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1n TNM staging of Lung Gancer

TABLE 1. Innovations Introduced in the seventh Edition
of the Tumor, Node, and Metastases Classification of Lung
Cancer

T : _ . Pleural dissemination T4 — Mla
Category/Stage in Category/Stage in .
Descriptor/TNM the sixth Edition  the seventh Edition (malignant pleural
Tumor size < 2 cm TI Tla effusion and separated
Tumor size = 2ecm T Tl pleural nOduleS)
but = 3 cm
Tumor size = 3cm T2 T2a
but = 5 cm
Tumor size > 5ocm T2 T2hb
but = 7 ¢m
Tumor size = 7 cm 2 T3 & . .
Additional tumor nodule(s) T4 T3 E: FII"St Staglng system proposed by IASLC
in the same lobe of the =
primary tumor
Additional tumor nodule(s) M T4 =
in apother ipsilateral lobe — Since 2010
Plewural dissemination T4 Mla =
{malignant pleural
effusion and separated
pleural nodules) —- .
Pericardial dissemination MNIA M la — Analyzed 81,495 patlentS between 1990 tO

{malignant pericardial
effusion 2000

and separated pericardial

i
nodules) L=
Intrathoracic metastases M1 M la — New Iymph nOde map (IASLC Iymph nOde
Extrathoracic metastases M1 Ml ma p)
T2Zb N0 MO 1B 1A & L. . .
T2a N1 MO e 1A ==| New definition of pleural invasion
T4 MNO-1 MO [IRE] ITlA

Rami-Porta et al. JTO 2014



Dataset for 8w edition

From 1999-2010 (2009-2013)

77,156 patients

= |nitially 94,708 patients, excluded 17,752 patients

= NSCLC 70,967 [ SCLC 6,189

" From Europe (49%), Asia (44%), North America (5%), Australia and South America

Treatment modalities
Chemotherapy
9.3%
Chemo+RT Chemo+Surg
4.7% 21.1%
: modality Surger
Radiotherapy 4% gery
RT+Surg 57 7%
1.5% 1.5% .

Rami-Porta et al. JTO 2015



=| M1a (intrathoracic)

* As it is; pleural / pericardial effusion, contralateral/bilateral

tumor nodules, pleural / pericardial nodules and multiple M1a descriptors

£ M1b (single extrathoracic)
« Single metastasis in a single organ
* Brain, liver, bone, distant LN / skin / peritoneum and adrenal gland

- Categorization of individual organs prospectively

= M1c (multiple extrathoracic)

* Multiple metastases in a single organ or in several organs
« Recommend to register in detail about number of metastatic lesions and the number of

involved organs

Eberhardt et al. JTO 2015



M descriptors

Prognostic Impact of Single and Multiple Metastatic Lesions in a Single Organ vs Multiple Metastatic Sites

Overall Survival

Proposed Catepary Varfahle N (%) HR (95% CI) PValue

Mla Mla I2025 (30 Reference level

MIb M1k, single organ/lesion 225/1025 (22) 111 {091, 1.36) 0.308

Mic M1b, single organ/multiple lesions 2200025 (20 1.63(1.34, 1.99) =001

M1b, multiple organs 24701025 (24) 1.85(1.52,2.24) <0001
Palue from seore 2 test in Cox regression.
HE, hazard rtio; 95% C1, 95% conlidence interval.
100% T Median
Events /N in Months Events /N in Months
Mia 220/324 11.5(10,13.8) gge, Mia 220/324 11.5(10,13.8)
0% Mib 541/701 7.5(5.9,8.4) Mib 159/225 11.4(9.6.13.7)
Log-rank p-value < .0001 Mic 382/476 6.3(48,7)
Log-rank p-value < .0001
60% - 60% -
40% - 40%
20% 20%
J
0°/o v T hd T T ooh T 1
0 2 4 6 0 4 6 8
Survival, Years

Survival, Years

7th edition and proposed 8th editiion M caegories

New M1b showed similar survival with M1a

Eberhardt WEI et al. JTO 2015



Prognostic Impact of Newly Proposed M Descriptors in TNM
Classification of NSCLC

1024 stage IV NSCLC pts in 2011-2014

A 100% - B 100% 1 ] J
— M1 — M2 100% 100%
i W A —wa| B — M
%% — Mic _ a0% — Mic — M — Mt
g ?_’ — Mie — Mie
B 0% & 60%- i w%
k] B T;E ?:?
g s - - HR (35% Clf: HR. (88% CI:
8 E B0 130 [1.03-1.65) for W10 vi. Mia f0% 1.26 (0.95-1.58) for M1k w8, Mia
& oond I 20%- B 157 (1.28-1.63) for Whic ve. Mib B 12601, 28-2.00) for Micve, Mib
Logank p < 0.001 A Log-rank p < 0.001 Z £
% Wicaxon p < 0001 0% Wikoxon p < 0.001 i 0% 0%
0 12 24 3% 48 o0 1] 12 4 36 48 60
Months after Diagnosis Months after Diagnosis a i
Number at risk Numnder o risk
Mia2e2 184 14 82 19 1 Mia 181 &= ® 1 3 0 0% 20%-
MibiE2 102 53 2 14 4 Mib 90 44 15 10 2 0
MICEID 331 140 53 19 2 Me3a 12 ®2 ) 3 0
c 100% 4 — D 1o
— M b -
0% — M:: 80% e T T T T T T o T T T T T T
g ? 0 12 L] 36 43 &0 ] 12 24 34 4B &0
i o g ol Months afer Diagnosis Maonths afier Diagnosis
o
- >= 71
§ i \\““\.._‘; § i < ®H| Kaplan-Meier &3 M >
" —“LL_‘— o = ==
ancrd - e CRACES -+
%+ 0% <
6 12 24 % a4 e o 1z 24 % a8 %0 M1la 22.5M, M1b 17.8 M, M1c 13.6 M
Months after Diagnosis Months after Diagnosis
Numbar at riak Numdar o risk
Mia 83 8 8 &) 12 1 Mia 18 18 13 [ 1 0
Mib 48 44 25 12 5 2 Mib 186 14 12 10 7 2
Mic237 173 83 25 7 0 Mic 43 s % 9 9 2

