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IMpower133: Finally Moving the Needle in SCLC

By Stephen V. Liu, MD

The addition of atezolizumab to stan-
dard chemotherapy for extensive-stage
SCLC achieved what, for decades, had
been beyond reach: an improvement in
survival in this disease. Since the 1980s,
our standard of care for SCLC has been a
platinum chemotherapy agent plus eto-
poside. This regimen reliably provides an

Fig. 1. Study Design of IMpower133

initial response that is often dramatic but
is almost always short lived. IMpower133
was a global, randomized, double-blind,
placebo-controlled trial designed to assess
the effects of adding concurrent (and
maintenance) atezolizumab to first-line
carboplatin and etoposide in extensive-
stage SCLC (Fig. 1). As presented at the
IASLC 2018 World Conference on Lung
Cancer, the study met both coprimary

endpoints with a significant improvement
in overall survival (OS) and progression-
free survival (PFS). Median OS was 12.3
months with atezolizumab versus 10.3
months in the control arm (hazard ratio
[HR] for death 0.70 [0.54, 0.91]; Fig. 2)."2
The combination of atezolizumab, carbo-
platin, and etoposide was given a Category
1, preferred treatment recommendation
in the National Comprehensive Cancer

Network guidelines and awaits
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Clinical Impact of
IMpower133

In the context of more than
40 failed phase III trials, the
improvement in survival seen
in IMpower133 represents a
tremendous achievement, and
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irradiation; PD, progressive disease; PFS, progression-free survival; R, randomized; RECIST, Response Evaluation Criteria in Solid

Tumors.

expression was not used as a
selection criterion, and blood-
tumor mutational burden was

continued on page 3

TARGETED THERAPY

Uncommon Oncogenic Drivers in NSCLC

By Karen L. Reckamp, MD, MS

Identification of genetic alterations in
NSCLC has transformed diagnosis and
treatment for patients with advanced
disease. Identification of activating muta-
tions in the EGFR gene in 2004 started
the shift in our understanding of the
complex biology of molecular subtypes of
lung cancer. Genetic alterations continue
to be described, and approximately 60%
of patients with the adenocarcinoma sub-
type of NSCLC have a defined molecular
alteration that may be amenable to tar-
geted therapy.! Emerging targets include
the MET gene, through gene amplifica-
tion and exon 14 skipping mutations; RET
gene alterations, which occur in several
tumor types; HER2, which can be ampli-
fied or mutated in NSCLC; and NTRK
alterations, which are found in many
tumor types, including NSCLC. These

less-common alterations and promising
treatments will be discussed.

MET

MET is a proto-oncogene that encodes
for the transmembrane MET tyrosine
receptor kinase. Through ligand bind-
ing to hepatocyte growth factor, sig-
naling pathways such as PI3K/AKT,
MAPK, NF-kB, and signal transducer
and activator of transcription proteins
(STATSs) are activated. This leads to cell
proliferation and invasion. Protein over-
expression and phosphorylation are the
most common forms of MET-positive
NSCLC, but responses to therapy have
been varied. MET amplification occurs
in less than 5% of lung adenocarcinoma.
MET exon 14 alterations are found in up
to 4% of lung adenocarcinomas and are
predominantly associated with older age
(median age of 73 years) and significant

smoking history.> MET gene rearrange-
ment is uncommon, but the kinase fusion
KIF5B-MET has been reported in lung
adenocarcinoma.’

Multitargeted tyrosine kinase inhibitors
(TKIs) have been used to target MET in
lung cancer (e.g., cabozantinib, crizotinib,
and merestinib), and a variety of TKIs with
increased MET sensitivity are also under
investigation (e.g., savolitinib, tepotinib,
capmatinib, SAR125844, sitravatinib,
AMG 337, and tivantinib). In addition,
monoclonal antibodies are being evalu-
ated for patients with MET-driven tumors.
In patients with MET exon 14 mutations
and MET amplification, treatment with
crizotinib (a dual MET/ALK inhibi-
tor) has led to antitumor responses.** In
addition, cabozantinib has demonstrated
tumor response in patients with exon 14
mutations.® A phase I study was conducted
to assess the safety and efficacy of crizo-

Dr. Karen L. Reckamp

tinib for patients with MET amplification.
Patients with high levels of MET amplifica-
tion (MET/CEP7 4) demonstrated anti-
tumor activity, with a median PFS of 6.7
months.” Furthermore, a phase II study of
tepotinib in patients with MET exon 14
skipping mutations is ongoing, and avail-
able data for 22 treated patients were pre-
sented.® Partial response was seen in 60%
by investigator review; the most common
toxicities included edema and diarrhea.

continued on page 4
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IMpower133 from page 1

not predictive of outcome. Although the
search for a predictive biomarker contin-
ues, my current use of atezolizumab is for
“all-comers” with extensive-stage SCLC.

There are limitations to the data,
including patients with asymptom-
atic untreated brain metastases. Use of
atezolizumab in this setting has not been
explored; these patients were excluded
from enrollment on IMpower133. No
dataset perfectly encapsulates our daily
clinic experience; we must extrapolate
from available data. Because I would
not expect these patients to derive less
benefit from atezolizumab, I am comfort-
able with its use here, acknowledging the
need for more data. IMpower133 also
excluded patients with active autoim-
mune diseases, including paraneoplastic
syndromes associated with SCLC. Here, I
am very cautious, because worsening of
these syndromes can be unsafe and can
negatively affect quality of life.

How would
I approach a
patient who
begins chemo-
therapy during
hospitalization,
where atezoli-
zumab may not
be available? I
would likely add
atezolizumab to
the next possible cycle. Whenever feasi-
ble, however, I favor concurrent admin-
istration with the first cycle, to capital-
ize on the potential synergy between
chemotherapy and atezolizumab. SCLC
can have an unpredictable course, and
delaying implementation may result in a
lost opportunity. SCLC is an unforgiving
disease and, too often, our first attempt
at treatment is our only chance to affect

Dr. Stephen V. Liu
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Genomic Profile Test
Approved in Japan

December 27, 2018 — The
Ministry of Health, Labour, and
Welfare (MHLW) approved the
FoundationOne CDx as a compre-
hensive genomic profiling test for
all solid tumors and as a companion
diagnostic for patients with advanced
cancer. Similar to the FDA approval
in the United States, MHLW reim-
bursement coverage is expected to
include MHLW-approved targeted
therapies and immunotherapies
therapeutic selection based on
FoundationOne CDx results. +

the natural history of

Fig. 2. Overall Survival Curves for IMpower133
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therapy, and CASPIAN
(NCT03043872) will
report the efficacy of
durvalumab with or
without tremelimumab in combina-
tion with chemotherapy. In addition,
CheckMate 451 (NCT02538666) exam-
ines a maintenance approach after che-
motherapy with nivolumab, nivolumab
plus ipilimumab, or placebo. This is a
different patient population—one that
has completed chemotherapy and is well
enough to enroll on a clinical trial—
but hopefully this will also prove to be
an effective strategy. Many more ques-
tions remain, including the role of con-
solidative thoracic radiation. Although
the CREST study, which explored this
approach in patients who responded to
initial chemotherapy, did not meet its
primary endpoint of improving 1-year
survival, it did show an improvement in
2-year survival.? It is important to note
that consolidative radiation was not per-
mitted in IMpower133, and additional
study is needed not just to demonstrate
efficacy but also to ensure safety when
combining definitive radiation with
atezolizumab and chemotherapy. Still,
the potential is alluring, given the sur-
vival gains seen for patients with locally
advanced NSCLC with durvalumab after

chemoradiation.’ Examining the role of
checkpoint inhibition after chemora-
diation for limited-stage SCLC is also of
great interest for the same reason.

Lest we forget the recalcitrant nature
of SCLC, two recent immunotherapy
studies yielded disappointing results.
CheckMate 331 compared second-line
topotecan to nivolumab and, unfortu-
nately, did not meet its primary end-
point of improving overall survival.* In
IFCT-1603, second-line atezolizumab
monotherapy was associated with a dis-
appointing PFS of 1.4 months, a 6-month
PFS rate of 6.3%, and a response rate of
only 2.3%.° Rovalpituzumab tesirine,
an antibody-drug conjugate target-
ing DLL3, was explored in the single-
arm TRINITY study and resulted in a
response rate (assessed by independent
radiology committee) of only 12.4%, with
a median survival of less than 6 months.
These sobering results further underscore
the need for additional study. With the
survival gains seen in IMpower133, we
have finally moved the needle in SCLC.
It is now our charge to build upon these
results and ensure that the next major

°Clinical data cutoff date: April 24,2018, 11 months after last patient was enrolled.
Abbreviations: Cl, confidence interval; HR, hazard ratio; CP/ET, carboplatin + etoposide.

advance is not another 30 years in the
future. +
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MEETING PREVIEW

IASLC SCLC Meeting Program, Faculty to Reflect
the Field’s Pivotal, Recent Major Advances

The upcoming April workshop promises to benefit early-career researchers,
as well as experienced investigators excited about new perspectives and unique opportunities.

By Charles M. Rudin, MD, PhD

The 2019 IASLC Small Cell Lung Cancer
(SCLC) Meeting will be held at Memorial
Sloan Kettering Cancer Center in New
York, New York, April 3 to 5, 2019. This
international meeting will be dedicated
to the memory of the recently deceased
Dr. Adi Gazdar who, among his many
areas of scientific impact, largely shaped
the modern era of SCLC research (See

In Memoriam on page
5.) This year’s confer-
ence—organized by
program co-chairs Dr.
Julie George (University
of Cologne), Dr. Trudy
Oliver (University of Utah), Dr. Taofeek
Owonikoko (Emory University), and Dr.
John T. Poirier (Memorial Sloan Kettering
Cancer Center)—promises to build on
the momentum of the prior two meet-

2019 IASLC Small Cell Lung Cancer Meeting

April 3-5 « New York, New York
Memorial Sloan Kettering Cancer Center

ings, featuring exciting advances in both
laboratory and clinical research on SCLC.

The impetus for launching the bien-
nial JASLC Small Cell Lung Cancer

continued on page 5
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Fig. 1. RET Fusion Partners Identified in the LOXO-292 Phase I Trial."

