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Abstract

Immune checkpoint inhibitors (ICIs) targeting cytotoxic T-lymphocyte antigen-4 (CTLA-4),
programmed cell death-1 (PD-1) and programmed cell death-ligand 1 (PD-L1) have dramatically
changed the strategy for advanced lung cancer treatment.

For patients with advanced non-small cell lung cancer (NSCLC) without oncogenic driver
mutations, the monotherapy of PD-1/PD-L1 blockade improved overall survival (OS) compared with
chemotherapies. The longer OS was observed in patients with untreated advanced NSCLC who
received chemoimmunotherapies of PD-1/PD-L1 blockade and platinum-based chemotherapies than
in patients who received chemotherapies regardless of PD-L1 expression. The combination
immunotherapy with PD-1 blockade and CTLA-4 blockade with or without platinum-based
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chemotherapies as first-line treatment has been shown to improve OS in patients with advanced
NSCLC versus chemotherapies. In addition, the consolidation therapy by PD-L1 blockade after
definitive chemoradiotherapy in patients with locally advanced, unresectable NSCLC produced an
improvement in OS. Furthermore, the addition of PD-L1 blockade to platinum-based chemotherapy
improved OS in patients with extensive stage-small cell lung cancer.

It is important to establish biomarkers to predict clinical durable response to ICI and to manage

immune related adverse events.

Key Words: Advanced lung cancer, Immune checkpoint inhibitor, Programmed cell death-ligand 1

(PD-L1), Chemoimmunotherapy.
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1. IV #A9F/\HRaht (PD-L1 TPS 50% X L)

OFEEE

Performance Status (PS) 0-1 DA IGHESIIC
DWTC, RAT T A~ THHF L 7T F ) 5|
BB Z LT 2 EMT » & 2 L5 A
#A B (KEYNOTE-024 #58)Y 25/ b N7z F
SLEHETE H o SR A I (PFS) 1X HR 0.50
(103 ~ H vs 6.0 7 H, 95% CI: 0.37-0.68, p<<0.001)
Thbh, Ra7n) X< 7HHKILPFS 2 HE
[ZHER L 72, Grade3 DL EDOHERERIIV 0o
7z (26.6% vs 53.3%). Cross-over # fF& L7z 5
DT =T v T T, 5AEEFRIEE
< (31.9% vs 16.3%), Grade3 D EDOHEFHR
X2 o7 (31.2% vs 53.3%) .

F 72, PSO-1 ORGEBIZBNT, 77V
AR T T I F LR R T 2 9EE
W7 > & 24k I AEAER (IMpower110 #(5%) "
AITb. TEIHMEEE O LEEHE (0S)
i3 HR0.59 (202 ~ Hvs13.1 # B, p=0.01) &
TT) AT THAIBREIIAEEICOS R IER L,
Grade3-4 DA ERRIIMHHEE TH - 72 (30.1%
vs 52.2%).

BHHBENC B VT, PD-L1 OFHE)E
VIEBIE & ICT BHITEEY At & 7 ) il
etk 5. LA L, PFS @ Kaplan-Meier i
PRI T 552 & ()Y, #4T (progressive
disease; PD) DEEAMLAHEREL D B (32)”
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100 4 Events, HR
%4 No. No. (%)  (95% Cl)
Pembrolizumab 154 103 (66.9) 0.62
| Median (95% CI) Chemotherapy 151 123 (81.5) (0.4810 0.81)
70 26.3 (18.3 t0 40.4)
13.4 (9.4 10 18.3)
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IS ‘\\_‘_ﬂ_ﬁ 19.8% Tosx
0 =,
- -'._‘-“'\_
; e
0 é 1I2 1I8 2I4 3.0 36 4I2 48 5I4 60 SIS 7I2
Time (months)
No. at risk:
Pembrolizumab 154 121 106 89 78 73 66 62 54 51 20 0 0
Chemotherapy 151 108 80 61 48 a4 35 33 28 26 13 3 0
B
100 |
Events, HR
90 4 No. N‘fn(f’/so) (95% CI)
80 Pembrolizumab 154 126 (81.8) 0.50
70 Chemotherapy 151 141 (93.4) (0.39 to 0.65)
Median (95% Cl)
= 60+ 7.7 (6.1 10 10.2)
= 5.5(4.210 6.2)
o 50
[V
o 40
22.8%
30 1 4.1% 16.4% T
20 4 N e
'
10 =
0 é 1I2 1I8 2I4 3IO 36 4'2 48 5|4 60 6l6
Time (months)
No. at risk:
Pembrolizumab 154 92 62 46 38 36 30 24 20 15 3 0
Chemotherapy 151 73 20 6 3 2 1 1 0 0
B IV S NAaRE (PD-L1TPS 50% Ll b)) OFEGIIK 3 2 ¥Al~RA7T0) X<
THFEPO 54E T 1 0 —T v TN D OS & PFS @ Kaplan-Meier B, (G%
BTG5 H  Tld Kaplan-Meier B IE L2080 & RIRRIC BB IIE T 9 4 (early
PD). P4E% 8 & 7267 5 Kaplan-Meier B IZRGELRE T 20, Z0HBE5
B HIT & 72 5 (tail plateau). 3CHE9) X 05 [H
RS B EERIEREDSE SN D, MER L, Grade3 LN EOHFERRIID o7

