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Abstract

The landscape of care for early stage non-small cell lung cancer continues to evolve. While
some of the developments do not seem as dramatic as what has occurred in advanced disease
in recent years, there is a continuous improvement in our ability to diagnose disease earlier and
more accurately. We have an increased understanding of the diversity of early stage disease
and how to better tailor treatments to make them more tolerable without impacting efficacy. The
International Association for the Study of Lung Cancer and the Journal of Thoracic Oncology
publishes this annual update to help readers keep pace with these important developments.
Experts in the care of early stage lung cancer patients have provided focused updates across
multiple areas including screening, pathology, staging, surgical techniques and novel
technologies, adjuvant therapy, radiotherapy, surveillance, disparities, and quality of life. The
source for information includes large academic meetings, the published literature, or novel

unpublished data from other international oncology assembilies.



Introduction

This is an exciting time for those who treat thoracic malignancies, with tremendous advances in
lung cancer research and treatment over the past year. This annual report is in its third year,
and this edition is more focused on specific disease stages. We are pleased to bring together
leaders in early stage non-small cell lung cancer (NSCLC) to summarize recent major
breakthroughs and significant advances in early detection, molecular diagnostics, pathology,
minimally invasive techniques, sublobar resections, nodal evaluation, adjuvant therapy,

radiotherapy, disparities in care and post-resection surveillance.
Smoking and Lung Cancer in Asia

Recent cancer statistics note that rates of NSCLCs are declining in males and increasing in
females.[1-3] In Korea the male-to-female ratio of lung cancer surgery changed from 2.1:1 in
2010 to 1.6:1 in 2014.[3] Smoking is a major risk factor for lung cancer, but approximately 25%
of NSCLCs occur in never-smokers,[4] and the incidence among females in Eastern Asia is
increasing despite low smoking rates.[5-8] Air quality is an important issue in Asia with indoor
pollution from unventilated coal-fueled stoves, cooking fumes,[9] asbestos, arsenic, radon, and
polycyclic aromatic hydrocarbons all recognized carcinogens.[10] Similarly, outdoor air pollution
has also been associated with lung cancer development,[11] with > 50% of the lung cancer
deaths in China and East Asian countries attributable to ambient fine particles.[12] However,
evidence continues to suggest that non-smoking NSCLCs arise from a different carcinogenic
process, unrelated to passive exposure and have mutational profiles that differ from tumors
associated with tobacco exposure. Lung cancer susceptibility loci have been identified in Asian
never-smoking females,[13, 14] which are distinct from those identified in smokers of European-
ancestry, suggesting that the genetic susceptibility and etiology of lung cancer could differ
between groups of distinct ancestral origin and more importantly by smoking status.[15]

Comprehensive tobacco control programs, are helping to decrease the incidence of lung cancer



in smoking men. However, the oncogenic process seems to differ non-smoking females future

studies focusing on this population are needed.

Lung Cancer Screening

Low-dose CT (LDCT) lung cancer screening (LCS) continues to evolve, and was an intense
area of current discussion and debate in 2017. In contrast to the National Lung Cancer
Screening Trial (NLST), the ITALUNG study failed to demonstrate significant reductions in either
lung cancer specific- or overall mortality, compared to usual care.[16] Instead of standard
criteria, Tammemagi et al. used the PanCan risk model to determine patient eligibility for
screening.[17] Results demonstrated the incidence of cancers detected, as well as the
proportion of early stage cancers, in the screened population was higher than in the NLST.

Final outcome from the NELSON trial and pooled results that will include the UKLS participants

are eagerly anticipated in the near future.

The importance of continued screening and follow-up was highlighted in two analyses of NLST
data. For patients with positive screens and subsequent cancer diagnosis, 37% were
diagnosed more than a year after the baseline screen.[18] After a negative baseline study, the
incidence of new nodules was 2-3%, with cancer risk correlating with nodule size.[19] To this
end, guidelines for the evaluation and management of new and progressive pulmonary nodules
seen on screening exams may be useful,[20, 21] as optimal screening intervals and risk

stratification continue to be investigated.[22-24]

Other studies provided valuable contributions to the understanding of risks and benefits of
LDCT LCS. Inthe UK Lung Cancer Screening Pilot Trial, the odds of smoking cessation were

higher in screened participants.[25] In addition, examination of the COSMOS study data



demonstrated acceptable radiation exposure in 5203 subjects over a 10-year period.[26] Cost

effectiveness studies in Taiwan and Canada also support the use of LDCT LCS.[27, 28]

Despite demonstrated efficacy and availability, widespread implementation of screening
continues to lag, and educational opportunities exist for both health care providers and patients.
Several authors have identified knowledge gaps for health care providers regarding LCS, and
these areas should be viewed as opportunities for future educational efforts.[29-34] With regard
to patients, there are gaps in awareness of screening criteria and availability as well.[35] A
pragmatic trial is currently underway to investigate the impact of patient navigation on screening

adherence, patient-reported barriers, psychosocial concerns and smoking cessation.[36]

A general European position statement on lung cancer screening was published in Lancet
Oncology in 2017[37] and for European centers starting a screening program, specific
recommendations related to surgical management were recently published by a task force of

the European Society of Thoracic Surgeons.[38]
Pathology and diagnostics

The 2015 World Health Organization classification of pulmonary adenocarcinoma,[39]
recommends the performance of comprehensive histological assessment (CHA) to estimate the
percentage of each histological subtype and to sub classify adenocarcinoma by the
predominant histological pattern. The classification has a built-in prognostic grading system that
allocates histological patterns into 3 tiers: lepidic pattern (low-grade); acinar and papillary
(intermediate grade) and solid and micropapillary (high grade), which has been confirmed by
several studies.[40-43] The inclusion of a number of additional histopathological features to
further stratify risk of recurrence has been proposed such as secondary patterns,[44, 45] mitotic
counts,[46] nuclear grade,[47] and spread through air spaces (STAS). STAS is defined as
discrete cells clusters, within air spaces in the surrounding lung beyond the tumor edge. STAS

has been shown to be associated with recurrence in limited resection of early stage lung



cancer,[48] and to be associated with high grade histological patterns such as solid and
micropapillary.[49, 50] STAS however, is not universally accepted among pathologists, it has
been shown that STAS could be an artifact seen in unfixed prosected cases,[51] caused by
mechanical manipulation of the specimen. The prognostic effects of STAS warrant further
investigation on whether it could be used to help further stratify recurrence risk in early stage

lung adenocarcinomas.