Uncommon Oncogenic Drivers
from page 1

MET amplification has been identi-
fied in 5% to 20% after treatment with
an EGFR TKI therapy (e.g., erlotinib, gefi-
tinib, or osimertinib),>'° and this has been
described as an alternative mechanism of
resistance to EGFR TKIs in patients with
EGFR mutation-positive NSCLC, leading
to ERBB3 signaling.!’ Combination MET
and EGFR TKI therapy is being studied
as a treatment option for patients with
resistant EGFR-mutant NSCLC.

RET

RET is a receptor tyrosine kinase that
induces cellular proliferation, migration,
and differentiation when activated. RET
fusions occur in 1.4% of NSCLC and
are more likely to be present in younger,
never-smoking patients with adenocarci-
noma. Clinical data from a phase II trial
on the use of cabozantinib for patients
with RET fusion—positive disease revealed
two patients with partial responses,'
and the final results in 25 patients with
RET-positive disease revealed an overall
response rate (ORR) of 28%." The results
from a global, multicenter registry of 165
patients with RET-positive disease from
Europe, Asia, and the United States were
reported.* Of note, the ORR to cabo-
zantinib, vandetanib, and sunitinib was
detailed as 37%, 18%, and 22%, respec-
tively. The median progression-free sur-
vival (PFS) was 2.3 months, and median
overall survival (OS) was 6.8 months in
all patients. On the other hand, newer
agents look more promising. The novel
RET inhibitor LOXO-292 yielded an ORR
of more than 70% in RET-altered NSCLC
and was well tolerated, with most adverse
events grade 1 (Fig. 1)."* BLU-667, another
potent and selective RET inhibitor, has
also demonstrated preclinical activity and
clinical responses in patients with RET-
altered NSCLC.'¢

HER2
HER?2 is a member of the erbB receptor
tyrosine kinase family. It has no known
ligand and is activated by homodimer-
ization or heterodimerization with other
members of the erbB family. It activates
signaling through the PI3K-AKT and
MEK-ERK pathways. HER2 amplifica-
tion occurs infrequently, and exon 20
insertion mutations in HER2 are seen in
approximately 2% of NSCLC."”
Poziotinib has been identified as a novel,
potent inhibitor of HER2 exon mutations
with tumor responses in a phase II trial
with 11 patients.'® In a phase II basket
trial, 18 patients with HER2-mutant
lung adenocarcinomas were treated with
ado-trastuzumab emtansine (T-DM1).
This was the first positive trial evaluating

KTN1 2%
TFG 2% _PRKAR1A 2%
RUFY3 2%
ERC12%

CLIP1 2%

Reproduced with permission from Drilon A, et al.

RET fusion partner (n=49)

Unknown? 6%

CCDC6 25%

T-DM1 in patients with HER2-mutated
lung cancer; the partial response rate was
44%, and median PFS was 5 months.”” A
retrospective study assessed 101 patients
treated with chemotherapy or HER2-
targeted therapy.® The median overall
survival was 24 months for all patients
regardless of therapy received. Sixty-five
patients received HER2-targeted therapy
(i.e., trastuzumab, neratinib, afatinib, lapa-
tinib, or T-DM1), and ORR was highest
at 50.9% for those who received trastu-
zumab with or without chemotherapy or
T-DM1, with PFS 4.8 months. A phase
II trial investigated dacomitinib (a pan-
HER inhibitor) in 30 patients with HER2-
mutant or amplified NSCLC and resulted
ina 12% ORR.*

NTRK
Tropomyosin-related kinase (TRK)
encodes the tyrosine kinase receptors
for neurotrophins associated with the
nerve growth factor (NGF) family.*
Three members of this family include the
NTRK1, NTRK2, and NTRK3 proto-onco-
genes. Fewer than 1% of NSCLC cases
have NTRK fusions.”? NTRK fusions can
be found in both men and women with
wide ranges of age and smoking history.**
A phase I study of entrectinib demon-
strated antitumor activity in one patient
with a NTRKI fusion.”® In combined
phase I/II trials evaluating larotrectinib
in patients across tumor types and age
groups who were TRK positive, 55 patients
were enrolled.” The study demonstrated
an ORR of 75% based on independent
review. In addition, 71% of responses were
ongoing, and 55% patients remained pro-
gression free at 1 year, strongly suggesting
substantial activity in patients with NTRK
fusion-positive disease. Additional NTRK
inhibitors are also in development.

Future Directions

Targeted therapies have led to improved
outcomes for patients with lung cancer,
and additional targets and treatments
continue to emerge. Genomic sequenc-
ing using broad platforms and blood-

based cell-free DNA have illuminated the
intricacies of lung cancer. Understanding
tumor biology helps to advance precision
treatment to improve patient outcomes.
Despite this progress, resistance invari-
ably develops, resulting in even more
complex and heterogeneous tumors.
Further research is needed to understand
mechanisms of resistance to prolong sur-
vival and quality of life. +

About the Author: Dr. Reckamp is a medical
oncologist at the City of Hope Comprehensive
Cancer Center.
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CheckMate-451 OS
Endpoint Not Met

November 26,2018 — The phase III
CheckMate-451 trial did not meet its
primary endpoint of OS with com-
bination nivolumab/ipilimumab vs.
placebo as maintenance therapy for
patients with extensive-stage SCLC
with stable disease or response after
first-line therapy with a platinum-
based chemotherapy. Specific data
are forthcoming, including data
regarding the secondary endpoint
of OS with single-agent nivolumab
vs. placebo. +
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Lung Cancer Pathology Pioneer Dr. Adi Gazdar Dies at 81

Adi Gazdar, MD, a true giant in the field
of lung cancer research, passed away on
December 29, 2018. Dr. Gazdar was the
W. Ray Wallace Distinguished Chair in
Molecular Pathology Research and pro-
fessor of pathology at the Hamon Center
for Therapeutic Oncology Research and
pathology at UT Southwestern Medical
Center. Adi Gazdar was one of the first
“molecular pathologists” of lung cancer
and helped lead the development of this
area around the world through his pub-
lications, collaborations, and mentoring
activities.

As head of the Tumor Cell Biology
Section at the National Cancer Institute
between 1969 and 1975, Dr. Gazdar col-
lected, cataloged, and analyzed more
than 2,200 human cancer specimens,
focusing on lung cancers and lympho-
mas. After moving to UT Southwestern
Medical Center, he collected and ana-
lyzed an additional 2,500 human tumor
specimens. The total number of human
cancer cell lines he established or
helped to establish across cancer types
is approximately 400—the world’s larg-
est collection of human cancer cell lines.
This work has facilitated numerous
therapeutic advances and has led to the
development of prognostic biomarkers
in lung cancer and other cancer types.
He was also a highly regarded tumor
virologist, discovering the “Gazdar
murine sarcoma virus” (Gz-MSV); his
development of two human T-cell lym-
phoma lines led to the discovery of one

IASLC SCLC Meeting Program
from page 3

Workshop in
2015 was two-
fold: first, a rec-
ognition that
new insights into
the biology and
vulnerabilities of
this exceedingly
lethal disease

were emerging
from both clini-
cal and basic researchers; and second, a
recognition that no international forum
existed to promote interaction among
this diverse community of investiga-
tors. The pace of discovery has contin-
ued to accelerate, which was reflected
in a larger meeting in 2017. This year,
with major advances in the capacity
for animal modeling of disease, new
insights into intratumoral heterogene-

Dr. Charles M. Rudin

of the of the first human retroviruses
(HTLV-1); the other line was crucial for
the initial isolation and characterization
of the human HIV-AIDS virus.

Dr. Gazdar was an exceptional clinical
and molecular pathologist. He played a
critical role in the IASLC pathology
panel/committee, which set the standards
for the pathologic classification of human
lung cancers. Dr. Gazdar was an active
member of the JASLC for more than 35
years; he also served on the IASLC Board
of Directors. In 2003, he was awarded
the Mary J. Matthews Pathology/
Translational Research Award for his sci-
entific achievements in thoracic pathol-
ogy research. Dr. Gazdar was an excep-
tional mentor, training numerous fellows
in lung cancer biology and pathology. In
2015, the IASLC Adi Gazdar Lectureship
Award for Translational Research was
established through a generous donation
from Dr. Gazdar and his wife Celia; this
award allowed funding for several fel-
lowships. “This award is a testimony to
Adi’s commitment to the training of the
next generation of translational molecu-
lar pathologists in lung cancer; he was
an outstanding educator and mentor,”
said Dr. Ignacio I. Wistuba, chair of
Translational Molecular Pathology at
The University of Texas MD Anderson
Cancer Center, who is a former trainee
and long-term collaborator of Dr. Gazdar.

“Dr. Gazdar’s contribution to lung
cancer biology is of tremendous signifi-
cance through establishment of NSCLC

ity, the emergence of novel therapeutic
strategies, the clinical impact of immu-
notherapy, and many other advances, the
conference co-chairs had a tough task
trying to pack the highlights into the
limited time available.

Structure and Program

The meeting will begin the evening of
Wednesday, April 3, with an opening
keynote lecture by Dr. Anton Berns of
Netherlands Cancer Institute, whose
laboratory was the first to generate a
genetically engineered mouse model
of SCLC. Sessions over the next day
and a half will focus on: advances in
SCLC pathology and biomarkers; new
insights from genomic, transcriptomic,
and metabolomic platforms; advances in

-

i

and SCLC cell lines and through other
studies on which he led and partici-
pated,” said Fred R. Hirsch, MD, PhD,
who is Executive Director for the Lung
Cancer Institute at Mount Sinai. Dr.
Hirsch, who was IASLC CEO from 2013
to 2018 and has been an active member
of the society for 41 years, noted that
Dr. Gazdar was a wonderful mentor to
him throughout his career. “Dr. Gazdar
was a unique human being with much
wisdom, even beyond the scientific
sphere. His interest in history and global
cultures was both unique and engaging
and made him an exceptionally inter-
esting travel partner. He was liked by
everyone, and he will be deeply missed.”

With more than 700 publication
credits, the Institute for Scientific
Information includes Dr. Gazdar in a
list of the world’s most cited authors
(88,255 citations with an h-index of
147) —comprising less than 0.5% of all
authors of published research—based on

understanding tumor initiation includ-
ing cell of origin, analyses of tumor
heterogeneity, and intratumoral cell-
cell interactions; progress in genetically
engineered mouse modeling of disease
subtypes; and therapeutic advances in
targeted agents, immune modulators,
and other approaches. The invited fac-
ulty represent leaders in SCLC research
from around the world. The meeting
will conclude in the early afternoon of
Friday, April 5.

