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1L3EE
T = v 7 RA > FELEA] (immune checkpoint inhibitor : ICI) #&iE1%. FE/INHIREAG 3 A
(non-small cell lung cancer : NSCLC) MBEHICEMAEFZ 0T &N b TEY,

program death-1 (PD-1) F721% PD-1ligands (PD-L1) (Zxf 3 2FuiRi%, LR K 2R
K8 f51 (epidermal growth factor receptor : EGFR) D% BoH b Y /i X F— BB s
+f (anaplastic lymphoma kinase : ALK) DA 72 EDFRFED T/ LEALDFED LAV W RIR
PROHEST NSCLC (264 DR 22 IBIRIE L 7> T % DY, L L, 1T L7 NSCLC @
THRIFKKRL LTHREOWS DO TERL, 2O X5 RIGHRIC L > THIRH 2RI 2 52
BEFT RO TN D, ZHETONFFETIE, ICTHAEFEIT T 2 RUGHEOIR S 13, 5
\Z81F % PD-L1 OFEL L~V DK X | tumor mutation burden (TMB) % 721X neoantigen load
DK X, T cell-mediated inflammation in the tumor microenvironment (TME) Ok X, B X
neutrophil to lymphocyte ratio (NLR) D& & 5 & T o8 EDREREOE S0 & Fx
RERZE > THRL L BEOITHHATE 2 ZLARENTND Y9, LarL, PD-L1 O
FEHEL TMB 2@ < Th . ICT O —&IaH TRYNTHEANETT D NSCLC BE WD Z
EEZEZXDLE, INOLOERIF~Y—I—E LTEATSTHDLEEZXOLND, EF, PD-
1/PD-L1 FHEHNZ 7 2 BN O SOSPEAR T 2 T 2R e R EUER 7 & LT, &
BE& (tumor burden : TB) NEH I LTV 5,

bivboiid4s B, ZhgkERFEL L. 7 A4 =8 EEORBREOETT
NSCLC #E#FIZHWT, ICI ORITKIT 5 TB OBMRAFHE L7z, £/, 77 FF1HAIF
L RE LA B CIT o 7283, 7003 ICT 2 0FH L2 BF 2. 2 C vkt IREE £ 72 138
FHEE LCRHMI L7, S HIT, TRERTO B D> HEE U 72 FEERH R & o0 % B s 7 8
7'v 754U 27 (immune related gene expression profiles : irGEP) “Cfi##T L, TME (2%
% TB D5 R B A i~ T,
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2017 A2 3 A5 2019 4 12 A OIS, IR FRPbE, TR BIsbT. Ff i RIR
Be. FIRTSIRAERE o ¥ — TR & 2T 728817 « F%& NSCLC OREE DE VT
L Ea— L, MfFHIZ NSCLC &izlrs4u, PD-L1 TPS 23HIBI L TE Y | Eastern
Cooperative Oncology Group Performance Status (ECOG-PS) 30 £72i1X 1 TH Y, —KIEE
BIAART 42 B UINICIEBEHIE D212 CT £721F MRI ZJiifT L. IGBREIEEMIC X 55T
fli e &b 1 DORERBERIFHEN H Y | EGFR £ F 7213 ALK @G85 723720
Fraxtg L Lz, £7-, PD-1/PD-L1 [LEAI, 77 FFRAIOF HL585, £ 7213 PD-1/PD-
L1 fHEAIE 77 FF8AG R REOPFRFIEEZ HIENRR L L TZITTWD 2 & &5
fhE Uiz, 260 425 &, PIEAIE L ¥ A 2SN T, ICL, 77 FF 8l 2 vz
{bZ# % (Chemo) . ICI+Chemo OFEIZ/HE LT (K1), £, ZHHDOEHFDH H 51 A
I%. irGEP fi##r & L7z,

Patients meeting the inclusion criteria of this study  n =276

p—— Excluded n=16
Within 6 months after the completion of chemotherapy with curative intent n=7
More than one cancer type n=9
ICI cohort (main cohort) n=106
All patients enrolled in this study n =260 Chemo cohort (control cohort) n=105

ICI+Chemo cohort (exploratory cohort)  n=49

Archival tumor tissue samples available from before first-line systemic treatment n=72
fe Excluded from irGEP analysis n=21
Insufficient amount of RNA n=3
ient quality of RNA' izati n=4
>8 weeks between tumor sample collection and baseline tumor images n=14
Analyzed by irGEP n=51