< Type'H Kaplan-Meier &3 M >
A) Negative B) EGFR-mutated C) ALK-translocated D) Cohort

Shin J et al. J Thorac Oncol 2017;12:520



Median
Deaths /N in Months
1. TAMO Any N 332/399 13
2, Pural Dissemination 462/ 488 i

3 Contralateral Lung Nodules 350/ 362 10

]

0 2 4 6 8 10
Survival, Years

Postmus PE et al. J Thorac Oncol 2007;2:686



SR By O 800 00 10302018 1223 20 AN FOr pari0adl e Oy, NOL IPSrovea fOr SIERASOn. COoympm © S018 NJTOAN COmprananii CINCH NETwOnL 150 AX Rurss Reseves

Narional

NCCON Eemee;

Comprehensive . NCCN Guidelines Version 1.2019

NCCN Guidelines Index
Table of Contents

R1 » Chemoradiation m (sequential p 5 Mm

Non-Small Cell Lung Cancer Discussion
Nerwork”
CLINICAL PRESENTATION ADJUVANT TREATMENT
Separate pulmonary == DRy %
?1-0;":"3(_:;'_ o o Surgery Lo Margins negative o 5‘ rapy p (category 1) J_. Surveillance
ml??:a:‘raﬂr;pﬂm < (RO)s Sequential chemotherapy p + RT (NSCL12)

Margins < or concurrentr)

PO\ Rpe—_ Concurrent  Surveillance
Stage IVA (NO, M1a): hemoradiation ms (NSCL-15)
Contralateral lung |—— 7eatas twoprimary lung __,. See Evaluation (NSCL-1)
(solitary nodule) tumors if both curable

isease
Suspected multiple i gmff with Eutside >
lung cancers (b"ed on « FDG PETI/CT scan f chest 223
the presence of biopsy-|__ (if not previously NO-1 » See Initial Treatment
lesion'; :yf'::;'s‘trgty of done) Eo dil:easfe Path;l:t?nii' (NSCL-10)
* Brain MRI with utside o - .
lung cancer) w,x contiostk Kadt %n; ur; m hera
N2-3 »| for Metastatic Disease
NSCL-17

» Methods for evaluation indude mediastinoscopy, mediastinotomy, EBUS, EUS,
and CT-guided biopsy.

1 PET/CT performed skull base to knees or whole body. Positive PET/CT scan
findings for distant disease need pathologic of other radiclogic confirmation. If
PETICT scan is positive in the mediastinum, lymph node status needs pathologic
confirmation.

uthRlisnotposstbie,CTofMathhcocﬁast.

Prin Sur | ( |
m See Principles of Radiation Therapy (NSCL-C).

o After surgical evaluation, patients likely to receive adgjuvant chemotherapy may be
treated with induction chemotherapy as an alternative.

Note: All recommendations are category 2A unless otherwise indicated.

tSee C by ion Th (NS

s RO = no residual tumor, R1 = microscopic residual tumor, R2 = macroscopic
residual tumor.

w Lesions with different cell types (eg, squamous cell Carcinoma, agenocarcnoma)
may be different pamary tumors. This analysis may be limited by small biopsy
samples. However, lesions of the same cell type are not necessarily metastases,

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Veses ¢ 2019 107941 € Natore Camovetetaie Conler NetwdAL 2 20'E A G /eserel. The NOON Ooeired s 002 ™8 LSt attn may S 8¢ mrdtuled I oty 1O aifhie! 15¢ Sxdretd wrle® Soagits 2f NOCNe

x For guidance regarding the evaluation, workup, and man of subsolid
pulmonary nodules, please see the diagnostic evaluation of a nodule suspicious
for lung cancer { BHAG+1 ).

NSCL-9
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NCCN Guidelines Index
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Discussion

