C6 62/M 26 T790M 9.1

P1 86/F 0 T790M 10.8

P2 72/M 27 T790M or MET 3.8

P3 89/F 0 EGFR loss with MET or Unknown 9.0

P4 84/F 0 Unknown 22.6

A1 76/F 0 SCLC transformation or T790M 5.0
 
In the target sequence analysis, allele count data were further analyzed in tumor samples 
with T790M mutation, and we observed diverse T790M/activating EGFR mutation 
allele ratio ranging from 2 – 51%. In the analysis for time to treatment failure (TTF), we 
observed longer TTF in patients who developed single resistance mechanism compared 
with those who developed multiple resistance mechanisms (Fig. 1; p = 0.055). 

 

 
Conclusion: In this study, we observed qualitative heterogeneity and quantitative 
heterogeneity of T790M allele ratio in acquisition of resistance to EGFR-TKIs in lung 
cancers. Qualitative heterogeneity in resistance mechanisms would have a correlation 
with TTF of EGFR-TKIs. Keywords: T790M mutation, Molecular targeted therapy, EGFR 
mutation, lung adenocarcinoma

DRUG RESISTANCE 
WEDNESDAY, SEPTEMBER 9, 2015 - 18:30-20:00

ORAL42.04 Rictor Alterations Elicit Mechanisms of Survival Advantage and 
Resistance to Targeted Therapy in Non-Small Cell Lung Cancer (NCSLC) 
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Wang3, Garrett M. Frampton6, Vincent Miller7, John Minna8, Waun Ki Hong9, IgnacioI. 
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Houston/TX/United States of America, 3Department of Bioinformatics and Computational 
Biology, MD Anderson Cancer Center, Houston/TX/United States of America, 4Medical 
Oncology, Yale Cancer Center, New Haven, Ct/CT/United States of America, 5Hamon 
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United States of America, 9The University of Texas MD Anderson Cancer Center, Houston/
United States of America, 10Translational Molecular Pathology, Univerity of Texas MD 
Anderson Cancer Center, Houston/TX/United States of America

Background: Rictor (RPTOR independent companion of MTOR, complex 2) is a highly 
conserved protein and is a critical component for assembly and functionality of the 
mTORC2 complex. Alterations of the PI3K/mTOR/AKT pathway are hallmark of many 
cancer types, underscoring the potential important role of Rictor. The goal of our current 
study was to characterize the functional consequences of genomic alterations of Rictor 
in advanced refractory NSCLC. Our preliminary data suggest that Rictor alterations 
have the potential to, not only signal canonically (via activation of AKT), but also provide 
cancer cells with alternate, more advantageous oncogenic signaling via non-canonical 
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to cisplatin was assessed using BrdU and clonogenic survival assays relative to ALDH1-
ve cells. ALDH1 subpopulations were examined for asymmetric division and expression 
of the human embryonic stem cell markers Nanog, Oct-4, Sox-2, Klf-4 and c-Myc and 
CD133. To confirm that this ALDH1+ve population is associated with cisplatin treatment, 
PT and CisR cells were chronically exposed to high dose cisplatin for 2 weeks and stained 
for ALDH1 and re-assessed for stemness qualities. Apoptosis and clonogenic survival 
of PT and CisR cells was assessed in response to selective inhibition of ALDH1 using 
diethylaminobenzaldehyde (DEAB) in combination with cisplatin. Xenograft studies in 
NOD/SCID mice are currently under investigation to examine the tumourigenic potential 
of isolated subpopulations of ALDH1. Results: A significant ALDH1+ve population 
was detected in CisR sublines, but not in their PT counterparts. Characterisation of 
the ALDH1+ve subpopulation confirmed enhanced expression of stemness markers, 
increased resistance and clonogenic survival in response to cisplatin compared to 
their ALDH1-ve counterparts, and the ability to asymmetrically divide. Chronic cisplatin 
treatment of the PT cell lines for 2 weeks increased resistance to cisplatin, increased 
stemness marker expression and induced the emergence of an ALDH1+ve population. 
Chronic high dose cisplatin treatment significantly expanded the ALDH1+ve population 
in the CisR cell lines. Importantly, inhibition of ALDH1 activity, with DEAB, decreased the 
mean cell viability, clonogenic survival capacity and increased cisplatin-induced apoptosis 
of the CisR cells when used in combination with cisplatin, an effect not seen in the PT 
cells. Conclusion: In this study, we have demonstrated the existence of a putative CSC 
population within our model of isogenic cisplatin resistant cell lines and suggest a role for 
ALDH1 inhibition as a potential therapeutic strategy in re-sensitizing chemoresistant lung 
cancer cells to the cytotoxic effects of cisplatin. Further studies will focus on re-purposing 
of FDA-approved ALDH1 inhibitor, Disulfiram (Antabuse), used in the treatment of chronic 
alcoholism as a potential combination therapy to prime chemoresistant cells to cisplatin.  
Keywords: Cancer Stem Cells, Cisplatin resistance, ALDH1

