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ACTH adrenocorticotropic hormone

ALBI albumin-bilirubin score

AUC area under the curve

CTCAE common terminology criteria for adverse events
CRP C-reactive protein

CTLA-4 cytotoxic T-lymphocyte antigen 4
ECOG PS Eastern Cooperative Oncology Group Performance Status
GH growth hormone

HR hazard ratio

HNC head and neck cancer

HCC hepatocellular carcinoma

HLA human leukocyte antigen

ICI immune checkpoint inhibitor

iIrAE immune-related adverse events
KL-6 Krebs von den Lungen 6

mGPS modified Glasgow prognostic score
FcRn neonatal Fc receptor

NLR neutrophils to lymphocytes ratio
0S overall survival

PLR platelet to lymphocyte ratio

PNI prognostic nutrition index

PD-L1 programmed cell death ligand-1

PD-1 programmed cell death-1



PFS

PRL

PMS

RWD

ROC

RCC

TSH

95% ClI

progression-free survival
prolactin

propensity score matching

real world data

receiver operating characteristics
renal cell carcinoma

thyroid stimulating hormone

95% confidence intervals
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MNEDGfE > AT KTHEE BB MIE O H B2 B LR35 &0 5 g
FigHE 2 & o, IEEMIIIARKRE I BRE LTS D THLH05, BIEHUR & FET
DRI R AE R A2 G T 2 EERFRENEAELZRET 5720, FECLE LTR
kS NIIE S AT AOWE G LD, L LR b, BEEAICIT 2 EHE R
WFRIZAE EPED D OIBERA I = X AOHELERH Y | 1990 FARHIFHIZ 2 &k
HEIRE A T = X LD EBRKF- L LT cytotoxic T-lymphocyte antigen 4 (CTLA-4), 1
& O programmed cell death-1 (PD-1)723 AL HE & 4172 24, CTLA-4 (3FUREE M X 5
T A DT AL FL (priming phase) |23V T, cluster of differentiation (CD) 80 K (X
CD86 LT 5 Z & T T MIOTEMHE(LZINHEIT 5, PD-1 1ZIEMHAL T Ml iZF
L. UH» RERET DI L TREEHEILZIHIT 2 °, A%k, CTLA-4, PD-1(Z
& HITH OB ER O FRIE A OMERHCEE 2| B OB ORER - Th 5, Lo
L. 2L OEEHIIPD-1 DY 47> R TH 5 programmed cell death ligand-1 (PD-L1)%
BT D & TEME T M6 OBE A FEEY 5, £72 CTLA-4 2RI 5l
M T M2 ESENIRET 2 2 & T T MlofEMH bz BhEE L, SIS 2
G AT LEMRES D,

ZHUTHE L CTLA-4 O ¥ 7 Vil X 0 HUiEE )% 23 #5835 2 L A3 Allison
SIZE > TRANZAREN S, £72 PD-1/PD-L1 ¥ 7 F Aol ofik 4 [ U< HilE
PR A2 BT Z EBHRWTHRE SN TS, Lk, $t CTLA-4 Hitfk, $T PD-1
PUROBSE, BRARFBRAN I/ S 41, 2010 4F121EHT CTLA4 HilkTH LA B U A~
TN R R AEIC T A A R LT Z e HE S, SRET = v IR
A > FBHEEHK (immune checkpoint inhibitor, ICT) & L CTHJ CKE THFEK R SN
72 % AFTIE 2014 FFI2H PD-1 HUATH 2 =A /b~ 7 3 FUTSEBNT THFAR
Eh, FAULPLPD-1 FLATH LA T r Y X~7 FLPD-LI ik THDH T T V'Y

A= T, T alN)= T T UL T NEJERE TAH I 2R U, AR TRER 128



%5 LTzo Table 1 [IZAITCTISIT 2D ICI O DILKR A7, 2018 AELAREIZ ICT HLA4]
TORFETIHRL, =R~ T AU AT OO, 7 THERSE, BT
FE & OPFRPEEDOBRRE DI 1 IERE N DA I D L o2k o7,
BUETIT 14 FWREICHEIC A FF D, ICL (345 2 OFFRIZ T DIEEIRE L —8H L7
breakthrough therapy & 72> T 5 1011

ICI DIERNRITI 1T D REBRFFEO—21%, BRI O 2 b a— L sa]
REZR M TH Y . ZHE TEWTH o B METUE A5 TSRO TR &
REL B HAEFMHZTRT(Fig D25, #1176 L3826 7 2 B R AR
H 655 H A RRIIR LT 1 ) A= 7 Oz FHE L 72 KEYNOTE-001 5812
WL, TR 43 » A OBBMARIZIHB VT 105 £4(16.0%) 3 522 B2~ LT
D, ZTDHH I LIFBEICN LT n ) Xv T OF G2 1k LTz 4 BEGEOE
TR/ IR IR BB 2 X RIC, RO KX FtL b =R~ T ORI g
L 7= CheckMate-017,-057 3AER D 5 FFAEFF=RIT, R X T R/BED 2.6%, =R /L~
THED 13.4% Th o 72 P, FRRICEERR O T Ml B 2 2k =~ nm
U LR L =R~ T OFNEZ HHE LT- CheckMate-025 RER D 5 FFEAFFHIT TN
2 U AARED 18.0%, =R~ THEMN 260% TH o712 1%, Z DL ) ITEmEIC L v
WEH D DY 10%0> 5 30%1E E SR 2280 R 2~ 28R Th 5 —J7
T, Y OZEOEEIIRIZICI DIERIREHF LNV EHEETH D,

ICT IRIRIC BT DR ROIE NGEDIEIIL, ICT {nfRFERE D 72O D R DORE
T 5, FE/INHIN LTS 2B\ TIRESC 381 % PD-L1 FEHENLET
HIRFI270 0 | FERRITIRFEEPFUHEH STV 5, £ OMIGER R 2 T3 5 K+
(XSS B IR -, IERISE A N BR B B (A -, i "R R BRTLR 7, 18 EHORIE 770 &
IMEERE SN TS, T HHER PRI ZBRRBLSG IR S 5 72012
TG LSO E OPLT M, B EEE T~ EIE b (L L TRV ., 5l &k EIh
FENR TR FORBITEETH 5,



Table 1. The history of indication approval for immune checkpoint inhibitors in Japan.

year ICI Indication Key trial
2014.07 nivolumab Melanoma ONO-4538-02, CheckMate-037
2015. 07 ipilimumab Melanoma
2015. 12 nivolumab NSCLC CheckMate-017, CheckMate-057
2016. 08 nivolumab RCC CheckMate-025
2016. 09 pembrolizumab Melanoma KEYNOTE-001, KEYNOTE-006
2016. 12 pembrolizumab NSCLC KEYNOTE-001, KEYNOTE-010
2016. 12 nivolumab NHL ONO-4538-15, CheckMate-205
2017.03 nivolumab HNC ONO-4538-11/CA209141
2017.09 avelumab MCC JAVELIN Merkel 200
2017.09 nivolumab Gastric ONO-4538-12/ATTRACTION-2
2017.11 pembrolizumab NHL KEYNOTE-013, KEYNOTE-010
2017.12 pembrolizumab Urothelial KEYNOTE-012, KEYNOTE-045
2018.01 atezolizumab NSCLC OAK
2018. 05 nivolumab + ipilimumab Melanoma ONO-4538-17, CheckMate-067
2018. 07 durvalumab NSCLC PACIFIC
2018. 08 nivolumab + ipilimumab RCC CheckMate-214
2018. 08 nivolumab Mesothelioma ONO-4538-41
2018.08 nivolumab Melanoma (Adjuvant) CheckMate-238
2018.12 pembrolizumab Melanoma (Adjuvant) KEYNOTE-054
2018.12 pembrolizumab + chemo NSCLC KEYNOTE-189, KEYNOTE-407
2018.12 pembrolizumab NSCLC KEYNOTE-042
2018. 12 atezolizumab + bevacizumab NSCLC IMpower150