From its inception, the goals of this
meeting have included a “state-of-the-
state” update on recent progress in SCLC
research, a forward-looking perspective
on key unanswered questions in the field,
and promotion of research collaboration
among investigators. With these goals in

The single track format of the meeting will allow all participants to learn
from and interact with investigators approaching the disease from distinct
and potentially complementary angles.

the important scientific developments of
the past 2 decades.

Dr. Gazdar was extremely active in
ongoing lung cancer research up until
the time of his death, generating exciting
new findings in subclasses of SCLC. He
was a true gentleman as well as scientist
and mentor. His soft-spoken and even-
tempered manner was an inspiration
among scientists. John Minna, MD, pro-
fessor and director of the Hamon Center
for Therapeutic Oncology Research,
Internal Medicine, and Pharmacology,
worked with Dr. Gazdar for decades.
“He stimulated collaborations worldwide,
and always said exactly what he thought
about data or hypotheses, even if these
ran against general thinking,” Dr. Minna
told the IASLC Lung Cancer News. “Of
course, in nearly every case, he was also
right” Dr. Gazdar is survived by his wife
of 49 years, Celia Gazdar. The lung cancer
community is saddened by the loss of this
giant in the study of lung cancer. +

mind, we have maintained the structure
of the meeting as a single track, rather
than having parallel sessions focused on
basic and clinical research. This format
allows all participants to learn from and
interact with investigators approaching
the disease from distinct and potentially
complementary angles. We believe this
is ideal for early-career investigators and
trainees getting up to speed in the area,
as well as for active researchers seeking
new perspectives and opportunities.

For more information, or to register
for the meeting, please visit iaslc.org/
events and select the 2019 IASLC Small
Cell Lung Cancer Meeting. We encourage
abstract submissions for poster presenta-
tion by trainees. +

About the Author: Dr. Rudin is chief, Thoracic
Oncology Service, co-director, Druckenmiller
Center for Lung Cancer Research, and Sylvia
Hassenfeld Chair in Lung Cancer Research at
Memorial Sloan Kettering Cancer Center.
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PATHOLOGY

The Rising Cost of Lung Cancer Therapies: What Are the Global Implications?

By Doreen A. Ezeife, MD, FRCPC; Malcolm
Ryan; and Natasha B. Leighl, MD, MMSc,
FRCPC, FASCO

Dramatic improvements in lung cancer
outcomes can be attributed to recent
advances in novel targeted therapy and
immunotherapy. As the treatment para-
digm for lung cancer evolves, concerns
about the rising cost of these novel thera-
peutics has become a global dilemma. In
Canada, the average price of lung cancer
drugs increased by 17% between 2012
and 2017, whereas the gross domestic
product per capita actually decreased by
19% during this time period (Fig. 1)."?
Classic market forces do not consistently
apply to cancer drug pricing, with higher
prices paid for treatments of lower value,
and next-in-class agents often costing as
much or more than first-in-class agents.*

The Effects of Cost

Payers around the world are struggling
to provide timely access to breakthrough
lung cancer therapies for our patients.
Uptake of novel cancer therapies is lim-
ited by high drug acquisition and tech-
nology or testing costs. For example, in
the Canadian universal publicly funded
healthcare system, only nine out of 14
recently approved lung cancer drugs
have received public funding due to
budgetary constraints, often after sig-

IN MEMORIAM

Fig. 1. List Prices of Novel Lung Cancer Therapies in Canada Versus GDP

180000

160000

140000

120000

100000

80000

Yearly $ (USD)

BO00D

40000

E

g

&

20000 I
o

2012 2013 2014

2015
Year

ey

==CAN GDP
per Capita

=50 GDP
per Capita

=||K GDP per
Capita

2016 2017 2018

Abbreviations: GDP, gross domestic product; CAN, Canada; USD, United States; UK, United Kingdom.'?

nificant delays."” In other high-income
nations, such as Spain and Japan, fewer
than half of all newly approved drugs are
funded and available to all patients.® The
proportion of available novel anticancer
therapeutics drops dramatically in low-
and middle-income countries (LMICs).
Although prices may be subsidized or
reduced in LMICs, recently developed
treatments remain unobtainable for most
patients with lung cancer in these areas.

In countries with private or hybrid
healthcare systems, patients experience
the negative consequences of expensive

cancer treatments directly. In the United
States, for example, high out-of-pocket
payments are a reality for many patients
with advanced lung cancer and can affect
adherence to therapy, potentially leading
to treatment failure and drug resistance.
A recent U.S. study found that patients
with lung cancer receiving tyrosine
kinase inhibitors (TKIs) were more com-
pliant with therapy if their co-payments
were less than $30 USD monthly, com-
pared to those with higher co-payments.®
Previous studies have shown that patients
diagnosed with lung cancer in the United

States are almost four times more likely to
declare bankruptcy, and that bankruptcy
is associated with higher cancer mortal-
ity.” Other research in the United States
has shown that patients with lung cancer
with less financial reserve experience
worse quality of life and higher symptom
burden.®

Costs and Decision Making

To make informed policy decisions about
costly advances in cancer care, a grow-
ing number of countries such as Canada
and the United Kingdom have expanded
the evaluation of novel therapies beyond
clinical benefit and safety to include the
economic effects on the healthcare system
and the individual. In Canada, the patient
perspective and system effect related
to adoption of a new therapy, as well as
the clinical benefit and economic effect,
are all considered in decision making, as
part of the Pan-Canadian Oncology Drug
Review process.! Cost-effectiveness evalu-
ation helps us understand how treatment
benefit relates to cost and can be expressed
using the incremental cost effectiveness
ratio (ICER)—the incremental cost of a
novel therapy over the incremental ben-
efit compared to the current standard of
care. Thus, a treatment that significantly
prolongs survival with low cost would
be highly cost effective with a low ICER,

continued on page 11

Cancer Research Innovator, Trailblazer, and Mentor Dr. Waun Ki Hong Dies

Waun Ki Hong, MD, the “father of che-
moprevention” and renowned cancer
researcher and mentor, died on January
2, 2019, at the age of 76.

Dr. Hong’s illustrious career began in
the South Korean Air Force as a flight
surgeon during the Vietnam War. After
his military service, Dr. Hong com-
pleted his internship at Bronx/Lebanon
Hospital in New York City and his
residency at the Veterans Affairs (VA)
Medical Center in Boston. During his
9-year tenure at the VA Medical Center
as chief of Medical Oncology, he helped
establish the hospital’s oncology train-
ing program, marking the beginning of
his decades-long journey as a mentor to
hundreds of physician—scientists.

Dr. Hong joined the University of
Texas MD Anderson Cancer Center in
Houston in 1984 as chief of the Section
of Thoracic Head and Neck Oncology;,

later becoming the head of the Division
of Cancer Medicine there until he
retired in 2014. An TASLC member since
2006, Dr. Hong’s seminal work in head
and neck cancer documenting the use
of chemotherapy and radiotherapy as an
effective alternative to laryngectomy for
cancer of the larynx led to organ pres-
ervation across numerous cancer types.

Dr. Hong also spearheaded the inves-
tigation of multiple agents to prevent
cancer occurrence, later known as che-
moprevention. In addition, he helped
pioneer the concept of personalized
therapy as one of the principal inves-
tigators of one of the first therapeutics
trial in this realm—the Biomarker-
Based Approaches of Targeted Therapy
for Lung Cancer Elimination (BATTLE)
trial.

During his career, Dr. Hong was
the recipient of several notable awards

including the David A. Karnofsky Award
from the American Society of Clinical
Oncology, the Gold Medal of Paris from
the International Congress on Anti-
Cancer Treatment, and the American
Cancer Society Medal of Honor Award.
A die-hard Boston Red Sox fan, perhaps
the greatest honor came in 2015 when
he threw out the first pitch at Fenway
Park, which sailed right over the plate.
“Ki could initially appear quite awe
inspiring, given the remarkable accom-
plishments and the matchless work
ethic, but he really was a warm, kind,
sensitive, and generous human being,”
said Fadlo R. Khuri, MD, president of
the American University of Beirut and
a mentee of Dr. Hong’s. “He was an
absolutely transformative mentor for
me and for a whole host of individuals
across more than 3 decades. There are
few people one meets of whom it can

be truly said that they the world and
and the lives of those in it substantially
better. Waun Ki Hong was just such a
rare individual. I will miss him the rest
of my life”

Dr. Hong is survived by his wife, Mi
Hwa, his two sons, Edward and Burton,
and four grandchildren. He will be
missed by his many friends, colleagues,
mentees, and patients. +
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INDUSTRY AND

REGULATORY NEWS

MYSTIC Fails to Meet
Improved OS Endpoint

November 16, 2018 — Phase III
OS results were announced for
MYSTIC, a randomized, open-label,
multicenter, international trial of
durvalumab monotherapy vs. dur-
valumab plus tremelimumab, an anti-
CTLA4 antibody, vs. platinum-based
chemotherapy in treatment-naive
patients with metastatic NSCLC.

In the primary analysis of patients
with PD-L1 expression on 25%
or more of their cancer cells (as
determined by the VENTANA
PD-L1 Sp263 Assay), neither dur-
valumab alone nor its combination
with tremelimumab significantly
improved survival compared with
chemotherapy. A hazard ratio of 0.76
(97.54% CI: 0.564-1.019; nominal p =
0.036) was observed for durvalumab
alone; the combination’s HR was 0.85
(98.77% CI: 0.611-1.173; nominal
p=0202). +

LUNG CANCER SCREENING

The IASLC’s Spotlight on Screening

From a CT image archive that aims to accelerate early lung cancer detection to
fostering global collaboration, the IASLC offers valuable resources and education.

By James L. Mulshine, MD, and
John K. Field, PhD, FRCPath

The IASLC is supporting a new early
thoracic CT image archive to encourage
both quality measures and research for
early lung cancer detection and man-
agement. This effort, the IASLC’s Early
Lung Imaging Confederation (ELIC), is
planned to have global reach by using a
hub and spoke architecture (Fig. 1). A
centerpiece of this is the development of
ELIC as an innovative, international col-
laborative data environment to store, ana-
lyze, and aggregate CT images and asso-
ciated de-identified clinical information.
To enable quantitative analysis, the stored
collection will consist of high-quality
digital imaging and communications in
medicine files of CT images, associated
with a harmonized, minimal dataset of
core clinical metadata. Analyses will be
done at local/regional centers (spokes),
and results will be assembled in a cloud-

based IASLC hub. This environment is
designed to allow local review of images
without moving donated CT images
outside of national borders to address
the evolving international data-sharing
requirements. The ELIC hub and spoke
system will permit analysis of CT images
and associated data in a highly secure
environment, without any requirement
to reveal data itself (i.e., privacy protect-
ing). No identifiable data will ever leave
sources under governance of the local
primary investigator control.