The comprehensive histological assessment and its risk stratification have led to applications
beyond subclassification of lung tumors. The consensus that lepidic pattern equates to
adenocarcinoma in situ led to modifications in the pathological staging of lepidic predominant
tumors. In the 8th edition of TNM classification for lung cancer, for subsolid lesions only the
invasive histological component (non-lepidic) is to be used for determination of tumor size, thus

leading to prognostic refinement.[52]

CHA has also been proposed to help in the separation between second primary pulmonary
adenocarcinomas from intrapulmonary metastases.[53] A recent study involving members of the
International Association for the Study of Lung Cancer (IASLC) pathology panel found a good
reproducibility of CHA among pathologists for this purpose; it is also proposed that CHA alone is
not enough in certain cases (similar histology) to separate synchronous/metachronous tumors
from intrapulmonary metastasis. Thus suggesting that other parameters, such as molecular

characterization of tumor may be necessary.[54, 55]

The College of American Pathologist, IASLC and Association for Molecular Pathology updated
their guidelines for molecular testing. New recommendations include ROS1 testing for all
adenocarcinoma patients; inclusion of ERBB2, MET, BRAF, KRAS, and RET for laboratories
that perform next-generation sequencing; IHC as an alternative to fluorescence in situ

hybridization for ALK and ROSL1 testing; use of 5% sensitivity assays for EGFR T790M



mutations for secondary resistance to EGFR inhibitors; and use of cell-free DNA to “rule in”

targetable mutations when tissue is limited or unobtainable.[56]
Diagnosis and Staging

The 8th Edition Lung Cancer Stage Classification was introduced in Europe and Asia on
January 1, 2017 adopted worldwide on January 1, 2018, resulting in both new and reclassified
stages of primary lung malignancies. While the most obvious change affecting early stage
NSCLC is the subdivision of the T (tumor) component into additional 1 cm increments for T1
and T2 tumors, it is important to note that the N (node) classifications remained unchanged from
the 7th TNM staging classification.[57] A needle technique (endobronchial ultrasound needle
aspiration (EBUS-NA), endoscopic ultrasound needle aspiration (EUS-NA), or a combined
procedure) remains the test of first choice for staging the mediastinum, as endorsed by the
American College of Chest Physicians (ACCP), European Society of Thoracic Surgeons
(ESTS), European Respiratory Society (ERS), and European Society of Gastrointestinal

Endoscopy (ESGE).[58-60]

In 2017, the 2014 ESTS staging guideline, which suggests no preoperative mediastinal staging
is necessary in patients with a peripheral tumor of non-adenocarcinoma histology, less than 3
cm in its longest axis, and without evidence of mediastinal metastasis on positron emission
tomography (PET)-computed tomography (CT) scan, was corroborated in a retrospective study

of 571 patients with NSCLC.[61]

Notably, intercontinental differences in node-stratified survival were observed in the analysis of
patients included in the most recent IASLC staging database. Thoroughness of nodal sampling,
as defined by number of nodes resected during surgery, was shown in a regional study to be
associated with improved N-stratified survival in patients with early stage (pNO and pN1)
disease. In patients with pN1 disease, examination of 3 or more mediastinal nodes

demonstrated the greatest improvement in survival. More accurate pN staging may identify



patients with pN2 disease that may benefit from adjuvant chemotherapy. Further quality

measures may be included in future iterations of the staging guidelines.[62]
Novel Technologies for Lung Resections

The need to localize non-palpable lung nodules for surgical resection has stimulated a recent
explosion in novel surgical technologies aimed toward achieving that goal. Small-nodule
localization not only facilitates early-stage resection, it minimizes unnecessary loss of
parenchyma for diagnostic resections, and allows for parenchymal-sparing surgery in patients
with limited lung reserve. New technologies used for nodule localization broadly fall under one
of four categories: 1) intraoperative imaging adjuncts, such as thoracoscopic ultrasound;[63] 2)
physical markers, such as hookwires,[64] microcoils,[65] and iIVATS fiducials;[66] 3)
parenchymal dyes and “tattoos” used in conjunction with near-infrared (NIR) imaging;[67] and 4)

molecular targets,[68] and synthetic fluorophores.[69]

Although lack of radiation is an advantage with thoracoscopic ultrasound, results have been
moderate due to a steep learning curve, limited tissue penetrability, and variability in image
quality.[63] In contrast, image-guided placement of markers such as microcoils, hookwires, and
fiducials has met considerable success.[64, 65] One novel surgical technology, termed iVATS,
leverages a hybrid OR for CT-guided fiducial placement at the same time and setting as surgical
resection.[66] Intraoperative NIR imaging capitalizes on fluorescent properties of unique
fluorophores to augment visualization of nodules marked via image-guided “tattoo” at the time of
surgery.[67] NIR technology yields additional benefit by enabling lymphatic mapping and
sentinel lymph node identification, which can markedly increase the prognostic and therapeutic
value of resection for early stage lung cancers. Lastly, molecular targeting is the latest surgical
innovation in lung nodule localization.[68] Systemically administered molecular constructs such

as epidermal growth factor receptor (EGFR) analogs, folate receptor-targeted fluorophores, and



synthetic antibody conjugates accumulate within tumor cells, yielding high specificity and the

unique potential to aid in intraoperative margin assessment.[69]

Although early in development, these novel surgical technologies show promise in the operating
room. Further refinement will broaden their utility and will stimulate advancement of safer, more

precise, and optimally effective operative techniques.
Minimally Invasive Lung Cancer Resections

The application of minimally invasive approaches for lung cancer resection, both by VATS and
robotic techniques, continues to advance. In 2017, this was demonstrated by an increasing
volume and breadth of publications describing more complex resections, alternative uniportal,
subxiphoid, and microlobectomy approaches, and initial glimpses of comparative data.[70-72]
Of note, Yang et al. reported a retrospective comparison of 470 patients (172 robotic, 141
VATS, and 157 open) with associated clinical parameters and 5-year survival data.[73] They
concluded overall that minimally invasive approaches to lobectomy for clinical stage | NSCLC
resulted in similar long-term survival as open thoracotomy. The use of VATS and robotic
approaches were both associated with shorter length of stay, and the robotic approach
appeared to result in greater lymph node assessment. In an analysis of recent US National
Cancer Data Base data, Yang et al. reported an ongoing application of VATS to fewer patients
than open lobectomy, despite VATS lobectomy being associated with shorter length of stay and

non-inferior long-term survival when compared with open lobectomy.[74]

Given these retrospective data, many have argued that investing in prospective, randomized
trials comparing different approaches to lobectomy would be redundant. The field however
remains challenged by the lack of such data, with skeptics claiming the retrospective data that
does exist is heavily biased by individual minimally invasive champions and industry influence.
As evidence that it can be done, a prospective randomized trial by Long, et al. from China

randomized 425 eligible patients to either a VATS or axillary thoracotomy for early stage



NSCLC resection.[75] The authors did not note any differences in length of hospitalization,
lymph node vyields, or rates of morbidity and mortality. Calls for further randomized trials
continue to accumulate, however, are hampered by feasibility issues well known in randomizing
patients to different procedural approaches. They may be necessary however to remove all

doubt regarding the true extent of benefit for a minimally invasive resection.
Sublobar Resections

The elective use of sublobar resection for stage | NSCLC continues to be informed by the
increased appreciation of the heterogeneity of stage | NSCLC. Accepted modifications to the
lung cancer staging system further delineate T1 and T2 tumors into 1 cm increments,
highlighting differential prognosis and treatment decisions for small node negative tumors.[76] In
2017 the Cancer and Leukemia Group B (CALGB) 140503 completed accrual and short-term
surgical results are to be reported in 2018. This is the only randomized trial in North America
since the Lung Cancer Study Group [77] to compare lobectomy to sublobar resection for stage |
tumors.[78] Meanwhile the Japanese have completed a series of trials which stratify tumors by
both size and density. JCOG 0201 helped to define ground glass nodules < 2.0 cm and < 0.25
consolidation as noninvasive lesions.[79] JCOG0804/WJOG4507L examined the use of wide
resection for tumors with C/T ratio <0.25, and JCOG0802/WJOG4507L compared lobectomy to
segmentectomy for tumors with C/T ratio >0.25, similar in design and inclusion to the CALBG
trial. Short term outcomes from JCOG0802/WJOG4507L were reported this year. Mortality in
the 1106 randomized patients was 0%. Postoperative complication (grade >2) occurred in 26%
of lobectomy and 27 % of segmentectomy patients. Alveolar fistulas were more common
following segmentectomy 6.5% vs. 3.8%.[80] The median change in FEV1 at 1 year was -0.5%

and 5-year recurrence free survival was 99.7%.[81]