2. IV #i3E/lifaftE (PD-L1 TPS 1-49%)
DYEERE
PS0-1 D RBWFNZDNWT, A7 XY
T YA LA T T F F EH G R
BIFEWMT 7 2 AbEs T AHERER (KEYNOTE-042
HER) ™ AsfTbize. FEEHMEE O 0S 13, PD-
L1 TPS 20 % LL o #: T HR 0.77 (p=0.0020),
PD-L1 TPS 1% L o #: T HR 0.81 (p=0.0018)
Thl), ~u70) A~ 7THENL 0S &A%

(18% vs 41%).
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& IVEIIR/ N (PD-L1 TPS 50% L4 ) o FEBIIZ %3 2 IR~ 2
T AT THAELED 54ET + 0 — T v T O ITT £ O Rh%.
ZWE (DOR) & (291 7 A vs 6.3 » H) —J5, 47 (PD) @
AT (22.7% vs 16.6%). CEE9) X VW FIH

Pembrolizumab, Chemotherapy,

Response n =154 n =151
Objective response, No. (%) 71 (46.1) A7) (31L.1)
95% Cl 38.1t054.3 23.8 10 39.2
Best objective response, No. (%)

CR 7 (4.5) 0

PR 64 (41.6) 47 (31.1)

SD 37 (24.0) 60 (39.7)

PD 35 (22.7) 25 (16.6)

Not evaluable 0 1(@.2)

No assessment 11 @.1) 18 (11.9)
Time to response, median 2.1 (1.4-14.6) 2.1(1.1-12.2)

(range), months

DOR, median (range), months 29.1 (2.2-60.8+) 6.3 (3.1-52.4)

NOTE. + indicates response duration is censored.

Abbreviations: CR, complete response; DOR, duration of response; PD,
progressive disease; PR, partial response; SD, stable disease.

2Per RECIST v1.1 by investigator review. Data cutoff: June 1, 2020.

9, FEFEMIEE O 0S4 HR059 (92 » A
vs6.0 » H, 95% CI: 0.44-0.79, p<0.001), HRO0.73
(122 v Hvs 94 » A, 95% CI: 0.59-0.89, p=
0.002) & =RV TECTHEIZERE L, Grade3 -
4 OFMNE Vo (7% vs 55%, 10%,
vs 54%). =B, 2EBMREDO 7 =T v T
DFHY T, SEEHFREI =RV~ T
134%, Nt & *FEL L 26%TH-7.

PS0-1 DELG# D PD-L1 O FHED 1% DL -
DIEBIT, ~A 701 A< 7 2mg/kg & 10mg/
kg & Py ¥ Lo 3L KT ST V¥ a1k
IE M /I A EERA T L7z (KEYNOTE-010
D). FEFMEE O 0S 370 X%
7 2mg/kg & 10 mg/kg THHIZ Ft % &t )L#E
clbE L, HRO.71 (104 » Evs85 7 A, 95%
CI: 0.580.88, p=0.0008), HR 0.61 (12.7 #» H vs
8.5 7 H, 95% CI: 0.49-0.75, p<0.0001) & F &
IZHEE L, Grade3 L EDOHERRIIV Do
72 (IHIZ 13%, 16%, 35%). PD-L1 BBz
L, HARTIE~RAZ7TY X< 7 200 mg/body
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171 B0 Tld, 2R L B L, Grade3 -
4 DEREEAER RIS 6.8%, 13.9% Lz
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e, F 7z, METHISENIRBEANE O ICT G %
IZIREEST L 72 RERI T, AR T 6 fisk k[T
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77.8%, p=0.0016), GHHEKIWIE (TTF) 1358
7o 72 (OR3.09,95% CI: 1.41-6.78, p=0.003)*"
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@l (81% vs 71%) Tdh o 7.
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A RIEREEIL PD-L1 BRI D 5§28
WLCTHY, AR IR I %
L, SEREORI R = L e d 5. PDLL
DA b IR O 84 s oz R &
FST N T —H—DFENEENL. K
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EVIHEY b H BN, KFETO 6 HikkE
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P, R T 12 Rk IE R o i R %
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i %A L, PD-L1ZEHA750% UL Lo E &
WE» o7z (48%). EWENH ITHE A BIE
0 PFS 13\ 7% (p=0.04), PD-L1 A%&%
HOEREOERTIX, BEREDOLRVWEZ LI
B, HARIEEED PFS % 0S 1345 405
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FEa2ROLRDo - BIdEENLETHS.
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HR0.52 (16.8 # H vs5.6 # 5, 95% CI: 0.42-0.65,
p<0.001) & EFEIZIERE L7, Grade3 -4 OF
EELITRREC (29.9% vs 26.1%), Grade3 -
4 TRLLGCEERRIINE (4.4% vs 3.8%)
Tholz. RRABOAEDO Ty a—T v T
T4, 0812 HRO.71 (475 » A vs29.1 » H,
95% CI: 0.57-0.88) * HEICHEE L 7.