X1 w7 e—

2.2. irGEP fi##it

BBy MEFTO L 7 2T ¥ —A 271X, nCounter Advanced Analysis 2.0  (NanoString
Technologies) ZHWTHM L7, 4% —7 =1 (interferon : IFN) -y & %D >
THAF v — AT OREFIE, WEDOHFEITIEINTERL7Z,

2.3, WERHIEAT

ICI #2817 5 TB (TB &M [LTB]& &l [HTB]) 2% U 7= MEHSHEAE A7 (progression-

free survival : PFS) O7%, FEFMBEME Lz, £7-. BIRWFHMOE M Z, A
(overall survival : OS) & L7z, & 5|2, ICI+Chemo BEiL, 1REZNE & TB OBfRZ M7

DI DERRAIRE L U T L7c, 72 BB O%ERIES TB & ORERZIH~ 572012,

irGEP 7 — Z (25 < PRI 2 AT 24T > 72
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BEk STz 260 4 O RBEOREEFR 1 1R T, ICIBEEDIZE A EDFEF L, PD-L1 TPS 2
50%LL ETHY | BRKRZIRETA T4 L —F LT\ D8, BEREROX—R T A JEEY
A X (baseline tumor size : BTS) O I9AEIE 92 mm (&, 10~410 mm) THo7-, TAE
Y, HTB (X, ECOG-PS 2MEWN T & | AIAHEED 22\ 2 & i FLERI KBRS  (lactate
dehydrogenase : LDH) 723@ W2 & | derived NLR (ANLR)XSEWZ & iR HH Z & 4
B3N 2 L7 LM LTt PD-LITPS (X LTB & HTB O CTAIT AR n o7z,

£ 1. BEER (n=260)

No. of patients (%)*

Characteristic ICI cohort Chemo cohort IC1+Chemo cohort
(n = 106) (n = 105) (n = 49)
Median age (range), years 73 (26-89) 71 (41-82) 69 (31-80)
Sex
Male 84 (79) 80 (76) 38 (78)
Female 22 (21) 25 (24) 11 (22)
ECOG-PS
0 13 (12) 30 (29) 11 (22)
1 93 (88) 75 (71) 38 (78)
Smoking history®
Never 14 (13) 15 (14) 5 (10)
Current or former 92 (87) 89 (85) 44 (90)
Unknown 0 (0) 1(1) 0 (0)
Histology
Squamous 44 (42) 31 (30) 18 (37)
Nonsquamous 62 (58) 74 (70) 31 (63)
Adeno 45 (42) 62 (59) 27 (55)
Adenosquamous 1(1) 5(5) 0(0)
Large cell 1(1) 0 (0) 1(2)
NOS 15 (14) 7 (6) 3 (6)
nB-1v 84 (79) 85 (81) 35 (71)
Recurrence 22 (21) 20 (19) 14 (29)
PD-L1 TPS (22C3)
50-100% 103 (97) 13 (12) 11 (22)
1-49% 3(3) 56 (53) 22 (45)
0% 0(0) 36 (34) 16 (33)
Serum LDH
Elevated (>222 1U/L) 40 (38) 47 (45) 25 (51)
Not elevated (<222 IU/L) 66 (62) 58 (55) 23 (47)
Unknown 0 (0) 0 (0) 1(2)
dNLRe®
>3 30 (28) 25 (24) 11 (22)
<3 76 (72) 79 (75) 38 (78)
Unknown 0(0) 1(1) 0(0)
Brain metastasis
Yes 6 (6) 13 (12) 7 (14)
No 100 (94) 92 (88) 42 (86)
Liver metastasis
Yes 10 (9) 6 (6) 3 (6)
No 96 (91) 99 (94) 46 (94)
ICI agent
PD-1 inhibitor 106 (100) 47 (96)
PD-L1 inhibitor 2 (4)
ICI treatment as 2nd line or later
Yes 47 (45)
No 58 (55)

Abbreviations: ICI, immune checkpoint inhibitor; Chemo, platinum-doublet chemotherapy; ECOG-PS, Eastern Cooperative Oncology Group
performance status; NOS, not otherwise specified; PD-L1 TPS, programmed cell death—ligand 1 tumor proportion score; LDH, lactate
dehydrogenase; dNLR, derived neutrophil to lymphocyte ratio; PD-1, programmed cell death—1.

aPercentages may not add up to 100 because of rounding.

Current smokers were defined as individuals who had smoked 2100 cigarettes including at least one within the year prior to diagnosis; former
smokers as those who had smoked 2100 cigarettes but had quit >1 year prior to diagnosis; and never smokers as those who had smoked
<100 cigarettes.

