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Continuing medical education

Date of Publication: 12 Nov 2018
Date of Expiration:  11 Nov 2019
How To Claim Credit: At the end of the report you can request accreditation after completing the  
 self-assessment quiz 
Target Audience
This activity is designed for oncologists and other healthcare professionals who treat patients with lung 
cancer.

Learning Objectives
After successful completion of this activity, participants should be able to:
• Describe how the histological and molecular profiling may help to individualise care in nonsquamous 

and squamous NSCLC from the first-line setting though subsequent lines of treatment
• Appraise data from the ongoing trials in the field of non-driver lung cancer and describe how they may 

maximise patient outcomes
• Debate the optimal sequencing and the pros and cons of the different available therapies for lung 

cancer patients without an actionable oncogenic driver
• Identify patients with refractory and/or aggressive disease and how to optimally sequence treatment 

for these patients in daily clinical practice

Accreditation
This activity has been planned and implemented in accordance with the Essential Areas and policies of the 
Accreditation Council for Continuing Medical Education (ACCME) through the joint providership of Imedex 
and Springer Healthcare. Imedex is accredited by the ACCME to provide continuing medical education for 
physicians.

Credit statement
Imedex®, LLC designates this enduring activity for a maximum of 0.75 AMA PRA Category 1 CreditsTM. 
Physicians should claim only credit commensurate with the extent of their participation in the activity.

Disclosure of Relevant Financial Relationships
As an accredited provider of continuing medical education, Imedex, LLC requires anyone in a position to 
affect the activity’s subject matter to disclose any financial relationships they have as related to the contents 
of their presentations. The existence of commercial or financial interests of presenters related to the 
subject matter of their presentations should not be construed as implying bias or decreasing the value of 
their presentations. However, disclosure should help participants form their own judgments.
All presenters were independently selected by the organizers. Those presenters who disclosed affiliations 
or financial interests with the commercial organizations involved with products, to which they may refer, are 
listed below.

Imedex, LLC Staff Disclosure of Financial Relationships
All Imedex staff members who are in a position to control content of this activity have no financial 
relationships with any commercial interests, except for the following individuals:
Chris Bolwell owns shares of stock of GlaxoSmithKline.

Springer Healthcare (Planner) Disclosure of Financial Relationships
All Springer Healthcare staff members who are in a position to control content of this activity have no 
financial relationships with any commercial interests.
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Unapproved and Investigational Uses of Drugs and Devices
This activity may contain information about experimental and other uses of drugs or devices that are not 
currently approved by the European Medicines Agency (EMA) of the European Union or the Food and 
Drug Administration (FDA) of the United States. Participants are strongly encouraged to consult approved 
product labeling for any drug or device mentioned in this activity before use. The opinions expressed 
during this activity are the opinions of the respective authors, presenters or moderators and do not 
necessarily reflect the opinions of Imedex.

Independence
Imedex, LLC is an independent provider of continuing medical education. Imedex, LLC. has no proprietary 
or financial interest in medical or healthcare products over which the FDA (USA) or EMA (EU) has regulatory 
authority.
The material presented and related discussions are not intended to be medical advice, and the 
presentation or discussion of such material is not intended to create and does not establish a physician-
patient relationship. Medical advice of any nature should be sought from an individual’s own physician. 
Neither Imedex nor any of its subsidiaries or affiliates is affiliated with or formally endorsed by a medical 
society.

ABOUT IMEDEX

Imedex is a brand and assumed name used by Imedex, LLC (hereby referred to as Imedex). Imedex is solely 
responsible for this agenda’s content. Although Imedex attempts to ensure that the information in our 
program is accurate and timely, matters and opinions discussed and/or presented with respect to clinical 
matters are those of the discussion participants only, and not necessarily those of Imedex. Moreover, 
although Imedex attempts to identify and integrate the most qualified medical professionals in our 
program, TO THE FULLEST EXTENT PERMITTED BY LAW, IMEDEX EXPRESSLY DISCLAIM ALL WARRANTIES, 
EITHER EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING BUT NOT LIMITED TO THE IMPLIED 
WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT OF THIRD PARTIES’ RIGHTS, AND FITNESS FOR 
A PARTICULAR PURPOSE, WITH RESPECT TO THE CONTENT PRESENTED. IMEDEX FURTHER MAKES NO 
REPRESENTATIONS OR WARRANTIES ABOUT THE ACCURACY, RELIABILITY, COMPLETENESS OR TIMELINESS 
OF THE CONTENT OR ANY MATERIAL PRESENTED.  

© 2018 Imedex, LLC. All rights reserved. Reproduction in whole or part is prohibited without prior written 
consent from Imedex and contributing faculty.

Imedex 
11675 Rainwater Drive, Suite 600 
Alpharetta, GA 30009, USA
Tel.: +1 (770) 751 7332
Fax: +1 (770) 751 7334
Email:  meetings@imedex.com
 @ImedexCME  |   /Imedex  |   /company/Imedex
Web:  www.imedex.com
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Welcome message
Dear Colleagues,

Thank you for downloading this report summarising the independent satellite symposium “Steering 
improved outcomes in non-driver mutation lung cancer: progress and challenges” which took place at the 
19th IASLC World Conference on Lung Cancer in Toronto, Canada.

This conference is a world-renowned platform for the presentation and discussion of new science in 
the field of lung cancer and thoracic oncology. It is also the largest international meeting of clinicians, 
researchers and scientists in this field providing an ideal opportunity to learn about the latest research and 
network with colleagues from all over the world.

This symposium aimed to discuss the latest information in non-driver mutation lung cancer, from 
histological and molecular profiling through to current and emerging treatment options, including for 
patients with refractory and aggressive disease. We discussed the challenges that this patient group 
present and the progress being made to overcome them. 