FEAT WM (269 2 SRR IS DOV T 649

E R Rt OV EE A

CNFTYATIF ALY )T 5 OB
TR 7p L ORI 20 FEED S o
7275, 2019 4E X 0 T RL O BRI ZE 0 #5512
D&, 7T F WA AR & PD-L1 BESEO
A SRR L S HR  b - 72

ANVKRTSGF T EY RIZT TV AR
TREINT AL ST R T LT L
(L= EEHE ARSI (IMpowerl33
)" FEHEE O 0S 1& HR0.70 (123
Hvs 103 # A, 95% CI: 0.54-0.91, p=0.007) &
7TV A 7“%?’(“%1 ZIER L7z, Grade3
Db EHSRIE ETHho7 (58.1% vs
57.6%).

72, TIFFEA (DVRTTF U EE
YATITF ) LT FRY FoHEE 4
A7N) WZTFa VNV~ 7T EEINT 8L L

X

1) Chemotherapy in non-small cell lung cancer: a me-
ta-analysis using updated data on individual patients
from 52 randomised clinical trials. Non-small Cell
Lung Cancer Collaborative Group. BM]J, 311: 899-
909, 1995.

2)Ohe Y, Ohashi Y, Kubota K, Tamura T, Nakagawa K,
Negoro S, Nishiwaki Y, Saijo N, Ariyoshi Y, Fukuoka
M. Randomized phase III study of cisplatin plus irino-
tecan versus carboplatin plus paclitaxel, cisplatin plus
gemcitabine, and cisplatin plus vinorelbine for ad-
vanced non-small-cell lung cancer: Four-Arm Cooper-
ative Study in Japan. Ann Oncol, 18: 317-323, 2007.

3) Scagliotti GV, Parikh P, von Pawel ], Biesma B,
Vansteenkiste J, Manegold C, Serwatowski P,
Gatzemeier U, Digumarti R, Zukin M, Lee JS,
Mellemgaard A, Park K, Patil S, Rolski J, Goksel T,
de Marinis F, Simms L, Sugarman KP, Gandara D.
Phase III study comparing cisplatin plus gemcitabine
with cisplatin plus pemetrexed in chemotherapy-na-
ive patients with advanced-stage non-small-cell lung
cancer. ] Clin Oncol, 26: 3543-3551, 2008.

4) Goldie JH, Coldman AJ. The genetic origin of drug
resistance in neoplasms: implications for systemic
therapy. Cancer Res, 44: 3643-3653, 1984.

W (BFREEIE 61 2 VvE T, FRiIRER
W L) 2T 5T v 7 2 LIRE RS I
H#ERAYTH N7 (CASPIAN 3BR) . T %3
fliZEH @ OS ix, HR0.73 (13.0 ~ H vs 10.3 » A,
95% CI: 0.59-0.91, p=0.0047) THEIZEE L
72. F 72, Grade3 - 4 OB ERRIIITITFESET
otz (62% vs 62%).

 H W I

ICT i, EATHIAGRE DT b3
EMAGFZL72632L0H 5.
55 o PD-L1 O FEHE DI b, REIAAF

WIS E LR L,

RHEHGE TS L1354 F~—H —DIFEER,
EMAFEOUE, HROBWEASRHREED~
F=T AV INDPEETHA.

BH7R 3~ S AR B A AR DOIRRE 13 22\,

(73

5) Soria JC, Ohe Y, Vansteenkiste J, Reungwetwattana
T, Chewaskulyong B, Lee KH, Dechaphunkul A,
Imamura F, Nogami N, Kurata T, Okamoto I, Zhou C,
Cho BC, Cheng Y, Cho EK, Voon PJ, Planchard D, Su
WC, Gray JE, Lee SM, Hodge R, Marotti M,
Rukazenkov Y, Ramalingam SS; FLAURA Investiga-
tors. Osimertinib in Untreated EGFR-Mutated Ad-
vanced Non-Small-Cell Lung Cancer. N Engl ] Med,
378:113-125, 2018.