 
 
SESSION ORAL 43: 
ENHANCING PHYSICAL WELLBEING IN LUNG CANCER 
WEDNESDAY, SEPTEMBER 9, 2015

ENHANCING PHYSICAL WELLBEING IN LUNG CANCER 
WEDNESDAY, SEPTEMBER 9, 2015 - 18:30-20:00

ORAL43.01 Guideline for Patient Information on Enhanced Recovery in 
Thoracic Surgery Jenny Mitchell Thoracic Surgery, Oxford University Hospitals NHS 
Trust, Oxford/United Kingdom

Background: On behalf of the Thoracic Surgery Group, National Lung Cancer 
Forum for Nurses The Thoracic Surgery Group is a sub-group of the National Lung 
Cancer forum for Nurses with a membership of thoracic nurse specialists, lung cancer 
nurse specialists, research nurses and allied health professional. The objective of the 
group is to develop links to other health professionals working within the specialism 
of thoracic surgery to enhance the care and support of patients undergoing surgical 
procedures for suspected or confirmed thoracic malignancies. The group has previously 
produced guidelines on supporting patients having lung resection surgery and 
telephone follow-up following thoracic surgery. Enhanced recovery is an approach to 
the care of patients undergoing surgery that aims to ensure that patients are in the 
best possible condition for surgery, have the best possible management during and 
after their operation, and experience the best post-operative rehabilitation. Patients 
on enhanced recovery programs are partners in their care pathways. This guideline 
has been developed, by a multi-professional group, to provide guidance to healthcare 
professionals involved in providing patient information on enhanced recovery programs. 
Methods: Following a literature review and review of practice in UK thoracic surgery 
centers the group have developed this guidance on the information required by 
patients undertaking an enhanced recovery program. Guidance is provided about: 

• Thoracic surgery enhanced recovery program information

• Written patient information

• Verbal patient information

• Information about the enhanced recovery pathway

• Information about thoracic surgery

• Patient diary

• Quality assurance and patient information

 
Results: Central to the enhanced recovery concept is the involvement, empowerment 
and partnership with the patient. Evidence shows that patients participating in enhanced 
recovery programs have fewer post-operative complications and reduced rates of 
readmission. To increase understanding of the enhanced recovery pathway it is vital 
that patients are provided with relevant information. The aim of this guideline is to 
support the provision of patient information regarding enhanced recovery programs 
so that patients are in partnership with healthcare professionals thereby improving 
patient experience and clinical outcomes. This guideline is based on evidence 
available and identified best practice in UK thoracic surgical centers. Conclusion: The 
guideline is relevant to all thoracic surgery centers that are running or wish to set up 
an enhanced recovery program, it could also be adapted for other surgical specialties. 
This guideline is a series of broad statements and where necessary local procedures 
should be developed to complement the guideline in each clinical area. This document 
compliments the ‘Guideline for Telephone Follow-up for Patients Undergoing Thoracic 
Surgery’ and the ‘Guideline to Prepare and Support Patients Undergoing Lung Resection’ 

 

Fig1. Low SMARCA4 correlates with improved disease-specific survival with adjuvant 
cisplatin-based chemotherapy in the JBR.10 trial. 