°Absolute neutrophil count/(white blood cell count — absolute neutrophil count).
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EREOBBMIM O RfEL 214 B H (95%E#EXH [CI, 19.5~23.1 B H) Th-olz,

Time-dependent receiver operating characteristic & iV T, ICL#£D 12 7 A PFS # T+ % I

T, JE/R TB OF y A ZEIZ 110mm THDH Z EBREH S 7=, Cox Ll — RENE

ET VT, ICTERIZEBWT TB 28 PFS 38 LV 0OS LN L CRE T2 Z L BB 607 -
(PFS (hazard ratio : HR) 0.23 [95% C10.12-0.42], P<.001 ; OS HR 0.21 [95% CI0.10-



0.44] ,P<0.001) T >77%, Chemo F£TlL727r> 7 (PFS ® HR0.83 [95% C10.51-1.35],
P=0.45; OS ® HR 1.22 [95% CI 0.68-2.19], P=10.50), S HIZ, ZDOH v bA7fED TB
I%. ICI+Chemo FEIZ I 1T 5 LA &f#HT T, PFS (HR0.71 [95%C10.32-1.60], P=0.41) ¥
L V0SS (HR0.20 [0.03-1.23], P=0.08) & IIBE L7207z, £/, ZORED v N4 7
EIZ X BIRIERGE OE W Z -9 5 72912, propensity score-weighted survival curve analysis
EAToTc, ZOFER, ICI #TIX, LTB @472 HTB LY & PFS A EIZHER L inverse
probability weighting (IPW) #i#% HR=0.32 (95% CI0.19-0.53, P<0.001), Chemo #£Ci%
TDO XD REITR ORI (IPW %% HR=0.83 [0.26-2.65], P=0.76) ([X|2A B X
U'2B), OS &, ICI#? HTB (2T LTB THEICIERE L (IPW #i%% HR=0.30 (95%
CI10.17-0.55, P<.001) THo7=DiZxf L, Chemo #ETIX, OS ICHERETR LN
7= (IPW %1% HR=0.88 [0.31-2.46], P=0.80) (X 2C B LW 2D) ZOLOIZ, ICI#T
DI TB BRFNRTHINFThH L 2 L PR S T,

(A) PFS in the ICI cohort (B) PFS in the Chemo cohort
w— BTS 110 mm (n = 49) w— BTS 110 mm (n = 64)
100 Median: 17.9 months (95% Cl, 10.4-26.1) 100 ledian: 6.3 months (95% Cl, 4.0-8.5)

—_— BIS >110 mm (n =
Median: 4.3 months (95% C1,1.95.5) 80

— BTs nomm(

39)
80 n:5.1 months ws% Cl, 0.4-NR)

Log-rank test: P < 001 Log-rank test: P = 69

IS . HR = 0.32 (95% CI, 0.19-0.53; P <.001) £ w HR = 0.83 (95% CI, 0.26-2.65; P = 76)
2 RMST difference = -9.0 months 2 RMST difference = 1.2 months
] (95% CI, =12.3--5.6; P < .001) e (95% CI, -5.5-7.9; P =.73)
@ a0 P 4
w w
a a
20 20
0+ 0+
o 5 10 15 20 25 30 35 40 o 5 10 15 20 25 30 35 40
No. atrisk Time (months) No. at risk Time (months)
BISs110mm 542 419 352 260 167 113 86 35 0 BTSs110mm 668 385 173 94 31 10 10 0 0
BIS>110mm 402 160 64 43 23 06 06 0 0 BIS>110mm 478 241 137 121 116 0 o o o0
(C) OS in the ICI cohort — BTS <110 mm (n = 49) (D) OS in the Chemo cohort — s1Sstiomn (=64
100 Median: NR (95% CI, 22.2-NR) 6o, Median: 13.2 months (95% CI, 12.2:21.3)
w— BTS >110 mm (n = 57) w— BTS >110 mm (n
Median: 9.3 months (95% Cl, 4.9-17.3) Modian: 152 menit (ss% CI, 1.3:NR)
% ) Log-rank test: P <001 L Log-rank test: P = .78
= HR = 0.30 (95% CI, 0.17-0.55; P < .001) = HR = 0.8 (95% CI, 0.31-2.46; P = 80)
£ 60 . £ 0 RMST difference = 1.3 months
o 2 (95% CI, -8.7-11.4; P = .79
B g )
RMST difference =
40 A
8 (95% CI, ~16.5--5.8; e oon g @
20 20
0 : [
o 5 10 15 20 25 30 35 40 o 5 10 15 20 25 30 35 40
No. at isk Time (months) No. atrisk Time (months)
BISs110mm 542 498 474 369 262 151 107 44 O BISsi10mm 668 569 492 264 214 119 41 11 0
BTS>110mm 402 273 182 156 67 24 13 07 0 BTS>110mm 478 317 263 209 171 37 16 06 0