This cloud-based, open research envi-
ronment will provide a global collabora-
tive resource to accelerate progress by
enabling precise, robust evaluation of
CT images for the earliest evidence of
emerging lung cancers and will poten-
tially increase the frequency of curative
screening management. ELIC may also
establish a framework to conduct pilot
clinical trials and will complement estab-
lished successful IASLC efforts with lung

cancer staging
and pathology.
The preliminary
feasibility test of
this approach
will be an effort

Dr. James L. Mulshine

to connect six of
the world’s larg-
est existing lung
cancer screening
registries to allow
for rapid image
analysis. The goal
of this project will
be to provide a global resource to facili-
tate setup and deployment of quantitative
imaging tools that will enable rapid imple-
mentation of screening by new global lung
cancer screening groups.

To enhance the developmental utility of
ELIC, CT images accrued into the ELIC
archive will be of sufficient quality so

Dr. John K. Field

that the collection of data obtained from

continued on page 9
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There was a time, remembered by us
older pathologists, when the image
of pathology was that of a rather
peripheral specialty, sometimes per-
ceived to have limited clinical rel-
evance, delivered by physicians who
were never seen, rarely heard, and
were usually banished to some dark
corner of their hospital. We patholo-
gists, of course, knew differently, but
still we were perceived as the “back
room” members of clinical practice.
My, how circumstances have changed.
Pathology is now at the forefront in
the multidisciplinary care of patients
with lung cancer. Pathologic clas-
sification, at both morphologic and
molecular levels, is now a cornerstone
of the treatment of patients with lung
cancer in this era of precision cancer
medicine.

The Players and Their Roles

The Pathology Committee of the IASLC
has been a key player in important
developments in lung cancer diagno-
sis and classification for more than 40
years. Taking the lead from the IASLC’s
culture of promoting research, educa-
tion, and best practices in the clini-
cal management of patients with lung
cancer, the Committee and its mem-
bers have led major initiatives. Among
these are several iterations of the
World Health Organization (WHO)
Lung Cancer classification, which

s,

The IASLC Pathology Committee at the 2018 USCAP meeting in Vancouver, Canada.

have included radical changes in the
understanding of lung adenocarcinoma
and the integration of immunohisto-
chemical and molecular features in
day-to-day diagnostics of lung cancer.

A detailed history of the panel’s mem-
bership and contributions up to 2014
has been published.!

In 2005, the TASLC Pathology
Committee had several stated aims,
which included: providing interna-
tional leadership in clinical and scien-
tific aspects of lung cancer pathology;
supporting the IASLC through proj-
ects, publications, and meetings; inte-
grating with other specialties in lung
cancer medicine; and taking a cen-
tral role in major publications, such
as the WHO Lung Cancer classifica-
tion. Since 2014, the IASLC Pathology
committee has been busy meeting all
of these aims.

The 2015 WHO classification editors
included Drs. William Travis, Elisabeth
Brambilla, and Andrew Nicholson, all
former TASLC Pathology Committee
chairs. Several committee members
were involved in the update of the
College of American Pathologists/
IASLC/Association for Molecular
Pathology guidelines for testing lung
cancer for kinase inhibitor targets.
Committee members produced an
updated IASLC Atlas of ALK and
ROS1 Testing in Lung Cancer, as well
as two new atlases on PD-L1 and EGFR
mutation testing. All of these atlases are
immensely popular.

A considerable amount of the

Committee’s time and effort was taken
up recently by the Blueprint project.

-

This was a collaborative endeavor
involving both IASLC pathologists and
the pharmaceutical industry. Credit is
due to Dr. Fred Hirsch, a longstand-
ing Pathology Committee member and

DIAGNOSTIC ONCOLOGY
Diagnostic Oncology: Reports From the IASLC Pathology Committee

By Keith M. Kerr, BSc, MB, ChB, FRCPath, FRCPE

past-CEO of the IASLC, for his tireless
efforts and determination in bringing
parties together and securing impor-
tant funding for this complex work.
The Blueprint project has clarified a
number of difficult questions that have
plagued the world of PD-L1 immuno-
histochemistry testing in lung cancer,
including the technical comparability
of several of the trial-validated assays,
the possibility of high interobserver
agreement in PD-L1 scoring, and the
comparability of cytology and biopsy
samples in this testing space.’

The efforts of the committee con-
tinue under of leadership of our cur-
rent Chair, Dr. Ignacio Wistuba of The
University of Texas MD Anderson
Cancer Center. Many important ques-
tions in lung cancer pathology need
answers, and the committee members
have established small working groups
to address these myriad topics, with
members working on several proj-
ects. Some questions are “old chest-
nuts” that have been hard to crack,
such as the grading of lung cancer in
both histology and cytology samples,
recognition of invasion in early-stage
adenocarcinomas, neuroendocrine
tumor pathology, and the assessment
of surgical'margins in cancer resec-
tion specimens. Many address new
questions prompted by the evolution
of targeted therapies in lung cancer,
especially immunotherapy. There are
working groups looking at
immune-related markers,
tumor mutation burden, and
assessment of major patho-
logic responses after neoad-
juvant therapy.

Introducing a

New Column

These undertakings come in
addition to the creation of
more IASLC atlases as well
as contributions to future
editions of the WHO classifi-
cation, IASLC meetings, and
other educational activities
such as the IASLC webinar
series. It is not difficult to see
the enormous contribution
that the IASLC Pathology Committee
has made in the field of lung cancer
pathology. In an effort to be trans-
parent and to disseminate informa-
tion in a timely manner, the IASLC

Pathology Committee aims to make
a regular contribution to the JASLC
Lung Cancer News, highlighting inter-
esting vignettes from the world of lung
cancer pathology that we hope read-
ers will find useful in daily practice.
The care of patients with lung cancer
truly is a multidisciplinary effort, and
we all practice lung cancer medicine
in different ways. Dr. Wendy Cooper,
a pathologist from the Royal Prince
Alfred Hospital, in Sydney, Australia,
came up with a title for the article

The care of patients with
lung cancer truly is a

multidisciplinary effort, and
we all practice lung cancer
medicine in different ways.

series that we all liked, as it reflects
the close collaboration between
pathology and oncology, delivering
personalized medicine for patients
lung cancer: Diagnostic Oncology:
Reports from the TASLC Pathology
Committee. Each issue will feature an
article for this new column, authored
by a committee member. If you have
questions for the committee or a topic
suggestion, email JASLC Lung Cancer
News Managing Editor Joy Curzio at
curziocommunications@gmail.com. +

About the Author: Dr. Kerr is honorary chair
in Pulmonary Pathology at the University of
Aberdeen, Aberdeen, Scotland. Dr. Kerr is chair
elect of the IASLC Pathology Committee.
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EDITORS’ NOTE

Thoughts on IMpower 150: Latest FDA Approval for Atezolizumab Misses the Mark

On December 6, 2018, the U.S. Food and
Drug Administration (FDA) approved
atezolizumab in combination with beva-
cizumab and chemotherapy, specifically
paclitaxel and carboplatin, in advanced
nonsquamous NSCLC. As part of a larger
phase Il trial, this combination (PCBA)
proved superior to the “standard” com-
bination of bevacizumab/paclitaxel/
carboplatin (PCB). In the wild-type popu-
lation, the median PFS was 8.3 months
compared with 6.8 months for the con-
trol arm, with a hazard ratio (HR) of 0.59
and further separation of the PFS curves
beyond the median, presumably when
patients had completed systemic che-
motherapy and were on maintenance
bevacizumab. This PFS benefit trans-
lated into an OS benefit in the intent-
to-treat population: median OS of 19.8
months for PCBA vs 14.9 months for PCB
with an HR of 0.76. Results were even
more impressive in a subpopulation of
TKl-exhausted patients with onco-
genic drivers, either EGFR mutation or
ALK translocation, where the HR for OS
dropped to 0.54 (median OS not reached
vs 17.5 months).

Although these results on their
own are astounding, it remains to be
seen if this regimen offers any thera-
peutic advantage over combination
pemetrexed/carboplatin and pembroli-
zumab (PCP), which, in a similar popula-

tion, resulted in an even more impressive
PFS and OS benefit. The PCBA regimen
is restricted to patients who are beva-
cizumab eligible, which would exclude
many individuals with recent throm-
boembolic disease or recent history of
hemoptysis. In addition, paclitaxel, in
lieu of pemetrexed, is potentially more
toxic with heightened risk of peripheral
sensory neuropathy and alopecia. The
addition of a fourth agent to a standard
three-drug regimen can further exacer-
bate toxicity. Finally, the FDA approval
explicitly omits the TKl-refractory popu-
lation, which seemed to enjoy the great-
est relative benefit in IMpower 150. Of
note, this population was excluded from

Total RR (%) | MedianPFS | MedianOS | 1-year

Patients (mos) (mos) 0S (%)
KN189: Pem/Carbo/Pembro 410 47.6 8.8 NR 69.2
KN189: Pem/Carbo 206 18.9; 49;HR0.52; 11.3;HR0.49; 494

p<0001  p<0.001 p <0.001

IMpower 150: 356 63.5 8.3 19.2 67.3
ITT Atezo/Bev/Pac/Carbo
IMpower 150: 336 48.0 6.8;HR: 0.62; 14.7;HR:0.76;  60.6
ITT Bev/Pac/Carbo p <0.001 p=0.0164
IMPower 150; EGFR and 48 NA 9.7 NR NA
ALK (+): Atezo/Bev/Pac/Carbo
IMPower 150; EGFR and 66 NA 6.1;HR:0.59  17.8; HR 0.54 NA

ALK (+): Bev/Pac/Carbo

N, number; Pem, pemextrexed; Pembro, pembroizumalb; Carbo, carboplatin; Bev, bevacizumab;
Atezo, atezilizumab; ITT, Intent to treat; RR, response rate; PFS, progression-free survival; OS, overall survival;

HR, hazard ratio;

enrollment on the KEYNOTE-189 study,
which led to pembrolizumab’s approval
in combination with pemetrexed and
carboplatin in advanced, nonsqua-
mous NSCLC. In the absence of such an
approval, the standard regimen in TKI-
refractory patients remains elusive and
controversial.