A National Cancer Database (NCDB) analysis confirmed the importance of basic quality

measures in wedge resections for lung cancer. In >7000 wedge resections analyzed 92% had



negative surgical margins, but 46% had no lymph node evaluated, and only 17% had > 5 nodes
examined. In propensity matched cohorts increased number of resected lymph nodes and

negative margins were associated with improved survival.[82]
Intraoperative Lymph Node Evaluation

The pathologic nodal stage remains the most powerful predictor of prognosis in seemingly early-
stage lung cancer, and a major guide to optimal postoperative management.[83] Patients with
nodal metastasis (pN1-N3) benefit from additional adjuvant chemotherapy, [84-86] those with
mediastinal nodal involvement (pN2,N3) probably benefit from adjuvant radiation therapy.[87,
88] Furthermore, patients with nodal metastasis are among the few groups of patients with
incomplete resection who benefit from adjuvant radiation therapy.[89] To make more definite
recommendations for completely resected pN2 disease, the results of the European randomized

LUngART trial are awaited.[90]

There was growing appreciation of the near-universality of the nodal staging quality gap, from
preoperative to intraoperative staging.[91-96] Although the use of preoperative staging PET/CT
scans has increased significantly (>80%), minimally-invasive nodal staging techniques (EBUS,
EUS, TBNA, mediastinoscopy) and mediastinal lymphadenectomy remain heavily
underused,[97] with major implications for the accuracy of staging, reflected in differences in

pathologic nodal stage distribution, use of adjuvant therapy, and survival.[98, 99]

There was additional evidence for the inherent value of surgical lymphadenectomy, indicated by
better survival in subsets of patients meeting more stringent definitions of nodal staging
quality.[62] The more detailed was the requirement for nodal staging quality (such as criteria set
by the National Comprehensive Cancer Network (NCCN), UICC/AJCC), the better was survival
and the more discriminating was the nodal staging system (separating pNO v pN1 v pN2).[62,
100] Linking the environmental structure of care delivery to outcomes, patients who received

care within a structured multidisciplinary care program received more thorough staging, and



higher rates of stage-appropriate treatment (including surgery for early stage disease) than

those whose care was provided in ‘serial care’ settings.[101]

2017 brought evidence that directly linked specific process measures (attainment of the NCCN-
recommended quality of resection [anatomic resection, negative margins, examination of N1
lymph nodes and examination of a minimum of 3 mediastinal nodal stations] and the ratio of the
observed-to-expected rate of incomplete resection) to survival: two readily-measured surgical

quality benchmarks.[102, 103]
Adjuvant and Neoadjuvant Therapies

Treatment with 4 cycles of cisplatin-based chemotherapy following complete surgical resection
in patients with stage Il-IIA NSCLC remains the standard of care in the adjuvant setting,
offering an approximately 5% overall survival (OS) benefit.[26, 104] Patients with stage |
disease and tumors > 4cm likely also derive benefit from adjuvant chemotherapy. [85, 105]
Comparing chemotherapy doublets, results from the E1505 trial showed no OS or disease free
survival (DFS) difference between cisplatin plus either vinorelbine, gemcitabine, docetaxel, or
pemetrexed, as well as no difference in OS or DFS with the addition of bevacizumab, the
study’s primary aim.[106, 107] The ongoing adjuvant JIPANG trial is directly comparing cisplatin
plus vinorelbine to cisplatin plus pemetrexed.[108] Carboplatin is a feasible option in patients

unable to tolerate cisplatin.[105, 109]

Adjuvant EGFR inhibitors in patients with an exon 19 deletion or exon 21 (L858R) missense
mutation shows promise, though a survival benefit has yet to be demonstrated. In the RADIANT
trial of adjuvant erlotinib, the subgroup of patients with EGFR mutations had a non-statistically
significant DFS benefit, but no OS benefit.[110] The ADJUVANT trial was the first phase lll trial
to show a significant DFS benefit using 2 years of adjuvant gefitinib versus 4 cycles of cisplatin
plus vinorelbine in resected stage II-IIIA NSCLC. Survival data however remains immature.[111]

Several targeted trials are ongoing, the largest being the ALCHEMIST trial, investigating



adjuvant erlotinib, crizotinib, or nivolumab in patients with EGFR mutations, ALK translocations,

or neither, respectively.[112]

Multiple ongoing trials are exploring PD-1/PD-L1 checkpoint inhibitors in the adjuvant and
neoadjuvant setting with exciting preliminary phase | results from a neoadjuvant trial in 22
patients who received 2 doses of pre-operative nivolumab with a 43% major pathologic

response rate.[113]

Lastly, the use of circulating tumor DNA (ctDNA) to better select and identify patients for
adjuvant therapy is promising. Two trials have shown that NGS technology can detect ctDNA in
NSCLC patients with high specificity and sensitivity, and those with positive post resection

ctDNA had higher rates of recurrence that preceded detection with standard imaging.[114, 115]
Advances in SBRT

Stereotactic body radiotherapy (SBRT) is the standard-of-care for early stage, medically
inoperable NSCLC patients. The American Society for Therapeutic Radiation Oncology
published guidelines for SBRT use in NSCLC.[116] Strong recommendations were made for
altered fractionation for central tumors and for surgery over SBRT in standard-risk medically
operable patients with early-stage NSCLC. Conditional recommendations were made on SBRT
for tumors >5 cm, following a pneumonectomy, T3 tumors invading the chest wall, synchronous

multiple primary lung cancer, and as a salvage therapy after prior radiation.

Two prospective trials addressed the widely-held assumption that SBRT provides superior
disease control as compared to conventional radiation. SPACE, a randomized phase |l trial for
medically inoperable stage | NSCLC, reported no difference in OS and PFS despite an
imbalance in prognostic factors favoring conventional radiation and noted improved quality of
life and decreased toxicity in the SBRT cohort.[117]The randomized phase Ill CHISEL trial,

presented in abstract form, identified superior freedom from local failure (HR 0.29) and overall



survival (HR 0.51) as compared to conventionally fractionated radiation.[118] As SBRT is
evaluated in trials among the operable population, long-term (>3 year) follow-up data is crucial.
Videtic et al. presented long-term outcomes from RTOG 0915, a randomized comparison of two
SBRT fractionation schemas for early stage, peripheral NSCLC, with a median follow-up of 5.1
years for living patients. They identified median overall survival of 4.1 and 4.0 years for the two
arms, and progression-free survival of 19.1 and 31.8%. In-field control remained in excess of

90% at 5 years.[119]

Several novel prognostic markers have shown early promise as adjuncts in predicting clinical
outcomes for patients treated with lung SBRT. Zheng et al. presented data evaluating post-
treatment immune parameters from peripheral blood as predictors of post-SBRT failure, and
found that elevated post-treatment cytotoxic CD8+ T cell level at 4 weeks was an independent
prognostic factor for recurrence.[120] As the patient numbers were small, further validation will
be required. Several preliminary studies have evaluated higher order CT and PET/CT texture
characteristics, or radiomic signatures, to predict outcomes.[121, 122] Although preliminary,
these studies suggest that integration of radiomic signatures with clinical characteristics may

improve patient risk stratification.