We hope that your knowledge and understanding of this area will be enhanced by the information 
contained within this report and that you can utilise the learning in your daily practice.

Yours faithfully,

Mark A. Socinski, Chair
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FACULTY BIOGRAPHIES

Mark A. Socinski is the Executive Medical Director of the Florida Hospital Cancer Institute in  
Orlando, FL. He received his medical degree from the University of Vermont, College of Medicine, and 
he completed his postdoctoral training including an internship and residency in internal medicine at the 
Beth Israel Hospital, and medical oncology fellowship at the Dana-Farber Cancer Institute, both at Harvard 
Medical School. 

Dr Socinski has held posts as Director of the Lung Cancer Section at the University of Pittsburgh Medical 
Center, Clinical Associate Director of the University of Pittsburgh Lung Cancer Specialized Program of 
Research Excellence (SPORE), Co-Director of UPMC Lung Cancer Center of Excellence, and Co-Leader of the 
Lung Cancer Program at the University of Pittsburgh Cancer Institute.

He is a member of numerous professional societies, such as the American College of Physicians (ACP), 
American Society of Clinical Oncology (ASCO), Cancer and Leukemia Group B (Alliance),   
International Association for the Study of Lung Cancer (IASLC), and American College of Chest  
Physicians. Dr Socinski is also co-Chair Emeritus of the Thoracic Malignancies Steering Committee 
for the National Cancer Institute.

Dr Socinski is well-published in peer-reviewed literature, including the New England Journal of  
Medicine, Journal of Clinical Oncology, Journal of Thoracic Oncology, Cancer, and The Lancet Oncology. 

His primary research interests cover all aspects of clinical trials related to the thoracic oncology  
population. He also has been instrumental in the development of many cooperative group and  
investigator-initiated clinical trials. 

Mark Socinski, Florida Hospital Cancer Institute, discloses that he has received grant support, 
honoraria and/or served on a speakers’ bureau for Genentech, Celgene, AstraZeneca, Pfizer, Spectrum, and 
Bristol Myers Squibb.

Dr Mark A. Socinski (Chair)
Executive Medical Director, Florida Hospital Cancer Institute, 
Orlando, FL, USA
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Keith Kerr is a Consultant Pathologist for NHS Grampian and Honorary Chair in Pulmonary Pathology at the 
University of Aberdeen in Scotland. He has been an active member of IASLC for over 20 years, is a member 
and Chair-Elect of the IASLC Pathology Panel and served on the IASLC Board of Directors from 2013 to 
2017.

In 2016, he received the IASLC Mary Matthews award for Pathology and Translational Research. He is a 
member of European Society for Medical Oncology (ESMO), which includes serving on the ESMO Lung 
Educational Faculty. He is Pathology Chair for the European Thoracic Oncology Platform (ETOP) Lungscape 
group, and a past member of the panel for the 2004 and 2015 World Health Organization (WHO) lung 
cancer classifications. 

Professor Kerr has worked on numerous clinical research lung cancer trial groups, guideline panels, and 
conference scientific committees. He is an Associate Editor for the Journal of Thoracic Oncology. He received 
Honorary Fellowship from the Royal College of Physicians of Edinburgh in 2006 and has been an Honorary 
Fellow of the Faculty of Pathology, Royal College of Physicians of Ireland since 2016.

Keith Kerr, University of Aberdeen, discloses that he has received grant support, honoraria and/or 
served on a speakers’ bureau for Boehringer Ingelheim, AstraZeneca, Novartis, MSD, Bristol Myers Squibb, 
Roche Diagnostics, Pfizer, Merck-EMD.

Prof Keith Kerr   
Aberdeen University Medical School, UK
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Penelope Bradbury is a Staff Medical Oncologist at the Princess Margaret Cancer Centre, Toronto, Canada; 
Associate Professor, Department of Medicine, University of Toronto; and adjunct Associate Professor 
within the Department of Oncology at Queen’s University, Kingston, Canada. After obtaining her medical 
degree from the University of Cardiff, UK, and a fellowship from the Australasian College of Physicians, she 
undertook postgraduate fellowships at Princess Margaret Cancer Centre and the Canadian Cancer Trials 
Group, in Ontario, Canada. 

She was previously a Senior Investigator in the Canadian Cancer Trials Group for the thoracic and 
investigational new drugs programme, during which she was Cancer Care Ontario Research Chair in 
Experimental Therapeutics. Dr Bradbury’s research interests include the evaluation of new therapies for 
the management of thoracic malignancies and clinical trial methodology. She is the current Chair of the 
Canadian Cancer Trials Group Thoracic Disease Site Committee. 

Penelope Bradbury, University of Toronto, discloses that she has served as a consultant for Abbvie and 
Merck.

Dr Penelope Bradbury 

Princess Margaret Cancer Centre, Toronto, ON, Canada
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James Chih-Hsin Yang received his MD in 1986 from the National Taiwan University (NTU) and completed 
his PhD degree at the Graduate Institute of Clinical Medicine, NTU, in 2000. His first internal medicine 
residency was at the NTU Hospital and, between 1992 and 1995, he undertook medical oncology 
fellowship training at the National Cancer Institute in Bethesda, Maryland, USA. He is currently Director 
and Distinguished Professor of the Graduate Institute of Oncology at NTU, Director of the Department of 
Oncology at the NTU Hospital, and Director of Development and Planning at the new NTU Cancer Center. 

Dr Yang’s research focuses on lung cancer treatment and the mechanism of multidrug resistance to 
chemotherapy and targeted therapy. Dr Yang is a leader in lung cancer clinical studies, particularly in new 
drug development for lung cancer treatment. With other investigators he established estimated glomerular 
filtration rate (EGFR) TKIs as the front-line treatment for lung cancer patients with EGFR mutations (IPASS), 
and was the principle investigator of several studies that led to the global approval of second and third 
generation EGFR TKIs. 