6) Mok T, Camidge DR, Gadgeel SM, Rosell R,
Dziadziuszko R, Kim DW, Pérol M, Ou SI, Ahn JS,
Shaw AT, Bordogna W, Smoljanovic¢ V, Hilton M, Ruf
T, Noé ], Peters S. Updated overall survival and final
progression-free survival data for patients with treat-
ment-naive advanced ALK-positive non-small-cell
lung cancer in the ALEX study. Ann Oncol, 31: 1056-
1064, 2020.

7) Schreiber RD, Old LJ, Smyth MJ. Cancer immu-
noediting: integrating immunity's roles in cancer sup-
pression and promotion. Science, 331: 1565-1570,
2011.

8) Reck M, Rodriguez-Abreu D, Robinson AG, Hui R,
Cs6szi T, Fiilop A, Gottfried M, Peled N, Tafreshi A,
Cuffe S, O'Brien M, Rao S, Hotta K, Leiby MA,

TUREEREE  130(10), 2021



650 # A

Lubiniecki GM, Shentu Y, Rangwala R, Brahmer JR;
KEYNOTE-024 Investigators. Pembrolizumab versus
Chemotherapy for PD-L1-Positive Non-Small-Cell
Lung Cancer. N Engl ] Med, 375: 1823-1833, 2016.

9) Reck M, Rodriguez-Abreu D, Robinson AG, Hui R,
Cs6szi T, Fiilop A, Gottfried M, Peled N, Tafreshi A,
Cuffe S, O'Brien M, Rao S, Hotta K, Leal TA, Riess
JW, Jensen E, Zhao B, Pietanza MC, Brahmer JR.
Five-Year Outcomes With Pembrolizumab Versus
Chemotherapy for Metastatic Non-Small-Cell Lung
Cancer With PD-L1 Tumor Proportion Score > 50. J
Clin Oncol, 39: 2339-2349, 2021.

10) Herbst RS, Giaccone G, de Marinis F, Reinmuth N,
Vergnenegre A, Barrios CH, Morise M, Felip E,
Andric Z, Geater S, Ozgiiroglu M, Zou W, Sandler A,
Enquist I, Komatsubara K, Deng Y, Kuriki H, Wen X,
McCleland M, Mocci S, Jassem J, Spigel DR. Atezoli-
zumab for First-Line Treatment of PD-L1-Selected
Patients with NSCLC. N Engl J Med, 383: 1328-1339,
2020.

11) Aguilar EJ, Ricciuti B, Gainor JF, Kehl KL, Kravets
S, Dahlberg S, Nishino M, Sholl LM, Adeni A,
Subegdjo S, Khosrowjerdi S, Peterson RM, Digumarthy
S, Liu C, Sauter J, Rizvi H, Arbour KC, Carter BW,
Heymach JV, Altan M, Hellmann MD, Awad MM.
Outcomes to first-line pembrolizumab in patients
with non-small-cell lung cancer and very high PD-L1
expression. Ann Oncol, 30: 1653-1659, 2019.

12) Mok TSK, Wu YL, Kudaba I, Kowalski DM, Cho
BC, Turna HZ, Castro G Jr, Srimuninnimit V,
Laktionov KK, Bondarenko I, Kubota K, Lubiniecki
GM, Zhang J, Kush D, Lopes G; KEYNOTE-042 In-
vestigators. Pembrolizumab versus chemotherapy
for previously untreated, PD-L1-expressing, locally
advanced or metastatic non-small-cell lung cancer
(KEYNOTE-042): a randomised, open-label, con-
trolled, phase 3 trial. Lancet, 393: 1819-1830, 2019.

13) Brahmer J, Reckamp KL, Baas P, Crind L,
Eberhardt WE, Poddubskaya E, Antonia S, Pluzanski
A, Vokes EE, Holgado E, Waterhouse D, Ready N,
Gainor J, Arén Frontera O, Havel L, Steins M,
Garassino MC, Aerts JG, Domine M, Paz-Ares L,
Reck M, Baudelet C, Harbison CT, Lestini B, Spigel
DR. Nivolumab versus Docetaxel in Advanced Squa-
mous-Cell Non-Small-Cell Lung Cancer. N Engl J
Med, 373: 123-135, 2015.

14) Borghaei H, Paz-Ares L, Horn L, Spigel DR, Steins
M, Ready NE, Chow LQ, Vokes EE, Felip E, Holgado

TUREERRE  130(10), 2021.

SO EFN

E, Barlesi F, Kohlhdufl M, Arrieta O, Burgio MA,
Fayette J, Lena H, Poddubskaya E, Gerber DE,
Gettinger SN, Rudin CM, Rizvi N, Crino L,
Blumenschein GR Jr, Antonia SJ, Dorange C, Harbi-
son CT, Graf Finckenstein F, Brahmer JR. Nivolumab
versus Docetaxel in Advanced Nonsquamous Non-
Small-Cell Lung Cancer. N Engl ] Med, 373: 1627-
1639, 2015.