Conclusion: Although decreased expression of SMARCA4/BRG1 is significantly 
associated with worse prognosis, it is a novel significant predictive biomarker 
for increased sensitivity to platinum-based chemotherapy in NSCLC patients.   
Keywords: Cisplatin, smarca4, BRG1, Predictive biomarker
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ORAL42.06 Cancer Stem Cells: Targeting Aldehyde Dehydrogenase 1 (ALDH1) 
as a Novel Strategy in Cisplatin Resistant Non-Small Cell Lung Cancer? 
Lauren Mac Donagh1, Steven G. Gray1, KennethJ. O’Byrne2, Sinead Cuffe3, Stephen 
P. Finn4, Martin P. Barr5 1Thoracic Oncology Research Group, Trinity College Dublin/St. 
James’S Hospital, Dublin/Ireland, 2Institute of Health and Biomedical Innovation, Queensland 
University of Technology, Brisbane/Australia, 3Hope Department, St.James’s Hospital, 
Dublin/Ireland, 4Department of Pathology, University of Dublin, Trinity College and St. 
James’s Hospital, Dublin/Ireland, 5Thoracic Oncology, St James’s Hospital & Trinity College 
Dublin, Dublin/Ireland

Background: Cisplatin is the backbone of chemotherapeutic treatment of lung cancer. 
Unfortunately the development of resistance has become a major challenge in the use of 
this cytotoxic drug. Understanding the mechanisms underlying this resistance phenotype 
may potentially result in the development of novel agents that may enhance the 
sensitivity of cisplatin chemotherapy in the clinical setting. The root of this resistance is 
hypothesized to be due to the presence of a rare cancer stem cell (CSC) population within 
the tumour that can reform a heterogenic tumour, resulting in recurrence and resistance 
following cisplatin chemotherapy. Methods: An isogenic model of cisplatin resistance 
was established by chronically exposing a panel of NSCLC cell lines (H460, SKMES, 
H1299) to cisplatin for 12months, thereby creating cisplatin resistant (CisR) sublines 
and their corresponding age-matched parental (PT) cells. To identify a CSC population 
within the resistant sublines, PT and CisR cell lines representing the three classifications 
of NSCLC were stained for ALDH1 using the Aldefluor kit (Stemcell Technologies). ALDH1 
positive (+ve) and negative (-ve) subpopulations were isolated and their functional 
characteristics assessed. Proliferation and survival of ALDH1+ve fractions in response 
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ORAL43.05 Development and Evaluation of Health and Wellbeing Events for 
People Affected by Lung Cancer Sally Moore1, Matthew Johnson2, Natalie Doyle3, 
Barry Quinn4, Laura Askins5, Darren Brown6, Lucy Eldridge7, Michael Evans2, Russ 
Hargreaves8, Ben Hartley9, Louise Hutton10, Kate Jones11, Chantale L’Hermenier4, Joanne 
Vick3, Theresa Wiseman3 1Nursing, Royal Marsden NHS Foundation Trust, Sutton/United 
Kingdom, 2Nursing, Royal Brompton and Harefield NHS Foundation Trust, London/United 
Kingdom, 3Nursing, Royal Marsden NHS Foundation Trust, London/United Kingdom, 4Nursing, 
Chelsea and Westminster NHS Foundation Trust, London/United Kingdom, 5Dietetics, Royal 
Marsden NHS Foundation Trust, Sutton/United Kingdom, 6Physiotherapy, Chelsea and 
Westminster NHS Foundation Trust, London/United Kingdom, 7Dietetics, Royal Marsden 
NHS Foundation Trust, London/United Kingdom, 8Oncology, Chelsea and Westminster NHS 
Foundation Trust, London/United Kingdom, 9Oncology, Royal Marsden NHS Foundation Trust, 
London/United Kingdom, 10Royal Brompton and Harefield NHS Foundation Trust, London/
United Kingdom, 11Physiotherapy, Royal Marsden NHS Foundation Trust, London/United 
Kingdom