He has published more than 200 papers in peer-reviewed scientific journals, such as the New England 
Journal of Medicine, The Lancet Oncology and Journal of Clinical Oncology, and served on the editorial board of 
Annals of Oncology and Lung Cancer. He is the current associate editor of Journal of Thoracic Oncology and 
Nature Scientific Reports. 

Dr Yang has been the recipient of many distinguished awards. He received the 2nd Kobayashi Foundation 
Cancer Research Award from the Asian Clinical Oncology Society in 2012, the Taiwan National Science 
Council award (2012–2015), the TECO award for biotechnology in 2015, and the research award from the 
Ministry of Science and Technology, Taiwan (2016-2018). He is currently serving on the Board of Directors 
for the IASLC until 2021.

James Yang, National Taiwan University, discloses that he has received honoraria as a member of an 
advisory board for Boehringer Ingelheim, Eli Lilly, Roche/Genentech/Chugai, MSD, Merck Serono, Pfizer, 
Novartis, Celgene, BMS, Ono pharma, Astrazeneca, Takeda, and Hansoh Pharmaceuticals.

Dr James Yang 

National Taiwan University, Taipei City, Taiwan
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Dr Corey Langer 

University of Pennsylvania, Philadelphia, PA, USA

Corey Langer, MD, is Professor of Medicine at the University of Pennsylvania, Clinical Director of Thoracic 
Oncology at the Abramson Cancer Center and Chair of the Medical Oncology Committee for the Radiation 
Therapy Oncology Group (RTOG), now NRG Oncology.  

Dr Langer received his medical degree from Boston University, MA and completed his internship and 
residency in medicine at the Graduate Hospital of the University of Pennsylvania in Philadelphia. He is 
board certified in internal medicine and in hematology/oncology.

He is a Fellow of the American College of Physicians (ACP) and a member of the American Society of Clinical 
Oncology (ASCO), the American Association for Cancer Research (AACR), and the International Association 
for the Study of Lung Cancer (IASLC). He brings extensive clinical trial experience to research in the 
Cooperative Group system (Radiation Therapy Oncology Group [RTOG] and Eastern Cooperative Oncology 
Group [ECOG]), and is a core member of both the RTOG/NRG and ECOG Head and Neck Cancer and 
Thoracic Committees. 

Over the past 28 years he has led or co-led over 120 clinical trials in both small cell and non-small cell 
lung cancer, in the adjuvant, locally advanced and advanced disease setting, and at least 20 trials in head 
and neck cancer. His clinical research efforts include new drug combinations and special populations 
and, more recently, his focus has been on immuno-oncology trials. He is very active in mentoring junior 
investigators as they launch their own clinical trials, and leads clinical research in thoracic malignancy as 
part of the Abramson Cancer Center’s Interdisciplinary Thoracic Oncology Program (ITOP). He has authored 
or co-authored over 200 peer-reviewed papers, primarily focussed on the treatment of smoking-related 
malignancies. 

Corey Langer, University of Pennsylvania, discloses that he has received grant or research support 
from Pfizer, Lilly, Genentech, OSI (Astelas), Merck, GSK, Nektar, Advantage, Clovis, Inovio, Ariad, and 
StemCentrx. In addition, he reports that he has served as a Scientific Advisor for AbbVie, Bristol Myers 
Squibb, ImClone, Pfizer, Lilly, AstraZeneca, Novartis, Roche/Genentech, Bayer/Onyx, Abbott, Morphotek, 
Biodesix, Clarient, Caris Dx, Vertex, Synta, Celgene, Boehringer-Ingelheim, Hospira, Helsinn, Clovis, and Ariad 
(Takeda). Lastly, Dr Langer reports that he has served on DSMCs for Lilly, Amgen, Synta, Agennix, SWOG, 
Peregrine, and Incyte.
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HISTOLOGICAL AND MOLECULAR PROFILING IN LUNG CANCER

Keith Kerr
Aberdeen University Medical School, UK

Professor Kerr began his presentation by stating that the approach to treating lung cancer had, over the 
past 10 years, moved on from the “one size fits all” approach of chemotherapy, to the more targeted 
approach of personalised medicine. This new approach clearly produces better outcomes for patients, but 
also has a major impact on the diagnosis of the disease, increasing its complexity and level of difficulty. 
In addition to the identification, confirmation and subtyping of lung cancer, an ever growing number of 
biomarkers need to be searched for, the results of which need to be collected into a report that can be 
easily understood by the treating physician.

Figure 1. Flowchart showing routine steps in the diagnosis of lung cancer

Professor Kerr also raised the issue of tissue availability. In most cases, unless the tumour is resected, 
pathologists only have small amounts of tissue to use across all biomarker tests. Indeed, this issue has led 
to changes in recommendations for lung cancer classification. From 1967 to 2015 the WHO Classification 
of Tumours of the Lung, Pleura, Thymus and Heart was intended for, and only applicable to, cases where 
resected tissue was available.1 After this time a simplified classification became available which was 
intended for small samples. This simplified method only requires two markers for immunohistochemical 
diagnosis and reduced the ‘not otherwise specified’ rate from 25–40% to under 10%.