Although SBRT, particularly for peripheral tumors, is typically well-tolerated, increased risks
have been identified for tumors adjacent to the structures of the central chest. Cardiac toxicity is
a frequent focus, following publication of RTOG 0617 which identified a marked survival
decrement with increasing cardiac dose for locally advanced disease.[123] Several studies
found correlations between maximum dose to specific sub-structures and survival, including the
bilateral ventricles,[124] the left atrium, and the superior vena cava.[125] Further studies that

build on these findings are needed to clearly define cardiac dose guidelines for lung SBRT.



Access to Care

Access to specialty care remains an obstacle for lung cancer patients, particularly for minority
groups, women, and the uninsured.[126] These subgroups are particularly prone to delays in
the diagnosis and/or treatment of lung cancer, including access to and the utilization of lung
cancer screening across the United States.[127] It has been 6 years since the 2011 NLST
reported a cancer-specific survival benefit for the use of LDCT in select high-risk patients[128]
Although these recommendations have been endorsed by the U.S. Preventive Service Task
Force and the Center for Medicare and Medicaid, physician compliance with guideline
concordant recommendations remains low.[129] Lack of familiarity with guidelines,[130] and
challenges associated with implementation of a systematic screening program are thought to be
the main culprits.[131] In a survey from a large academic institution with a large smoking
population, <55% of physicians had full knowledge of existing screening guidelines, and < 45%
believed CT screening was effective to reduce lung cancer mortality.[130] These findings are
not isolated to a particular geographic region and are present even in the most comprehensive
healthcare systems. Improving access to recommended screening for these vulnerable
subgroups may facilitate closure of this disparity gap and improve survival for early-stage lung

cancer patients.[132]

Disparity issues persists past diagnosis, the receipt of surgery for early stage NSCLC continues
to differ by race in the US, with 47% non-Hispanic blacks not receiving surgery compared to
only 38% of whites in a recent SEER analysis.[132] Unfortunately survival following curative
surgery also differed between blacks and whites,(HR 1.05), with the majority of the difference
attributed competing cause of death such as cardiovascular and other cancers. The racial
disparity did not extend to Hispanics and Asians, who received surgery at similar rates to whites

and experience and higher overall survival.[132]

Surveillance and Quality of Life



Post-treatment surveillance is imperative to sustain survival benefits associated with early
detection by CT screening. Most major medical societies involved with lung cancer care have
surveillance guidelines. These vary significantly although most support frequent imaging in the
first two years, corresponding to peak incidence for recurrence, and favor chest CT over
CXR.[133-135] The NCCN guidelines are the most widely referenced and were updated in
2017, moving from “one-size-fits-all” to a tailored strategy that varies according to stage and
treatment.[136] The panel recommends more frequent surveillance (CT every 3-6 months) for
patients with Stage Il or IV disease or treated with radiotherapy versus every 6 months for

Stage | or Il disease or those treated with chemotherapy.

The highly anticipated Intergroupe Francophone de Cancerologie Thoracique (IFCT 0302) trial
was presented at ESMO 2017.[137] This was the first large-scale prospective randomized trial
of imaging surveillance. 1775 patients were randomized to CXR vs CT scan every 6 months for
2 years then annually for a median 8.7 years follow-up. The study included Stage I-IlIA patients,
including those receiving adjuvant and neoadjuvant therapies. The authors reported a trend
towards earlier diagnosis of recurrence and second primary lung cancers (SPLC) with CT, but
no significant survival benefit. They concluded that CT surveillance offered no benefit within the
first two years for Stage Il patients and postulated that these patients have a tendency for early
recurrence with poor outcomes independent of time of detection, this lies in conflict with new
NCCN guidelines supporting more frequent surveillance for Stage Il disease. The authors
recommend annual CT surveillance for all stages of disease. Limitations of the IFCT include
heterogeneity of the cohort and the extended length of follow up required to reach its clinical
endpoint. Clinicians acknowledge the lack of high-level evidence regarding surveillance, but
most believe routine follow-up testing results in diagnosis of recurrence (70%) or SPLC (84%)

early enough to institute potentially curative treatment.[138]

Future Directions



The era of personalized medicine will continue to impact NSCLC care for both early and
advanced disease. Increased understanding of the genetic diversity of early stage disease will
allow us to more appropriately tailor treatment and follow up to the individual patient and tumor.
There is promise for biologic markers to help better identify appropriate individuals for CT
screening, to differentiate benign nodules from early cancers, and recognize indolent from
aggressive malignancies. Simultaneously all of our interventions are becoming less invasive
and more tolerable; improving short term outcomes, quality of life and integration with other

therapies.



References

1.

10.
11.

12.

13.

14.

15.

16.

17.

Hori, M., et al., Cancer incidence and incidence rates in Japan in 2009: a study of
32 population-based cancer registries for the Monitoring of Cancer Incidence in
Japan (MCIJ) project. Jpn J Clin Oncol, 2015. 45(9): p. 884-91.

Siegel, R.L., K.D. Miller, and A. Jemal, Cancer statistics, 2015. CA Cancer J Clin,
2015. 65(1): p. 5-29.

Park, S., et al., Current Trends of Lung Cancer Surgery and Demographic and
Social Factors Related to Changes in the Trends of Lung Cancer Surgery: An
Analysis of the National Database from 2010 to 2014. Cancer Res Treat, 2017.
49(2): p. 330-337.

Sun, S., J.H. Schiller, and A.F. Gazdar, Lung cancer in never smokers--a
different disease. Nat Rev Cancer, 2007. 7(10): p. 778-90.

Torre, L.A., et al., Global cancer statistics, 2012. CA Cancer J Clin, 2015. 65(2):
p. 87-108.

Ferlay, J., et al., Cancer incidence and mortality worldwide: sources, methods
and major patterns in GLOBOCAN 2012. Int J Cancer, 2015. 136(5): p. E359-86.
Toh, C.K., et al., Never-smokers with lung cancer: epidemiologic evidence of a
distinct disease entity. J Clin Oncol, 2006. 24(15): p. 2245-51.

Yano, T., et al., Never-smoking nonsmall cell lung cancer as a separate entity:
clinicopathologic features and survival. Cancer, 2008. 113(5): p. 1012-8.
Humans, 1.W.G.o0.t.E.0.C.R.t., Personal habits and indoor combustions. Volume
100 E. A review of human carcinogens. IARC Monogr Eval Carcinog Risks Hum,
2012. 100(Pt E): p. 1-538.

