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NSCLC Stage I–II
•101 abstracts
•12 oral presentations
•> 70% from Asia
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iBiopsy: developed using computerized deep learning and artificial intelligence to differentiate early stage
lung adenocarcinoma subtypes of atypical adenomatous hyperplasia (AAH), adenocaricnoma in situ (AIS),
minimally invasive adenocarcinoma (MIA) and invasive adenocarcinoma (IAC)
CT scan of 365 operated pts with pathological diagnosis were reviewed and a reclassification was
performed based on pulmonary nodule image feature set (PNIFS) in combination with classified pattern
models, such as R-SVM

NSCLC Stage I–II
E Fadel

Analysis Method Flow Diagram

Collecting the
image block (size = 7*7)

Unsupervised clustering
Searching the matched template
(Minimum distance)

Test nodule image

Feature of lung
nodule image

Step= 1 pixel
Window size=7*7

Test image block set
Size = 7*7

Density Distribution
Image

6080: Noninvasive CT-Based Image Biopsy system (iBiopsy) for Early Stage Lung Adenocarcinoma – Dawei Yang, Zhu Yu, ChunXue Bai et al.
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Multi-oriented CT density distribution features
Step1: Construct an reference label map
• Retrospective study of CT image from 311
pulmonary nodules with four categories,
AAH-AIS-MIA-IA
–
–
–

–

Extract the Max-scale and Min-Scale of the
nodule CT values
Construct an reference map
Unsupervised clustering method of MiniKmeans was used to cluster the reference CT
value into 10 labels
Each label correspond to a region of CT
density distribution. Different colors shows
the Hu= -824~176
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6080: Noninvasive CT-Based Image Biopsy system (iBiopsy) for Early Stage Lung Adenocarcinoma – Dawei Yang, Zhu Yu, ChunXue Bai et al.
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Color code of density image, the centroid
of classes order from low to high

6080: Noninvasive CT-Based Image Biopsy system (iBiopsy) for Early Stage Lung Adenocarcinoma – Dawei Yang, Zhu Yu, ChunXue Bai et al.
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Multi-oriented CT density distribution features
Setp2: Multi-oriented features
•
Extract sub blocks of nodules with 5X5 pixels regions
•
Mapping each block to the reference Label Map, and the
minimum distance of CT value shows the label(1-10) of the
block
•
Within the 5X5 region of a nodule block, we define an
multi-oriented density distribution, like 6 direction
•
Gaussian weight was used in every direction from the block
center to the edge
•
Output the normalized features histogram of nodules with
dims=60=10*6

Multi-directional in 5X5 region

Gaussian weight
Step3: SVM pattern recognition algorithm was used to detect
the nodule risk

6080: Noninvasive CT-Based Image Biopsy system (iBiopsy) for Early Stage Lung Adenocarcinoma – Dawei Yang, Zhu Yu, ChunXue Bai et al.
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AUC and Accuracy
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6080: Noninvasive CT-Based Image Biopsy system (iBiopsy) for Early Stage Lung Adenocarcinoma – Dawei Yang, Zhu Yu, ChunXue Bai et al.
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•The classification recognition rate of the PNIFS: 80.03%
•Average value of Precision-Recall score: 0.92
•Mean of receiver operating characteristic: 0.95
•Cross validation value > 0.80

NSCLC Stage I–II
E Fadel

iBiopsy system allows the non-invasive
imaged based stratification of pulmonary
adenocarcinoma nodules into four groups,
from AAH to IAC

High false-positive rates of low dose CT screening, especially
micro-nodules < 10 mm
Need of complementary biomarkers to discriminate cancer from
benign disease
Blood gene expression profiles of 46 pathologically diagnosed
lung adenoC in situ < 10 mm and compared to 51 healthy pts: to
identify the lung cancer-specific genetic signatures
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Sentinel Principle：Blood cell gene expressions enable to reveal lung cancer at early stage
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Cancer immunoediting: integrating immunity's roles in cancer suppression and promotion. Science, 2011. 331(6024): p. 1565-70.
Cancer immunoediting: integrating immunity's roles in cancer suppression and promotion. Science, 2011. 331(6024): p. 1565-70.
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4749: Blood gene signature enables discrimination of pre-invasive & minimally-invasive lung adenocarcinoma in micro-nodules – Baohui HAN

They identified 6 genes:
DDX51
PSME2
ACTL6A
GMEB1
FAM200B
GEMIN6
for discriminating lung
adenoC in situ from
benign pulmonary diseases
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4749: Blood gene signature enables discrimination of pre-invasive & minimally-invasive lung adenocarcinoma in micro-nodules – Baohui HAN