15) Borghaei H, Gettinger S, Vokes EE, Chow LQM,
Burgio MA, de Castro Carpeno ], Pluzanski A,
Arrieta O, Frontera OA, Chiari R, Butts C, Wojcik-
Tomaszewska J, Coudert B, Garassino MC, Ready N,
Felip E, Garcia MA, Waterhouse D, Domine M,
Barlesi F, Antonia S, Wohlleber M, Gerber DE,
Czyzewicz G, Spigel DR, Crino L, Eberhardt WEE, Li
A, Marimuthu S, Brahmer J. Five-Year Outcomes
From the Randomized, Phase III Trials CheckMate
017 and 057: Nivolumab Versus Docetaxel in Previ-
ously Treated Non-Small-Cell Lung Cancer. J Clin
Oncol, 39: 723-733, 2021.

16) Herbst RS, Baas P, Kim DW, Felip E, Pérez-Gracia
JL, Han JY, Molina J, Kim JH, Arvis CD, Ahn M]J,
Majem M, Fidler MJ, de Castro G Jr, Garrido M,
Lubiniecki GM, Shentu Y, Im E, Dolled-Filhart M,
Garon EB. Pembrolizumab versus docetaxel for pre-
viously treated, PD-L1-positive, advanced non-small-
cell lung cancer (KEYNOTE-010): a randomised
controlled trial. Lancet, 87: 1540-1550, 2016.

17) Rittmeyer A, Barlesi F, Waterkamp D, Park K,
Ciardiello F, von Pawel J, Gadgeel SM, Hida T,
Kowalski DM, Dols MC, Cortinovis DL, Leach J, Po-
likoff J, Barrios C, Kabbinavar F, Frontera OA, De
Marinis F, Turna H, Lee JS, Ballinger M, Kowanetz
M, He P, Chen DS, Sandler A, Gandara DR; OAK
Study Group. Atezolizumab versus docetaxel in pa-
tients with previously treated non-small-cell lung can-
cer (OAK): a phase 3, open-label, multicentre ran-
domised controlled trial. Lancet, 389: 255-265, 2017.

18) Middleton G, Brock K, Savage J, Mant R, Summers
Y, Connibear J, Shah R, Ottensmeier C, Shaw P, Lee
SM, Popat S, Barrie C, Barone G, Billingham L. Pem-
brolizumab in patients with non-small-cell lung can-
cer of performance status 2 (PePS2): a single arm,
phase 2 trial. Lancet Respir Med, 8: 895-904, 2020.

19) Felip E, Ardizzoni A, Ciuleanu T, Cobo M,
Laktionov K, Szilasi M, Califano R, Carcereny E,
Griffiths R, Paz-Ares L, Duchnowska R, Garcia MA,
Isla D, Jassem J, Appel W, Milanowski J, Van Meer-



HEATHIIGHE 2S5 B SLEIBIH IS DT 651

beeck JP, Wolf J, Li A, Acevedo A, Popat S. Check-
Mate 171: A phase 2 trial of nivolumab in patients
with previously treated advanced squamous non-
small cell lung cancer, including ECOG PS 2 and el-
derly populations. Eur J Cancer, 127: 160-172, 2020.

20) Facchinetti F, Mazzaschi G, Barbieri F, Passiglia F,
Mazzoni F, Berardi R, Proto C, Cecere FL, Pilotto S,
Scotti V, Rossi S, Del Conte A, Vita E, Bennati C,
Ardizzoni A, Cerea G, Migliorino MR, Sala E,
Camerini A, Bearz A, De Carlo E, Zanelli F, Guaitoli
G, Garassino MC, Ciccone LP, Sartori G, Toschi L,
Dall' Olio FG, Landi L, Pizzutilo EG, Bartoli G,
Baldessari C, Novello S, Bria E, Cortinovis DL, Rossi
G, Rossi A, Banna GL, Camisa R, Di Maio M, Tiseo
M. First-line pembrolizumab in advanced non-small
cell lung cancer patients with poor performance sta-
tus. Eur J Cancer, 130: 155-167, 2020.

21) Katayama Y, Shimamoto T, Yamada T, Takeda T,
Yamada T, Shiotsu S, Chihara Y, Hiranuma O,
Iwasaku M, Kaneko Y, Uchino J, Takayama K. Retro-
spective Efficacy Analysis of Immune Checkpoint In-
hibitor Rechallenge in Patients with Non-Small Cell
Lung Cancer. J Clin Med, 9: 102, 2019.

22) McLaughlin J, Han G, Schalper KA, Carvajal-
Hausdorf D, Pelekanou V, Rehman J, Velcheti V,
Herbst R, LoRusso P, Rimm DL. Quantitative Assess-
ment of the Heterogeneity of PD-L1 Expression in
Non-Small-Cell Lung Cancer. JAMA Oncol, 2: 46-54,
2016.