+ chemo
2018.12 pembrolizumab MSI-High Solid KEYNOTE-158, KEYNOTE-164
2019. 08 atezolizumab + chemo ED-SCLC IMpower133
2019.09 atezolizumab + chemo TNBC IMpassion130
2019.12 pembrolizumab + axitinib RCC KEYNOTE-426
2019. 12 avelumab + axitinib RCC JAVELIN Renal 101
2019. 12 pembrolizumab + chemo HNC KEYNOTE-048
2020. 02 nivolumab Esophagus ATTRACTION-3
2020. 02 nivolumab MSI-High colorectal ~ CheckMate-142
2020. 08 pembrolizumab Esophagus KEYNOTE-180, KEYNOTE-181
2020. 08 durvalumab + chemo ED-SCLC CASPIAN
2020. 09 nivolumab + ipilimumab MSI-High colorectal ~ CheckMate-142
2020.09 atezolizumab + bevacizumab HCC IMbravel50
2020. 11 nivolumab + ipilimumab NSCLC CheckMate-227
220,11 [yvolumed + pilimumeb + e CheckMate-9LA
2020. 11 nivolumab + chemo NSCLC CheckMate-227
2021.02 avelumab + axitinib Urothelial JAVELIN Bladder 100
2021. 05 nivolumab + ipilimumab Mesothelioma CheckMate-743

NSCLC: non-small cell lung cancer, RCC: renal cell carcinoma, NHL: non-Hodgkin’s lymphoma,
HNC: head and neck cancer, MCC: Merkel cell carcinoma, MSI: microsatellite instability,
ED-SCLC: extensive disease small cell lung cancer, HCC: hepatocellular carcinoma,
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Figure 1 Characteristic differences of survival prolongation between immune checkpoint
agents and conventional chemotherapy or molecular targeted therapy.

(This figure is taken from reference 12, figure 3)
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5 1350y BE I A 42 (immune-related adverse events, irAE) & FEEHL, FEMEAL L7- B
CREII 2T OH LD DIEMEHE L 5 5 78, (REM rAE & LTIE, KERE
. NIMBERERETE . AToe. KIGZc. MIBEMMRZR EzET b, BEIMEVW N E
JEMVEEJGE, OFFR, MERERIER EHRIENRE SN TS, HIE irAE DFIE
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U LEDERNG, AWFFETIE, JLM RS T S5 ICT ORFKRE, irAE
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3T TIL, B ORI & BB BRI DRI B B L, B 4 O TlHRED
ICI DVEFNFIC G- 2 DB L | BRBRSGICBIT 5 13 F~—F—& L ToOrHEM:

(W TR &2 32 L 72,



FTIE GEFzv IR, MEERFERHBEOL R UL L irAE BB
AE

1 #E

2014 4, EMEREAMEII S LA TRIORET = v 7 AA > LEHE(immune-
checkpoint inhibitor, ICI) Td» % =R /L~ 7 Offi A BALE S T LUK, ICI D JsHi K
IFIE L, BIFETIXZ < OFFE T ICI 23MEH AIHE & 72 - 7=(Table.1), JUINRZEEEL
(LT, SBDIZHRWT G 2 O HBEEIIE < # L TV 5 (Fig. 2a, b),

ICTIZ, fERDORAMBLIEF AR/ FHERISE TIIE U o 72 H SR B
RWERIZMEC 2, 23 B I35 BEA F F5 (immune-related adverse events, irAE) &
FEIZAL, TEMEL LT H QR I 2 S 0 b bW DHlifige 2 W8T 2 178, Z o HIAHE
72 ITAE IR D Z LIXE S TiEa < TREOHL & 7 D FRHERR O - Tld iz
<. Woris, FFlE. Bg. WHALE 72 & irAE B3R AET DR 2 B LT o ER, 3K
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Figure 2 Number of patients receiving ICI treatment in Kyushu University Hospital.

(a) Each bar represents the number of patients newly started on ICI therapy in one year, with the
number increasing further in 2020 due to additional indications for esophageal cancer and
hepatocellular carcinoma. (b) The number of patients who administered ICI therapy in outpatient’s
chemotherapy room and comparison with that of other chemotherapy or molecular targeting therapy.
The triangular dots show the percentage of patients who administered ICI therapy as outpatients,
and the number is increasing every year.
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F - RRBR A A L, IrAE ISR LGRS KT ARk E LC T — A IC &%
R L7z, F— 4 ICH ITSEAIRMAGE S O & 720 | Z2RELOER, irAE & 4824
THER, BHEMEZ DAT 4 HIVAS v TRBINL TS, ICT EGREOMRA
HH OHIES irAE XIS 7 VT U X ADOREZITV, RENZSEERT T ICT 12X G
THF—AEROBEL | BRE7R ICUHRRZZITT 2720 DiRE 2 B L1z,

F— A4 ICI TIIFERIF LY irAE OFEBURILZ A L. £ OFHBELHIELR
78 EERNT LBENAN T LT e, L L7e b, irAE BIEBFD U A7 L
D9 HREYE R, rAE BAERO TRICET A2EHRITEN SN TE 6T, st
LCHEARFTDRIRETH -T2, £ZT20I18 FRL VFAERKAELILAL, ICI BX
WVrAE ORI 2 B E LTICI VYA b U OFERRZBItE LT-,

TR ERBUIGIZT % EWRAT £ 22 _IRAIH ATRE 72 B Thli L 72 Real World Data
RWD)SEH &N THEY | FROEFZFHECTIRE ORI, I iR
ETHATHDEENTND, ICTIZBWTH RWD 2 AW MiEIIFEE L, KE
5L EFE LD (U.S. Food and Drug Administration, FDA) 23ABE L CWAEIEH O B
REHAET —H _X—ATdH 5 FDA Adverse Event Reporting System (FAERS)% Fu 7=
FRAT DS SENE S TN D FRICHEAEBELE OV 72 DR RSO B IS D\ T RIE S
FRE(LD U A 7 [RFRIT S s ST % 28 RWD O CEREEZR SILTFT — 4
DETHD, D ICI LA b UITHEMERR D72 DIEBIEUZIR Y 238 5 b DD,
ICHER BT O - SRR OIRIRTE S HEERICHA - RS h T, &
T B R RER & H U X0 IR IRV R T OISR FTRE T H 0 | ICT O EfEH %
Hif) & LIZAFFEIC B W THEBEICIS T 5 RWD OREITERPRKENWEB 2 5,

2014 FFDO =R~ 7 LifibAkE, 5T PD-1 Hifl. $U PD-L1 HUiK D HARIED A <
i &AL TW Ay, 2019 AFEE LD 2 Al ICT PFAFRIES ICT ITAbFBRIES S T4
SR A R 2 IRBABIR S, BIETIXE < OB T RIGEEZH-> T\ 5,



THHL CTLA4 iR A VU A~ 7 L HL PD-1 HUk=R /L~ 7 OOf A E TR
. EMERARE, 2 LR NaiE TEAZSBE S TR Y | ERR B2 28
ER7 07 7 A VTRET DLENH D, T T ICILVLY A M) OF —Z 2 v
TofEr o> 161 & LT, $L PD-1 HURHAIRR L & 5L PD-1 HUik & 51 CTLA-4 HUED G
MBEIZIT D rAE BBLO I A F2hi LTz, MNAREINEIZIB W T, HL CTLA4
PUARIT T M DOFEVE(E (priming phase) TYEM L. T PD-1 HUAIE T #ifE o EIZHT %t
F 5 BB (effector phase) TIEAT 5., MASIEINE % 2 Bz 0 i L3 2 0f
FVERE T O irAE BHLUCEA 23R 134 72 < . BIRBLSICRB W TEERIGH
272D LERD,
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2014 42 9 H 10 HERIZ T ICI 2 W IBR 217 o T2 B 2R, iRzl
FIICI LY A MU ORI G & Lic, imR. b L <UEEMFEERFRHERIC TICHR
Wk Bl SN BEITRA Lz, £/, ICT BB X OGRRRIED irAE b fighr
(CBR Ui, BUALL OFRE OIS & 0O 2 B R B s & k4 &
L. 2014429 A5 2021 4F 1 A £ TR A BAA LICBE 2t R e Lz, b
DA R U OREEEE X OV rAE OFATIFZEIE UM KR e 2 5 1 X R AT 2 ff B