2 RS y PATETHT KO PFS BXR0OS ©
IPW %% @ Kaplan-Meier fZH7
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ICI 8% Zxt3 % HTB @TE#‘#@AJ%‘%%{E IKF DA T =X L a5 T, irGEP g
BATo T2, RV LA E 7213 PD-L1 EMEOEE X, LTB ALV & HTB B CE< b
77

Gene set fJEATOFER. HTB TlX, Wnt 27 F /L Clid72 <. nuclear factor (NF) -k B 7
F/V, Notch > 7 F /L transforming growth factor (TGF) -B ¥ 7 /72 & IEIGE OTENE
BZRT W ONDOEELR T FANRFEICEA LTV (M 3A), L2rL, IFN ¥ 277



V. JAK-STAT &7 F v, A MIA VBRI OTEDA 7TV, REMROES LB
B, HURIRR, IFN-y 72 E OGN EROSICBET 5 & 7 2 F ¥ — b ICHIARICHT 5
FOSPERMEVIZ S 3 53, HTB THEIC EF LT\, HEITRE X, BfiRa
—hAV POV T EXF ¥ —H HIB THEICEA LT THD (K4A) Ll fh
DHRPEMILR DY 7 X F ¥ —IX HIB & LTB THEREITR) o7, FEE. Volcano plot fi#
HrClix. CCL7, CCL8, CCL20 72 XD~/ 177 —VhFT D7 ENA » DEET0,
CCL13, TGFB2 7¢ & DJEGIER L OBRIEED M2~ 7 v 7 7 — O NpEAT 55 F D
faf OB, HTB THEICE2 > 7= (X 3B), F7-. angiopoietinlike4 (ANGPTL4) <°
vascular endothelial growth factor (VEGF) C 72 & o (i 4% 874 B s 7 O R EL H HTB T
M2l a7y =V OGERI IR o7z, I HIZ, M2Rlwrr 7y — U
BAR T Z <% &, mannose receptor C-type 1 (MRC1), TGF beta receptor 2 (TGFBR2) ,
membrane spanning 4-domains A4A (MS4A4A) 72 EO M2 v 7 v 7 7 —VHilaRm~—7 —
DFBLY, HTB THEIWZ EF- LTz (K30),

UL EDORER DS HTB Tl SO L 7o REV & 7 o 7zns, M2 U5 R
~ 7 177 — (tumor-associated macrophage : TAM) . protumorigenic pathways, L% #r4
(R L 7o B FREERHMUP B L THEL TWD Z Lhbhrol,
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A8 D% Jifi % FFAFFE Tld, RIGEOETT « FHF NSCLC #3128\ T, HTB 7’ PD-1/PD-
Ll FREANEEO THARE B LTCHEL TWAZ ENRBELMNNI o7, Z OBEM I,



ICILEECBWTORI LN THY . 7T FFH-HID Chemo HEIZ I W TITTER RN RIT AN 72
WZ &6, TBIFHEAT « #5358 NSCLC IZ361F 5 ICI R A7 DIRFEN R THIK T % rlREME
DRI ST, S BT ARUFIE DO XTGBT OIRIERT O NEE A 2 xf G & LT PRE 72 irGEP
itz K 0 . PD-1/PD-L1 [HEFNER DR TRIK & LTO TB DIRJEIZH D A N =KL
DWTORFT 5 Z LN TE, HTB IZHB1T HH0EFIED THA RREIFICIE M2 T TAM
& protumorigenic pathways 235 L TW\WoH Z &b holz, ZDO X IIZ, DiLbildOisE
%, ERROLIZHB W T, PD-1/PD-L1 FAFERIEDEGIRE & L CTO HTB OEEMEIT L E Y
T,

AEIOHFTEIL, PD-1/PD-L1 [LEAZ O Lz, &2 WIE0FH L T nWglEggE o~ 2
FF A G I RIEE 2 T 2R G, ZROIBFRED 2y NSCLC &R L Lz
&, TB OKEN v NATEEMNT L= 2 &, SERMITICIN 2 TEm A 2 712 k-3<
IPW 72 EOFEFHNT 7o —F 28HA L2 LR ERER SN D, Divbiudbii, <7 A
ETMCBWT, RUAT =<l E L 2 BEOEE CH-> T, RE2E
Bolx PD-1 FLEANC OGS T, NS RIESEIT LT 2 2 2R LY, iz, MifakEsE
PESEANC L IR T TB 2 S5 &, ~ U ATl PD-1/PD-L1 #EBiEIEIC %32 TB |
E 5 ICTHER Rk ST Y, ZORMN G, ICI DAZMIEITH T 5 TB OEREIL, il
DIOWFERE RIS 77 FFRAIGHEFRIEL T 5 2 & T, A< & b oI
ﬁﬁ‘ﬁ’éhé EEZOND, Flo, PO HLRY 2k TICRHMliS iz Z & D72,