In this regard, we believe the FDA has
missed the mark by failing to include the
TKl-refractory population with oncogenic
drivers in this important approval. +

Corey Langer, MD, ILCN Editor
Fabrice Barlesi, MD, PhD, ILCN Associate Editor
Caicun Zhou, MD, PhD, ILCN Associate Editor

Edgardo S. Santos Castillero, MD, FACP,
IASLC Publications Committee Chair

Spotlight on Screening from page 7

global populations can support meaning-
tul quantitative research. All image acqui-
sition will be accomplished with new
quality-conformance process developed
by the Quantitative Imaging Biomarker
Alliance.

A fundamental goal of ELIC is to
support the development of deep learn-
ing methods or artificial intelligence
approaches to detect early lung cancer and
other diseases using thoracic CT images,
as well as to measure responsiveness of
those conditions to therapeutic interven-
tions. Implementing low-dose CT screen-
ing could be greatly facilitated by the use
of validated deep learning algorithms and
the development of other types of reliable
software tools for early detection of lung
cancer and other thoracic diseases.

Staying Current

The TASLC has focused on recent progress
in lung cancer screening outside of ELIC.
In addition to bringing the NELSON
trial results to the podium at the World
Conference on Lung Cancer, the IASLC
hosted the Sixth Strategic Screening
Advisory Committee Workshop, which

was jointly chaired by the authors of
this article. The full-day forum brought
together many of the pioneers and lead-
ers in the field of lung cancer screening
for a deeper dive into topical screening
initiatives around the world. Updates
from lung cancer screening trials in nine
countries and discussion of the cost-
effectiveness of screening for lung cancer
were major topics of interest. In addition,
efforts to pair screening with smoking
cessation were highlighted.
Information was also presented
at WCLC regarding practical issues
including implementation of screen-

ing programs, as well as the next steps
for screening, such as how to combine
it with early-stage treatments including
surgical management. These efforts are of
great importance as the global focus on
screening-related topics advances. Visit
library.iaslc.org to review pivotal screen-
ing sessions, such as Forefront Advances
in Lung Cancer Screening. +

About the Authors: Prof. Mulshine is a profes-
sorat at Rush University and chair of the IASLC
Early Detection and Screening Committee. Prof.
Field has a personal clinical chair in Molecular
Oncology at the University of Liverpool, UK.

INDUSTRY AND REGULATORY NEWS

New Approval for Atezolizumab

December 6, 2018 — The U.S. Food and Drug Administration (FDA) approved
atezolizumab in combination with bevacizumab, paclitaxel, and carboplatin for
management of metastatic nonsquamous NSCLC with no EGFR or ALK mutations
in the first-line setting. Atezolizumab is also approved by the FDA for treatment
of patients with metastatic NSCLC who experience disease progression during
or following treatment with platinum-based chemotherapy, as well as for those
patients who have EGFR or ALK mutations and have experienced disease progres-
sion during or after targeted therapy. (For more about the basis of this approval, see

the Editors’ Note above.) +
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NURSES & ALLIED HEALTH PROFESSIONALS

Nursing Care’s Technological Patient-Care Transformation

By John McPhelim, RN, BSc (Hons)

Nursing—particularly communication—
in lung cancer care is transforming as a
result of the innovative use of supportive
health technolo-
gies. Cell phones,
tablets, laptops,
and desktop com-
puters are growing
increasingly pop-
ular in the use of
safety monitoring
and communica-
tion with patients
across a variety
of healthcare settings. Technology-based
communication offers a wide range of ben-
efits such as remote face-to-face interviews
and interpretation of digital data, which
facilitates convenient care, hastens medi-
cal interactions, and negates the require-
ment for patients to travel long distances.
Robust and protocol-driven electronic
health strategies are flourishing.

The International Thoracic Oncology
Nurses Forum Workshop at the IASLC
World Conference on Lung Cancer, in
Toronto, Canada, in September 2018,
provided excellent examples of how
technology can support the delivery of

Mr. John McPhelim

healthcare and how social media can be
used, in the right circumstances, to share
real-time data and information among
health professionals while complement-
ing patient communication.

Pamela Rose, a lung cancer specialist

nurse at NHS Lanarkshire, in Scotland,
United Kingdom, presented the find-
ings of a project funded by the Scottish
Government and Macmillan Cancer
Support. Ms. Rose described the devel-
opment of an electronic patient-reported
outcomes measure that is intended to
support patients’ use of an electric patient
management system that facilitates com-
munication between professionals and
patients using a web-based platform.
This service has been evaluated positively
by users and has identified significant
unmet needs in the participant group.
Using this platform, patients complete
an online assessment in advance of a
consultation with their nurse specialist.
This allows the nurse to prepare and focus
on patient-identified needs. Furthermore,
this electronic patient-reported outcomes
measure has been very successful in iden-
tifying non-medical needs of patients,
thereby delivering a rounded, holistic
assessment that improves patient care
and experience of care outcomes.

Liz Darlison, director of Mesothelioma
UK, presented “Tag, Tweet, or Follow:
Top tips for using social media in your
clinical practice” Platforms such as
Twitter, Facebook, and similar electronic
tools were demonstrated to be useful in a
world where electronic interactions and
communication are commonplace among
patients. Using these tools can be of great
value; however, their use must be care-
fully managed. Ms. Darlison highlighted
the potential negative aspects to engag-

ing in social media, so guarded caution
is advised. (For more on this topic, see the
article about social media and clinical
trials below.)

Sarah Cubbin, a lung cancer nurse spe-
cialist at the Clatterbridge Cancer Centre,
Liverpool, United Kingdom, shared her
working practice in the use of an elec-
tronic platform to assess and monitor
patients remotely using an agreed pro-
tocol with her oncology colleagues. This
initiative demonstrated feasibility, effec-
tiveness in assessing patient symptoms,
and patient acceptance.

There are numerous ongoing inves-
tigations regarding the use of technol-
ogy in the delivery of cancer care. Roma
Maguire, PhD, MSc, BN, of University of
Strathclyde, Glasgow, United Kingdom,
has conducted a study in remote monitor-
ing of symptoms in patients with meso-
thelioma in which outcome measures
such as symptoms and quality of life were
evaluated. She is currently conducting a

ADVOCACY & SURVIVORSHIP

Improving Clinical Trials Through Clinician, Patient Use of Social Media

The National Cancer Institute featured
a workshop in June 2018 titled ‘At the
Crossroads of Social Media and Clinical
Trials: A Workshop on the Future of
Clinician, Patient, and Community
Engagement.” The two-day conference
brought together key stakeholders in this
area including clinical trialists, internet
researchers, patient navigators, advocates,
and communication experts.

By DR Camidge

The viral spread of videos related to the
“ALS Ice-Bucket Challenge,” in which
individuals dumped a bucket of ice water
over their heads and then tagged friends
on social media as a way to fundraise for
research, represents a prominent exam-
ple of how a social media campaign can
work to raise awareness of medical issues.

However, creating a social media pres-
ence to generate free marketing for an
idea, a person, institution, or project—
such as an actively recruiting clinical
trial—is frequently referred to as being
“like given a free puppy.” Just as the puppy
needs constant attention, so does a social
media presence. To effectively create a
go-to spot for information, optimal use

of social media requires more effort than
maintaining a website or engaging in
email. Instead, it’s more akin to engag-
ing in a constant conversation with a
community consisting of multiple par-
ticipants and observers.

“In the end, it's about meeting people
where they are,” said Yasmin Kloth, man-
ager of the National Institute of Health’s
All of Us Research Program’s social media
program.

Clinical Trials: Social Media’s

Potential for Value and Harm

In addition to being a means for health-
care professional outreach to patients,
the conference discussed how patients
themselves are also using social media
to educate one another about new devel-
opments, including the pros and cons

continued on page 12

remote electronic symptom-monitoring
study in Europe in patients receiving
systemic treatments; recruitment to date
includes more than 2,000 participants.

Electronic technology is now habit-
ual in a large percentage of the public’s
everyday life, and communication via
various modes of technology is now the
norm for patients. Without question, now
is the time for the nursing community
to embrace such technologies to foster
secure, pragmatic systems to support and
enhance delivery of care. +

About the Author: Mr. McPhelim is a lead lung
cancer nurse specialist at NHS Lanarkshire,
Scotland, UK, as well as treasurer of the

International Thoracic Oncology Nursing Forum.

BREAKING NEWS

E-cigs Help
Smokers Quit, Health
Risks Unknown

British researchers found that e-cig-
arettes were more effective for smok-
ing cessation than nicotine-replace-
ment therapy when combined with
behavioral therapy. The randomized
trial, the results of which were pub-
lished in The New England Journal
of Medicine on January 30, found an
almost double sustained abstinence
rate after 1 year among the smokers
randomly assigned to the e-cigarette
group: 18.0% vs. 9.9% for nicotine-
replacement products (relative risk
1.83; 95% CI: 130-2.58, p < 0.001).
The study had several limitations,
however, and the rate of contin-
ued e-cigarette use was fairly high.
E-cigarettes may pose health risks,
the severity of which are unknown, so
long-term use could be problematic. +

Read the IASLC Lung Cancer News
April issue for more details about this
study.
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IMMUNOTHERAPY

Dr. Jamie E. Chaft Discusses Emerging Data on Induction Immunotherapy for NSCLC

In the following inter-

view, Jamie E. Chaft,

MD, a medical oncol-

ogist at the Memorial
Sloan Kettering Cancer Center, discusses
new data on induction immunotherapy
for patients with resectable NSCLC as
well as the recently published summary
paper on the IASLC-U.S. Food and Drug
Administration (FDA) summit on neoad-
juvant therapies.'

Q: What are the implications of induc-
tion or neoadjuvant immunotherapy in
patients with resectable NSCLC?

A: We now have data from multiple early-
phase studies of neoadjuvant immuno-
therapy that preoperative immunother-
apy is both safe and feasible. These studies
have helped alleviate the fears of high
rates of pneumonitis from thoracic sur-
gery shortly after a dose of anti-PD-1/-
PD-L1 therapy. Although these results are

useful, the practi-
cal implication
of these studies
comes from the
unanticipated
efficacy seen after
just two doses of
single-agent anti-
PD-1/-PD-L1
therapy. This py jaimeE. Chaft
observation has

spurred tremendous commitment from
industry to move drugs and drug combi-
nations into the neoadjuvant space.