CLINICAL PRETREATMENT EVALUATION NITIAL TREATMENT
ASSESSMENT psilateral
e See Treatment for Stage IIIA (NSCL-6)
Contralateral (T‘ N?)?%a
* FDG PETICT scan j (if not mediastinal 2
pmvious'y dono, nm negaﬁve ps“alﬂal Deﬁnmve
« Brain MRI with contrast k iastinal |—| concurrent Durvalumab r
« Pathologic confirmation ode positive chemoradiation ms tegory 1
— of N2-3 disease by either: 4,N2) (category 1) T
O | Mediastinoscopy Contralateral finitive concurrent -
(T4,N2) Supraclavicular lymph O Durvalumab r _Surveillance
Stage IIC node biopsy mediastinal |~ ichemoradigtion ms 1 NSCL-15
(T4,N3) Thoracoscopy node positive e, oategy ) {HseL)
Needle biopsy (T4, N3)
.E‘l?gﬁ:pn:ytm See Treatment for Metastasis
e Metastatic disease *|limited sites (NSCL-13) or
S e distant disease (NSCL-16)
- _ See Treatment according to
Stage IVA horacentesis or Negative aa -~ TNM stage
M‘ffpku;d ho'm:rdiocent;sis * Local therapy if necessary (eg,
or pericardial hord c: n’tc:s';: lodsteciningtd pleurodesis, ambulatory small catheter
effusion Positive ss » |drainage, pericardial window) +
treatment for stage IV disease solitary
site or distant disease (NSCL-17)

| PET/CT performed skull base to knees or whole body. Positive PET/CT scan »2 Most pleural (pericardial) effusions with lung cancer are a resuit of the tumor. In
findings for distant disease need pathologic or other radiologic confirmation. If a few patients, however, muitipie microscopic examinations of pleural (pericardial)
PET/CT scan is positive in the mediastinum, lymph node status needs pathologic fluld are negative for tumor, and fluid is non-bicody and not an exudate If these
confirmation elements and diinical judgment dictate that the effusion is not related to the tumor,

k If MRI is not possible, CT of head with contrast. the effusion should be excluded as a staging descriptor

m See Principles of Radiation Therapy (NSCL-C)

r See Chemotherapy Reqimens Used with Radiation Therapy (NSCL-E) .

Note: All recommendations are category 2A uniess otherwise indicated
Chnical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

NSCL-12
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Characteristics of studies of NSGLGC Pleural Metastases

Managed with surgery

rforma
Author, N Age nee Operative Procedures Perioperative  Significant Factors on Survival
Year of publication Status outcomes  Multivariate Analysis
(ECOG)
Hanagiri, 2012 17 658 01 Anatomic and non-anatomic resection NR NR 25.1%, 5-year
Fukuse, 2001 43 623 NR Explaratory thoracotomy anatomic and non- NR Tumor size, pleural 26.7% 3-year
anatomic resection intraoperative chemotherapy dissemination
Ichinose, 2001 100 63 NR Anatomic and non-anatomic resection intraoperative NR Gender, Clinical and 31.8%, 3-year
chemotherapy (n=47) pathologic Nodal status, 22.8%, 5-year
Intrapleural treatment,
Intrapleural and
Adjuvant treatment
Liu, 2015 80 58 NR Anatomic and non-anatomic resection NR Smoking status and 31%, 5-year
Adjuvant treatment
Okamoto, 2012 100 627 NR Anatomic and non-anatomic resection intraoperative NR Pathologic nodal status,  41.4%, 3-year
chemotherapy (n=37) pneumonectomy 23.7%, 5-year
Mordant, 2011 32 59 NR Pneumonectomy or Lobectomy V5 Exploratory Study:5 No significant factors ~ Study: 16%,
study Thoracotomy Death:11 §-year
croup, complications:
38 control : Contral :0,
control 0 Deaths, §-year
0 complications
Kimura, 2010 19 679 NR Anatomic and non-anatomic resection intraoperative NR NR MST 28.5 month

chemotherapy (n=12)

Yamaguchi, 2015 n 5 01 Induction chemoradiation followed by Extrapleural ~ NR NR 33.3% 3-year
pneumonectomy 22.2% 5-year



Results of a surgical resection for pts with stage IV NSCLC

{ ZO0IM0|7} Q= SR 25 S MES0| O Y}

%

100 —- 100 -_ 1 100
£ 40 \\ ] &80 - L‘_ s au:—L\ .
-; 1 -‘\- .g “ 3 | Y
@ B0 - L‘"'ku v G0 60 4 4
z 4 - 2 .l q : ' 1
g 7 — 5 - g 9 '
520- L. Szn- , Ezu. T.
| 4 (& o4
i . 0 0
0 1 2 3 4 5 6 7 8 9 01 2 3 4 56 7 8 9 0 1 2 3 4 5 6 7 8
Years After Su
Number ot e Number of Yowes e By Number of ours Mee Sumgery
Patients at risk Patients at risk Patients at risk
3B 26 18 13 8 B 3 3 1 1 19 12 6 7 3 3 2 2 1 1 17 14 12 6 5 3 1 1
Stage IV NSCLC post OP 5-yr survival NSCLC pts with distant metastasis post- NSCLC pts with pleural dissemination
rate: 26.8% OP 5-yrsurvival rate : 30.1% post-OP 5-yr survival rate : 25.1%

® 36 pts who underwent surgical resection for stage IV NSCLC between 1999 and 2008
® All pts had either synchronous distant metastasis, or pleural dissemination

® 17 pts had ipsilateral pleural dissemination

Hanagiri T et al. Clin Lung Cancer 2012;13:220



surgery for metastatic pleural extension of NSGLC

:

SU4HO|E =X 2HE oIH YE=E2| 0| 50| ALt

® Overall population : Population undergoing pulmonary resection in a curative attempt (n=4668)
® Control group : Exploratory thoracotomy in case of unexpected disseminated carcinomatous pleuritis (n=38)
@ Study group : Undiagnosed pleural malignant disease (M1a) discovered during thoracotomy

(n=32, When feasible, patients underwent complete surgical resection)

Lobectomy (n=23), Pneumonectomy (n=9)