BRB B OEKRAEGTE L 7= (KR 5 2020-155),

2-2  IRIEHROUE

BTCOT—ZIIBEFHNT VAT ALV HGHEOCHT Lz, BFEHROE
FerE. BTG . BRRRRAME 2 ICTIRIRBHAA 2 DIRIE T IR HRE THN 5
PO F TR L, AOHERIN TE L 9 BEALEE L -0 bz, L
VA RMVITRE LT,

2-3 irAE OFFfh

IrAE (X ICT# 5, b LT IrAER G TRICHEE LT b O 2T X TINE L,
irAE O3 FAIET A U D EERIESE SR O A BT A ATHE > THEfE L2 EAEFE 1,
common terminology criteria for adverse events (CTCAE) ver.5.0 % A\ CEEAf L 7=,
itAE ORBIZW O, LEIZEG U CHYRREIMTON TS Z L 2R L
ek A M Lo, B2 0E, RIEMRROBZE O DICIE, KU BTRA & flifn i
OB ATV, RIBRITH LR T EELE NRBERA 21TV, filhod AIee: 2 HF
BRI 2701 rAE ([CHEE L7 lgds (B, BIE, TR L) oLy o 720
HENHELTWD Z EEEB LT ETHEGR L IrAE & L TRER L7z, FURIRE
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B SRR T IE 72 & DN IWLFR irAE OFEM72 0 3H « Bk, TR

Eﬂﬂl

AIEER VT IEEE, 2 v — L HINEEIRR A, H9# adrenocorticotropic hormone
(ACTH)E fafikB, =& B fafakBR, growth hormone releasing peptide-2 (GHRP2) £ faf ik
B, A AU ARMBEAATFABROR R 2 S EI2F N L, BAEFNIE L TR WEM
= DR 2 52 FEAR 22 1 R D B Gk & FEht L 72,

2-4  HEEHERMT

ZHRAND irAE BAEDHERIZBW T, MO T 3 —Z2 8 o #glL Fisher’s

exact test, 1HFHE A EL D LL#gE X Mann-Whitney U test & F U 7=,
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3-1 LUANYDOHEL BEER

ICI # 5-BF OFREHINI /2 L P A b U OEE Ll L7, FHENEITICI DR
WD RS irAE DFEBLOME N 72 T 248984 FEhi§ 5 72, Table 2 (TR T L3
T, TRFERTR L 7 D IS, ICTIEMRBH AR DRRIRR R, BRARMRAEIZ ST
e L CUNEE L7z,

2021 FE 3 H £ TIT, 14mfEICK L 820 4 DR L FE L, LA R UITREKL
T, BEREE OFFMZ Table 3 (R, 1RIRBAMARFOF i JEIL 67 7%, HHEN
593 4 (72.3%). 1 WiaH & LTICI Z3EA L72 B D 259 44 (31.6%), 2 IRIGHEH
317 4 (38.7%). 3 IRIBHELLEDN 244 £4(29.7%) T > 7=, F =15 4EH O Eastern
Cooperative Oncology Group Performance Status (ECOG PS) 0 & 835 73 381 44 (46.5%).
PS 1 7% 352 44(42.9%). PS2 LA LT H L7377 87 4(10.6%) T o7z,

fEH U7-3A 3P0 PD-1 HUATH D =R~ 70 b % < 420 £4(51.2%, 2014 4F
9 ABRAA), IRWTRINRAT 1) X< 7728 188 4(22.9%. 2017 4 3 HERMR) TH -
72, 2018 4E 8 A LW =R~ 7 L HiL CTLA-4 HiiRkD A ¥V L~ 7 OOF FFRIEH E
PR X OB M CHEMRTRE L 72V | 47 £(5.7%)DBF LB LTz, 70,
201943 A KV ICTIALFRIE S L <130 FIRREEZ OF - 2 16 0RIE D B 4G S A,
B E TIZ 94 44(11.5%) & Bk L 7=,

F72. Table 4 [ZKFRFEOBEH AL, Flnrhdefif, MR AaWREZ =
U7co FE/INHIRafE 23 i & BB R < 249 44, BHSHEME DS 142 44, EVERAE

D 135 4. BHHITAE DS 100 4 OB Ek % Fhi LT~
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Table 2. Investigation data for ICI-Registry

Patient information Blood count tests

Blood chemistry tests

Hormone tests

department WBC (10%/uL) total protein (g/dL) Anti-nuclear antibody
age RBC (105/uL) albumin (g/dL) CEA (ng/mL)
sex hemoglobin (g/dL) BUN (mg/dL) CYFRA (ng/mL)
height hematocrit (%) creatinine (mg/dL) CA19-9 (U/mL)
weight MCV (fL) uric acid (mg/dL) SCC (ng/mL)
body mass index MCH (pg) total bilirubin (mg/dL) KL-6 (U/mL)
ECOG PS MCHC (g/dL) direct bilirubin (mg/dL) SP-A (ng/mL)
smoking habitant Platelet (10%/uL)  AST (U/L) SP-D (ng/mL)
drinking habitant RDW (%) ALT (U/L) ACTH (pg/mL)
comorbidity MPV (fL) LDH (U/L) cortisol (ug/dL)
concomitant medication PDW (%) ALP (U/L) TSH (uIU/mL)
% neutrophil (%) y-GTP (U/L) F-T3 (ng/dL)
Tumor information % lymphocyte (%) cholinesterase (U/L) F-T4 (ng/dL)
primary tumor % monocyte (%)  amylase (U/L) BNP (pg/mL)
tumor subtype % eosinophil (%)  lipase (U/L)
metastasis % basophil (%) creatine kinase (U/L) Urine tests
stage % LUC (%) glucose (mg/dL) color
PD-L1 expression (%) total-cholesterol (mg/dL)  cloudy

prior treatment Coagulation tests

fibrin (mg/dL)

triglyceride (mg/dL) specific gravity
HDL-cholesterol (mg/dL) pH

Treatment information FDP (ug/mL) LDL-cholesterol (mg/dL)  Uric protein
ICI drugs d-dimer (ng/mL)  C-reactive protein (mg/dL) Uric glucose
date of dosing PT-INR (INR) Na, natrium (mmol/L) Uric blood
number of dosing APTT (sec) K, potassium (mmol/L) Uric ketone
date of death Cl, chlorine (mmol/L) Urobilinogen
next treatment Infection tests Ca, calcium (mg/dL) Uric bilirubin
HBs antigen Mg, magnesium (mg/dL)  Uric nitrate
irAE information HBs antibody P, phosphorus (mg/dL) Uric leucocyte reaction
date of irAE HCV antibody eGFR Uric creatinine
irAE type HTLV-1 antibody HbAlc (%)

worst grade
steroid usage and dose

rheumatoid factor (IU/mL)
A/G Ratio

ICI: immune checkpoint inhibitor, ECOG PS: Eastern Cooperative Oncology Group Performance
Status, PD-L1: programmed cell death ligand-1, irAE: immune-related adverse events, WBC: white
blood cell, RBC: red blood cell, MCV: mean corpuscular volume, MCH: mean corpuscular
hemoglobin, MCHC: mean corpuscular hemoglobin concentration, RDW: RBC distribution width,
MPV: mean platelet volume, PDW: platelet distribution width, LUC: large unstained cell, FDP:
fibrin-fibrinogen degradation products, PT-INR: international normalized ratio of prothrombin time,
APTT: activated partial thromboplastin time, HBs: hepatitis B surface, HCV: hepatitis C virus,
HTLV-1: human T-cell leukemia virus type 1, BUN: blood urea nitrogen, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, ALP: alkaline
phosphatase, y-GTP: y-glutamyl transpeptidase, HDL: high-density lipoprotein, LDL: low-density
lipoprotein, eGFR: estimated glomerular filtration rate, HbAlc hemoglobin Alc, A/G Ratio:
albumin/globulin ratio, CEA: carcinoembryonic antigen, CYFRA: cytokeratin fragment, CA19-9:
carbohydrate antigen 19-9, SCC: squamous cell carcinoma, KL-6: Krebs von den Lungen 6, SP-A:
pulmonary surfactant protein-A, SP-D: pulmonary surfactant protein-D, ACTH: adrenocorticotropic
hormone, TSH: thyroid stimulating hormone, F-T3: free triiodothyronine, F-T4: free thyroxine,
BNP: brain natriuretic peptide
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Table 3. Patient backgrounds registered in Kyushu University Hospital ICI-Registry