Q: What advantages, if any, does induc-
tion therapy offer over “conventional”
adjuvant treatment?

A: Induction therapy offers practical
advantages of improved tolerability/drug
delivery, time for preoperative smoking
cessation, and the ability to monitor the
efficacy of the drug in vivo, both radio-

graphically during treatment and patho-
logically after treatment. The resection
specimen provides a unique opportu-
nity for systemic evaluation of treatment
response and the potential for identifica-
tion of surrogate markers of much later
clinical endpoints.

Q: Is major pathologic response (MPR;
< 10% residual viable tumor in the sur-
gical specimen) a reasonable surrogate
for long-term benefit? Do you think the
FDA will allow this endpoint as a con-
duit to accelerated approval?

A: The FDA’s previously published
position, outlined in the joint IASLC-
FDA paper in the Journal of Thoracic
Oncology," considers accelerated
approval based on surrogacy in a case-
by-case basis. A provisional surrogate
must measure response to the interven-
tion and be reasonably likely to predict
clinical benefit. MPR was developed to

fill a void in NSCLC, as pathologic com-
plete response (pCR) to chemotherapy is
too infrequent. MPR measures the effect
of neoadjuvant chemotherapy at a more
clinically relevant frequency and has
been associated with clinical outcomes.
Perhaps as our therapies improve, we
will have the opportunity to use pCR.
Until then, the systematic study of MPR
with collection of later clinical outcomes
should be a priority of the lung cancer
community with the goal of working
with regulatory authorities to bring
effective drugs to patients sooner.

Q: What are your thoughts on com-
bining platinum-based chemotherapy
with immunotherapy in this setting? Do
you think this approach might pose an
advantage over neoadjuvant immuno-
therapy alone?

A: The presented data on the combina-

continued on page 12

Rising Cost of Lung Cancer
Therapies from page 6

compared to a treatment that only mini-
mally affects survival or quality of life and
yet is expensive, leading to a high ICER.
However, there is no consensus on what
constitutes an acceptable ICER thresh-
old for funding a novel therapy, with sig-
nificant variation across countries and
disease types. The National Institute for
Health and Care Excellence in the United
Kingdom has a threshold of up to £30,000
per quality-adjusted life year (QALY) to
be considered cost effective for National
Health Service funding,’ although drugs
with higher ICERs have been recom-
mended for access through their Cancer
Drugs Fund. In North America, the
$100,000 per QALY threshold has been
cited for oncology,' although many drugs
exceed these thresholds, often running
over $220,000/QALY.""

Moving Forward

Many countries are increasingly using
managed-entry agreements, which allow
cost sharing between the payer (or gov-
ernment) and drug manufacturer when
there is uncertainty regarding benefit and
cost effectiveness. These programs strive
to ensure patient access to new drugs;
however, pricing in managed-entry agree-
ments is often confidential, resulting in
limited transparency. Temporary access
measures to bridge delays in funding
treatment include clinical trials and com-
passionate access programs. However, the
conduct of trials of next-in-class agents

Dr. Doreen A. Ezeife

using outdated comparators raises ethical
issues, as these are conducted in countries
that cannot afford the current standard.
Furthermore, access to compassionate
programs is not always equal, with vari-
able access between academic versus
community centers and outlying versus
urban areas.”

As we negotiate accessible drug prices,
we must bring drug manufacturers,
payers, clinicians, and patients into the
discussion, across geographic areas, so
as to ensure access and still encourage
research. We must also investigate other
avenues for promoting sustainability,
both by containing costs and prioritizing
value. Following evidence-based practice,
choosing investigations and therapies
wisely, and reducing the costs of drug
development may all be opportunities
to contain current costs. Maintaining a
higher bar to adopt a new standard ther-
apy—such as targeting a survival hazard
ratio of less than 0.8 in advanced lung
cancer trials—is also important. Selecting
those patients most likely to benefit
through biomarker development is also

Mr. Malcolm Ryan

Dr. Natasha B. Leighl

key; this requires ongoing research and
translation to practice. Inflation of costs
through institutional, clinical, and phar-
macy markups must also be addressed,
as well as the development of biosimi-
lars, leveraging patent laws to encourage
more favorable pricing, and re-evaluating
whether competitive development of
“me-too” agents by multiple companies
is a wise investment of resources. From a
societal perspective, our focus must also
be on the prevention and cure of this dis-
ease, which will alleviate the burden of
suffering and cost to future generations
of patients. +

About the Authors: Dr. Ezeife is with the Tom
Baker Cancer Centre, Calgary, Alberta, Canada,
and is assistant professor at the Department
of Medicine, University of Calgary, Canada.
Malcolm Ryan is a student at McGill University.
Dr. Leighl is with the Cancer Clinical Research
Unit, Princess Margaret Cancer Centre, Toronto,
Canada, and is associate professor, Department
of Medicine, University of Toronto, Canada.
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Clinical Trials and Social Media
from page 10

of ongoing trials. Without social media,
some patients on clinical trials do not
know what questions to ask their doc-
tors or what the most useful resources
are for caregiver information. At the
very least, they might struggle to find a
hotel or the best place to eat in a new city.
More importantly, it is unknown whether
a patient’s personal experiences in a trial,
as discussed on social media, might mis-
lead other potential participants or data
might be prematurely revealed through
discussion of these experiences. The
patient-consenting process for trials was
proposed as an ideal setting in which to
ask trial participants to refrain from dis-
cussion on social media. However, several
patients at the conference emphasized
their right to freedom of expression.
“Social media isn’'t going away. It’s the
trials’ process, not the patients who should
adapt,” said Gilles Frydman, founder of the
Association of Cancer Online Resources
and co-founder of Smart Patients, Inc.
Certainly, trial patients can be
requested to limit their public posts at

Names and
News

Valerie W. Rusch, MD, FACS, was
elected to serve as the 2018-2019
president-elect of the American
College of Surgeons. Dr. Rusch is the
vice chair for Clinical Research in the
Department of Surgery and the Miner
Family Chair in Intrathoracic Cancers
at Memorial Sloan Kettering Cancer
Center and professor of surgery at
Weill Cornell Medical College. She
is also the chair of the Mesothelioma
Subcommittee of the IASLC Lung
Cancer Staging Committee. Dr.
Rusch was
among the first
women in the
United States
to be board
certified as a
thoracic oncol-
ogy surgeon
and, in 2012,
she received
The Nina Starr
Braunwald
Award from the Association of
Women Surgeons for lifetime contri-
butions to the advancement of women
in surgery. She is closely involved with
the American Joint Committee on
Cancer (AJCC), having served most
recently as chair of the Thoracic
Expert Panel for the AJCC Cancer
Staging Manual, Eighth Edition. +

Dr. Valerie W. Rusch

the time of informed consent. Increasing
community awareness that any individual
source may be subject to implicit bias
may be the better way to address this
issue over time.

Plain and Simple Talk
The lack of user friendliness of some inter-
net sites (notably clincialtrials.gov) and
the lack of plain language that is easily
comprehended by a non-specialist audi-
ence was repeatedly mentioned during
the conference. Although social media
could facilitate accrual, retention, and
better adherence to follow-up schedules
for a specific trial, there is a fine line in
this setting between increasing awareness
and coercion. In addition, it is unclear how
investigational review boards, which pre-
viously have had to approve language used
in patient-facing materials such as consent
forms, should address trial-specific social
media with every immediate interaction
visible, potentially forever, in the public
domain. One suggestion was to have broad
plain-language templates approved in
advance, with the specific words used on
any given day being less important.
“Social media is organic and respon-
sive—our old ideas of a fixed script or set
of words vetted to be presented to a patient
in a paper consent form do not fit well with
social media interaction. [Investigational
review boards] in general are still grap-
pling with best oversight practices for
recruitment or other research activities
conducted over social media,” said Luke
Gelinas, chair of the Advarra IRB, and one
of the speakers at the conference.
Opverall, the potential of social media to

change aspects of clinical trials dramati-
cally was clear in the conference. Equally
clear was that, as with anything new,
nothing is ever simple. A considerable
amount of work is ongoing to understand
the best way to marry the use of social
media and trial promotion going forward.

Conducting Trials

Through Social Media

Conduct of meaningful research directly
though social media appears very attrac-
tive given the potential for industrial-
strength data to be generated. However, a
Centers for Disease Control (CDC) study
relating to the lifestyle habits of young
LGBTQ people revealed the underlying
complexities with this approach. In the
study, choice of the right social media
platform was vital, with participants’
favorite platforms varying by study pop-
ulation. Facebook and Twitter might be
the most well-known platforms, but they
are by no means the only forms of social
media being used.

“If social media is used appropriately,
it can be a cost-effective way to connect
with otherwise hard-to-reach groups,”
said Erin Fordyce, research method-
ologist at NORC at the University of
Chicago, which helped coordinate the
LGBTQ study with the Centers for
Disease Control’s Division of Adolescent
and School Health.

The study also highlighted the impor-
tance of recognizing the inherent bias
present in any responders. Only a propor-
tion of potential trial participants will be
on social media, only a proportion will be
using the specific platform involved in the

trial, and only a proportion of those will
choose to respond. Multiple tricks exist to
ensure respondents are genuine and that
multiple responders are in fact different
people. In the former situation, responses
that are uniform in their approach, such
as all the first response or all responses
as “don’t know” should be discounted.
Device identification methodologies also
can be used to prove uniqueness or indi-
vidual existence of respondents.

Crowd-Sourcing a Clinical Trial
For rare diseases, where a single center
could never encounter enough examples
of cases, social media offers the potential
to reach out in a manner unrestricted
by geography. A study conducted by
PatientsLikeMe and Duke University
for ALS revealed the huge potential for
social media in this regard. Following
a small published case report that had
suggested benefit from a dietary supple-
ment, PatientsLikeMe facilitated a virtual
trial where patients gained access to the
supplement themselves and then cen-
trally cataloged their own experiences
through Duke. This study showed no
evidence of benefit from the supplement
and reported results earlier and more cost
effectively than an NIH-sponsored study,
which showed the same result.

“Our ALS trial shows what the cre-
ative use of social media can achieve in
terms of bringing the clinical trial para-
digm into the 21st century;” said Paul
Wicks, vice president of Innovation at
PatientsLikeMe. “It’s easy to imagine
that in the future, these approaches will
be used more and more” +

Induction Immunotherapy
from page 11

tion of neoadjuvant chemotherapy plus
immunotherapy have shown unprec-
edented pCR and MPR rates, without
safety concerns.? These small studies
have garnered great enthusiasm for the
study of neoadjuvant immunotherapy
and the potential to increase cure rates.