Their predictive model based on the 6-gene panel correctly classified 43 of 46 lung cancer, 39 of 42
benign pulmonary diseases with:
93% accuracy
94% sensitivity
93% specificity and 0.97 of ROC AUC
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Goal: to integrate immunomic, genomic, transcriptomic, roteomic, demographic, clinical,
pathologic, and outcome data from 100 surgically resected early stage NSCLC.
How: Tumor and normal lung tissue are collected at the time of surgery, blood samples
before and after surgery
Isolation and expansion of tumor infiltrating lymphocyte (TILs) for development of patient
derived xenografts (PDX), immunohistochemical markers, and immunopeptidome profiling
57 patients already enrolled within 5 months
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•Intra-tumoral regulatory FOXP3 T cells were more abundant in squamous cell
carcinoma compared to adenocarcinoma (median 51 vs 312 cells/mm2, p = 0.05).
•Higher concentration of intra-tumoral CD68+PD-L1+ expressing cells was
observed following neoadjuvant chemotherapy (median 97 vs 60 cells/mm2 no
chemo; p= 0.77), as was the concentration of memory T cells CD45R0 (median 129
vs 30 cells/mm2, no chemo; p = 0.77).
•Mass spectrometry-based immunopeptidome analysis identified several thousand
peptides of which 4 promising antigens have been chosen for further development
as immunotherapeutic T-cell targets.

5560 - Prospective ImmunogenomiC PrOfiling of Non-Small Cell Lung Cancer - The ICON Project , Boris Sepesi, MD

TAKE HOME MESSAGE

The ICON is an ongoing, ambitious prospective project that aims to define
the baseline immunologic characteristics of surgically resectable NSCLC.
The rapid enrollment illustrates the enthusiasm for tumor immunoprofiling
amongst patients and physicians alike.
Data from this patient cohort will serve as a baseline comparison for
upcoming neoadjuvant immunotherapy trials.

5560 - Prospective ImmunogenomiC PrOfiling of Non-Small Cell Lung Cancer - The ICON Project , Boris Sepesi, MD

Stereotactic Body Radiation Therapy (SBRT) for early stage NSCLC
5 abstracts: 2 oral presentations ***

Medically inoperable patients:
•compare incidence of RTOG grade 3 or higher adverse events
(Aes)
•biopsy-proven peripheral T1/T2, N0 (by PET), M0 tumors
were eligible, 98 patients
•30 Gy in one fraction (arm 1) vs. 60 Gy in 3 fractions (arm 2)
•Thoracic grade 3 AEs:16% on arm 1 and 12% on arm 2 with
no differences in OS or PFS survival
Conclusion: 30 Gy in one fraction was equivalent to 60 Gy in 3 fractions in terms of toxicity,
progression free survival and overall survival
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Stereotactic Body Radiation Therapy (SBRT) for early stage NSCLC
Medically inoperable patients:
•30 Gy in one fraction better than 55 Gy in 5 fractions

30 Gy in one fraction +++
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Stereotactic Body Radiation Therapy (SBRT) for early stage NSCLC
Medically operable patients:
•Multi-institutional retrospective study for stage I NSCLC
•252 patients in 20 institutions
•Histology was proven in only 177 patients (70%)
• A total dose of 40-70 Gy in 4-10fractions
•OS at 3and 5 year was 83.3% and 76.6%, respectively
•Radiation pneumonitis of grade 3 or more was noted in 0.8% of
patients
•Local control rate at three year was 89.5%, significantly better in
the subgroup of AdenoC than that of SCC
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Overall survival

OA12.02: Excellent Survival Achieved by Stereotactic Body Radiotherapy for Medically Operable and
Young (< 75 Years) Patients with Stage I Lung Cancer– Onishi H, et al.

Local control
3-year Local control rate
Total patients

92.7%

PS 0 vs PS1,2

95.9% vs 80.2%

T1 vs T2

94.5% vs 81.3%

< 20mm vs > 20mm

95.7% vs 89.0%

Male vs Female

89.9% vs 97.2%

Adeno vs Squamous

94.6% vs 70.2%

BED*10 <100Gy vs >100Gy

85.7% vs 93.1%

Emphysema (-) vs (+)

92.1% vs 100%

Interstitial change (-) vs (+)

93.6% vs 80.0%

OA12.02: Excellent Survival Achieved by Stereotactic Body Radiotherapy for Medically Operable and
Young (< 75 Years) Patients with Stage I Lung Cancer– Onishi H, et al.