.. Age, median Sex Treatment line
Administered ICls N (rgnge) (M/F)  1st/2nd/ 3rd—
Total 820 67 14-89 593 /227 259/317/244
Administered ICls
Anti CTLA-4 mAbs

ipilimumab 9 63 (32-77) 5/4 0/3/6
Anti PD-1 mAbs
nivolumab 420 66  (14-88) 303/117 69/178/173
pembrolizumab 188 69 (38-89) 132/56 89/61/38
Anti PD-L1 mAbs
atezolizumab 20 66  (47-80) 15/5 214114
durvalumab 39 67 (31-83) 32/7 0/39/0
avelumab 3 82 (76-84) 2/1 3/0/0
Combination
nivolumab + ipilimumab 47 64 (21-85) 31/16 37/71/3
nivolumab + ipilimumab + chemo 5 71 (68-72) 5/0 5/0/0
pembrolizumab + chemo 30 65.5 (30-75) 23/7 26/3/1
atezolizumab + chemo 23 70 (36-82) 13/10 12/8/3
pembrolizumab + axitinib 8 64.5 (54-83) 8/0 8/0/0
avelumab + axitinib 2 66 (63-69) 1/1 2/0/0
atezolizumab + bevacizumab 26 72 (60-89) 23/3 6/14/6

ICI: immune checkpoint inhibitor, M: male, F: female, PD-1: programmed cell death-1, PD-L1:
programmed cell death ligand-1, CTLA-4: cytotoxic T-lymphocyte antigen 4, mAbs: monoclonal
antibodies

13



Table 4. Patient backgrounds arranged into each primary tumor type

Primary tumor type N = 820 Age, median Sex Treatment line
and administered I1Cls B (range) (M/F) 1st/2nd/ 3rd-

Malignant melanoma 135

ipilimumab 9 63 (32-77) 5/4 0/3/6

nivolumab 68 66 (14-85) 36/32 27127114

pembrolizumab 41 69 (39-87) 23/18 25/6/10

nivolumab + ipilimumab 17 62 (38-85) 10/7 717/3
Merkel cell carcinoma 3

avelumab 3 82 (76-84) 2/1 3/0/0
Non-small cell lung cancer 249

nivolumab 88 66 (36-88) 73/15 3/36/49

pembrolizumab 63 69 (43-89) 51/12 36/18/9

atezolizumab 20 66 (47-80) 15/5 2/4/14

durvalumab 39 67 (31-83) 32/7 0/39/0

nivolumab + ipilimumab 1 65 — 1/0 1/0/0

pembrolizumab + chemo 22 62.5 (40-75) 15/7 20/2/0

atezolizumab + chemo 11 70 (60-80) 714 5/5/1

nivolumab + ipilimumab + chemo 5 71 (68-72) 5/0 5/0/0
Small cell lung cancer 9

atezolizumab + chemo 9 70 (56-82) 6/3 71210
Malignant pleural mesothelioma 5

nivolumab 5 67 (58-78) 4/1 0/5/0
Renal cell carcinoma 100

nivolumab 61 68 (32-82) 43/18 0/30/31

nivolumab + ipilimumab 29 68 (21-82) 20/9 29/0/0

pembrolizumab + axitinib 8 64.5 (54-83) 8/0 8/0/0

avelumab + axitinib 2 66 (63-69) 1/1 2/0/0
Urothelial cancer 35

pembrolizumab 35 70 (56-83) 25/10 6/24/5
Head and neck cancer 142

nivolumab 103 65 (22-87) 73/30 347447125

pembrolizumab 31 66 (47-86) 23/8 22/6/3

pembrolizumab + chemo 8 68.5 (30-73) 8/0 6/1/1
Gastric cancer 65

nivolumab 65 68 (41-83) 49/16 2/19/44
Esophageal cancer 28

nivolumab 27 69 (58-84) 22/5 3/16/8

pembrolizumab 1 69 — 1/0 0/1/0
Breast cancer 3

atezolizumab + chemo 3 62 (36-66) 0/3 0/1/2

(Continue to next page)
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Table 4. Patient backgrounds arranged into each primary tumor type (continue)

Primary tumor type N = 820 Age, median Sex Treatment line
and administered ICls - (range) (M/F) 1st/2nd/ 3rd-

Hodgkin lymphoma 5

nivolumab 2 445 (22-67) 210 0/1/1

pembrolizumab 3 39 (38-66) 1/2 0/2/1
MSI High 14

pembrolizumab 14 65.5 (50-85) 8/6 0/4/10
Hepatocellular carcinoma 26

atezolizumab + bevacizumab 26 72 (60-89) 23/3 6/14/6
Other 1

nivolumab 1 60 — 1/0 0/0/1

ICI: immune checkpoint inhibitor, M: male, F: female, MSI: Microsatellite Instability

3-2 irAE ZELRM

irAE #JiE OBEE % Table 5 127”3, 820 4D ICI #5835 D 5 5 360 44(43.9%) 7

irAE ZRJEL., ZD 9 5 108 4(13.2%)7° Grade 3 L O EE/EREZ R LT-, Bl

LW D tAE WEIETH2HEHH 0 . 41 £4(5.0%)7° 3 HLL LD irAE %

FIE L, IEN 37D irtAE 2 L 2 MU ICEEE LT,

Table 5. Incidence of immune-related adverse events

N =820 %

irAE incidence—no. (%) 820

no irAE 460 56.1%

any irAE 360 43.9%
irAE severity per patients—no. (%)

Grade 1 105 12.8%

Grade 2 147 17.9%

> Grade 3 108 13.2%
number of irAE per patients—no. (%)

1 229 27.9%

2 90 11.0%

>3 41 5.0%

irAE: immune-related adverse events
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Table 6. Detail of immune-related adverse events

Grade, n (%)

n 1 2 >3

Total 537 217 (40.4) 198 (36.9) 122 (22.7)

irAE subtype
skin toxicity 151 116 (76.8) 27 (179) 8 (5.3)
pneumonitis 87 47 (54.0) 19 (218) 21 (24.1)
hypothyroidism, thyroiditis 91 17 (18.7) 70 (76.9) 4 (4.4)
adrenal insufficiency, hypophysitis 43 0 (0.0) 21 (48.8) 22 (51.2)
type 1 diabetes 6 0 (0.0) 0 (0.0) 6 (100.0)
colitis 24 1 (4.2) 13 (54.2) 10 (41.7)
pancreatitis 11 0 (0.0 3 (27.3) 8 (72.7)
hepatitis 50 11 (22.0) 13 (26.0) 26 (52.0)
nephritis 18 7 (38.9) 10 (55.6) 1 (5.6)
musculoskeletal toxicity 16 3 (18.8) 7 (43.8) 6 (37.5)
nervous system toxicity 4 0 (0.0) 2 (50.00 2 (50.0)
cardiovascular toxicity 3 1 (333) 0 (0.0) 2 (66.7)
ocular toxicity 5 3 (60.0) 2 (4000 O (0.0)
hematologic toxicity 5 0 (0.0 3 (60.0) 2 (40.0)
infusion reaction 5 4 (80.0) 1 (2000 O (0.0)
other 18 7 (38.9) 7 (38.9) 4 (22.2)

IrAE: immune-related adverse events

irAE D3R 2 i0E 32 & 1B 6 # H LLINIC 84.4% (453 1), 1 4-LA
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BT < rAE BN 2 & OFIER B TIRRIE BUE R RE IR TEA MO irAE
£ R WIIE T d o 72 (Fig. 3b, ¢),
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Figure 3 Duration of irAE development from treatment start.