23) Sears CL, Pardoll DM. The intestinal microbiome
influences checkpoint blockade. Nat Med, 24: 254-
255, 2018.

24) Katayama Y, Yamada T, Tanimura K, Yoshimura A,
Takeda T, Chihara Y, Tamiya N, Kaneko Y, Uchino J,
Takayama K. Impact of bowel movement condition
on immune checkpoint inhibitor efficacy in patients
with advanced non-small cell lung cancer. Thorac
Cancer, 10: 526-532, 2019.

25) Hellmann MD, Paz-Ares L, Bernabe Caro R,
Zurawski B, Kim SW, Carcereny Costa E, Park K,
Alexandru A, Lupinacci L, de la Mora Jimenez E,
Sakai H, Albert I, Vergnenegre A, Peters S, Syrigos K,
Barlesi F, Reck M, Borghaei H, Brahmer JR, O’ Byrne
KJ, Geese W], Bhagavatheeswaran P, Rabindran SK,
Kasinathan RS, Nathan FE, Ramalingam SS.
Nivolumab plus Ipilimumab in Advanced Non-Small-
Cell Lung Cancer. N Engl ] Med, 381: 2020-2031,
2019.

26) Gandhi L, Rodriguez-Abreu D, Gadgeel S, Esteban
E, Felip E, De Angelis F, Domine M, Clingan P,
Hochmair MJ, Powell SF, Cheng SY, Bischoff HG,
Peled N, Grossi F, Jennens RR, Reck M, Hui R, Garon
EB, Boyer M, Rubio-Viqueira B, Novello S, Kurata T,
Gray JE, Vida J, Wei Z, Yang J, Raftopoulos H,
Pietanza MC, Garassino MC; KEYNOTE-189 Investi-
gators. Pembrolizumab plus Chemotherapy in Meta-
static Non-Small-Cell Lung Cancer. N Engl J] Med,
378: 2078-2092, 2018.

27) Socinski MA, Jotte RM, Cappuzzo F, Orlandi F,
Stroyakovskiy D, Nogami N, Rodriguez-Abreu D,
Moro-Sibilot D, Thomas CA, Barlesi F, Finley G,
Kelsch C, Lee A, Coleman S, Deng Y, Shen Y,
Kowanetz M, Lopez-Chavez A, Sandler A, Reck M;
IMpowerl150 Study Group. Atezolizumab for First-
Line Treatment of Metastatic Nonsquamous NSCLC.
N Engl J Med, 378: 2288-2301, 2018.

28) West H, McCleod M, Hussein M, Morabito A,
Rittmeyer A, Conter HJ, Kopp HG, Daniel D,
McCune S, Mekhail T, Zer A, Reinmuth N, Sadiq A,
Sandler A, Lin W, Ochi Lohmann T, Archer V, Wang
L, Kowanetz M, Cappuzzo F. Atezolizumab in combi-
nation with carboplatin plus nab-paclitaxel chemo-
therapy compared with chemotherapy alone as first-
line treatment for metastatic non-squamous non-
small-cell lung cancer (IMpower130): a multicentre,
randomised, open-label, phase 3 trial. Lancet Oncol,
20: 924-937, 2019.

29) Paz-Ares L, Luft A, Vicente D, Tafreshi A, Giimiis M,
Maziéres J, Hermes B, Cay Senler F, Csészi T, Fiilop
A, Rodriguez-Cid J, Wilson J, Sugawara S, Kato T, Lee
KH, Cheng Y, Novello S, Halmos B, Li X, Lubiniecki
GM, Piperdi B, Kowalski DM; KEYNOTE-407 Inves-
tigators. Pembrolizumab plus Chemotherapy for
Squamous Non-Small-Cell Lung Cancer. N Engl J
Med, 379: 2040-2051, 2018.

30) Bracci L, Schiavoni G, Sistigu A, Belardelli F. Im-
mune-based mechanisms of cytotoxic chemotherapy:
implications for the design of novel and rationale-
based combined treatments against cancer. Cell
Death Differ, 21: 15-25, 2014.

31) Morimoto K, Yamada T, Takumi C, Ogura Y,
Takeda T, Onoi K, Chihara Y, Taniguchi R, Yamada T,
Hiranuma O, Morimoto Y, Iwasaku M, Kaneko Y,
Uchino J, Takayama K. Immune-Related Adverse
Events Are Associated With Clinical Benefit in Pa-
tients With Non-Small-Cell Lung Cancer Treated

TUREEREE  130(10), 2021



652 # A

With Immunotherapy Plus Chemotherapy: A Retro-
spective Study. Front Oncol, 11: 630136, 2021.