100 Overall Control Study group
populatio group (n=32)
76 n (n=4668)  (n=38)
Overall pooulation Death from cancer 1525 26 (93%) 16 (57%)
50 P, (52.9%)
Death from other 815 (28%) 1 (4%) 7 (15%)
25 Study group cause
. Control group @) Ca:se of death 5‘?823% 1 (4%) 5 (16%)
o p o = =’ unknown (18.8%)
n t(m) 5-year survival 44.1% 0% 16%
(1) 4453 3276 2333 1750 1373 rate
(2) 37 16 5 4 0
G) 27 T 2 5 a Median (months) 47 13 15

OS established with the K-M method (Y axis :
overall survival %, X axis : time (months)

Mordant et al. Eur J Cardiothorac Surg 2011;40:1444



Should primary tumor he resected for NSCLC with malignant pleural disease
unexpectedly found during operation2—a systemic review and meta-analysis

-
[ SopHo|o| £ X0 ChSt HEIEMZD

® Nine articles with a total number of 861 pts
® Five of them compared the survival benefit between exploration and resection
® Four studies investigated the prognostic factors in these pts

L]
L]
[ ]
Mardant (2011) — 0.62 (0.36,1.07) 21.40
:
]
Ren (2015) { . : 0.27 (0.10, 0.76) 6.03
-
]
Sawabata (2002) : - 0.69 (0.35, 1.34) 14.46
L]
'
[ ]
Wang (2011) —"o'=___—:- 033(0.22,0.49) 3855
"
Yun (2015) IE 047 (0.27,0.84) 19.56

Overall (I-squared = 35.3%, p = 0,186) 0.44 (0.34, 0.57) 100.00

)

L) I
o ] oy

Xu Y et al. J Thorac Dis 2016;8:2843



Surgical Outcomes after Pulmonary Resection for Non-Small Cell Lung
Cancer with Localized Pleural Seeding First Detected during Surgery

[ oMo 24X MO oSt 2R

® A retrospective analysis - 3,975 pts who underwent surgery for NSCLC from 2000 to 2011.
® 78 (2.0%) pts - unexpected pleural seeding detected during surgery

® Exploration with pleural biopsy - 42 pts (exploration-only group)

® Pulmonary resection, including for the main tumor : =

- 36 pts (resection group; sublobar resection in 12,

lobectomy in 21, and pneumonectomy in 3 pts) 1

08

Resecton group(N=36)

g o
Exploration G Resection G g o4 RS
3-yr survival rate 41.1% 66.7%
5-yr survival rate 15.2% 42.7% o
Median survival time 33 M 52 M
P=0.012

P=0.012

00

84

T Y T T Y T
2] 10 X » o 0

Follow-up duration(months after surgery)

Yun JK et al. Thorac Cardiovasc Surg 2018;66:142
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Primary tumour resection showed survival henefits for NSCLC
with unexpected malignant pleural dissemination

4% 071 7 $2E $47} 2lE BUHO

® No consensus concerning on-site operative decisions for unexpected, intraoperatively encountered malignant
pleural disseminations

® 9576 NSCLC — 83 cases (0.9%)

® No PE 52 cases, minimal PE (<300ml) 31 cases

. . v B
1. _ . = Primary tumor rasection (MST: 40 m) 1.0 — P - .
A0 — g!:;%"s“?_‘;‘ﬁ;ﬁm“m““m’ B 10 "\ — Wihout pleural effusion (MST: 37 m) Biopsy (MST: 23 m) ::;';;V(:‘G":';’m”)d’“'(“m 27 m)
- - | . With pleural effusion (MST: 22m) 0.8 0.8
4 8
£ 064 £ 06+ E 061 =i
® ] ® [
£ 2 2 2
04+ i 5 044 044
é P=0,001 § Pe000s | @ =004 v;:
0.2+ =1 0.2 0.2+ 0.24
0.0 T T T T T 1 0.0 0.0 T T T 0.0
0 12 24 3% 48 6 72 ' % = A e = 0 12 24 36 48 60 72 0 12 24 3% 48 60 72
Months Months Months Months
83 cases No PE cases M|n|ma| PE cases

® Pts with MPN but without PE had better survival compared with PE
® Primary tumour resection had survival benefits for pts with unexpected intraoperatively proven MPN
® Pulmonary resection including the main tumor - increase long-term survival for NSCLC pts with
localized pleural seeding first detected during surgery, without a significant increase in hospital mortality or

morbidity
Ren Y] et al. Interact Cardovasc Thorac Surg 2016;22:321



Pulmonary resection for lung cancer with MPD first
detected at thoracotomy

| NO-1H4BS0IM 2N MAT F2 MESS O/S

® 1623 NSCLC pts, who underwent surgery, retrospectively reviewed.
® A hundred patients (6.2%) were classified with pathological stage 1IV.