Spitz, M., et al., Cancer of the Lung. 2006, Oxford: Oxford University Press.
Hamra, G.B., et al., Outdoor particulate matter exposure and lung cancer: a
systematic review and meta-analysis. Environ Health Perspect, 2014. 122(9): p.
906-11.

Straif, K., A. Cohen, and J.M. Samet, Air Pollution and Cancer. 2013, Lyon,
France: IARC Press.

Lan, Q., et al., Genome-wide association analysis identifies new lung cancer
susceptibility loci in never-smoking women in Asia. Nat Genet, 2012. 44(12): p.
1330-5.

Wang, Z., et al., Meta-analysis of genome-wide association studies identifies
multiple lung cancer susceptibility loci in never-smoking Asian women. Hum Mol
Genet, 2016. 25(3): p. 620-9.

Seow, W.J., et al., Association between GWAS-identified lung adenocarcinoma
susceptibility loci and EGFR mutations in never-smoking Asian women, and
comparison with findings from Western populations. Hum Mol Genet, 2017.
26(2): p. 454-465.

Paci, E., et al., Mortality, survival and incidence rates in the ITALUNG
randomised lung cancer screening trial. Thorax, 2017. 72(9): p. 825-831.
Tammemagi, M.C., et al., Participant selection for lung cancer screening by risk
modelling (the Pan-Canadian Early Detection of Lung Cancer [PanCan] study): a
single-arm, prospective study. Lancet Oncol, 2017. 18(11): p. 1523-1531.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Sonavane, S.K., et al., The relationship of cancer characteristics and patient
outcome with time to lung cancer diagnosis after an abnormal screening CT. Eur
Radiol, 2017. 27(12): p. 5113-5118.

Pinsky, P.F., et al., Lung Cancer Risk Associated With New Solid Nodules in the
National Lung Screening Trial. AJR Am J Roentgenol, 2017. 209(5): p. 1009-
1014.

Heuvelmans, M.A., J.E. Walter, and M. Oudkerk, Management of baseline and
new sub-solid nodules in CT lung cancer screening. Expert Rev Respir Med,
2018. 12(1): p. 1-3.

Meyer, M., et al., Management of Progressive Pulmonary Nodules Found during
and outside of CT Lung Cancer Screening Studies. J Thorac Oncol, 2017.
12(12): p. 1755-1765.

Yousaf-Khan, U., et al., Final screening round of the NELSON lung cancer
screening trial: the effect of a 2.5-year screening interval. Thorax, 2017. 72(1): p.
48-56.

Henschke, C.I., et al., Baseline and annual repeat rounds of screening:
implications for optimal regimens of screening. Eur Radiol, 2017.

Yousaf-Khan, U., et al., Risk stratification based on screening history: the
NELSON lung cancer screening study. Thorax, 2017. 72(9): p. 819-824.

Brain, K., et al., Impact of low-dose CT screening on smoking cessation among
high-risk participants in the UK Lung Cancer Screening Trial. Thorax, 2017.
72(10): p. 912-918.

Rampinelli, C., et al., Exposure to low dose computed tomography for lung
cancer screening and risk of cancer: secondary analysis of trial data and risk-
benefit analysis. BMJ, 2017. 356: p. j347.

Ten Haaf, K., et al., Performance and Cost-Effectiveness of Computed
Tomography Lung Cancer Screening Scenarios in a Population-Based Setting: A
Microsimulation Modeling Analysis in Ontario, Canada. PLoS Med, 2017. 14(2):
p. €1002225.

Yang, S.C., et al., Cost-effectiveness of implementing computed tomography
screening for lung cancer in Taiwan. Lung Cancer, 2017. 108: p. 183-191.
Duong, D.K., et al., Patient and primary care provider attitudes and adherence
towards lung cancer screening at an academic medical center. Prev Med Rep,
2017. 6: p. 17-22.

Gesthalter, Y.B., et al., Evaluations of Implementation at Early-Adopting Lung
Cancer Screening Programs: Lessons Learned. Chest, 2017. 152(1): p. 70-80.
Huo, J., et al., Use of CT and Chest Radiography for Lung Cancer Screening
Before and After Publication of Screening Guidelines: Intended and Unintended
Uptake. JAMA Intern Med, 2017. 177(3): p. 439-441.

Rajupet, S., et al., Attitudes About Lung Cancer Screening: Primary Care
Providers Versus Specialists. Clin Lung Cancer, 2017. 18(6): p. e417-e423.
Raz, D.J., et al., The Effect of Primary Care Physician Knowledge of Lung
Cancer Screening Guidelines on Perceptions and Utilization of Low-Dose
Computed Tomography. Clin Lung Cancer, 2017.



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

Simmons, V.N., et al., High-risk community and primary care providers
knowledge about and barriers to low-dose computed topography lung cancer
screening. Lung Cancer, 2017. 106: p. 42-49.

Gressard, L., et al., A qualitative analysis of smokers' perceptions about lung
cancer screening. BMC Public Health, 2017. 17(1): p. 589.

Gerber, D.E., et al., Patient navigation for lung cancer screening in an urban
safety-net system: Protocol for a pragmatic randomized clinical trial. Contemp
Clin Trials, 2017. 60: p. 78-85.

Oudkerk, M., et al., European position statement on lung cancer screening.
Lancet Oncol, 2017. 18(12): p. e754-e766.

Pedersen, J.H., et al., Recommendations from the European Society of Thoracic
Surgeons (ESTS) regarding computed tomography screening for lung cancer in
Europe. Eur J Cardiothorac Surg, 2017. 51(3): p. 411-420.

Travis, W.D., et al., WHO Classification of Tumors of the Lung, Pleura, Thymus,
and Heart. 4th ed. 2015, Lyon: IARC Press.

Warth, A., et al., The novel histologic International Association for the Study of
Lung Cancer/American Thoracic Society/European Respiratory Society
classification system of lung adenocarcinoma is a stage-independent predictor of
survival. J Clin Oncol, 2012. 30(13): p. 1438-46.

Boland, J.M., et al., Growth pattern-based grading of pulmonary
adenocarcinoma-Analysis of 534 cases with comparison between observers and
survival analysis. Lung Cancer, 2017. 109: p. 14-20.

Yoshizawa, A., et al., Impact of proposed IASLC/ATS/ERS classification of lung
adenocarcinoma: prognostic subgroups and implications for further revision of
staging based on analysis of 514 stage | cases. Mod Pathol, 2011. 24(5): p. 653-
64.

Yoshizawa, A., et al., Validation of the IASLC/ATS/ERS lung adenocarcinoma
classification for prognosis and association with EGFR and KRAS gene
mutations: analysis of 440 Japanese patients. J Thorac Oncol, 2013. 8(1): p. 52-
61.

Sica, G., et al., A grading system of lung adenocarcinomas based on histologic
pattern is predictive of disease recurrence in stage | tumors. Am J Surg Pathol,
2010. 34(8): p. 1155-62.