Background: In the UK, Health and Wellbeing Events for people with cancer have 
developed as part of the National Cancer Survivorship Initiative. They are aimed at 
supporting people living with and beyond cancer to live as healthy and active lives as 
possible for as long as possible (Richards et al 2011). They are designed to provide an 
opportunity for people with cancer and their family members to gain information and 
support, to help them manage the consequences of cancer and make positive life-style 
changes where appropriate (NCSI 2013). Early pilot work suggests events of this kind 
may not only benefit attendees in terms of improved levels of knowledge, confidence and 
physical and emotional wellbeing, but may also lead to more appropriate use of services, 
and potentially reduce unplanned consultations and admissions. However, to date, much 
of this early work has been in the context of breast and urological cancers, and there 
has been little exploration and evaluation of events aimed specifically at helping people 
affected by lung cancer (Office for Public Management/Macmillan Cancer Support 
2011). The poster will address this knowledge deficit by reporting data from an ongoing 
collaborative project undertaken at three London NHS Foundation Trusts. The project 
aims to develop and evaluate a series of Lung Cancer Health and Wellbeing Events. 
Specifically, data will describe the process of developing and delivering events for people 
with lung cancer, and identify the perceived feasibility, acceptability and usefulness of 
these events from the perspective of attendees (patients and their family members/
close friends) and professionals involved in organising the events. Methods: Design: 
A prospective mixed method service evaluation including; 1) Event attendance rates 
and demographics (i.e. patient/family member, gender, age, ethnicity), 2) Participants’ 
perceptions of how useful the events are (using questionnaires administered immediately 
after the event and at 4-6 weeks), 3) Health professionals’ perceptions of the usefulness 
and impact of the events (using questionnaires and group discussions), 4) Analysis of the 
costs and resources required to host the events (e.g. professionals’ time, administration 
and organisation, additional financial expenditure etc). Analysis: Descriptive statistics 
and qualitative thematic analysis will be used. Results: The poster will present data from 
the first two events held in 2015. At the time of writing, intial analysis from the first event 
suggests that although only a small proportion of patients with lung cancer may choose 
to attend these kinds of events (7% of 257 invited) , the experience of attendees (patients 
and family members) is reported as largely positive. For example, 71% (15/21) found the 
event ‘quite’ or ‘very helpful’ and 91% (20/22) would recommend it to others in a similar 
situation. Initial feedback from professionals is also positive whilst elucidating the resource 
required to develop and deliver events. Conclusion: Health and Wellbeing Events are a 
recent initiative in the UK to help support people living with and beyond a diagnosis of 
cancer. This poster will present results of an evaluation of lung cancers-specific events. The 
findings will indicate their feasibility, acceptability and accessibility to patients and family 
members, Implications for future service development and delivery will be discussed.  
Keywords: Lung Cancer, Survivorship
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ORAL43.06 Improving Surviorship through Prehabiltiation for Thoracic Cancer 
Patients Karen J. Clayton, Vanessa Beattie, Josie Roberts, Andrea Mciver, Jeanette 
Draffen, Maria Guerin, Denise Hodges, Kirsty Bridges Respiratory Medicine, East Cheshire 
NHS Trust, LJ/United Kingdom

Background: Prognosis for lung cancer is poor, with 5 year survival of 8.8% in men 
and 11.1% in women. (MCS 2013) It is essential to enhance performance status and 
timely access to treatment. NICE recommends that patients have access to specialist 
services from the start of the pathway. This includes the expertise of the Lung CNS 
(DOH 2011). It is essential that people with a thoracic malignancy have their health and 
wellbeing maximised before diagnosis and treatment decision to improve outcomes and 
quality of lie. The Lung CNS’s management of the pathway leads to improved treatment 
outcomes (NLCA 2013) Methods: Lung CNS’s have a consensus that pre-diagnosis 
services are currently ad hoc and inequitable. The NLCFN undertook literature reviews 
using key words “PREHABILITATION & LUNG CANCER”; this did not identify any significant 
results. The search was therefore widened to include “PULMONARY DISEASE”. This 
showed that the most common co morbidity associated with lung cancer was COPD. To 
understand Lung CNS practice, a short electronic survey was devised and distributed to 
all NLCFN members. Results: 118 Lung CNS’s responded to the questionnaire (34%). 
Questions covered current practice with regard to: Symptom control, health promotion, 
co-morbidity management Availability of assessment tools. Availability of support/pre- 
rehabilitation services Conclusion: Following the literature search and questionnaire, 
the NLCFN devised a prompt checklist. This aide memoire captures key areas of 
assessments at pre-diagnosis to enable effective referrals to appropriate services which 