® 73 pts with MPD, which included 32 with effusion without nodules (MPE) and 41 with nodules with or
without effusion (MPN)

® Intra-or postop pleural chemotherapy was administered to 37 MPD pts

A B
L k test;
1 -
= « MPN,NO-1 (n = 20), MST:33.7m
S 81 - - MPE,N2-3 [n= 18], MST; 244 m_) p=0.15
g Legrank test; p=0003 g7 Y e MPN, N2-3 (n = 21), MST:24.2 m
-~ s ?
5 .67 W
e 5
@ - NO-1 (n = 24), MST:33.7 m & .47 o«
N e e P
1 L
.2. - -r::
[N % ~ . 3 'NoE
0 . ' ' l' nzafn 39],'M$1‘24'lm o1, ) : d ' : |
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Months after operation Menths after operation

A. Postop OS of pts with MPD according to N status B. Postop OS of pts with MPE, MPN stratified by N status

Okamoto et al. Eur J Cardiothorac Surg 2012;41:25



Pulmonary resection for lung cancer with MPD first
detected at thoracotomy »

{noa SOEMO| HUSKIOM 2

&5 Az

Table 3: Multivariate analysis for prognostic factors in

patients with malignant pleural disease

HR 95% Cl p-Value

Age (y) <65 1

>65 092 051-1.66 0.79
Gender Male 1

Female 1.1 059-205 077
Nodal status NO-1 1

N2-3 239 1.21-4.74 0.01
Procedure Others 1

Pneumonectomy 529 148-189 0013
Pleural disease MPE 1

MPN 129 071-232 04

Cl = confidence interval, HR = hazard ratio. MST = median survival
time, MPE = malignant pleural effusion without nodules, MPN =
malignant pleural nodules with or without effusion.

e wEso o5

* MPD status (MPE or MPN) was not
significant

* N status (NO-1 VS N2-3)

* Type of surgical procedure
(Pneumonectomy vs other procedure)
were found to be significant prognostic
factors

Okamoto et al. Eur J Cardiothorac Surg 2012;41:25



= Modified Hammar Classification

= PLo; within the subpleural lung parenchyme
= PL1; invades beyond the elastic layer
= PL2; invades the pleural surface

= PL3; invades the any components of parietal pleura

Travis et al. JTO 2008

Tanju S et al. Tumori 2018; Aug 30. Epub ahead of print



<\
[ Visceral pleural invasion (-)+&%t 49 MEg2| 0|5 |

233 pts underwent lung resection
Median F/U — 59 M (range 4-126)

VPl extent - PLO in 119 (65.7%) pts, PL1 in 47 (26%) pts, PL2 in 15 (8%) pts

Fig 2. Fig 4.
Survival Functions 0 Survival Functions
-
' 0 Pleura iway on 104 = Pl:: w P2
: Bt —hone \ 0
LS X ne
n2 N\ +-PLO-Y connored
. -'~Dh:vo4mu S T )
o P <omored os .
L - + n .
\.‘:J'TJ:,,'_“ * consor J 1 . N X
- - D i o
= ' p< 0.01
3 ee p: 0.03 3 oe]
3 3 R
; a
S E
E 5 o4
3 o+ o
00
- T
M y ‘ o © © ® 0 2
w0 w L) 100
Months Months

5-yr OS - 74.7%:PLO, 77.8%:PL1, 53.3%:PL2 Subgroup analysis,
P=0.03

Significant in PLO vs PL2 (p=0.02) and PL1 vs PL2 (p=0.04)

Tanju S et al. Tumori 2018; Aug 30. Epub ahead of print



survival of M1a NSCLC Treated Surgically:
A Retrospective Single-Genter Study

-

[ E01H0|o| AaEuIH e,

« Type of lung resection performed for primary tumor (80 pts)  Table 2 Prognostic factors: univariate analysis

: Complete resection (43 pts) Variable 3y survival rate P
Total 31.2%
Limited resection (37 pts) Gender (femalefmale) 37.6%/28.0% 0.41
* Four to six cycles of cisplatin-based adjuvant chemotherapy Age
_ <60 y/60 y or older 26.6%/34.9% 0.513
were used as standard of care in pts Smoking Index 18.6%/40.3% 0.006
, (<400/>400)
Site of metastasis Current drinker/nondrinker 21.4%[34.8% 0.343
Pleural nodules metastasis 51 p-N
Pleural effusion 7 pN1-2/pNO 42.4%[20% 0.155
Contralateral lung 9 pNO-1/pN2 29.2%(41.7% 0.348
Diaphragm nodules metastasis 5 Site of metastasis
Pericardium nodules metastasis ] Pleural effusion/others 12.5%/36.8% 0.069
Histology Histology
Adenocarcinem a||| sguUamous 55||"| EI|'5I||4 Adenocarcinoma/others 32.3%25.4% 0.074
carcinomaflarge cell/others Surgical procedure
Surgical procedure Complete resection| 16.3%(31.4% 0.067
Complete resectionlimited 43/37 limited resection
resection Adjuvant therapy
Adjuvant therapy,” Yes/No 66/14 Yes/no 47%|23.1% 0.013

Liu et al. Thorac Cardiovasc Surg 2015;63:577



survival of M1a NSCLC Treated Surgically:

A Retrospective Single-Genter Study

< O}
E=20

Holo| $EHUHe?

o

Overall 5-yr survival rate
31.2% (median 34.3 M)

Overall Survival (years)

0] —

081
3
]
% oo
% Overal S-year surval rate 31 2%
L}

(n=30)
04
oM
L4 v 1 A
0 1 2 3 4 5 years

Patems 30 8% Ly 2 2 11
of ek

Al
M

Postoperative survival
according to smokineg index
Overall Survival {ysars)

1.0
021
@
T oe
§ Smoke<400{n=32)
2 ol L
w <
027 T e
Smoke =400(n=48)
o =0 006
T T T T T T
Patectont e 0 1 2 3 4 5 years
S ke 400 48 43 38 23 13 8
Smoke x40 32 22 15 9 7 2