(a) The number of irAEs are shown in a time dependent manner. In total, 505 irAEs occurred
within a year after the initial dose of ICI treatment. (b) The median duration of irAE
incidence were 58 days and those duration were compared due to their severity. (c) The
period until each type of irAE were shown. The black bar shows range of the duration and

red dot shows the median time of incidence.
irAE: immune-related adverse events
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Figure 4 The spectrum of confirmed irAEs by primary tumors, severity, and targeted organ
systems.

(a) The incidence ratio of irAE and its severity in malignant melanoma, non-small cell lung
cancer, renal cell carcinoma, head and neck cancer, and gastric cancer. (b) Distribution of
irAEs for organ categories in all grade and (c) in Grade 3 or severer.

irAE: immune-related adverse events
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Table 7. Patient background in melanoma treated with PD-1 monotherapy or PD-1 +
CTLA-4 combination

PD-1 PD-1 + CTLA-4
monotherapy combination
Characteristic n=90 n=16
Age, median—years (range) 68 (14-87) 61 (38-85) 0.127
Sex—no. (%)
Male 49 (54.4) 10 (62.5) 0.597
Female 41  (45.6) 6 (37.5)
ECOG PS—no. (%)
0-1 85 (94.4) 15 (93.8) >0.999
>2 5 (5.6) 1 (6.3)
ICI line of treatment—no. (%) 6
First line 33  (36.7) 7 (37.5) >0.999
Second line 33 (36.7) 3 (43.8)
Third line or more 24 (26.7) (18.8)
Administered 1Cls—no, (%) 0
Nivolumab 60 (66.7) 0 - -
Pembrolizumab 30  (33.3) 16 -
Nivolumab + Ipilimumab 0 - (100.0)

PD-1: programmed cell death-1, CTLA-4: cytotoxic T-lymphocyte antigen 4, ECOG PS: Eastern
Cooperative Oncology Group Performance Status, ICI: immune-checkpoint inhibitor

Table 8. Patient background in renal cell carcinoma treated with PD-1 monotherapy
or PD-1 + CTLA-4 combination

PD-1 PD-1+ CTLA-4
monotherapy combination P
Characteristic n =59 n=28
Age, median—years (range) 68 (32-82) 68 (21-82) 0.873
Sex—no. (%)
Male 42 (71.2) 19 (67.9) 0.805
Female 17 (28.8) 9 (32.1)
ECOG PS—no. (%)
0-1 51 (86.4) 25 (89.3) >0.999
>2 8 (136) 3 (10.7)
ICI line of treatment—no. (%)
First line 0 - 28 (100.0) <0.0001
Second line 29 49.2) o0 -
Third line or more 30 (508) 0 -
Administered 1CIs—no, (%)
Nivolumab 59 (100.0) 0 -
Pembrolizumab 0 - 0 -
Nivolumab + Ipilimumab 0 - 28 (100.0)

PD-1: programmed cell death-1, CTLA-4: cytotoxic T-lymphocyte antigen 4, ECOG PS: Eastern
Cooperative Oncology Group Performance Status, ICI: immune-checkpoint inhibitor
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i nivolumab 240 mg every 2 weeks _. nivolumab 80 mg every 3 weeks
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PD-1 + CTLA-4 31.3%
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Figure S Comparison of treatment schedule and continuation between anti-PD-1 monotherapy
and anti-PD-1 and anti-CTLA-4 mAbs combination therapy.

(a) Regimen information of ICI monotherapy or combination therapy in melanoma and RCC.
Nivolumab and pembrolizumab are used in melanoma as monotherapy, whereas only nivolumab is
available in RCC. In combination therapy, combination therapy is conducted four courses followed
by nivolumab maintenance therapy. Nivolumab and ipilimumab dose setting are different in both
tumor type. (b) Comparison of completion rate of four course treatment between monotherapy and
completion therapy in melanoma and (c) in RCC. (d) The reason of treatment discontinuation before
four course completion in melanoma and (e) in RCC.

PD-1: programmed cell death-1, CTLA-4: cytotoxic T-lymphocyte antigen 4, RCC: renal cell
carcinoma
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Table 9. Comparison of irAE between PD-1 monotherapy and PD-1 + CTLA-4
combination

PD-1 PD-1+ CTLA-4
monotherapy ~ combination
Characteristic n =149 n=44
irAE incidence—no. (%)
All grade 64  (43.0) 31 (70.5) 0.004
> Grade3 20 (13.4) 20 (45.5) <0.001
Number of irAE per patient—no. (%0)
1-2 54  (36.2) 19 (43.2) 0.603
>3 10 (6.7) 12 (27.3) <0.001

Median days until first irAE—days (range) 735 (1-854) 35 (19-395) 0.022

PD-1: programmed cell death-1, CTLA-4: cytotoxic T-lymphocyte antigen 4,
irAE: immune-related adverse events

F 72 irAE Z LA i 5 & HURIRERREAR TRE(HA 8.7%, O 36.4%).
Rl R BB AR FRECHLA 6.7%, DFF 29.6%). FFREF(HEA 2.0%, DFH 27.3%)530f
FHPE L THIN U 7= (Fig. 6a), %7z Grade3 LA LD irAE TIIEIE R EAREIR TE (A
6.7%, BFH 29.6%). NTFEE(HA 2.0%, 1 27.3%)230F HRE THEICHMT 5 2
L AR S 117=(Fig. 6b),
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Figure 6. The incidence of irAEs in PD-1 monotherapy and PD-1 plus CTLA-4 combination
therapy.

Comparison of (a) all grade or (b) Grade 3 or severer irAEs in each organ between monotherapy and
combination therapy. The numbers indicate incident ratio. PD-1: programmed cell death-1, CTLA-
4: cytotoxic T-lymphocyte antigen, irAE: immune-related adverse events*: p < 0.05, ***: p < 0.005
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Table 10. Comparison of cause and clinical features of endocrine irAEs between PD-1
monotherapy and PD-1 + CTLA-4 combination

PD-1 PD-1+ CTLA-4
monotherapy combination

Characteristic n =149 n=44

Cause of endocrine irAE—no. (%)

Thyroid-related irAE 13 (8.7) 16 (36.4) <0.001
Pituitary hypothyroidism 0 0.0) 4 (9.1) 0.002
Primary hypothyroidism 13 8.7) 12 (27.3) 0.004

Adrenal insufficiency 10 (6.7) 13 (29.5) <0.001
Hypothalamic adrenal insufficiency 3 20 1 (2.3) 0.999
Pituitary adrenal insufficiency 6 4.0 11 (25.0) <0.001
Primary adrenal insufficiency 0 0.0) O (0.0) 0.999
Unknown 1 07 1 (2.3) 0.405

Both irAE 3 (20) 8 (18.2) <0.001

Features of thyroid-related irAE—no. (%)

Accompanied with thyroiditis 6/13 (46.2) 8/16 (50.0) 0.999
Levothyroxine supplementation 12/13 (92.3) 12/16 (75.0) 0.343
Features of adrenal insufficiency—no. (%0)
Pituitary swelling (MRI) 1/10 (10.0) 2/13 (15.4) 0.999
Concurrent TSH deficiency 0/10 (0.0) 5/13 (38.5) 0.046
Concurrent PRL deficiency 0/10 (0.0) 2/13 (15.4) 0.486
Concurrent GH deficiency 1/10 (10.0) 2/13 (15.4) 0.486