Q: What are your thoughts on the
NADIM trial in stage IIIA NSCLC,?
where the MPR rate exceeded 70% and
the pCR rate exceeded 50% in patients
receiving induction nivolumab, pacli-
taxel, and carboplatin?

A: The NADIM study showed remark-
able rates of pathologic regression in
high-risk resectable NSCLC with what
was a very tolerable regimen. The patho-
logic response methodology was not
presented with the data; therefore, it is
unclear how these numbers would shift
with external review. Regardless, the
regimen was exceptionally effective. I

hope these data will fuel enrollment of
the ongoing phase III induction trials.

Q: Which biomarkers are most useful
in this setting?

A: We are still learning about predictive
biomarkers in this setting. The dataset in
the neoadjuvant nivolumab study was
incomplete, but tumor mutation burden
associated well with pathologic regres-
sion. The LCMC3 effort* with neoadju-
vant atezolizumab will provide a very
large dataset to evaluate the question of
predictive biomarkers for single-agent
immunotherapy. We will have to wait and
see if any of these hold up when chemo-
therapy is added to immunotherapy.

Q: The IASLC just released a paper on
this subject. What are the two most
salient points for daily practice in the
paper?

A: The TASLC-FDA summit on neoad-
juvant therapies produced a summary
paper outlining the discussion of many
experts in the field.! To me, the take-

home messages are that neoadjuvant
therapy should be a consideration for
all patients for whom adjuvant therapy
would be appropriate. The ability to
monitor the effect of the treatment given
against the patient’s tumor aides clinical
decision making. Research opportunities
and the collaborative potential to define
a surrogate in this disease further these
considerations. +
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EVOLVING STANDARDS OF CARE

Nuances of PET Interpretation in Thoracic Oncology: More Than Just Lung Cancer

By Michael MacManus, MD, FRANZCR, and
Tim Akhurst, MD, FRACP

F-FDG PET/CT scans portray living
biology and are indispensable in thoracic
oncologic evaluations, including presur-
gical staging of NSCLC, patient selection
and target-volume definition in curative-
intent radiation therapy (RT), and the
evaluation of patients with suspected
recurrence after
definitive ther-
apy. FDG-PET is
also superior to
CT for response
assessment after
definitive chemo-
radiation.! The
indications for
PET/CT will con-
tinually expand as
thoracic oncology
becomes more
complex with new
immunothera-
pies and tyrosine
kinase inhibitors
(TKIs) and with
the increasing
use of stereotac- D1 Tim Akhurst

tic ablative body

radiotherapy (SABR).? Physicians inter-
preting PET must be aware of the clini-
cal state of the patient beyond a simple
request for “lung cancer imaging,” and
they must fully understand the nuances
regarding acquisition and interpretation
of PET/CT scans.

THOUGHT LEADER PERSPECTIVE

Fig. 1. Diagnostic Clues from Differential Response to Therapy
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A breathless 59-year-old male cannabis smoker was found to have multiple FDG-avid pulmonary nodules
(Left Panel). Biopsy of the left upper lobe nodule showed changes consistent with aspergillus infection. After
antifungal therapy, repeat PET/CT imaging showed reduction in size and FDG avidity in all nodules except the
right lower lobe nodule, which enlarged (Right Panel). Biopsy of this lesion showed squamous carcinoma. This

T2NOMO tumor subsequently responded to SABR.

The Importance of
Standardization, Timing

PET data, including semi-quantitative
variables such as tumor standardized
uptake value, are profoundly influenced
by technical factors, including patient
preparation (e.g., avoidance of strenuous
exercise, adequate fasting, hydration, and
hyperglycemia) and appropriate FDG
dosing. Standardization of image-acqui-
sition timing after FDG injection and use

of the same scanner and reconstruction
protocols for all patient examinations
contribute to accurate reading of serial
scans.

Lung cancer can progress rapidly,
especially in locoregionally advanced
cases. PET/CT scans must be current at
the time of commencement of curative-
intent treatment; outdated or incorrectly
acquired scans should be repeated. One
study showed that more than 30% of

patients with NSCLC eligible for chemo-
radiation had disease that progressed
significantly within a median of 3 weeks
between PET/CT scans, mandating
changes to therapy.® Baseline PET scans
may provide additional clinical informa-
tion, including identification of recurrent
laryngeal nerve palsies, cardiac disease,
unsuspected second malignancies, as well
as otherwise “occult” CT-undetectable
metastases. Differential FDG-PET
response of apparently infective lesions
to antimicrobial therapy might unmask
unsuspected cancer (Fig. 1).

RT Planning, Assessing
Therapeutic Response
Incorporation of FDG-PET data into RT
planning frequently changes RT target
volumes, often allowing better manage-
ment of small FDG-avid nodes or pre-
venting unnecessary irradiation of atel-
ectatic lung. PET/CT scans acquired in
the raised-arm RT position can be used
directly for tumor-volume contouring
and definition of planning target vol-
umes.* If a staging PET/CT scan can also
be used for RT target definition, the PET
request should make this clear, enabling
proper patient positioning and facilitat-
ing cost savings and patient convenience.
After curative-intent chemoradiation,
the qualitative distinction between com-
plete metabolic response (CMR; which
is associated with a 5-year survival of
approximately 50% of patients) and
non-CMR (wherein prognosis is dramati-

continued on page 14

An Interview with Dr. Federico Cappuzzo:
Checkpoint Inhibitors Have Replaced Old Strategies

Federico Cappuzzo, MD, PhD, has been
the director of Medical Oncology at
AUSL della Romagna, Ravenna, Italy,
since April 2016; in January 2017 he
became the director of the Hematology
and Oncology Department. The author
of more than 200 papers, Dr. Cappuzzo
is an extremely active member of the
IASLC, having served in various lead-
ership and faculty roles for numerous
planning committees and meetings. The
IASLC Lung Cancer News spoke with Dr.
Cappuzzo about checkpoint inhibitors
(CPI) in the first- and second-line set-
tings, as well as about the future thera-
peutic horizon.

Q: As CPIs move to front line, which
regimen or regimens are now “stan-

dard” in the second-line setting in
advanced NSCLC?

A: Of course this is an important ques-
tion for clinical practice because CPIs
are now mainly used in front-line set-
tings in combination with chemother-
apy, particularly with platinum-based
chemotherapy. When this is ineffective,
the standard second-line option is, unfor-
tunately, docetaxel unless a CPI is used as
a single agent in the front line, in which
case the standard second-line regimen is
platinum-based chemotherapy.

Q: Does this reinvigorate the role of
combination docetaxel and ramuci-
rumab in this setting?

A: Yes, we know that docetaxel alone is
not an optimal treatment in the second-

line setting for patients who have already
received platinum-based chemotherapy.
We also know that the combination of
docetaxel with an antiangiogenic agent,
such as ramucirumab or even nintedanib,
could be a reasonable option that we can
offer patients to ensure a more effective
regimen.

Q: With respect to patients who have
been on chemotherapy/CPI combina-
tions front line, do you think there is a
role for platinum re-challenge in patients
whose disease has stabilized or responded
to prior platinum regimen(s) and who
experience disease progression on CPI
alone or on pembrolizumab/pemetrexed?
A: Re-challenge of platinum-based
chemotherapy is generally considered

an option when
we have a patient
whose disease
responds to the
therapy and the
duration of response is relevant—for
example, lasting at least 1 year. I think
that this concept remains applicable
even in the era of immunotherapy,
meaning that if we have a patient treated
with a platinum-based chemotherapy
and CPI combination whose disease
responds to the therapy and maintains
the response for a long time after che-
motherapy is stopped, re-challenge with
the platinum-based agent at the time of
disease progression could be preferable
to docetaxel. Of course, it’s only reason-

Dr. Federico Cappuzzo

continued on page 15
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PREVENTION & TOBACCO CONTROL

The Changing the Landscape of Tobacco Products: Potential Effects of ENDS and HTPs

By Carolyn M. Dresler, MD, MPA

It is common knowledge that the number
one cause of preventable deaths in the
world is from tobacco use—overwhelm-
ingly from cigarettes.! Most of the deaths
from tobacco use, particularly from
smoking, are from cardiovascular disease,
followed by cancer, and then chronic
obstructive pulmonary disease (COPD).?
The most common cause of cancer deaths
in advanced economies is smoking-
related lung cancer. Approximately 25%
of deaths from cardiovascular disease are

from smoking, and approximately 80%
of COPD deaths are from smoking.’
Therefore, if we are looking at general
public health, we must turn our attention
to the vector that is causing most of the
top three causes of death.

The Current ENDs Market

Since the turn of the 1900s, this vector has
been the cigarette. However, the cigarette
industry is under significant challenge
from other nicotine-delivery products.
Most notably, the electronic cigarette,
or electronic nicotine delivery systems

(ENDS), has been a market disrupter for
the past decade. ENDS come in a variety
of forms such as e-hookahs, vaporizer
pens, and tank systems. ENDS are dif-
ferent from cigarettes in that they use a
battery to create an aerosol that contains
nicotine, which is then inhaled. This
aerosol is a liquid mixture of a variety of
chemicals created from propylene glycol
(PG), vegetable glycerin (VG), flavors, and
nicotine. The ratio of the PG to the VG is
important to the user, particularly if they
want the big “vape cloud,” in which case
they would use a higher proportion of VG.

Initially, ENDS
were created by
innumerable
small manufactur-
ers, which proved
quite variable
with respect to
quality control and equally variable with
respect to their capacity to deliver nico-
tine to the lungs. Over time, a few market
leaders have grown more prominent. An
initial market leader in the United States
was NJOY, which was not affiliated with

continued on page 15
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Nuances of PET Interpretation
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cally worse), can help determine further
disease management, including salvage
surgery or immunotherapy. Knowledge
of typical uptake patterns in lung and
pleura after RT is essential to avoid mis-
interpreting radiation-induced changes
as persistent or progressive disease. After
SABR for lung cancer, a nonmalignant
pseudotumor may develop at the irradi-
ated site; FDG-PET negativity can distin-
guish between a pseudotumor and local
progression (Fig. 2). In the assessment of

Fig. 2. Pseudotumor After SABR for NSCLC

A patient underwent SABR to 54 Gy in three frac-
tions for a right-sided TTNOMO NSCLC. Fig 2a shows a
baseline PET/CT MIP image. Approximately 8 months
after treatment, a mass lesion was detected at the
irradiated site on CT (Fig 2b). A subsequent FDG-PET
scan showed that the mass had low FDG uptake
consistent with a pseudotumor (Figure 2c).

response to systemic therapy, the degree
of partial metabolic response as assessed
by semiquantitative analysis, such as
PERCIST,” which includes PET param-
eters unlike RECIST, can help determine
whether to continue treatment.