2400 5-yr survival rate 18.6%
<400 5-yr survival rate 40.3%

The Kaplan-Meier survival analysis
based on multimodality therapy
(with and without postoperative

adjuvant therapy)

Overall Survival {(years)

1.0+
0.8 1 With adjuvant therapy (n=686)
o 2‘
T 067 W
B
>
=
0.4 |
= -
3 .
e ]
o2 Without adjuvant therapy (n=14)
0.0 P=0013
T T T T ¥ T
Paberts st nsk O 1 2 3 - 5§ years
Ackavant 66 &4 43 27 17 B
Mo acjuvant 14 n 8 5 3 2

Adjuvant Tx - improved 5-yr
survival (47.0% vs 23.1%)

Liu et al. Thorac Cardiovasc Surg 2015;63:577






Platinum + Paclitaxel, Docetaxel, Gemcitahine or Vinorelbine

Survival (9%)

— Cigplatin and paclitaxsl
-+ Cigplatin and gemcitabine
---= Cigplatin and docetaxel
-—- Carboplatin and paclitaxel

= Response Rate

Median Survival
= 1-Year Survival
= 2-Year Survival

20%
8 months
35%
10%

N Engl J Med 2002



1° Gen EGFR TKI OSMERTINIB 19.6-23.2 months
1° gen TKI ph 3 trials/ AURA 3 (ph 3]I (9.5-13.1 months) T790M+ (10.1 months) I I

2° Gen EGFR TKI

OSIMERTINIB
DACOMITINIB T790M+ (10.1 months) 24.8 months

ARCHER-1050 (ph 3)/ AURA 3 (ph 3)

(14.7 months)
I 1° Gen EGFR TKI + Bvz OSIMERTINIB
BELIEF ph 2 / AURA 3 (ph 3) T790M+ T790M+ 26.1 months?

(16.0 months) (10.1 months?)

OSIMERTINIB

-

0 3 6 9 12 15 18 21 24 27 30
median PFS

J Thorac Oncol 2018;13:301-322



Second-Line 10

CheckMate 017 (SQ NSCLC) CheckMate 057 (non-SQ NSCLC)

=& Nivolumab (n = 135) -~ Nivolumab (n = 292)
\\ “9~ Docetaxel (n = 137) b, 2~ Docetaxel (n = 290)

\
HR (95% CI): 0.62 (0.48, 0.80) X HR (95% CIl): 0.73 (0.62, 0.88)

Events, Median,  Hazard Ratio -mo rate, 1 HR, 0.73°
e R T ] (95% CI, 0.62, 0.87)
P=0.0003

10 mg/kg Q3W (11.2-17.0 0.49-0.)
Minimum follow up = 19 months

TC3/1C3: 20.5 vs. 8.9

S8

©6-124) (62087 000 |4aaory)

PDL1 = 50%:
14.9 vs. 17.3 vs 8.2
s HR 0.54, HR 0.50

=== Alozolizumab
=== Docetaxel

Overall Survival (%)
s38888

Median 9.6 mo Median 13.8 mo
(95% CI, 11.8, 15.7)

Atezo - All comersEEIEIE:

Courtesy of J. Remon Brahmer J, et al. N Engl J Med. 2015;373(2):123-135. Borghaei H, et al. N Engl J Med.
2015;373(17):1627-1639. Felip E, et al. Ann Oncol. 2017;28(Suppl 5): Abstract 1301PD. Herbst R, et al. Lancet.
2016;387(10027):1540-1550. Herbst R, et al. Ann Oncol. 2016;27(Suppl 6): Abstract LBA48. Herbst R, et al. J Clin
Oncol. 2017;35(suppl):9090. Rittmeyer A, et al. Lancet. 2017;389(10066):255-265
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B Immune checkpoint therapy checkpoint therapy




Ef 2l X| = — EGFR-TKI




Presence of PE is associated with a poor Px in pts with EGFR-
mutated lung cancer receiving TK inhibitors as first-line Tx

el =~ [~ = el g \
| otgE+ol EHE EGFR-TKI A=A Exte] g3 olFeixtolct D
104 pts - With MPE (45pts) : without MPE (59pts)
(B) Overall Survival
100 ok
""'“"_‘ Presence of Pleural effusion
80 -
ool
f : o}
20}
°h 1 ] ! ] 1
0 10 20 30 a0 50
Time (months)
Nui Number at nsk
Gro Group. Yes
N k i 45 27 1 0
Grou 3 ” Group: No 51 2 3 Q
median PFS - 8.2M : 15.3M P=0.0004 0S-16.3M:28.2M P=0.0003

The presence of PE predicts poor PFS and OS in lung caner pts receiving TKIs as the first-line Tx

Wang TF et al. Asia Pac J Clin Oncol 2017;13:304



e - . - e = alnh
[ Gefitinib beyond progression £ X}0j|A gefitinib X| 2X|&2| O QX £4 |
50 pts with EGFR-mutant NSCLC who progressed during gefitinib Tx
1st endpoint - PFS2 (time from first gefitinib dose to off-gefitinib progression).
2nd endpoints - PFS1 (time from first gefitinib dose to progression); the difference

between PFS2 and PFS1 (PFS2-PFS1); overall survival (OS)