He also highlighted the fact that virtually every new drug approved for use in the last 10 years has a 
biomarker or pathological feature required for its use. These addictive oncogenic drivers make excellent 
drug targets and biomarkers, and targeting treatment towards these drivers has led to significant 
improvements in survival in advanced non-small cell lung cancer (NSCLC).2,3 However, the number of 
targets that have been discovered, and the number of agents being developed for these targets, are 
continually increasing, leading to more complex treatment landscapes, and more complicated diagnostic 
processes. Professor Kerr noted that these drivers are biased towards adenocarcinomas with squamous 
cell carcinomas exhibiting very few addictive oncogenes (31% have no targetable oncogenic driver) and 
the most common alterations being inactivating mutations in tumour-suppressor genes which are not 
targetable.4

Diagnosis does not stop with tumour subtype
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ROS1
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Not squamous
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Click here to view a clip from  
Professor Kerr’s presentation 

https://e.video-cdn.net/video?video-id=AYCzcNG6xgWXHftb251Tix&player-id=5v3C6R396vqoznNCsBYwCi
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He then focused on biomarker testing in NSCLC saying that the screening of several markers is now 
mandatory and considered standard of care. These include EGFR and BRAF mutations and ALK and 
ROS1 rearrangements. Several other markers, including MET amplifications/mutations and RET and 
NTRK1 rearrangements may possibly become mandatory in the future.5 The phenomenal success of 
immunotherapy in cancer treatment has meant that PD-L1 is now also considered mandatory with other 
potential biomarkers being tumour mutational burden (or its surrogates), or markers of immune response. 
However, Professor Kerr cautioned that regardless of what biomarkers may be available, the practice of 
diagnosis will be driven by the weight of evidence, access to diagnostic technologies (i.e. next generation 
sequencing) and drug availability and reimbursement issues. Biomarker testing in the context of tyrosine 
kinase inhibitor (TKI) resistance will also be important.

In conclusion, Professor Kerr said that the challenges around diagnosis included education and awareness 
around best practice, the lack of established protocols, tissue availability and quality, reimbursement and 
quality assurances. The future of lung cancer diagnosis is looking good with regards to benefit for patients, 
but at the cost of a more complex, multifaceted process involving more and more identified mandatory 
biomarkers, while using a limited tissue resource. 

References
1. Travis WD, et al. WHO Classification of Tumours of the Lung, Pleura, Thymus and Heart, 4th Edition, Volume 7, 2015. WHO 

Press.

2. Kris MG, et al. Using multiplexed assays of oncogenic drivers in lung cancers to select targeted drugs. JAMA 2014; 
311: 1998–2006.
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Cancer Res 2012; 18: 2443–2451.
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targeted tyrosine kinase inhibitors: guideline from the College of American Pathologists, the International Association 
for the Study of Lung Cancer, and the Association for Molecular Pathology. J Mol Diagn 2018; 20: 129–159.
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OPTIMAL SEQUENCING OF THERAPY FOR NON-DRIVER LUNG CANCER: 
CHEMOTHERAPY AND IMMUNOTHERAPY

Penelope Bradbury
Princess Margaret Cancer Centre, Toronto, ON, Canada

At the beginning of her presentation Dr Bradbury stated that, with regards to immunotherapy in lung 
cancer, “one main challenge is keeping up with progress”. She presented a summary of trials where 
immunotherapy was used first line in non-squamous or squamous NSCLC, including trials that have data 
available and those that are yet to read out.

 

 
Figure 1. Summary of clinical trials including first-line immunotherapy. 
Data taken from Brahmer J et al. J Thorac Oncol. 2017; 12: S1793, Lopes G et al. J Clin Oncol. 2018; 36S (AbsLBA4), 
Gandhi L et al. N Engl J Med. 2018; 378(22): 2078, Paz-Ares L et al. J Clin Oncol. 2018; 36S (Abs105), Carbone DP et 
al. N Engl J Med. 2017; 376(25): 2415, Hellmann MD et al. N Engl J Med. 2018; 378(22): 2093, Borghaei H et al. J Clin 
Oncol. 2018; 36S (Abs9001), Jotte RM et al. J Clin Oncol. 2018; 36S: (AbsLBA9000); Socinski MA et al. N Engl J Med. 
2018; 378(24): 2288.

Summary of first line clinical trials
Trial Non-squamous Squamous PD-

L1/TMB 
Efficacy 

Keynote 024* Pembrolizumab vs.
Pemetrexed/platinum or paclitaxel/carboplatin

gemcitabine/platinum 

PD-L1 
≥50%

PFS 10.3 vs. 6, HR 0.5 (0.37-0.68)
Updated OS
30 vs. 14.2.  HR 0.63 (0.47-0.86)

Keynote 042* Pembrolizumab vs.
Pemetrexed/platinum or paclitaxel/carboplatin

PD-L1 ≥1% OS in PD-L1 ≥50%; ≥20%; ≥1%
HR 0.69(0.56-0.85); 0.77(0.64-0.92);
0.81 (0.71-0.93)

Keynote 189* Pembrolizumab/ 
pemetrexed/ platinum vs.
Pemetrexed/platinum 

PD-L1 
All

OS HR 0.49 (0.38-0.64)
Median OS NR vs 11.3 months (8.7- 15.1) 

Keynote 407* Pembrolizumab + Paclitaxel or 
nab-paclitaxel+ carboplatin vs. 
Paclitaxel or nab-paclitaxel+ 
carboplatin 

PD-L1
All

OS 15.9 vs. 11.3, HR 0.64 (0.49-0.85)

* Cross over permitted

Brahmer J  et al. J Thorac Oncol. 2017;12:S1793; Lopes G  et al. J Clin Oncol. 2018;36S (AbsLBA4);Gandhi L et al. N Engl J Med. 2018;378(22):2078; Paz-Ares L et al.  J Clin Oncol. 2018;36S (Abs105).