Lee, G, et al., Pathologic heterogeneity of lung adenocarcinomas: A novel
pathologic index predicts survival. Oncotarget, 2016. 7(43): p. 70353-70363.
von der Thusen, J.H., et al., Prognostic significance of predominant histologic
pattern and nuclear grade in resected adenocarcinoma of the lung: potential
parameters for a grading system. J Thorac Oncol, 2013. 8(1): p. 37-44.
Nakazato, Y., et al., Nuclear grading of primary pulmonary adenocarcinomas:
correlation between nuclear size and prognosis. Cancer, 2010. 116(8): p. 2011-9.
Kadota, K., et al., Tumor Spread through Air Spaces is an Important Pattern of
Invasion and Impacts the Frequency and Location of Recurrences after Limited
Resection for Small Stage | Lung Adenocarcinomas. J Thorac Oncol, 2015.
10(5): p. 806-14.



49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

Shiono, S. and N. Yanagawa, Spread through air spaces is a predictive factor of
recurrence and a prognostic factor in stage | lung adenocarcinoma. Interact
Cardiovasc Thorac Surg, 2016. 23(4): p. 567-72.

Dai, C., et al., Tumor Spread through Air Spaces Affects the Recurrence and
Overall Survival in Patients with Lung Adenocarcinoma >2 to 3 cm. J Thorac
Oncol, 2017. 12(7): p. 1052-1060.

Blaauwgeers, H., et al., A Prospective Study of Loose Tissue Fragments in Non-
Small Cell Lung Cancer Resection Specimens: An Alternative View to "Spread
Through Air Spaces". Am J Surg Pathol, 2017. 41(9): p. 1226-1230.

Travis, W.D., et al., The IASLC Lung Cancer Staging Project: Proposals for
Coding T Categories for Subsolid Nodules and Assessment of Tumor Size in
Part-Solid Tumors in the Forthcoming Eighth Edition of the TNM Classification of
Lung Cancer. J Thorac Oncol, 2016. 11(8): p. 1204-1223.

Girard, N., et al., Comprehensive histologic assessment helps to differentiate
multiple lung primary nonsmall cell carcinomas from metastases. Am J Surg
Pathol, 2009. 33(12): p. 1752-64.

Detterbeck, F.C., et al., The IASLC Lung Cancer Staging Project: Background
Data and Proposed Criteria to Distinguish Separate Primary Lung Cancers from
Metastatic Foci in Patients with Two Lung Tumors in the Forthcoming Eighth
Edition of the TNM Classification for Lung Cancer. J Thorac Oncol, 2016. 11(5):
p. 651-65.

Nicholson, A.G., et al., Interobserver Variation Among Pathologists And
Refinement Of Criteria In Distinguishing Separate Primary Tumours From
Intrapulmonary Metastases In Lung. J Thorac Oncol, 2017. 13(2): p. 205-217.
Lindeman, N.I., et al., Updated Molecular Testing Guideline for the Selection of
Lung Cancer Patients for Treatment With 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 Thorac Oncol, 2018.

Detterbeck, F.C., et al., The Eighth Edition Lung Cancer Stage Classification.
Chest, 2017. 151(1): p. 193-203.

Silvestri, G.A., et al., Methods for staging non-small cell lung cancer: Diagnosis
and management of lung cancer, 3rd ed: American College of Chest Physicians
evidence-based clinical practice guidelines. Chest, 2013. 143(5 Suppl): p.
e211S-e250S.

De Leyn, P., et al., Revised ESTS guidelines for preoperative mediastinal lymph
node staging for non-small-cell lung cancer. Eur J Cardiothorac Surg, 2014.
45(5): p. 787-98.

Vilmann, P., et al., Combined endobronchial and esophageal endosonography
for the diagnosis and staging of lung cancer: European Society of
Gastrointestinal Endoscopy (ESGE) Guideline, in cooperation with the European
Respiratory Society (ERS) and the European Society of Thoracic Surgeons
(ESTS). Endoscopy, 2015. 47(6): p. cl.

Turna, A., et al., Validity of the updated European Society of Thoracic Surgeons
staging guideline in lung cancer patients. J Thorac Cardiovasc Surg, 2017.



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Smeltzer, M.P., et al., Association of Pathologic Nodal Staging Quality With
Survival Among Patients With Non-Small Cell Lung Cancer After Resection With
Curative Intent. JAMA Oncol, 2017.

Ujiie, H., et al., Evaluation of a New Ultrasound Thoracoscope for Localization of
Lung Nodules in Ex Vivo Human Lungs. Ann Thorac Surg, 2017. 103(3): p. 926-
934.

Qi, H., et al., Early effective treatment of small pulmonary nodules with video-
assisted thoracoscopic surgery combined with CT-guided dual-barbed hookwire
localization. Oncotarget, 2017. 8(24): p. 38793-38801.

Fu, Y.F., et al., Coil Localization-Guided Video-Assisted Thoracoscopic Surgery
for Lung Nodules. J Laparoendosc Adv Surg Tech A, 2017.

Gill, R.R., et al., Image-guided video assisted thoracoscopic surgery (iVATS) -
phase I-I clinical trial. J Surg Oncol, 2015. 112(1): p. 18-25.

Hachey, K.J., et al., A novel technique for tumor localization and targeted
lymphatic mapping in early-stage lung cancer. J Thorac Cardiovasc Surg, 2017.
154(3): p. 1110-1118.

Predina, J.D., et al., Standardization and Optimization of Intraoperative Molecular
Imaging for Identifying Primary Pulmonary Adenocarcinomas. Mol Imaging Biol,
2018. 20(1): p. 131-138.

Prince, A.C., et al., Characterizing the detection threshold for optical imaging in
surgical oncology. J Surg Oncol, 2017. 116(7): p. 898-906.

Ismail, M., et al., Uniportal video-assisted thoracic surgery for major lung
resections: pitfalls, tips and tricks. J Thorac Dis, 2017. 9(4): p. 885-897.
Dunning, J., et al., Microlobectomy: A Novel Form of Endoscopic Lobectomy.
Innovations (Phila), 2017. 12(4): p. 247-253.

Cerfolio, R.J., et al., The long-term survival of robotic lobectomy for non-small
cell lung cancer: A multi-institutional study. J Thorac Cardiovasc Surg, 2017.
Yang, H.X., et al., Long-term Survival Based on the Surgical Approach to
Lobectomy For Clinical Stage | Nonsmall Cell Lung Cancer: Comparison of
Robotic, Video-assisted Thoracic Surgery, and Thoracotomy Lobectomy. Ann
Surg, 2017. 265(2): p. 431-437.

Yang, C.J., et al., A National Analysis of Long-term Survival Following
Thoracoscopic Versus Open Lobectomy for Stage | Non-small-cell Lung Cancer.
Ann Surg, 2017.

Long, H., et al., Thoracoscopic Surgery Versus Thoracotomy for Lung Cancer:
Short-Term Outcomes of a Randomized Trial. Ann Thorac Surg, 2018. 105(2): p.
386-392.

Goldstraw, P., et al., The IASLC Lung Cancer Staging Project: Proposals for
Revision of the TNM Stage Groupings in the Forthcoming (Eighth) Edition of the
TNM Classification for Lung Cancer. J Thorac Oncol, 2016. 11(1): p. 39-51.
Ginsberg, R.J. and L.V. Rubinstein, Randomized trial of lobectomy versus limited
resection for T1 NO non-small cell lung cancer. Lung Cancer Study Group. Ann
Thorac Surg, 1995. 60(3): p. 615-22; discussion 622-3.