A B C D

res i e ' L 4-year survival = 76.6%
. \ . . e
o *] Median 27.8M o™ b Median 16.7M ov Median 5.1M g ] Not reached 1.
: 3 3
e \\ " % " ‘ ce~
$ | Lo
\L g H
3 o !u- \ T 3 ce
§ \\_H’ H N : ]
“-'hﬁ.i‘."i'ﬂ"-:‘”“”ﬂ £ ; % 7-'.:..0";.“‘:..‘ : % ; ? I.m" 2 i - Mt:m.om:mhﬂﬂ:l
PFS2 PFS1 PFS2-PFS1 oS

Lim SW et al. Lung Cancer 2018;124:293



—_ —_ - - PRI ™\
[ ZOHHO|LL M ESE JH BAHRO| CHE FIYREC} PFS2-PFS10| o|0| QA Hetch |

PFS2PFSY
- s

-+ Others

Primary lung lesion G ot Lung metastasis D Brain metastasis

Pleural metastasis or effusion |B
--------- Others weseemees Others semeseess Others

PFS2PFS1
H

== |
s o a1 IQM'H B N ° s “M » a \.MO )
P=0.005 (1.8 vs 7.1M) P=0.308 (4.0 vs 5.6M) P=0.652 (3.0 vs 5.1M) P=0.111 (7.1 vs 5.0M)

* 12 pts (24.4%) continued gefitinib Tx for 14M (7.2-20.3) after progression

* PFS2-PFS1 was significantly shorter in pts with pleural metastasis or pleural effusion compared with the other

types of progression (1.8M vs. 7.1M, p=0.005)
Lim SW et al. Lung Cancer 2018;124:293



Impact of Pleural Effusion on Outcomes of Pts
Receiving 0simertinih for NSCLC Harhoring EGFR T790M

e — _ _yi
[ Osimertinib x| 23HX0A] Ot S4= X2 AT Q| XX |

« 23 pts (7 pts with PE) treated with osimertinib

Factor Time to treatment failure (months)
HR 95% CI p-Value
Age 275 years K 1.36 0.41-4.5 0.61
Female 1.87 0.24-14.7 0.55
Exon 21 L858R* 2.16 0.60-7.7 0.24
ECOG performance status>2 .06 0.28-4.0 0.93
Pleural effusion 381 1.1-12.8 0.021
Brain metastases 1.84 0.5-6.3 0.33
Bone metustases 1.29 0.4-4.2 0.67
Liver metastases 2.63 0.7-10.0 0.14

<Prognostic factors associated with time to Tx failure>

Masuhiro K et al. Anticancer Res 2018;38:3567



Impact of Pleural Effusion on Outcomes of Pts
Receiving 0simertinih for NSCLC Harhoring EGFR T790M

[ Osimertinib X| 2 2t X0 M 2t B+

A
10 ’1
L=
ol R
H Tty e
=2
’éo. H
£
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4
&
20
Tuno (moaths)
B . i
o8
®
1.,
e
£ o4
2
F1
2
“
oz
T
zo
Time (months)

<M H| =X} A. Time to Tx failure B. OS>

Brain, bone, liver metastasis — no significant

= Xz oo oS Xt

08 -

£

3

£

b

:
0.2

0.0 -

rr"l'l N

3.7M vs 12.8M, p=0.021

p=0.021

No pleural effus

- *.__\_—_LBTVS not attained, p=0.002

..................

Tiume (monthe)

<PEF-T0| 2 A, Time to Tx failure B. OS>

Masuhiro K et al. Anticancer Res 2018;38:3567



* Age/Sex 73/M
¢ Chief Complaint Dyspnea

¢ Present Illness

Lung cancerZ M| 47| 2kXtZ EGFR exon 19 del2 2 Gefitinib AFHE =
Stable disease 271 20| ZUj2tE SEH 2tz 2 LR 48 HEH
dyspnea &f<t 2O Lj2gt

- Adenocarcinoma, stage 4 (T3N3Mla, EGFR exon 19 del, ALK (-))
- Gefitinib : 2017.2.22 ~
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Pleural or pericardial metastasis: A significant factor affecting efficacy
and adverse events in lung cancer pts treated with PD-1/PD-L1inhibitors

| BU/ATe Mol HeigeN o] o #SHO| WoiRD $NUSE MO |

* 51 pts ¢ NSCLC who received PD-1/PD-L1 inhibitors
* Pleural or pericardial metastasis 23 pts
Response rate - 4.3% vs. 35.7% P=0.007