IRIIRIZH51T 2 TB & ISR BREE & DBIRIZ OV T B <72, HTB /X, T #ifig
®&ﬁ%4y&~7luyﬁ8@%4Fﬁ%y@yﬁ%wﬁ (2B % B s DI HLIC
RMeEis &9 7%, SSRGS ORE LIIEE L T3, A7/ —
~ BEOIMEHEEZMIEZE AW o TR ONEBEEOML L —FH LT\ 19, 512, b
VOO CIrx, M2 8 TAM JEME, & HT A, TGF-B v 772 8, W DhDmE
HilFy 72 R B A HTB & B L TV 2 & 23R S 4, HTB B 12815 % PD-1/PD-L1 T
FAEONRDBRNZ EDO—K Lo TWD AN 5, M2 L TAM 13X, S HnflEH <
PRSI ERZ RS Z ML TEY | MEFHAES TGE-B & /v &G L ChlEg ik

OIMHFNZHTH LT D D2 b T - IR ¥ > 7 L @ irGEP fi#fir Cix, HTB &3
IZF T NE-B B XL O Notch & 27 F/URR BRI B4 2 AR T O IR L T”WDH Z &R
LMo 72, ZHHOREKIL, TME &3S U72 B TR AR O A7 2R U, el
TIE, JEE~O M2 B TAM OB 5| B 722 & H 4, TGF-B > 7 F /L O LIZB G- L T
WHZENRBINTWD YW X Hic, BAMRIZIIT S 245 protumorigenic
IR T ARER B OTEPE(LIX, TB 28NS E, M2 B TAM O, B 7o i 8
TGF-p ¥ 7T NV EFET DL EEZLNDN, 2D DRKIC X > CTHUIEE SN 0 12H

EHEEEINDLZ EiTWEEZBND,

INHOTF—F1E, HTBIZ K 5 ICLitMEZ ek $ 5 72 O OIREIkIS 2 "2 L T\ D, K



WG LTk, MR EMETEIR & . BOSRCIEE DIER 72 & o RFTiaE O OF 238 L
TWH b Ly, PR EMEZEE T 5L, LTB (213 PD-1/PD-L1 [HFE A Hh
BIEEE BT RETHAH, MEFEABEACLDERE LB X2 655, HTB Tl
VEGF-C B FOREADBEML TWDEZ ERbhoTNDHZ LD, ~/LF VEGF Z &K
FREAIO A0 L TWD 0t L7y, S 52, M2 ! TAM X° TGF-p 7 F /L & fHE S
HEMOICI NHERET THY ., 20X )RR TIIRFBLETH D 919,
SEIDOBEIEIN L O DORA R & 5, 2 ARKBIEITH A S BENETHDL Z &,
BAZ, MEEa AR — FEREL TWRWI &, FEIZ, P TR Z VS h—ATF7 =K
SWTOARTME Zili L7722 & THDH, LavL, ABFZE T, BEORBED B & %4 &
LTV, UTVT =V RT =23 H56N5, BigH LU A TRE I EED =
B— N AR TIETRANT LR, ICT oAbk s TB OBEEN B L TREh
2o E£72. DRI D irGEP 7 —# %, TME I[ZBT 2T DME L b —&% L CH V., HTB
2 ICT TR 532 A B =X 5% X0 FEMICARIT 9 5 72 010X, TSN OB O iz i
iz /= R A hORFEGRESL, TMB BB FE LA BT 7 LIREDO R 72 £
ELRDFENLETH D,

5.5EE

JEI5 823 2y NSCLC 1%, Notch X°> NF-xB 72 & D ¥ 7 F WARER I SR 2, M2 Bl
TAM, I 4, TGF-B 72 £ D v 7 MR EEIC X 0 SR HIREEIZ 72 > TW D 729 ICT
BHRNZ L, PIENEHE DB ICI+Chemo DO UF LA RETT 2RI & 72 5, £/, ICI i
PEIZBI 3% TME 70 7 7 A VA E & LT FTHIRRIEORBE b LREN D,
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