Stereotactic Body Radiation Therapy (SBRT) for early stage NSCLC
Medically operable patients:

The outcomes of SBRT for the medically operable and young patients with stage I NSCLC was
excellent and the overall survival rate would be comparable to that of surgery.
The results will support a rationale of applying SBRT for younger and operable patients with stage I
NSCLC
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Not acceptable

•Retrospective study for histologically proven T1N0M0 NSCLC patients with IPF
•11 patients with a mean age of 74 years
•Mean percentage of predicted DLCO was 37±27%
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Cryoablation
•Under local anesthesia
•CT scanner with multi-slice CT fluoroscopy functions
•1.7 mm diameter cryoprobe
•CRYOcare Cryosurgical Unit (Endocare, Irvine, CA)
•Three cycles of freeze-thaw (5, 10, and 10 minutes each)

Variables
Gender, male/female

Column1
11/0

Age, years (range)

74 (68-82)

Smoking history, (pack-years)

48 ± 23

PaO2 (mmHg)

79 ±18

DLCO % predicted

37 ± 27

Krebs von den Lungen-6 (KL-6) U/ml

1605±1025

Oral steroid use

4

Tumor size (cm)

2.4±0.6

Histology
Squamous cell carcinoma
Adenocarcinoma

7
4

Percutaneous cryoablation for lung cancer patients for whom surgery or radiotherapy is contraindicated due to idiopathic pulmonary fibrosis.
Takashi Ohtsuka

90-day mortality: 2 (18%)
Severe pneumothorax: 2 (18%)
Acute exacerbation of IPF: 2 (18%)
The use of oral steroids and need for chest tube drainage were predictors of higher
mortality (p< 0.05) and higher incidence of acute exacerbation of IPF (p < 0.05)
Local progression-free survival at 1, 2 and 3 year was 51, 41 and 31%, respectively
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Upcoming 8th International Association for the Study of Lung Cancer (IASLC) staging

T2aN0M0 tumors greater than 4 cm reclassified as stage IIA instead of stage IB

7th edition

Proposal for 8th edition

VPI (+), Tumor ≤ 3 cm

T2a

T2a

3 cm < Tumor ≤ 4 cm

T2a

T2a

T2a

T2b, Stage IIA

Descriptor

4 cm < Tumor ≤ 5 cm
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Upcoming 8th International Association for the Study of Lung Cancer (IASLC) staging

T2aN0M0 tumors greater than 4 cm reclassified as stage IIA instead of stage IB
Role of adjuvant chemotherapy in pathologic stage IB
Retrospective study 723 patients with resected pT2aN0M0 NSCLC
3 groups based on tumor size: A : T ≤3.0 cm (n = 205)
B : T 3.1-4.0 cm (n = 264)
C : T >4.0 cm (n = 254)
Adjuvant CT in 134 pts (18.5%)
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METHODS
T2aN0M0 NSCLC
(N=723)

T2a ≤ 3.0 cm, VPI
(+) Group A
(n=205)
Adj. CTx
(n=38)

Surgery
(n=167)

3.0 < T2a ≤ 4.0 cm
Group B
(n=264)
Adj. CTx
(n=47)

Surgery
(n=217)

* Exclusion
Wedge resection (n=73)
Op. mortality (n=6)
Neoadjuvant (n=3)

4.0 < T2a ≤ 5.0 cm
Group C
(n=254)
Adj. CTx
(n=49)

Surgery
(n=205)

Propensity score analysis
Paired Group A
(n=38)

Paired Group B
(n=47)

Paired Group C
(n=49)

Upcoming 8th International Association for the Study of Lung Cancer (IASLC) staging

T2aN0M0 tumors greater than 4 cm reclassified as stage IIA instead of stage IB

A : T ≤3.0 cm (n = 205)
B : T 3.1-4.0 cm (n = 264)
C : T >4.0 cm (n = 254)

Group A and B: no significant difference in OS and FFR between patients AC or not AC
Group C: patients who received AC had less recurrence and higher survival
The 5-year FFR was 79.0% vs. 66.1% (p = 0.090).
The 5-year OS was 95.8% vs. 68.9% (p < 0.001).
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RESULTS ; GROUP A (n = 38)
T2a ≤ 3.0 cm, Visceral pleural invasion (+)
Chemotherapy (-)

Chemotherapy (+)

Chemotherapy (+)

Chemotherapy ()

P=0.756

P=0.745

OA12.07: Selection for adjuvant chemotherapy in stage IB non-small cell lung cancer: a propensity score-matched analysis

RESULTS ; GROUP B (n = 47)
3.0 cm < T2a ≤ 4.0 cm
Chemotherapy (+)
Chemotherapy (-)

P=0.766

Chemotherapy (+)
Chemotherapy (-)

P=0.387

OA12.07: Selection for adjuvant chemotherapy in stage IB non-small cell lung cancer: a propensity score-matched analysis

RESULTS ; GROUP C (n = 49)
4.0 cm < T2a ≤ 5.0 cm
Chemotherapy (+)

Chemotherapy (+)