Pleural or Mo pleural or

pericardial pericardial Agent
metastasis metastasis Atezolizumab 1(4.3) 5(17.9) 0.326
Variable (n=23) (n = 28) P Nivolumab 9(39.1) 11(39.3)
Age (years) 61.70 £ 1260 6571 +£939 (0.198 Pembrolizumab 13 (56.5) 12 (42.9)
Smoking status
Never 10 (43.5) 7(2500 0054 0 8(34.8) 1035.7) 1.000
Former 9 (39.1) 7 (25.0) 1 6(26.1) 7(25.0)
Current 4(17.4) 14 (50.0) 22 9(39.1) 11(39.3)
EGFR
tan 3 (13,0 28:0) o Nu.mber of cycles of 452 + 354 6.64 + 584 0.117
wild type 20 (87.0) 26 (92.9) immunotherapy
PD-L1 expression AEs
U;\:’l‘:z”;; ;% ; ﬁg-;i ‘g g:;’; 0.257 Any grade 21(91.3) 14 (50.0) 0.002
High (> 50%) 13 (56.5) 10 (35.7) Grade 3-5 12 (52.2) 7 (25.0) 0.046
Histology Response
Squamous 9(39.1) 17 (60.7) 0.215 Cannot be evaluated 4(17.4) 2(7.1) 0.037
Adenocarcinoma 9(39.1) 9(32.1)
Other 5(21.7) 2(7.1) Pg 14.3) 10(35.7)
MNumber of prior regimens 5 6(26.1) 7(25.0)
] 2(8.7) 2{7.1) 0513 PD 12 (52.2) 9(32.1)
=2 10 (43.5) 14 (50.0)
ECOG
0 3(13.0) 5(17.9) 0.838
1 15 (65.2) 19 (67.9) Kang DH et al. Thorac Cancer 2018 Sep 25. Epub ahead

2 5(21.7) 4(14.3)



Pleural or pericardial metastasis: A significant factor affecting efficacy
and adverse events in lung cancer pts treated with PD-1/PD-L1 inhibitors

|

Probability of Progression-free Survival

=0 o = s
SU/AEY Ho|= HASA
10 ~ . Pleural/pericardial No pleuulfpemfdol
&, metastasis group metastasis group |
1 Median PFS (95% Cl)] 1.6 (14-18) 40(2060) ||
08 1 P value 0.031 |
1 |
08 : ~
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=1 !
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g No pleuralpericardial
-1 1 ves. Metastasis group
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00 - metastasis group {
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Probabllity of Overall Survival
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00~

FH|ol CH$t Median PFS2} 0SOf| =2kt 0| =
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—

Pleuralpericardial No pleural/pericardial
1 metastasis group  metastasis group
"} Median OS (95% Cl)| 6.1(0.0-12.8) 9.3(0.8-17.8)
L. Pvalue 0.161
9
"
- | No pleural/pericardial
TU*  melastasis group
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Kang DH et al. Thorac Cancer 2018 Sep 25. Epub ahead



Metastatic site as a predictor of nivolumah efficacy in pts with advanced NSCLC
: A retrospective multicenter trial

~

. = > H O 4l

[ Nivolumab 2112| 0| ZQIXI2 A 2| H™Oo| & L|XI0]
@) 10 n  cvents median 0.93CL (b) 107 n ovents median  0.95CL
— N\ale 135 103 3235 2.03-1%0 — PSOorl 153 118 325 2.37-3163
os 1 — Female 66 3% 201 1353438 ol — PS> 38 31 138 1.12.3.12
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Fig 2. Kaplan-Meier curves of progression-free survival according to (a) sex, (b) Eastern Cooperative Oncology Group
performance status (PS), (c) smoking status, and (d) squamous cell (SQ) subtype.

« 201 pts
* PS>2(HR:1.54, p<0.05)
= correlated with a significantly shorter PFS in nivolumab-treated pts

Tamiya M et al. PLoS One 2018;13:e0192227



Metastatic site as a predictor of nivolumah efficacy in pts with advanced NSCLC
: A retrospective multicenter trial

_—
[ oMz 40| 220 I}£ Nivolumab £21}°] X}o|= Qi |

(@) (b) ©
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Fig 3. Kaplan-Meier curves of progression-free survival according to metastatic site: (a) thoracic lymph nodes, (b) liver, (c)
brain, (d) bone, (¢) Lung (intrapulmonary metastasis), and (f) MPE (malignant pleural effusion).

* liver (HR: 1.90, p < 0.01) metastases
* lung (HR: 1.41, p < 0.05) metastases
= correlated with a significantly shorter PFS in nivolumab-treated pts

Tamiya M et al. PLoS One 2018;13:e0192227



Short course pembrolizumah in complete responders with
advanced NSGLG

[ EOtM0| 2 X} = pembrolizumab x| 0] CRO| & 4= C} | )

46 pts treated with pembrolizumab; evaluated after cycle 4
- 4 out of 46 pts —complete CR

Baseli Sites of Duration of | Side
ne PS metastases |CR (months) | effect

Adenocarcinoma Brain, lung,
#1 4 (EGFR/ALK WT) intra-thoracic 12 Nil
lymph nodes
42 5 Adenocarcinoma Pleura;:;fusmn 6 G2
(EGFR/ALK WT) rash
Pleural nodules
Adenocarcinoma
#3 1 (EGFR Exon 19  Bilateral lungs 9 Nil
del)
Squamous cell : G2
x4 1 carcinoma Right lung 15 rash

2017 ASCO e20537



Well-controlied pleural effusion indicated
pseudoprogression after inmunotherapy in lung cancer

( HdETol Z7| ol H Yo HAX|E £ pseudoprogression?| 0f| = 21X}?

* 47yr heavy smoker with advanced SqCC
* PE was well controlled with nivolumab 261042017 [
* however with deterioration of PS and tumor progression
* Nivolumab maintained

+ PR and rapid improvement PS g

 Early control of PE as an indicator for pseudoprogression

might be helpful to identify pseudoprogression for immunotherapy

09/08/2017

) d

(a) i ZA| (b) nivolumab 3 cyle¥
(c,d) nivolumab + nab-paclitaxel 2 and 4 cycle¥ R

Liu G et al. Thorac Cancer 2018;9:1190
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