Summary of first line clinical trials
Trial Non-squamous Squamous PD-L1/TMB Efficacy 

Checkmate 
026*

Nivolumab vs. platinum based chemotherapy PD-L1 ≥5% PFS Nivo vs.  chemotherapy
4.2 vs. 5.9 HR 1.15 (0.91-1.45)
OS 14.4 vs. 13.2; HR 1.02 (0.8-1.30)

Checkmate 
227

Nivolumab +/- ipilimumab vs. platinum chemotherapya

a-Chemotherapy: non-squam- pemetrexed+platinum +optional 
maintenance  pemetrexed
Squam- gemcitabine+platinum

High TMB Nivolumab+ipilimumab vs. chemo
PFS 7.2 vs 5.5 HR 0.58 (0.41-0.81)
1 yr. PFS 42.6 vs. 13.2
Low TMB HR 1.07 (0.84-1.35)

Nivolumab+ platinum chemotherapya

vs. chemotherapya
<1% PD-L1 PFS HR 0.74 (0.58-0.94)

High TMB HR 0.56 (0.35-0.91)
Low TMB  HR 0.87 (0.57-1.33)

IMpower
131

Carboplatin + paclitaxel or 
nabpaclitaxel + atezolizumab
vs. Carboplatin + (nab)paclitaxel 

PD-L1
All

Arm B vs. C  PFS HR 0.71 (0.61-0.85)
12 month PFS 24.7% vs. 12%
Median 6.3 vs. 5.6

IMpower
150

Carboplatin + paclitaxel 
atezolizumab +/-
bevacizumab vs. Carboplatin 
+ paclitaxel bevacizumab 

Arm B vs. C PFS HR 0.59 (0.50-0.70)
Median 8.3 vs. 6.8
OS HR 0.78 (0.64-0.96)
Median 14.7 vs. 19.2

Carbone DP  et al. N Engl J Med. 2017;376(25):2415. Hellmann MD  et al. N Engl J Med. 2018;378(22):2093. Borghaei H et al. J Clin Oncol. 2018;36S (Abs9001); 
Jotte RM  et al. J Clin Oncol. 2018;36S: (AbsLBA9000); Socinski MA et al. N Engl J Med. 2018;378(24):2288.

Click here to view a clip from  
Dr Bradbury’s presentation 

https://e.video-cdn.net/video?video-id=9hY5uhHqFCQUNyk1z1FN4w&player-id=5v3C6R396vqoznNCsBYwCi
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In most of the trials that have data available on the replacement of chemotherapy with immunotherapy, or 
the addition of immunotherapy to chemotherapy, resulted in a significant improvement in overall survival 
(OS) and progression-free survival (PFS) regardless of the PD-L1 level or tumour mutational burden. A 
significant benefit of immunotherapy was also observed when an angiogenesis inhibitor was included in the 
treatment regimen. 

Case
Dr Bradbury presented the case of a 68-year-old ex-smoking male. He had shortness of breath, anorexia, 
weight loss and haemoptysis but was maintaining performance status (PS)-1. Full staging confirmed stage IV 
disease with bilateral pulmonary metastases, multiple liver metastases, left adrenal and bone metastases, 
but no brain metastases. The tumour was an adenocarcinoma (TTF-1 positive, EGFR wild type, ALK negative, 
ROS-1 negative and PD-L1 ≥50%). Blood work was normal and he had had no prior systemic therapy for 
NSCLC. She asked the audience what they would prescribe for this patient. The majority of delegates (53%) 
opted to treat the patient with pembrolizumab alone, while 32% would treat with pembrolizumab plus 
chemotherapy. 

Dr Bradbury went on to show the evidence from the KEYNOTE-024 (pembrolizumab vs chemotherapy) 
and KEYNOTE-189 (pembrolizumab + chemotherapy vs chemotherapy alone) studies that supported the 
audience’s responses, with the pembrolizumab arms providing a significant OS advantage in both trials. 
In addition, pembrolizumab was well tolerated, being associated with immune-related adverse events, 
but reducing the frequency of adverse events normally associated with chemotherapy (nausea, vomiting, 
anaemia, fatigue, etc).1-3 She also noted that a recent consensus statement stated that single-agent 
pembrolizumab has level A evidence for its use first line in non-squamous, PD-L1 positive (≥50%) NSCLC. It 
also said that “… first line pembrolizumab, pemetrexed and carboplatin may also be appropriate in patients with 
non-squamous histology and PD-L1 ≥50% in a case by case basis”.4

Dr Bradbury then revisited the case she had presented earlier, but this time instead of an adenocarcinoma, 
the patient had squamous NSCLC with a PD-L1 level <1%. She again asked the audience what they would 
prescribe for this patient. This time the audience voted to give the patient platinum-based chemotherapy 
plus pemrolizumab followed by pembrolizumab maintenance (42%) or standard platinum-based 
chemotherapy (35%).

Following the voting, Dr Bradbury showed the delegates data from KEYNOTE-407 and IMPower131 which 
recruited patients with squamous histology.5,6 These trials showed that the addition of immunotherapy to 
platinum-based chemotherapy improved OS and PFS for patients with squamous NSCLC, regardless of 
subgroups (e.g. age, sex, performance status) or PD-L1 status. 

Dr Bradbury then changed the patient case so that the squamous patient had received prior gemcitabine 
and cisplatin chemotherapy. When asked how they would treat this patient 54% of the delegates voted 
for nivolumab. Dr Bradbury went on to show data from trials of checkpoint inhibitors in the second-line 
setting demonstrating that they increase OS compared with docetaxel. She also shared a quote from the 
consensus statement which says: “Patients with squamous or non-squamous cell NSCLC who have progressed 
on platinum-containing chemotherapy and who have not previously received a checkpoint inhibitor should be 
considered for atezolizumab, nivolumab, or pembrolizumab”. 