PD-1: programmed cell death-1, CTLA-4: cytotoxic T-lymphocyte antigen 4, irAE: immune-related
adverse events, MRI: magnetic resonance imaging, TSH: thyroid-stimulating hormone, PRL:
prolactin, GH: growth hormone
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Table 11. Steroid usage for the treatment of immune-related adverse events

steroid (prednisolone equivalent dose / kg)

n none <0.3mg/kg <1.0mg/kg >1.0mg/kg
Total 537 374 (69.6) 59 (11.0) 71 (13.2) 33 (6.1)
Grade 1 218 213 (97.7) 3 (L4 2 (0.9 0 (0.0
Grade 2 199 123 (61.8) 39 (196) 35 (176) 2 (L.0)
> Grade 3 120 38 (3L.7) 17 (14.2) 34 (283) 31 (25.8)
irAE subtype
skin toxicity 151 132 (87.4) 10 (6.6) 7 (4.6) 2 (13
pneumonitis 87 50 (575 1 (L1 18 (20.7) 18 (20.7)
hypothyroidism, thyroiditis 91 91 (100.00 0 (0.0 0 (0.0 0 (0.0
adrenal insufficiency,
hypophysitis 43 0 (0.0 33 (76.7) 9 (209 1 (2.3
type 1 diabetes 6 5 83.3) 1 (16.7) 0 (0.0 0 (0.0
colitis 24 12 (5000 1 (4.2 11 (458) 0 (0.0
pancreatitis 11 10 (909 1 (9.1 0 (0.0 0 (0.0
hepatitis 50 27 (540 2 (4.0 11 (22.0) 10 (20.0)
nephritis 18 14 (77.8) 1 (5.6) 3 (16.7) 0 (0.0
musculoskeletal toxicity 16 5 (313) 5 (313) 6 (375 0 (0.0
nervous system toxicity 4 2 (50.0) 0 (0.0 1 (25.0) 1 (25.0)
cardiovascular toxicity 3 3 (100.0) 0 (0.0 0 (0.0 0 (0.0
ocular toxicity 5 4 (80.0) 0 (0.0 1 (2000 0 (0.0
hematologic toxicity 5 3 (60.0) 1 (2000 0 (0.0 1 (20.0)
infusion reaction 5 5 (100.0) 0 (0.0) 0 (0.0 0 (0.0
other 18 11 (611 3 (167) 4 (222) 0 (0.0

irAE: immune-related adverse events
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4 EBE

B TITHOND ICI {EHEZMRAE L, RWD & L CIEHT 2 72 o ORI 1CT
LUARY ZHEEE L, 2021 43 HE TIZ 820 4 DBRFZFA L7, Table9 IR T
irAE 2R D3 E 2 (all grade 43.9%, > Grade 3 13.2%)i%, BEFOME & K& 7251372
VWV L2722 BIEFEIC K D irAE BILRDUTITEW DR H 0 | EEREAE, 5/
R e, BRI (1T L RSEEE O irAE FIER THh - 7208, BASHERE ., BRI
FEDND 727 o T, SRS O ERIRBRIZ 31T 5 irAE 8B (all grade, > Grade 3)1%
TGO LT v ) X T HANRE T 64.0%, 13.0%*, 1 KIGFEOLT7 ) X
~ 7 HANEH T 58.3%, 17.0%, ZRIREDOHIIZR T 2 =R/~ 7 HANGHR D
irAE F8 8= (all grade, > Grade 3)I% 42.7%, 10.3% T > 7= %,

LA N USRS T CTh 0 . B AT ISR D EAT R RO
BEERICE Y tAE ZHiH 35, BRRBR L X820 ER L ICETINLT
FLA D B2 D ERRBLY CIIRE O RB 7 ERAEMEICR N WVIERDIE TE T
RIEEPMEL 72 D AREE D B X B LD,

LU AR ZIGEM Uz irAE 3BT & L C, P PD-1 HURHEAEYE & HT PD-1 $L
K3 L UL CTLA-4 HFUADFREIE D irAE FEUZ DWW TR L 7o, BRRERBRIC B W
TOFRFRIEIXIREN RS E— 5 T irAE 36BN E < | FrICEB, KRBk, A
WHEREREE | FFEE ST (CEINT 5 2 & NG ST b 2728, KT I BAl
FEUE & OFRE CEBIRI 23 572 2 T OB B O BT EE LS 4 2 — 2D #
HIEg R LM irAE FEHE TOHM P REA iS5 & JFAPRETIE L
D ESEEE D@V irAE BARBNCHBLL . &GP LIIEFINZ N2 LR gnoTz,

OFFEEEIC B WO TIEE O T ERAFTIER /LT > O KRB EI U T F iR FRk
JRHEREAR TE & B BB REIR MEZ OF 5 T 2 BE DA BTN L7z, T EAH]
HEIZIX CTLA-4 ORBDBHERINTEY, A BV AT EEICEVHikEN L
OR7 LAF—IZ LD TERKBEGHEENFEELTVWDEEZLNTND ¥, R
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BHEREIE TEICKT LTI L AR F u ¥ 0 ORIFE. BB R EMREIS TEIC R LT
B Raa LTy v OMAPIEERIIGRIEL 7R 508, W& Z 08 LIS EIEZE 0
AEDNEFNEETHY, & R a L F Y v ORITRENRLETH S, LARF X
rERETTOE FRIRALENCLDARAT AL RV T T AD EFHIZED
RIB 2V —BZ2gl 2/ 2R H 0 | HIRICEBOW TR ICEENLETH
Do AAER I | PFREIEEAT 5 BTN WA EOFKBUCER L, E5ICH
Sy UAPERERE E 2 8 E L 72 BRI o0 F RARFIZEAR LT > O RIBHER N SLETH Y |
ZWrRe IrAE (5 DY) 2GRS A R TH D Z L AR ST,
irAE 13 ICI |2 & 2 5% OIGTELS A O IEF e 2 W& 2HHE TH 5720,

ZOIRFRITIAT oA Redul &3 2 0EmMmRntLE s U2 A4 K40
DHELEIZHEV 0.5-1.0 mghkg D AT A RBRFEHIND Z E3% <, ERICHENE
fitige. RS CIlE 20%%2 B2 5 BE T 1.0mgkg L EDO AT oA RAFEI T
oo L U7 B, S IFE O FITHEE I R 2 S8 5 2 L BAE S
%, Ricciuti & OHFFETIE, ICI DIFHEBALAIFIC 10mg LA LD T L R =1 » ZfE
HigS L < IFMEBOIER CTHEH L TV DA, MH L T RWEERE & i L,
A4 A 77 18] (progression-free survival, PFS), 4 /E 77 #[# (overall survival, OS) & %
[CHERMESILD Z LR ENT N, rAE JERICKH LT, AT rA FRERZOHZD
ICI BN R 2 DRI OWTIERTEHRE D 720 2D SH%MEE L TV < 3
MWNRDHD LB R D, —I7 TRBBE DGO AR IRERER TEIXZ DIRFEICAT 1
A REMEAES, FpIBERRIETE CIIEEa v F oA/ MEHOFEWE R
RaLF Y URMER SIS, 207D, UEEOIERTHE DBENRT L K=Y 1
R T 0.3mg/kg Rl D AT 1 A FEANZH E > Tz, Street 513 6596 51 1CI
BG-RE Z AT L. N WBEIE irAE OFBLD ICTIRHR O T4 BAFIR 7 & 72 2058
R Z RS L7z 3 irAR IR T RIETEMEL OFRIE CTH 0 | ICI OIRREN AL BL & B

B D Z NG00 TODMN, Bdashl O BITHE D7, 4% irAE OFEj|
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FCTHRBAIRT-L 720 9 D20OKRFENMETH Y | irAE JRIFEIZHT L EORRED
AT uA REEPHFEINDDOBGENLETH D,
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5 /hFE

ICI (% 2014 DM ABAGLIRE, BISZR< SR L, 2k TOHR AHNEN
ST S E CHERBEEDIER Lz, Lo LR b, ZORIEMA TH 5 irAE
IR OFUREEL IZEMETH 5, FEHIANC X 2 Mk ICI LY A MY D
TERIZ, BRIRBLIGIZHIT 5 irAE FARSLEIER, AT & O irAE FE il O
R, FIEB OXHGOIREZ RS IZ L, ICHEROM LA % HEE 3 25 -l A a]
KT D, BUEILH PD-1 Bk, $T PD-L1 Hifk, Hit CTLA-4 HUKICN % T, fhod
BETF =y JRA L Ry FITRT DPURER G IR G STl . BiFD
ICI £ OO LEB STV D 2, Hiiz7e irAE ORFEBEIRT LA EEEL H 0 |
VYA MK DT — 2 BSOS, ST BB Th 5, 5% b U TO LY A b
USG5 TETH Y | ICLE EEH OHEIC W TEHNER S EDL L E
o