Kohman, L.J., et al., Biopsy first: Lessons learned from Cancer and Leukemia
Group B (CALGB) 140503. J Thorac Cardiovasc Surg, 2017. 153(6): p. 1592-
1597.



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Suzuki, K., et al., A prospective radiological study of thin-section computed
tomography to predict pathological noninvasiveness in peripheral clinical IA lung
cancer (Japan Clinical Oncology Group 0201). J Thorac Oncol, 2011. 6(4): p.
751-6.

Suzuki, K., et al. Comparison of Morbidity of Pulmonary Segmentectomy and
Lobectomy: Initial Results of Phase IIl Randomised Trial of Lobectomy for small
(2cm or less) Peripheral Non-small Cell Lung cancer (JCOG0802/WJOG4607L).
in American Association for Thoracic Surgery Annual Meeting. 2017. Boston,
MA.

Suzuki, K., et al., A nonrandomized confirmatory phase Il study of sublobar
surgical resection for peripheral ground glass opacity dominant lung cancer
defined with thoracic thin-section computed tomography
(JCOG0804/WJOG4507L). Journal of Clinical Oncology, 2017. 35(15_suppl): p.
8561-8561.

Ajmani, G., et al., Variability in Surgical Quality in patients with Early Stage Non-
Small Cell Lung cancer Undergoing Wedge Resection Impacts Overall Survival
When Compard to Stereotactic Body Radiotherpay, in Annual Meeting of the
America Assocaition for Thoracic Surgery. 2017: boston, MA.

Asamura, H., et al., The International Association for the Study of Lung Cancer
Lung Cancer Staging Project: Proposals for the Revision of the N Descriptors in
the Forthcoming 8th Edition of the TNM Classification for Lung Cancer. J Thorac
Oncol, 2015. 10(12): p. 1675-84.

Arriagada, R., et al., Cisplatin-based adjuvant chemotherapy in patients with
completely resected non-small-cell lung cancer. N Engl J Med, 2004. 350(4): p.
351-60.

Winton, T., et al., Vinorelbine plus cisplatin vs. observation in resected non-small-
cell lung cancer. N Engl J Med, 2005. 352(25): p. 2589-97.

Douillard, J.Y., et al., Adjuvant cisplatin and vinorelbine for completely resected
non-small cell lung cancer: subgroup analysis of the Lung Adjuvant Cisplatin
Evaluation. J Thorac Oncol, 2010. 5(2): p. 220-8.

Lally, B.E., et al., Postoperative radiotherapy for stage Il or Il non-small-cell lung
cancer using the surveillance, epidemiology, and end results database. J Clin
Oncol, 2006. 24(19): p. 2998-3006.

Burdett, S., et al., Postoperative radiotherapy for non-small cell lung cancer.
Cochrane Database Syst Rev, 2016. 10: p. CD002142.

Smeltzer, M.P., et al., Survival impact of postoperative therapy modalities
according to margin status in non-small cell lung cancer patients in the United
States. J Thorac Cardiovasc Surg, 2017. 154(2): p. 661-672 e10.

Le Pechoux, C., et al., Postoperative Radiotherapy for Pathologic N2 Non-Small-
Cell Lung Cancer Treated With Adjuvant Chemotherapy: Need for Randomized
Evidence. J Clin Oncol, 2015. 33(26): p. 2930-1.

Osarogiagbon, R.U., et al., Comment on the Proposals for the Revision of the N
Descriptors in the Forthcoming Eighth Edition of the TNM Classification for Lung
Cancer. J Thorac Oncol, 2016. 11(10): p. 1612-4.

Heineman, D.J., et al., Clinical Staging of Stage | Non-Small Cell Lung Cancer in
the Netherlands-Need for Improvement in an Era With Expanding Nonsurgical



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Treatment Options: Data From the Dutch Lung Surgery Audit. Ann Thorac Surg,
2016. 102(5): p. 1615-1621.

Heineman, D.J., et al., The Quality of Staging Non-Small Cell Lung Cancer in the
Netherlands: Data From the Dutch Lung Surgery Audit. Ann Thorac Surg, 2016.
102(5): p. 1622-1629.

David, E.A., et al., Does Lymph Node Count Influence Survival in Surgically
Resected Non-Small Cell Lung Cancer? Ann Thorac Surg, 2017. 103(1): p. 226-
235.

Liang, W., et al., Impact of Examined Lymph Node Count on Precise Staging and
Long-Term Survival of Resected Non-Small-Cell Lung Cancer: A Population
Study of the US SEER Database and a Chinese Multi-Institutional Registry. J
Clin Oncol, 2017. 35(11): p. 1162-1170.

Krantz, S.B., et al., Improved Lymph Node Staging in Early-Stage Lung Cancer
in the National Cancer Database. Ann Thorac Surg, 2017. 104(6): p. 1805-1814.
Osarogiagbon, R.U. and G.E. Darling, Towards optimal pathologic staging of
resectable non-small cell lung cancer. Transl Lung Cancer Res, 2013. 2(5): p.
364-71.

Miller, R.J., et al., Evaluation of Appropriate Mediastinal Staging among
Endobronchial Ultrasound Bronchoscopists. Ann Am Thorac Soc, 2017. 14(7): p.
1162-1168.

Smeltzer, M.P., et al. Thoroughness of Staging and the Outcomes of Surgical
Resection Outcomes in Potentially Curable Non-Small Cell Lung Cancer
(NSCLC). in IASLC 18th World conference on Lung Cancer. 2017. Yokohama.
Choe, G. and P. Schipper, Quality of Lymph Node Assessment and Survival
Among Patients With Non-Small Cell Lung Cancer. JAMA Oncol, 2017.

Ray, M., et al., Multidisciplinary Care and the Use of Treatment Modalities for
Non-Small Cell Lung Cancer (NSCLC) in a Large Community Healthcare Setting.
Int J Radiat Oncol Biol Phys, 2017. 98(1): p. 226.

Osarogiagbon, R.U., et al., Prognostic Value of National Comprehensive Cancer
Network Lung Cancer Resection Quality Criteria. Ann Thorac Surg, 2017. 103(5):
p. 1557-1565.

Lin, C.C., et al., Risk-Adjusted Margin Positivity Rate as a Surgical Quality Metric
for Non-Small Cell Lung Cancer. Ann Thorac Surg, 2017. 104(4): p. 1161-1170.
Pignon, J.P., et al., Lung adjuvant cisplatin evaluation: a pooled analysis by the
LACE Collaborative Group. J Clin Oncol, 2008. 26(21): p. 3552-9.

Strauss, G.M., et al., Adjuvant paclitaxel plus carboplatin compared with
observation in stage IB non-small-cell lung cancer: CALGB 9633 with the Cancer
and Leukemia Group B, Radiation Therapy Oncology Group, and North Central
Cancer Treatment Group Study Groups. J Clin Oncol, 2008. 26(31): p. 5043-51.
Wakelee, H.A., et al., E1505: Adjuvant chemotherapy +/- bevacizumab for early
stage NSCLC: Outcomes based on chemotherapy subsets., in American Society
of Clinical Oncology. 2016, J Clin Oncol: Chicago.

Wakelee, H.A., et al., Adjuvant chemotherapy with or without bevacizumab in
patients with resected non-small-cell lung cancer (E1505): an open-label,
multicentre, randomised, phase 3 trial. Lancet Oncol, 2017.