32) Yoneshima Y, Tanaka K, Shiraishi Y, Hata K,
Watanabe H, Harada T, Otsubo K, Iwama E, Inoue H,
Masuda S, Nakanishi Y, Okamoto 1. Safety and effica-
cy of PD-1 inhibitors in non-small cell lung cancer pa-
tients positive for antinuclear antibodies. Lung Can-
cer, 130: 5-9, 2019.

33) Morimoto K, Yamada T, Nakamura R, Katayama Y,
Tanaka S, Takumi C, Hiraoka N, Ogura Y, Takeda T,
Onoi K, Chihara Y, Taniguchi R, Yamada T, Matsui Y,
Hiranuma O, Morimoto Y, Iwasaku M, Kaneko Y,
Uchino J, Takayama K. Impact of preexisting antinu-
clear antibodies on combined immunotherapy and
chemotherapy in advanced non-small cell lung cancer
patients. Med Oncol, 37: 111, 2020.

34) Turcott JG, Martinez-Samano JE, Cardona AF,
Bassarmal SS, RamirezTirado LA, Zatarain-Barron
ZL, Barron F, Corrales L, Martin C, Barragan-Castillo
PA, Ruiz-Patifio A, Flores-Estrada D, Arrieta O. The
Role of a Cachexia Grading System in Patients with
Non-Small Cell Lung Cancer Treated with Immuno-
therapy: Implications for Survival. Nutr Cancer, 73:
794-801, 2021.

35) Morimoto K, Uchino J, Yokoi T, Kijima T, Goto Y,
Nakao A, Hibino M, Takeda T, Yamaguchi H, Takumi
C, Takeshita M, Chihara Y, Yamada T, Hiranuma O,
Morimoto Y, Iwasaku M, Kaneko Y, Yamada T,
Takayama K. Impact of cancer cachexia on the thera-
peutic outcome of combined chemoimmunotherapy
in patients with non-small cell lung cancer: a retro-
spective study. Oncoimmunology, 10: 1950411, 2021.

36) Paz-Ares L, Ciuleanu TE, Cobo M, Schenker M,
Zurawski B, Menezes ], Richardet E, Bennouna J,
Felip E, Juan-Vidal O, Alexandru A, Sakai H, Lingua
A, Salman P, Souquet PJ, De Marchi P, Martin C,
Pérol M, Scherpereel A, Lu S, John T, Carbone DP,
Meadows-Shropshire S, Agrawal S, Oukessou A, Yan
J, Reck M. First-line nivolumab plus ipilimumab com-
bined with two cycles of chemotherapy in patients
with non-small-cell lung cancer (CheckMate 9LA):
an international, randomised, open-label, phase 3 tri-
al. Lancet Oncol, 22: 198211, 2021.

37) Morimoto K, Uchino J, Yokoi T, Kijima T, Goto Y,
Nakao A, Hibino M, Takeda T, Yamaguchi H, Takumi
C, Takeshita M, Chihara Y, Yamada T, Hiranuma O,
Morimoto Y, Iwasaku M, Kaneko Y, Yamada T,
Takayama K. Early discontinuation of induction ther-

TUREERRE  130(10), 2021.

SO EFN

apy in chemoimmunotherapy as an effective alterna-
tive to the standard regimen in patients with non-
small cell lung cancer: a retrospective study. ] Cancer
Res Clin Oncol, in press.

38) Antonia SJ, Villegas A, Daniel D, Vicente D,
Murakami S, Hui R, Kurata T, Chiappori A, Lee KH,
de Wit M, Cho BC, Bourhaba M, Quantin X, Tokito T,
Mekhail T, Planchard D, Kim YC, Karapetis CS, Hiret
S, Ostoros G, Kubota K, Gray JE, Paz-Ares L, de
Castro Carpeiio J, Faivre-Finn C, Reck M, Vansteen-
kiste J, Spigel DR, Wadsworth C, Melillo G, Taboada
M, Dennis PA, Ozgiiroglu M; PACIFIC Investigators.
Overall Survival with Durvalumab after Chemoradio-
therapy in Stage III NSCLC. N Engl ] Med, 79: 2342-
2350, 2018.

39) Faivre-Finn C, Vicente D, Kurata T, Planchard D,
Paz-Ares L, Vansteenkiste JF, Spigel DR, Garassino
MC, Reck M, Senan S, Naidoo J, Rimner A, Wu YL,
Gray JE, Ozgiiroglu M, Lee KH, Cho BC, Kato T, de
Wit M, Newton M, Wang L, Thiyagarajah P, Antonia
SJ. Four-Year Survival With Durvalumab After
Chemoradiotherapy in Stage III NSCLC-an Update
From the PACIFIC Trial. J Thorac Oncol, 16: 860-
867, 2021.