In summary, Dr Bradbury said that checkpoint inhibitors have changed first-line and second line treatment 
options for patients with stage IV NSCLC without driver mutations providing improved OS.  However, she 
also noted that there were multiple new questions that need to be answered including identification of 
patients who may not benefit from immunotherapy, the use of these agents in patients who were excluded 
from the clinical trials (PS-2, or intercurrent illness) and the issue of access to these drugs.
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OPTIMAL SEQUENCING OF THERAPY FOR NON-DRIVER LUNG CANCER: 
CHEMOTHERAPY AND ANTI-ANGIOGENICS

James Yang
National Taiwan University, Taipei City, Taiwan

Dr Yang started his presentation by showing the development of treatment for lung cancer from 
chemotherapy in 1995 through to immunotherapy in 2015. He said that while a lot of therapies have 
been developed and launched, the majority of these are targeted treatments, focusing on a specific driver 
mutation. Therefore, for patients with non-driver lung cancer the best treatment regimen needs to be 
created from chemotherapy, anti-angiogenics and immunotherapy – therapies that are not driver specific. 

Figure 1. Treatment options for non-driver mutation lung cancer

Case
He then presented the case of a 41-year-old man who was a former smoker (0.5 packs/day for 5 years) 
who had quit 8 years previously. The patient came to clinic due to a persistent cough and was diagnosed 
with malignant pleural effusion and a tumour in the lower lobe of the left lung as well as bone metastasis. 
The tumour was shown to be an adenocarcinoma, stage IV, cT2aN0M1b, EGFR mutation negative and 
ALK immunohistochemistry negative. Dr Yang asked the delegates what their first step would be in the 
treatment of this patient. 62% of delegates would run a gene panel for more uncommon driver mutations 
such as ROS1, RET1, cMET skipping exon 14, and BRAF, while 22% of delegates would start the patient on 
bevacizumab, paclitaxel and a platinum-containing compound. Dr Yang commented that running a panel 
test would be the correct procedure but this patient presented before panel tests were available. It is 
possible that the patient could have had a ROS1 or cMET driver given his age, but this was not evaluated. 
Dr Yang went on to say that at the time of presentation the standard therapy for adenocarcinoma was 
bevacizumab plus platinum-based chemotherapy. He presented the results of the PointBreak study,1 which 

Advanced NSCLC Treatment
: For non-driver NSCLC 

Histology            Molecular driver profile              Microenvironment

Click here to view a clip from  
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showed that bevacizumab in combination with paclitaxel and carboplatin or pemetrexed and carboplatin 
had similar overall OS and PFS results. 

Dr Yang then went on to present data from some of the latest lung cancer trials using combinations of 
chemotherapy, antiangiogenics and immunotherapy. He said that had the same patient presented today 
he could expect OS rates approaching 20 months. The IMpower150 study is the only study to look at 
the combination of all three modalities and showed that the addition of atezolizumab to bevacizumab 
and chemotherapy significantly improved PFS and OS. Furthermore, the addition of atezolizumab to 
chemotherapy alone provided a similar improvement in OS to bevacizumab and chemotherapy.2 To 
conclude this section Dr Yang said that for first-line treatment of non-driver mutation lung cancer in 
patients with PD-L1 ≥50% single-agent immunotherapy is recommended. For those with PD-L1 <50% 
immunotherapy combined with platinum-based chemotherapy is recommended, with bevacizumab for 
non-squamous patients, and without bevacizumab for squamous patients.

Dr Yang then returned to the patient case presented earlier. He said that the patient received pemetrexed 
and cisplatin for 6 cycles that resulted in some tumour shrinkage and stable disease. However, the 
patient progressed showing left effusion accumulation and increased tumour thickness. He then asked 
the delegates what they would do. 56% of delegates said that they would treat with a checkpoint inhibitor 
such as atezolizumab or nivolumab. Again, Dr Yang agreed with the delegates but said that checkpoint 
inhibitors were not available at the time. He presented data from two second-line trials: LUME-Lung 13 
(docetaxel±nintedanib) and REVEL4 (docetaxel±ramucirumab). In LUME-Lung 1 the addition of nintedanib 
to docetaxel significantly improved PFS compared with docetaxel alone across all patients. However, while 
OS was not different between the two groups for the total study population, it was significantly better with 
the addition of nintedanib in patients with adenocarcinoma, and in patients with adenocarcinoma who 
progressed within 9 months of starting first-line therapy (rapid progressors). In the REVEL trial the use of 
ramucirumab and docetaxel resulted in a significant improvement in PFS and OS compared with docetaxel 
alone, and this benefit was observed whether the patients had received bevacizumab first line or not. 

Returning to the case study again, Dr Yang revealed that the patient participated in the REVEL study 
and received 6 cycles of docetaxel with or without ramucirumab followed by ramucirumab or placebo 
for 9 cycles (the study was blinded). The patient has stable disease with progression at 11 months with 
metastases in the brain and meninges, which necessitated his removal from the study. 

In conclusion, Dr Yang said that for NSCLC without driver mutation genes adding anti-angiogenic agents 
to chemotherapy in the first line improves OS, and that adding anti-angiogenic agents to chemotherapy in 
the second line benefits patients who had rapid progression following first-line treatment. Finally, adding 
immunotherapy to chemotherapy/anti-angiogenic combinations improves PFS and OS in treatment naïve, 
non-squamous NSCLC. 
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SECOND-LINE THERAPY: ADDRESSING REFRACTORY AND AGGRESSIVE 
NSCLC IN THE IMMUNOTHERAPY ERA

Corey Langer
Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA, USA

Case
Dr Langer began by presenting a case study of a 56-year-old white male, 30 pack/year smoker who 
presented with a cough and shortness of breath on exertion. CT scan showed a large right pleural 
effusion with a mass in the right upper lobe and a left adrenal metastasis. On analysis the tumour was 
shown to be an adenocarcinoma, thyroid transcription factor (TTF)-1 positive, negative for EGFR, ALK and 
ROS1 but positive for KRAS, PD-L1 was 0% and a brain MRI was negative. The patient received first-line 
pembrolizumab+carboplatin but progressed after 2 cycles, after which the patient received nivolumab but 
again progressed after 6 weeks. He asked delegates what would be the optimal treatment at this point. 
Delegates voted for all options presented to some extent (docetaxel+nintedanib, docetaxel+ramucirumab 
or continue nivolumab and add ramucirumab). Dr Langer commented that all options were reasonable but 
the only one that we don’t currently have data for is continuing nivolumab and adding ramucirumab. 