108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Yamamoto, N., et al., Randomized Phase Il Study of Cisplatin With Pemetrexed
and Cisplatin With Vinorelbine for Completely Resected Nonsquamous Non-
Small-Cell Lung Cancer: The JIPANG Study Protocol. Clin Lung Cancer, 2017.
Chang, W.J., et al., A retrospective comparison of adjuvant chemotherapeutic
regimens for non-small cell lung cancer (NSCLC): paclitaxel plus carboplatin
versus vinorelbine plus cisplatin. Lung Cancer, 2014. 84(1): p. 51-5.

Kelly, K., et al., Adjuvant Erlotinib Versus Placebo in Patients With Stage IB-111A
Non-Small-Cell Lung Cancer (RADIANT): A Randomized, Double-Blind, Phase III
Trial. J Clin Oncol, 2015. 33(34): p. 4007-14.

Zhong, W.Z., et al., Gefitinib versus vinorelbine plus cisplatin as adjuvant
treatment for stage IlI-11IA (N1-N2) EGFR-mutant NSCLC
(ADJUVANT/CTONG1104): a randomised, open-label, phase 3 study. Lancet
Oncol, 2017.

Govindan, R., et al., ALCHEMIST Trials: A Golden Opportunity to Transform
Outcomes in Early-Stage Non-Small Cell Lung Cancer. Clin Cancer Res, 2015.
21(24): p. 5439-44.

Chaft, J., et al., Neoadjuvant nivolumab in early-stage, resectable non-small cell
lung cancers., in ASCO. 2017, J Clin Oncol: Chicago.

Abbosh, C., et al., Phylogenetic ctDNA analysis depicts early-stage lung cancer
evolution. Nature, 2017. 545(7655): p. 446-451.

Chaudhuri, A.A., et al., Early Detection of Molecular Residual Disease in
Localized Lung Cancer by Circulating Tumor DNA Profiling. Cancer Discov,
2017.

Videtic, G.M.M., et al., Stereotactic body radiation therapy for early-stage non-
small cell lung cancer: Executive Summary of an ASTRO Evidence-Based
Guideline. Pract Radiat Oncol, 2017. 7(5): p. 295-301.

Nyman, J., et al., SPACE - A randomized study of SBRT vs conventional
fractionated radiotherapy in medically inoperable stage | NSCLC. Radiother
Oncol, 2016. 121(1): p. 1-8.

Babington, D., et al. A Randomized Trial of SABR vs Conventional Radiotherapy
for Inoperable Stage | Non-Small Clel Lung Cancer: TROG 09.02 (CHISEL). . in
IASLC 18th World Conference on Lung Cancer. 2017. Yokohama, Japan.
Videtic, G.M., et al. Long-Term Follow-Up on NRG Oncology RTOG 0915
(NCCTG N0927): A Randomized Phase 2 Study Comparing 2 Stereotactic Body
Radiation Therapy Schedules for Medically Inoperable Patients with Stage |
Peripheral Non—small Cell Lung Cancer. in American Society for Radiation
Oncology Annual Meeting. 2017. San Diego, CA, USA.

Zheng, Y., et al. Posttreatment Immune Parameter Predictor for Cancer Control
in Stage | Non—small Cell Lung Cancer Patients Treated With Stereotactic
Ablative Radiation Therapy. in American Society for Radiation Oncology Annual
Meeting. 2017. san Diego, CA, USA.

Li, Q., et al., Imaging features from pretreatment CT scans are associated with
clinical outcomes in nonsmall-cell lung cancer patients treated with stereotactic
body radiotherapy. Med Phys, 2017. 44(8): p. 4341-4349.



122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Levallet, G., et al., MSH2/BRCAL expression as a DNA-repair signature
predicting survival in early-stage lung cancer patients from the IFCT-0002 Phase
3 Trial. Oncotarget, 2017. 8(3): p. 4313-4329.

Bradley, J.D., et al., Standard-dose versus high-dose conformal radiotherapy
with concurrent and consolidation carboplatin plus paclitaxel with or without
cetuximab for patients with stage IIIA or IlIB non-small-cell lung cancer (RTOG
0617): a randomised, two-by-two factorial phase 3 study. Lancet Oncol, 2015.
16(2): p. 187-99.

Wong, O.Y., et al., Survival Impact of Cardiac Dose Following Lung Stereotactic
Body Radiotherapy. Clin Lung Cancer, 2017.

Stam, B., et al., Dose to heart substructures is associated with non-cancer death
after SBRT in stage I-1l NSCLC patients. Radiother Oncol, 2017. 123(3): p. 370-
375.

Ellis, L., et al., Trends in Cancer Survival by Health Insurance Status in California
From 1997 to 2014. JAMA Oncol, 2017.

Jacobsen, M.M., et al., Timeliness of access to lung cancer diagnosis and
treatment: A scoping literature review. Lung Cancer, 2017. 112: p. 156-164.
National Lung Screening Trial Research, T., et al., Reduced lung-cancer
mortality with low-dose computed tomographic screening. N Engl J Med, 2011.
365(5): p. 395-409.

Jemal, A. and S.A. Fedewa, Lung Cancer Screening With Low-Dose Computed
Tomography in the United States-2010 to 2015. JAMA Oncol, 2017. 3(9): p.
1278-1281.

Lewis, J.A., et al., Low-Dose CT Lung Cancer Screening Practices and Attitudes
among Primary Care Providers at an Academic Medical Center. Cancer
Epidemiol Biomarkers Prev, 2015. 24(4): p. 664-70.

laccarino, J.M., et al., A National Survey of Pulmonologists' Views on Low-Dose
Computed Tomography Screening for Lung Cancer. Ann Am Thorac Soc, 2015.
12(11): p. 1667-75.

Soneji, S., et al., Racial and Ethnic Disparities in Early-Stage Lung Cancer
Survival. Chest, 2017. 152(3): p. 587-597.

Sause, W.T., et al., Follow-up of non-small cell lung cancer. American College of
Radiology. ACR Appropriateness Criteria. Radiology, 2000. 215 Suppl : p. 1363-
72.

Detterbeck, F.C., et al., Screening for lung cancer: Diagnosis and management
of lung cancer, 3rd ed: American College of Chest Physicians evidence-based
clinical practice guidelines. Chest, 2013. 143(5 Suppl): p. €78S-e92S.
Vansteenkiste, J., et al., Early and locally advanced non-small-cell lung cancer
(NSCLC): ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-
up. Ann Oncol, 2013. 24 Suppl 6 : p. vi89-98.

National Comprehensive Cancer Network. Non-Small Cell Lung Cancer (Version
9.2017). 2017 [cited 2017 11/2017].

Westeel, V., et al., Results of the Phase 11l IFCT-0302 Trial Assessing Minimal
Versus CT-Scan-Based Follow-Up for Completely Resected Non-Small Cell Lung
Cancer (NSCLC) NCT00198341. Ann Oncol. , 2017. 28 (suppl_5) : p. v449-v452.



138. Backhus, L., et al. Surgeon Practices for Post Resection Lung Cancer
Surveillance: Comparisons of STS and ESTS Members. in IASLC, 18th World
Confreence for Lung cCncer. 2017. Yokohama, Japan.