Patterns of failure vary from progres-
sion at multiple sites to oligoprogression
at a single or a limited number of sites.
Delivery of locally ablative therapy to
sites of oligoprogression identified by
PET can allow continuation of other-
wise efficacious therapy. FDG-PET has
an important role in selection of patients
suitable for metastasectomy or ablative
techniques including SABR and radiofre-
quency ablation.

Newer Systemic Therapies
Therapy for lung cancer is evolving rap-
idly, with the advent of multiple novel
systemically administered agents, each
characterized by specific therapeutic and
toxic effects that may influence PET/
CT evaluation. Molecularly targeted
therapies, especially TKIs targeted to
activating mutations involving EGFR,
EML4-ALK, BRAF, and ROSI, have
revolutionized the care of many patients
with lung cancer who harbor the specific
targets for these agents. Immunotherapy,
particularly the immune checkpoint
inhibitors, have generated well-founded
excitement due to improvements in sur-
vival and the potential for prolonged
disease-free survival in some patients
with metastatic disease.

Both TKIs and immune checkpoint
inhibitors have associated toxicities that
influence PET -interpretation, including
severe pneumonitis, which can be well
visualized on FDG-PET. Changes in
FDG uptake with the treatment of pneu-
monitis can provide objective evidence
of therapeutic response (e.g., to steroids,
Fig. 3) and contribute to clinical deci-
sion making for both the cancer and for

Fig. 3. Pulmonary Toxicity of Inmunotherapy

A male patient commenced immunotherapy with nivolumab and ipilimumab for lung metastasis from mela-
noma. In the left column, baseline CT, PET/CT, and PET maximum intensity projection images are shown,
respectively. The patient developed increasing breathlessness, and PET/CT showed airspace consolidation that
was FDG avid, consistent with pneumonitis (middle column). Immunotherapy was suspended, and the patient
commenced high-dose steroids with rapid clinical improvement. Repeat PET/CT imaging showed resolution of
inflammatory FDG uptake in pulmonary parenchyma, a therapeutic response in the lung metastases, and new
bilateral pleural effusions (right column).

treatment related toxicity. PET clinicians
interpreting scans should be fully aware
of the initiation of relevant systemic
therapies and consider their effects on
differential diagnosis. +
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ENDS and HTPs
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a tobacco industry. Then, Vuse became
a market leader; this was initially an R.].
Reynolds Tobacco Company product that
was subsequently purchased in the United
States by British American Tobacco, which
already had the ENDS product Vype.
Altria (a U.S. company that had split oft
from Philip Morris but still sells Marlboro,
which is the global market leader of ciga-
rettes) sells MarkTen® as their ENDS
product. Lorillard Tobacco Company had
the ENDS product Blu, but it was sold to
Imperial Tobacco when R.J. Reynolds
Tobacco Company bought Lorillard
Tobacco Company. Therefore, multiple
companies, each with their roots in the
sales of traditional combustible tobacco,
are prominent in the marketing of ENDS.
Additionally, there is Juul—at approxi-
mately 70% market share in July 2018*and
growing, there will surely be more on this
product in a future article.

HTPs: An Answer for Higher-
Income Countries?

Heated tobacco products (HTPs) are
another cigarette alternative. Purportedly,
HTPs do not combust tobacco, but rather
they simply heat tobacco in order to
put nicotine into an aerosol. For users
of ENDS and HTPs, it is all about the
nicotine delivery and the resolution of
withdrawal or cravings for nicotine.
Unlike with ENDS manufacturers, the
largest marketers of HTPs are the usual
tobacco companies that have been

known for decades. iQOS (or “I quit
ordinary smoking”) by Philip Morris
International, Ploom TECH by Japan
Tobacco International, and glo™ by
British American Tobacco are the most
common now, but this market is growing.

Ostensibly, by heating the tobacco
rather than burning or combusting it,
there are fewer carcinogens and, hopefully,
fewer other harmful or potentially harmful
constituents. Right now, these large, multi-
national tobacco industries are trying to
position their HTPs to become market
leaders. The CEO of Philip Morris has
declared that his company wants to stop
selling cigarettes in the United Kingdom
and have them replaced by people smok-
ing iQOS. In the United Kingdom, the
United States, Canada, Australia, France,
Japan, and many other developed econo-
mies with effective tobacco control pro-
grams, smoking of cigarettes continues
to decrease. These multinational compa-
nies should stop selling their cigarettes in
lower-income countries where there are
still high rates of use and, thus, high rates
of related morbidity and mortality.

Will New Products Result in
Fewer Deaths?

It is true that both ENDS and HTPs seem
to have fewer carcinogens, so their use
should, theoretically, cause fewer cancers,
particularly lung cancers. However, there
is more controversy about other health
effects, and there is great variability among
various countries as to how they are per-
ceived. ENDS are forbidden in many coun-
tries, particularly if they deliver nicotine.

However, countries such as the United
Kingdom are strongly encouraging adults
to switch to ENDS as a cigarette smoking-
cessation tool because ENDS are believed
to be less hazardous than cigarettes. A
recent report from the United Kingdom
states that it is plausible that the nationwide
decrease in smoking prevalence is due to
the availability of ENDS as cigarette smok-
ing—cessation tools. Other countries fall
elsewhere on the continuum of perceived
risk/benefit, although a common shared
belief is that ENDS are less deadly than
cigarettes. The big question that is con-
founding many countries is the uptake of
ENDS by youth and the unknowns that
result from this uptake. For example, what
are we to think about JUUL, an innova-
tive ENDS in the United States that has
approximately 60% of the market share
and has created havoc in schools with its
increasing prevalence of use? Even less is
known about HTPs, particularly what they
will mean for the market, whether they will
be less harmful in long-term use than ciga-
rettes, and whether youth and young adults
will start using them.

The various regulatory options that
governments might implement are
another factor that must be considered.
For example, the U.S. Food and Drug
Administration is considering a rule that
would significantly decrease the amount
of nicotine that could be delivered by a
cigarette. It is unclear, however, whether
this would result in a decrease in the per-
centage of youth who start smoking or an
increase in the number of adults who quit
smoking. Equally unclear are the effects

on rates of users of ENDS or HTPs and
the ultimate public health outcome.

Additionally, there has been a world-
wide movement to restrict flavors in
tobacco products, particularly combusted
products, to help stop smoking initiation
by youth. However, this is tricky because
adults also prefer flavored tobacco prod-
ucts, and such flavorings may be the
attraction that aids adults in their tran-
sition from combusted products such as
cigarettes with low nicotine delivery, to
ENDS or HTPs.

We can only hope that these recent
changes will be effective in decreasing the
deaths from tobacco. +

About the Author: Dr. Dresler is in IASLC member
and an international tobacco control expert.
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able to consider a platinum-based che-
motherapy re-challenge as long as the
patient tolerated the therapy well in the
first-line setting and there is no residual
toxicity.

Q: In a patient with nonsquamous
NSCLC in such a scenario, would you
consider resuming carboplatin, sub-
stituting a taxane for pemetrexed, and
switching the CPI for an angiogenesis
inhibitor? Why or why not?

A: We can certainly change the drugs
that we're using from the front-line set-
ting, with the idea being that, regard-
less of what is used front-line, we will
re-challenge with chemotherapy. If we
have a patient who was already on an
immunotherapy in the front-line setting,
using a platinum-based chemotherapy
regimen, replacing one of the agents
and adding an antiangiogenic therapy
(for example, bevacizumab) could be
reasonable.

Q: What role is there for adding new
immunotherapeutic agents (e.g., vac-
cines and CTLA4 inhibitors) to front-
line CPIs in those with “smoldering
progression”?

A: Combinations of different immuno-
therapy agents in the first-line setting is
very attractive considering that generally
patients are reluctant to consider chemo-
therapy and frequently ask for a chemo-
free combination. Recent data show that
combination nivolumab and ipilimumab
could be more effective than chemother-
apy or chemotherapy/CPI combinations,
particularly for patients with high tumor
mutational burden (TMB). Additional
data are needed, but this approach allows
for avoidance of chemotherapy in the
first-line, whereas an effective therapy—
platinum-based chemotherapy—can be
reserved for those whose disease pro-
gresses on CPIs.

Q: How long are you treating patients
with CPI in the second line?

A: The duration of treatment in the
second line with CPIs generally contin-

ues up to disease progression, toxicity,
or patient refusal. Many studies have
continued treatment for up to 2 years.
Optimal duration is not defined, but
we know from clinical studies that, in
patients who benefit from the treatment,
stopping therapy at 1 year is not recom-
mended. So in my practice, we use CPIs
up until progression in both the first- and
second-line settings.

Q: Do some biomarkers (TMB, for
example) influence your choices to (re)
use CPIs in patients based on PD-L1
expression status?

A: In the future I think TMB will be
used in clinical practice, but at the pres-
ent time the only biomarker that we are
using is PD-L1. In the first-line setting
CPIs can be considered in combination
with chemotherapy irrespective of PD-L1
expression. In the second-line setting, the
efficacy of a CPI, even as a single agent,
has been demonstrated in clinical trials
irrespective of PD-1 expression. This is
not an optimal situation because we know
that PD-L1 is not the optimal biomarker:

a consistent proportion of patients with
high levels of PD-L1 expression do not
respond to immunotherapy, and some
patients with no or low PD-L1 expres-
sion have shown positive effects of CPIs.
We need additional biomarkers to refine
patient selection, not only to identify
those patients who will demonstrate
a strong response to therapy but also
to save patients who are not likely to
respond from unnecessary treatment.
However, at the present, based on the
current data for TMB, PD-L1 remains
the most standard biomarker.

Q: What do you see on the horizon in
the next few years for CPI?

A: I think we will have additional com-
binations of existing and new immuno-
therapeutic agents. Of course, what we
urgently need are agents for patients who
have disease progression on the cur-
rent CPIs because the fallback for these
patients remains chemotherapy. We need
new strategies and new drugs that we can
employ as second-generation immuno-
therapeutic agents. +
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