Chemotherapy (-)
Chemotherapy (-)
P=0.090

P<0.001

OA12.07: Selection for adjuvant chemotherapy in stage IB non-small cell lung cancer: a propensity score-matched analysis

Upcoming 8th International Association for the Study of Lung Cancer (IASLC) staging

T2aN0M0 tumors greater than 4 cm reclassified as stage IIA instead of stage IB
Role of adjuvant chemotherapy in pathologic stage IB
Retrospective study 723 patients with resected pT2aN0M0 NSCLC
3 groups based on tumor size: A : T ≤3.0 cm (n = 205)
B : T 3.1-4.0 cm (n = 264)
C : T >4.0 cm (n = 254)
Adjuvant CT in 134 pts (18.5%)
Group A and B: no significant difference in OS and FFR between patients AC or not AC
Group C: patients who received AC had less recurrence and higher survival
The 5-year FFR was 79.0% vs. 66.1% (p = 0.090).
The 5-year OS was 95.8% vs. 68.9% (p < 0.001).

Adjuvant chemotherapy : reduced recurrence and improved survival in patients with T2a tumors > 4 cm
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Upcoming 8th International Association for the Study of Lung Cancer (IASLC) staging

the impact of the 8th Edition TNM (8E) T-classification in a US
regional NSCLC resection database

•2245 patients from 11 hospitals
•Of the 145 patients previously classified as pT2b by 7E, 134 (92%) were upstaged to pT3 (T: >5-<7cm):
They had similar survival to those classified as pT3 in 7E (p=0.75)
•Of the 296 patients previously classified as pT3, 107 (36%) were upstaged to pT4 (T>7cm):
The upstaged patients had worse survival than 7E pT3 patients who were not upstaged
This analysis independently corroborates the 8th E re-classification for late stage patients
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Prognostic roles of EGFR Gene Mutation in resected lung AdenoC

• Advanced AdenoC
EGFR mutations (+)

better prognosis

• Non-advanced AdenoC
EGFR mutations (+)

controversial
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Analyzed the difference of postoperative survivals between two most common mutations, that is
exon 19 deletions (DEL) and exon21 L858R (PM)
Retrospective analysis of 1,063 resected AdenoC

DEL 218 (20.5%)
PM 301 (28.3%)
WT (wild) 544 (51.2%)
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 Survivals of each mutant were significantly better than those of WT
Recurrence FS curve of DEL was significantly worse than that of PM (p =
0.027)
In multivariate analysis: type of EGFR mutation (DEL vs PM) was not an
independent factor both in RFS and OS
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Relapse-free survival by EGFR mutations
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Overall survival by EGFR mutations
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RFS: Cox proportional hazard models
Hazard Ratio (95% Confident Interval)
Variables

Unfavourable

Favourable

Univariate analysis

Multivariate analysis

Exon 19 DEL

Exon 21 L858R

1.49 (1.04 - 2.14)

1.26 (0.87 - 1.81)

II and more

I

9.80 (6.73 - 14.28)

5.37 (3.43 - 8.39)

Pleural invasion

+

-

3.91 (2.69 - 5.69)

1.70 (1.12 - 2.58)

Vascular invasion

+

-

4.14 (2.83 - 6.05)

1.61 (1.02 - 2.55)

Lymphatic invasion

+

-

3.82 (2.65 - 5.51)

1.02 (0.63 - 1.64)

WHO classification

invasive
adenocarcinoma

Others

10.04 (3.71 - 27.21)

5.37 (1.94 - 14.83)

EGFR mutation
Pathological stage
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Summary
•

“Exon 21 L858R” might be a more favorable
relapse-risk factor than “Exon 19 DEL” in patients
with surgically resected lung adenocarcinomas.

Presentation Number 4726: Difference of postoperative survival due to the type of EGFR gene mutation in surgically resected lung
adenocarcinomas, Hayasaka K et al.

Patients harboring an EGFRmutation in completely resected
stage I lung adenocarcinoma had
a much improved prognosis
compared to those patients whose
tumors expressed EGFR wildtype
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≠

EGFR mutation status is a predictive
factor for postoperative recurrence in
early-stage lung adenocarcinoma, with the
exception of adenocarcinoma in situ
(AIS), minimally invasive
adenocarcinoma (MIA), and invasive
mucinous adenocarcinoma (IMA)

Summary
Many abstracts from China-Japan
Upcoming 8th edition of TNM lung cancer staging is more accurate for T2N0M0 with tumor size >
4cm (reclassified stage IIa)
Non invasive diagnosis (iBiopsy or blood gene expression )
SBRT in one fraction (30 Gy) for small tumors only for non operable patients
Role of EGFR mutation for early stage NSCLC remains unclear
Promising immunogenomic profiling for upcoming neoadjuvant immunotherapy trials
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