also produced by the Thoracic Surgical Group. All of the guidance produce by the 
group are available on the National Lung Cancer Forum for Nurses (NLCFN) website  
Keywords: Thoracic Surgery, Enhanced Recovery, Patient information
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ORAL43.02 Which Patients Are Assessed by a Lung Cancer Nurse Specialist:  
A UK National Lung Cancer Audit Study Aamir Khakwani1, Richard B. Hubbard1, Paul 
Beckett2, Diana Borthwick3, Angela M. Tod4, Alison Leary5, John White6, Laila J. Tata1 
1Department of Epidemiology and Public Health, University of Nottingham, NG PB/United 
Kingdom, 2, Derby Hospital NHS Trust, De Ne/United Kingdom, 3Edinburgh Cancer Centre, 
Western General Hospital, Eh Jt/United Kingdom, 4University of Manchester, Manchester/
United Kingdom, 5Healthcare & Workforce Modelling, London/United Kingdom, 6St James`s 
Hospital, LS TF/United Kingdom

Background: Lung cancer nurse specialists (LCNS) are an integral part of the 
multidisciplinary team, supporting, managing and coordinating of care for people 
with lung cancer. In the UK the National Institute of Health and Care Excellence (NICE) 
recommends that all patients have access to a LCNS in a trust, but recent National 
Lung Cancer Audit (NLCA) reports show that LCNS access varies across England. The 
aim of this study was to examine how access to a LCNS varies by patient and National 
Health Service (NHS) trust characteristics. Methods: We used data on all lung cancer 
patients in the NLCA first presenting to 150 English NHS trusts between January 
1st 2007 and December 31st 2011. NHS trusts are health care organisations typically 
1-3 hospitals collectively covering regional catchment populations. The NLCA collects 
key clinical information, including LCNS assessment on all individuals with a diagnosis 
of lung cancer presenting to NHS trusts. Data from 146/150 trusts were successfully 
linked with the National Cancer Action Team (NCAT) census of the LCNS workforce 
(number, salary grades) for 2011. Multinomial logistic regression was used to calculate 
the likelihood of being assessed by a LCNS by patients clinical and LCNS workforce at 
each trust. Results: Across 146 NHS trusts there were128,124 patients and 321 LCNSs. 
LCNS assessment records showed80,113 (62%) patients were assessed, 7,544 (6%) 
were not assessed, and 40,467 (32%) had missing information on assessment. Missing 
assessment information was random and not biased to certain types of patients or trust 
and data completeness increased over the years. Patients (>75 years old), those with 
poor performance status (i.e. PS 4) and those with comorbidities were less likely to 
be assessed (adjusted relative risk ratios (RRR) (95% confidence interval) 0.84 (0.75 
– 0.93), 0.34 (0.24 – 0.47) & 0.71 (0.63 – 0.79) respectively). There was no difference 
in assessment rates by socioeconomic groups. Patients who received anti-cancer 
treatment (surgery, chemotherapy with radiotherapy or chemotherapy alone) were 
over twice likely to have been assessed by a LCNS compared with those who did not 
receive treatment 2.09 (1.75 – 2.50), 3.96 (3.11 – 5.04) & 3.45(2.71 – 4.38). Annual 
LCNS patient caseload did not appear to impact access, but there was an association 
between assessment and a higher salary grade of the LCNS workforce in a trust (RRR 
1.59 (0.86 – 2.92) for trusts with LCNS salary band 7 & 8). Conclusion: We found 
variations in access to LCNSs by both patient and trust a feature, which indicates an 
unmet need for people with lung cancer in England. To meet the needs of all people 
with lung cancer and the clear targets set out by NICE, we need to expand the 
current LCNS workforce and ensure that we retain experienced nurses as LCNS are 
an integral part of the lung cancer team and provide help to people with lung cancer.  
Keywords: Logistic Regression, Lung neoplasm, Lung Cancer Nurse Specialist, 
epidemiology
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ORAL43.03 The Rationale of Exercise in Patients with Inoperable Lung Cancer 
Morten Quist1, Seppo Langer2, Lis Adamsen1, Mikael Roerth2 1University Hospitals 
Centre for Health Research, Department 9701, Rigshospitalet, University of Copenhagen, 
Copenhagen/Denmark, 2Department of Oncology 5073, Rigshospitalet, University of 
Copenhagen, Copenhagen/Denmark