40) Noda K, Nishiwaki Y, Kawahara M, Negoro S,
Sugiura T, Yokoyama A, Fukuoka M, Mori K, Wata-
nabe K, Tamura T, Yamamoto S, Saijo N; Japan Clini-
cal Oncology Group. Irinotecan plus cisplatin com-
pared with etoposide plus cisplatin for extensive
small-cell lung cancer. N Engl ] Med, 346: 85-91,
2002.

41) Horn L, Mansfield AS, Szczesna A, Havel L,
Krzakowski M, Hochmair MJ, Huemer F, Losonczy
G, Johnson ML, Nishio M, Reck M, Mok T, Lam S,
Shames DS, Liu J, Ding B, Lopez-Chavez A,
Kabbinavar F, Lin W, Sandler A, Liu SV; IMpower133
Study Group. First-Line Atezolizumab plus Chemo-
therapy in Extensive-Stage Small-Cell Lung Cancer.
N Engl J Med, 379: 2220-2229, 2018.

42) Paz-Ares L, Dvorkin M, Chen Y, Reinmuth N,
Hotta K, Trukhin D, Statsenko G, Hochmair M]J,
Ozgiiroglu M, Ji JH, Voitko O, Poltoratskiy A, Ponce
S, Verderame F, Havel L, Bondarenko I, Kazarnowicz
A, Losonczy G, Conev NV, Armstrong J, Byrne N,
Shire N, Jiang H, Goldman JW; CASPIAN investiga-
tors. Durvalumab plus platinum-etoposide versus
platinum-etoposide in first-line treatment of exten-
sive-stage small-cell lung cancer (CASPIAN): a ran-



HEATHANIHE L2 3 % SRIEIGIR 12 DV T 653

domised, controlled, open-label, phase 3 trial. Lancet, 394: 1929-1939, 2019.

— ZE7074-)

B PR
F 7% 3¥H 0 1. Morimoto Y, Kishida T, Kotani SI, Takayama K, Mazda O. Interferon- # signal may up-regulate

A FHHE Yoshie Morimoto
JE - B GRS R RN R SR B R SR R R S N RSB i e A LS -

Bhik

W HE 2008 43 A RUHRIFF IR A RS
2008 4E 4 H TRt edmbe ImHs)
2010 4£ 4 H  {E AR BRI 25 IR
2014 4F 4 H BUHRRIFF STIERE R S b e 3 e 1 0 2 i 1=
2015 42 4 H  BUHSHF SRR SR = BE e A e R HE AR A5
2019463 H FMET - EEMEIEE
2019 4 4 H  BUHRIFF STIERE R S B 3 e 1 0 2 e =
2020 4 1 [ARBER)#
2020 4 4 7 ~ 3%k

=

=

PD-L1 expression through IRF9-dependent and independent pathways in lung cancer cells. Biochem
Biophys Res Commun, 507: 330-336, 2018.

2. Seto Y, Kaneko Y, Mouri T, Fujii H, Tanaka S, Shiotsu S, Hiranuma O, Morimoto Y, Iwasaku M,
Yamada T, Uchino J, Takayama K. Prognostic factors in older patients with wild-type epidermal
growth factor receptor advanced non-small cell lung cancer: a multicenter retrospective study.
Transl Lung Cancer Res, 10: 193-201, 2021.

3. Morimoto K, Yamada T, Takumi C, Ogura Y, Takeda T, Onoi K, Chihara Y, Taniguchi R, Yamada T,
Hiranuma O, Morimoto Y, Iwasaku M, Kaneko Y, Uchino J, Takayama K. Inmune-Related Adverse
Events Are Associated With Clinical Benefit in Patients With Non-Small-Cell Lung Cancer Treated
With Immunotherapy Plus Chemotherapy: A Retrospective Study. Front Oncol, 11: 630136, 2021.

4. Tanimura K, Yamada T, Omura A, Shiotsu S, Kataoka N, Takeda T, Taniguchi R, Yamada T, Takeu-
chi M, Chihara Y, Morimoto Y, Iwasaku M, Kaneko Y, Uchino J, Takayama K. The Impact of VEGF
Inhibition on Clinical Outcomes in Patients With Advanced Non-Small Cell Lung Cancer Treated
With Immunotherapy: A Retrospective Cohort Study. Front Oncol, 11: 663612, 2021.

5. Morimoto K, Uchino ], Yokoi T, Kijima T, Goto Y, Nakao A, Hibino M, Takeda T, Yamaguchi H,
Takumi C, Takeshita M, Chihara Y, Yamada T, Hiranuma O, Morimoto Y, Iwasaku M, Kaneko Y, Ya-
mada T, Takayama K. Impact of cancer cachexia on the therapeutic outcome of combined chemoim-
munotherapy in patients with non-small cell lung cancer: a retrospective study. Oncoimmunology,
10: 1950411, 2021.

TUREEREE  130(10), 2021