Dr Langer described how second-line treatment of advanced NSCLC has evolved over the past two 
decades from the approval of docetaxel (2000), pemetrexed  and erlotinib (both 2004) to nintedanib and 
ramucirumab (both 2014) and then pembrolizumab, atezolizumab and nivolumab (all circa 2016). He then 
quickly presented the clinical trial data for the benefits of immunotherapy in the second line and showed 
that the OS benefits remain at the 2–3 year mark. He also said that the immunotherapy agents had less 
toxicity than docetaxel, which can include neuropathy, myelosuppression, general fatigue and asthenia. 
Dr Langer concluded that immunotherapy showed a consistent response rate and OS advantage over 
docetaxel in the second-line setting in NSCLC with considerably less toxicity. This, he said in his opinion, 
relegated docetaxel to third line or clinical irrelevance. However, he added that this was the situation 
one year ago – what about the present? Over the past year, as the previous presentations had shown, 
immunotherapy has moved into the first-line setting in both squamous and non-squamous NSCLC. Thus, 
the combination of docetaxel and angiogenesis inhibitors is relevant again and can be considered in the 
second line. 

Dr Langer went on to discuss how, in his opinion, treatment options could be affected by the type of 
progression seen following first-line therapy including patients with diffuse or fulminant progression, 
smoldering progression (initial response followed by slow increases in tumour size) or those with isolated 
or oligo progression. The use of docetaxel and angiogenesis inhibitors is key in the second-line setting 
for patients with diffuse or fulminant progression who are refractory to immunotherapy in the first-line 
setting, while reintroduction of platinum-based chemotherapy could also be considered in patients 
with later progression on maintenance therapy. For patients with smoldering progression he suggested 
continuing with the current first-line treatment but with more vigilant follow up. He also said that more 
data were needed from studies evaluating immunotherapy combinations in patients who have progressed 
on immunotherapy. Dr Langer presented data from the OAK study, presented at ASCO 2017, showing 
that continuation of immunotherapy with atezolizumab post progression has an OS advantage compared 
with docetaxel (8.6 vs 6.4 months). For patients with isolated or oligo progression Dr Langer suggested 
continuing first-line treatment and adding in local measures such as stereotactic radiation, surgery, 
radiofrequency ablation and cryotherapy. 

Click here to view a clip from  
Dr Langer’s presentation 
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Figure 1. Treatment options for different progression types in the second line

Dr Langer then went on to describe a subset of patients who have hyperprogressive disease, that is disease 
that was progressing slowly on first-line therapy only to accelerate rapidly when the patient was switched to 
immunotherapy. This has been defined as >50% progressive disease on the first radiographic evaluation, 
has an incidence of 5–15% and may explain the excess early mortality observed in the randomised 
phase III trials of immunotherapy versus docetaxel.1 Furthermore, a greater proportion of patients who 
had hyperprogressive disease had >2 metastatic sites (62.5 vs 42.6%, p=0.006) and these patients had 
poorer OS versus others with progressive disease (3.4 vs 6.2 months, p=0.003). He concluded that the 
recommendation for patients with hyperprogressive disease is to switch early to salvage chemotherapy. 

He then asked the question if these patients could be identified by use of molecular markers. Another 
publication analysed the genomic alterations found in patients with hyperprogression, which was defined 
as a time to treatment failure <2 months, a >50% increase in tumour burden and a >2-fold increase in the 
pace of progression.2 In multivariate analysis, alterations in the MDM2/MDM4 and EGFR genes correlated 
with a time to treatment failure <2 months and 4 of the 6 patients with MDM2/MDM4 amplification were 
hyperprogressors, as were 2 of the 10 patients with EGFR alterations. 

In terms of therapeutic options for these patients, Dr Langer stated that in the REVEL study3 patients 
who progressed within 4 weeks had a greater relative benefit from the combination of ramucirumab and 
docetaxel than those patients who progressed within 8 or 12 weeks. In addition, while patients receiving 
docetaxel alone did not respond at all, those treated with ramucirumab and docetaxel had a 24% response 
rate.

Following on from these data Dr Langer asked if we can make a case for docetaxel with angiogenesis 
inhibitors in immunotherapy-naïve patients in the second-line setting. He presented data from the 
CheckMate 057, OAK and LUME Lung-1 studies that showed that patients receiving immunotherapy 
have a greater risk of progression within 4 months compared with patients receiving docetaxel alone. 
From this he suggested that these patients might preferentially benefit from chemotherapy with or 
without an angiogenesis inhibitor – but we need to figure out who these patients are. He presented data 
from CheckMate 057 suggesting that PD-L1 expression may be a surrogate marker for potential benefit 
as patients with <10%, <5% and <1% PD-L1 expression had no survival advantage with Nivolumab vs 
“standard” docetaxel.4 Also, data from LUME LUNG-1 suggests that patients who progress earlier, or 
whose best response is progressive disease, have had marked OS benefit with docetaxel and nintendinib 
compared to those whose disease progressed later or who had a response or stable disease  as their best 
response to first-line treatment.5