HLPD-1 Hifkds L Ot CTLA-4 HUAR D HFHREIZ IS 1T 2 irAE S BLOFFATIC L 0 |
NS UARETE irAE O3 BLORH & L C T IRAHEAEREE 2 E O FUIRIRERE I TR X
OIS B B RS RBAR TIE DRI OFRE 2N 2 L Mooz, RVE HiFERIEDIA
FRZTEB DN LED -6 A% OBEN TO R ML O 72 8 B2 BRI M L2155
EMTEREEZD,

30



e fFHER. U L SBROBIRIE(LICEH L irAE ORI FH) & B E AR,
B X WIrAE RAR O T H M

1 &
F % B 5 F 4 (immune-related adverse events, irAB) DRI, £ < O T T

il

BRIFATTHD ZENRINTND, - T irAE HIE & GG R AT, ol
P E WO D A T = XL DREDOFR TH L AIREMERH D, HEF = v 7R
A > b LE#K (immune checkpoint inhibitor, ICI) & /2 1RIEA B SN CTLIKE, 1%
P U7z S BB A Rt U ICT ORI R Tl & B R 3 3A A~ — I — B JE 03T
P T&E T, FIFFZ irAE BIED U X 7 KT Z [FET DR bkl S TV D035,
BRI EL < OMEN 2 B3 B EOWFE TIIRFED & b A IMERFLH (human
leukocyte antigen, HLA)EA= 1%, W/ WABEE % O irAE FIE D ERRIA+ & L T#E
ENTND 3330 Fi=, FEHA L ThHD cluster of differentiation 163 (CD163)<° C-
X-C motif chemokine ligand 5 (CXCL5)D rJ¥EM: 73 E1E, ICI O 542 FH- L, irAE
DFRNCAHATHD EMESNTND T, LNLARRE, 26 OBENICA MR
KF1Z. 2 < OB BMOMHEY > 7L & BRI E R AT & 72 0 | TR F
O FH TR irAE O R R~ L BRIRISH T 572D IC TR L B A 2 5,
— 7T, SUEMIRROTEMALC2 OAEFRRRIRREIL, A FEICEAFT 2 BRI, Fr
ICHRAEEICH KB EN D, 206 OFBIAFEIEIZIT, B 2T MEREE AL FR A,
K-, AV G~ ——E, SRR ERBT Hn D B, iz
(2, U o SERAFERER 72 E D MERELS A BV A TR AT R ) AT AL S
TR AMEEE OAGFREBEH L TS Z ERE STV 5D 3490 F -4t
Bk U > /REkEE (neutrophils to lymphocytes ratio, NLR) (. 25 AR D5 D%
RIEA R T A HRIEETH Y | IGRBHAARTO NLR 23, ICI {63 O HE 2 P IK
ThnHZEHHESINTND M8, 20 L 9ICHEZRERE AW ICT OIEER)
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ROTHNZOWTIHINETELSWENH DD, irAE OFRIEOFEIZAH TH D
T L EIRLTEARFRITA 200 490 2 B OIS ZIIRAYIT irAE DFIE, SRS
FFEMESRE TRITE UL, CORiER THBMEICEHTE DLW O BLEND
FRIRAIER AR E U,

BEAF D ICT 1EHRIFIR x4 LBIG 2 IR U, ER O BE FEPEHTAS A AR5 AR
DU BHEISTGNEATND, S HITHBRORETF = v 7 RA v hyFIZ
T LABELHETHTH D 2, O LD ITIHFRIERNIERT 5T, itAE ORAET
TS0 B JE O R AE DAFFEIL ICT DZ R/ RR 45 L CIHEFICEETH D,

INHOERLY RETIHICI VYA b UICER Sz irAE B # & B
i, ERARMRAE & irAE OBIE 23l L7=, HFIC NLR OHERS 2 % B0 IB I
L. irAE J8JiE & O BHE 2 FEIC A L 72,
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2-1 RGBS
R ME & 72 13U BRANRE 72 JE/ NG il . FEVE R (A JiE, BHSHS

T

=

SN T R AN S
T, 2014 4E 9 AD 2018 - 12 HE TlZ, =R ~T7 £2idXa7n ) X~7 0
HAEE L Y CFEM L2 BE 2R e L, 7—FIWEDO T » 47 HiX 2020
5 H 31 B & L rAE ORBL BHIE(LR A HE—7 5 72 Bt cytotoxic T-lymphocyte
antigen 4 (CTLA-4)FL{R, $1 programmed cell death ligand-1 (PD-L1)fLiA, F 7213 ICI
I RIEZ ST T BB IR, BRI L 72, £ 7. Eastern Cooperative
Oncology Group Performance Status (ECOG PS) 3 £721% 4 O E& X, ICI =& o2

BIRZZ TN Z EPHERER I TWD D, ABFED BRI LTz,

22 IR OIE

MELZL YA NY Lo BEERLE LT FRE, BBOAE, 5lisEk. 1IC1
ORI, TRFRR. IrAE OFEADRDL, BRI, PBAFRE, BRI A 2 i
L7z, NLR (X, 4FHHEROMExHEA U o SEROAEHE TR L TR LT,

2-3  irAE Ol
rAE 13 ICI &G, & L<IZIrAE &G54 TN T —ZINED T v A7 H E
IZHAELTELOZE L YA N X0 L7z, irtAE O3FEIZT A U A SRS S
BDHA KT A - THENMi L, BEAEFE X, common terminology criteria for adverse

events (CTCAE) ver.5.0 % FCaFAl L 7=,

2-4  WEEHEMT
AT D 2 FER O bL#g 1213 Wilcoxon matched-pairs ., Mann-Whitney % iE |

paired-t FREZ AW TIT o7z, A7 Y —25D 2 HEF O EL#ZIZ 1 Fisher’s exact 1
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TE % Nz, @ A5 D ZRER O e 21X One-way ANOVA & Tukey’s post hoc f&
TEZAT > 7o BEARBAAE ORI LSS O B FIHO AT, IREIWRET V%
U 7= One-way ANOVA & Holm-Sidak post hoc test 2 v 7=, B v A4 7EDOHH
(21X % A5 & B B 5 P (receiver operating characteristics, ROC) Hi &R /> 4T & F v,

Youden-index DfmfEa 77w M A 7fE & RE LTz, AAFEfEHRIL Kaplan-Meier 5%
TN L, 8705 7 )V—7 13 log-rank #i & Chbig L7c, 4IRS X OET
HATEHIMIL, ICLIGHBRA B 2 D A X FAER £ TOMM TR Lz, 24 &
fEATIX, Z2EHEa AT 4 v 7 [BUFERSHT & Cox Hffl 3 — FET L% HV 72, Hazard
ratio (HR) & 95% confidence intervals (95% CI) CZ L. p-value |£ Wald #7E THH L
Too Wt E XM E & L. pvalue<0.05 285 & Lz, Hatf#hTix, GraphPad
Prism version 9.0.0 (GraphPad Software, La Jolla, CA, USA) ¥ XY JMP version 15.1.0

(SAS Institute, Inc., Cary, NC, USA) % HW T3 L7z,
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3 MR
3-1 BEYR

AR F 7o 1T UIBRANRE 20 R M e s PR TR A RS . RO Lo L
=ARNSY T ELFRNLT v ) AT L DIEREZ T IZBE 275 07— 2 %L
£ U7, BEOFER T RAEIL 68 7% (16-89 m%) T. 73.8% MBI~ 7=, JFIEVENE
BolX, HAMERANE (5544, 20.0%) . FE/ARRaftrE (119 44, 43.3%) . BHSEE (4
63, 22.9%) . B (38 44, 13.8%) Th o7z, 2184 (79.3%) N=ARL~7,
& 574 (20.7%) MARALT B Y R TIZLHIEREZ T Wiz, REBEFEMAICE
W, 121 A28V T 166 B0 irAE 233EBLL, ZORILIFRIEIL 77 B TH-
7. 166 BIOFEM, HEIESE 4 Table 12 12737,

Table 12 irAE information occurred in this study.