Background: Patients with lung cancer often experience severe physical and 
psychological symptoms, such as decreased exercise capacity, muscle weakness, 
compromised health-related quality of life (HRQOL) and increased anxiety and depression 
levels, as a direct consequence of the disease or the antineoplastic therapy. The main 
concern of patients with lung cancer is the fear of losing independence and not being 
able to perform daily activities. In recent years, several studies show that exercise 
training is safe, feasible and beneficial for patients with inoperable lung cancer. Results 
have shown increased physical capacity, increases muscle strength and functionality, 
and reduced anxiety and depression levels. Methods: This presentation will focus on 
the rationale of exeicse in patients with inoperable lung cancer and will present results 
from the EXHALE study, a prospective, clinical and explorative study. Results: Patients 
showed significant improvement in physical capacity, functional capacity, muscle 
strength and “emotional well-being”, as well as a significant reduction in “social well-
being” and the level of anxiety. No serious adverse events (SAE) or adverse events 
(AE) were reported. Conclusion: This presentation will document that the patients 
with inoperable lung cancer are able to complete a six-week exercise and relaxation 
intervention without exercise-related SAE. In addition we can conclude that patients 
with inoperable lung cancer can increase VO2max, functional capacity (6MWD)
and muscle strength significantly. We also found that the intervention significantly 
reduced the patients’ level of anxiety. The patients did not improve their HRQOL 
significantly, but we did observe a significant improvement in emotional well-being. 
Keywords: advanced lung cancer, functional capacity, physical capacity, health related 
quality of life
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will ultimately improve the patients’ health and wellbeing in preparation for treatment.  
Keywords: prehabilitation, survivorship, thoracic cancer
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ORAL43.07 Performance Status (PS): Is There a Correlation Between Doctor 
and Patient? Karen J. Clayton, Lorraine Creech, Kim Cannon, Sriram Iyer, Marta 
Babores Respiratory Medicine, East Cheshire NHS Trust, LJ/United Kingdom

Background: PS is a very useful marker which is used to determine suitability for 
treatment on patients with lung cancer. Previous studies have shown good correlation 
between PS and survival. To assess the correlation between the Respiratory specialist 
(consultants and SpRs) and the patient’s own assessment. Methods: A random selection 
of patients attending our Rapid Access Lung Clinic were given, prior to the consultation 
with the doctor, the ECOG guidelines and were asked to score themselves. Results: 50 
patients were given the questionnaire but one preferred not to answer it. The results are 
reflected in the table below:

Identical score 21 / 50 (42%)

Patient score higher than doctor 14 / 50 (28%)

Patient score lower than doctor 4 / 50 (8%)

Not documented by doctor 11 / 50 (22%)

 
from Rapid Access Lung clinic on the same day without a diagnosis of malignancy Out of 
the patients that scored themselves higher than the doctors, only 2/ 14 gave themselves 
All the patients that did not have a PS documented by the doctor were discharged a score 
two points higher. Conclusion: Although nearly half of the scores between patients and 
doctors were the same there is a significant number of patients that scores themselves 
higher than the medical professionals. This is likely to be a combination of the fact that 
the doctors could be overlooking some co-morbidities and that they are keen to give the 
patient the best opportunity for treatment.

 