Toward a New Tx Paradigm in the 2nd Line Setting
• Fulminant or Diffuse Progression

– If Pembro alone  Pem/Carbo or Pac/Carbo +/- Bev

– Primary Refractory on 189 or 407 or after sequential platinum-based chemo  IO

• Docetaxel + Ramurcirumab:  US

• Docetaxel + Nintendanib:  EU

– Late(r)  or Delayed PD on 189 or 407 regimen (during maintenance) 

• Docetaxel + Angiogenesis Inhibitors (SOC)

• Re-introduce Carbo + Taxane + Angiogenesis Inhibitors (e.g Pem/Pembro maintenance)

• Smoldering Progression
– Continue 1st line with more vigilant f/u

– Studies evaluating IO combinations in those with PD on IOs

• Isolated or Oligo Progression
– Continue 1st line Tx; Add local measures:  SRS, Surgery, RFA, CryoTx, etc
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Case
Finally Dr Langer presented data on the potential abscopal effect of immunotherapy radiotherapy, whereby 
direct treatment of the primary tumour can lead to shrinkage of remote metastatic cancer. He presented 
the case of a patient with lung cancer who had progression while receiving pembrolizumab. The patient 
received radiotherapy to a lesion in the left lower lobe, and two other lesions within the lung but tumours 
outside the field of treatment also shrank. Colleagues at Penn  is now running a phase I clinical trial to 
study this effect, the RADVAX trial, which is looking at the effects of pembrolizumab and hypofractionated 
radiotherapy in patients with advanced and metastatic cancers. 

To conclude, Dr Langer stated that the prognosis of patients who develop progressive disease on first-
line therapy remains poor but that immunotherapy agents have significantly improved OS compared with 
chemotherapy in pretreated NSCLC with a lower incidence of adverse events. However, some patients do 
not benefit from immunotherapy and can rapidly progress. Furthermore, with immunotherapy becoming 
first line, existing chemotherapy combinations need to be re-evaluated second line, and studies are 
required to explore the role of novel treatment combinations and biomarkers to improve clinical outcomes.
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PANEL DISCUSSION AND AUDIENCE QUESTIONS 

Would the panel retest a patient’s tumour for driver mutations once they have 
progressed on first-line immunotherapy assuming that the tumour would only have 
been tested for the basic mutations of EGFR, ALK and ROS1?
Dr Yang said that he does do this because there could potentially be more mutations present than were 
first identified. Dr Langer said that if they have sufficient tissue to test then he would test for all of the driver 
mutations from the time of diagnosis. He would also supplement with liquid biopsies if possible. However, 
he said that it would be prudent to try to get more tissue, blood, or both, to retest the tumour as it may give 
another possible treatment pathway. 

Professor Kerr, how do you manage the fact that the different next-generation 
sequencing (NGS) tests are not the same? Do you run the tests in-house or outsource?
Prof. Kerr replied that more and more companies are providing NGS as they recognise the value in testing 
for a wider range of mutations. However, challenges with NGS include an increased requirement for tissue 
samples and a lack of reimbursement. NGS is reimbursed in some countries, so you can outsource the 
analysis if you do not have the facilities in-house, but in some countries it is not. He also said that the need 
to know a patient’s tumour mutational burden may drive the use of NGS and a wider array of tests. 

How do you assess response in patients who are, clinically, doing really well but they 
have radiological progression and the central necrotic cavities are larger?
Dr Langer said that he would consider this as pseudo-progression and as long as the patient was clinically 
stable and not progressing too quickly he would employ more vigilant follow up (every 6 weeks rather 
than every 2–3 months). If he sees truly isolated progression in one of the sites, or if the patient becomes 
symptomatic, he would irradiate the area and continue the immunotherapy.

In patients with delayed progression on immunotherapy, has any of the panel brought 
back in a platinum doublet at that point?
Dr Langer said that his group were going to start such a study in patients who progress while receiving 
maintenance pemetrexed/pembrolizumab – the patients will receive carboplatin, a taxane and 
ramucirumab. This trial will provide true second-line combination data, which we currently lack. He also said 
that he had added chemotherapy to immunotherapy when patients weren’t satisfied with stable disease 
on immunotherapy alone. Dr Langer indicated that the key was to look at the type of progression that was 
happening and treat accordingly.

Dr Socinski to Dr Bradbury: In the first case study you presented that had lots of sites of 
metastasis and high expression of PD-L1, 56% of delegates would give pembrolizumab 
alone first line and about a third opted for pembrolizumab in combination with 
chemotherapy – what are your thoughts on this type of patient?
Dr Bradbury replied that there are no data for this comparison, but perhaps what led delegates to choose 
the combination regimen was the patient’s high burden of disease. Dr Langer said that this was a clinical 
decision in the US and that older patients, or those who are more frail, have more comorbidities or a lower 
metastatic burden would receive single-agent pembrolizumab. On the other hand, a younger patient with 
fewer comorbidities, a high metastatic burden or rapid disease growth could be considered for combination 
therapy. The INSIGNIA trial is about to start in the US that will compare head-to-head pembrolizumab with 
combination immunotherapy and chemotherapy in patients expressing any level of PD-L1. 
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ACCREDITATION AND SELF-ASSESSMENT QUIZ

To assess your learning following the symposium and meeting report we invite you to participate in a short 
quiz to  further increase your knowledge and understanding of the progress and challenges in improving 
outcomes in non-driver mutation lung cancer.

There is no obligation to register but if you would like to receive accreditation you must provide your name 
and email and select a job title from the list. 

Imedex®, LLC designates this enduring activity for a maximum of 0.75 AMA PRA Category 1 CreditsTM.

To start the quiz click here

https://www.surveymonkey.com/r/963ZBGN
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