Grade, n (%)

n 1 2 >3

Total 166 66 69 31

irAE subtype
skin toxicity 61 41 (67.2) 16 (26.2) 4  (6.6)
pneumonitis 26 11 (423) 6 (23.1) 9 (34.6)
hypothyroidism, thyroiditis 17 1 (59 16 (94.1) 0 -
adrenal insufficiency, hypophysitis 2 0 - 10 (83.3) 2 (16.7)
type 1 diabetes 3 0o - 0o - 3 (100.0)
colitis 9 3 (333) 4 (444 2 (22.2)
pancreatitis 2 0 - 2 (10000 0 -
hepatitis 5 1 (200 0 - 4  (80.0)
nephritis 3 1 (333 1 (333 1 (333
musculoskeletal toxicity 5 2 (4000 3 (60.0) 0 -
nervous system toxicity 2 0o - 2 (10000 0 -
cardiovascular toxicity 2 0o - 1 (50.0) 1 (50.0)
ocular toxicity 2 1 (5000 1 (50.0) 0 -
hematologic toxicity 4 0 - 2 (50.0) 2 (50.0)
infusion reaction 0 0 - 0 - 0 -
other 13 5 (385 5 (385 3 (23

iIrAE: immune-related adverse events
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3-2 irAE JEEL, EESE L AFHER - U o EREED 2K

AFRER L Y L RERD AT o 2R G B EHERORBAEIC LD L S ITHET S
EH S NTT D72, IEEBALARE & irAE F4AEFFD NLR % fi#fT L7z, = OfE R,
irAE OFEJERFIZ NLR 23 E5H LT\ 5 Z & 238 L 7= (Fig. 7a), 1A% BALAFRED NLR
N BREEICER DD, N—2F A 60 NLR ORI FH2 (fold
increase from baseline) & MkFc I BIZE L, £ O Z LIS OMENTIZ V-, irAE % &
JEE CH¥ET 5 & EIE irAE (Grade 3 BL_E)Tld, flid irAE (ZHE-~<T NLR 23 H E
(2 E5-L Tz (Fig. 7b). ROC Hh#RAEMT DFESR, NLR (ZEJE irAE & X5 5728
DEHRN 1T D Z & MR ST (cut-off value: 1.40, area under the ROC curve
(AUC): 0.74, p < 0.0001)(Fig. 7c), irAE FEJERFD NLR & EF-LISMT G | F I EREL,
AF P EREGHE RIS, ) BRI, C BURHE X 87 B g E DI~ — 1 — 12D
TIRABRDORENT 2 F2hE L 7223, ROC HH#EEAT OFER, b DO~ —T—FnFnd
HJE irAE #/53%07 5 ETNLR @ AUC % kA% & O Tid7Z2 5o 72(Fig. 8a-d) .

TR WREBIAGHT D BERS T irAE BIE 2 THIT 5 2 L IT BIRIER S KE WV, £ 2T,
LU A N VBRSBTS R L IRIERTO NLR % & TR R A 2 VW T2 E
nY AT 4 7 BRI ATV, & irAE £7213 Grade 3 LA EOESEZR irAE D U A
7R BRE LT, Table 13 12 &5 K 91T, irtAE © Y A7 R+ & LTI/l
J9E (52.9%) HSSESHERIE (31. 7% % L irAE 38 RN A BT M2 > 7= (odds ratio 2.78,
95% C11.35-5.73,p =0.006 )75, 25 AFELISNOF B 2GRN 134 S oo 7o,
[FIRRIZ, Grade3 LA EOD irAE [ZDOWT b igiRBIGERF O R 12 W T, £ DORIELE T
W22 X TElehnotz,
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Figure 7 NLR trends during developing irAEs and relevance with its severity.

(a) NLR trend from the pretreatment until irAE occurrence (n=166). The NLR was significantly
elevated at the time the irAE occurred. (b) Fold increase in NLR from baseline evaluated according
to the severity of irAE. Grade 3 or higher irAE showed significant elevation compared to that of
other irAEs (Grade 1, n=66; Grade 2, n=69; Grade 3 or higher, n=31). (¢) ROC curve analysis of the
sensitivity and specificity of NLR elevation from baseline to distinguish between Grade 1 or 2 and
Grade 3 or higher irAEs. Results of ROC analysis: sensitivity 64.5%, specificity 78.5%, cutoft 1.40,
and p<0.0001. Statistical analysis was performed using Wilcoxon matched-pairs test (a) and one-
way ANOVA with Tukey’s post hoc test (b). Data are shown as the mean = SEM (b), *p<0.05,
**p<0.01, and ***p<0.005. NLR neutrophils to lymphocytes ratio, irAE immune-related adverse
events, ROC receiver operating characteristics.
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Figure 8 Trends of other blood cell marker during developing irAEs and relevance with its
severity.

(a) Fold increase of WBC from baseline was evaluated according to the severity of irAE. ROC curve
analysis evaluated the sensitivity and specificity of WBC fluctuation from baseline to distinguish
between Grade 1 or 2 and Grade 3 or severer irAEs. Result of ROC analysis was sensitivity 80.0%,
specificity 46.9%, cut-off 1.00, and p=0.0129. (b) Same analysis was conducted in absolute
neutrophil count (ANC). Result of ROC analysis was sensitivity 83.3%, specificity 49.2%, cut-off
1.01, and p=0.0016. (c) Same analysis was conducted in absolute lymphocyte count (ALC). Result
of ROC analysis was sensitivity 76.7%, specificity 64.6%, cut-off 0.94, and p=0.0006. (d) Same
analysis was conducted in c-reactive protein (CRP). Result of ROC analysis was sensitivity 86.2%,
specificity 49.6%, cut-off 0.86, and p=0.0002. Statistical analysis was performed in Wilcoxon
matched-pairs test and One-way ANOVA with Tukey’s post hoc test. Data are shown as the mean
with SEM, *p < 0.05, and **p < 0.01.
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Table 13 Prediction of irAE expression using multiple logistic regression analysis

n All grade

Variable (% of total) OR 95% ClI p
Age, years (= 65) 102 (37.1%) 1.17 0.70-1.97 0.552
Tumor type 0.025

NSCLC vs HNC 2.78 1.35-5.73 0.006
Sex, Female 72 (26.2%) 0.80 0.43-1.48 0.475
ECOGPS (0-1) 251 (91.3%) 1.94 0.74-5.06 0.176
No. of treatment (0 - 1) 181 (65.8%) 1.32 0.76-2.30 0.326
Body Mass Index (> 20.0) 175 (61.8%) 0.84 0.48-1.49 0.549
Labo data

WBC (< 6.0x10°) 139 (50.5%) 1.19 0.68-2.09 0.533

NLR (< 3.80) 137 (49.8%) 1.18 0.67-2.06 0.563

PLR (< 240.0) 136 (49.5%) 1.16 0.66-2.04 0.611

n 2 Grade 3

Variable (% of total) OR 95% CI p
Age, years (= 65) 102 (37.1%) 0.96 0.42-2.19 0.913
Tumor type 0.868

NSCLC vs HNC 0.97 0.32-2.95 0.961
Sex, Female 72 (26.2%) 0.48 0.16-1.42 0.186
ECOGPS (0-1) 251 (91.3%) 2.71 0.34-21.80 0.346
No. of treatment (0 - 1) 181 (65.8%) 0.98 0.40-2.35 0.956
Body Mass Index (> 20.0) 175 (61.8%) 1.05 0.41-2.65 0.921
Labo data

WBC (< 6.0x10°%) 139 (50.5%) 2.12 0.85-5.26 0.105

NLR (< 3.80) 137 (49.8%) 1.62 0.65-4.02 0.300

PLR (< 240.0) 136 (49.5%) 0.86 0.34-2.04 0.683

NSCLC: non-small cell lung cancer, HNC: head and neck cancer, ECOG PS: Eastern
Cooperative Oncology Group Performance Status, WBC: white blood cell, NLR neutrophils

to lymphocytes ratio, PLR: platelet to lymphocyte ratio
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Table 12 (Z7RF & 912, PD-1 HANGREPIIZREVEMEM R OFIERI & < . HIE
b3 2 & AEmcBlbs 2L bbdicd, MKRBEE TR TR ARRIZARD 2

CITHETH D, Fxld, 26 L OEEVEMR OIEFNZOUVT, FEAE 100 HET D
? NLR OHERB 2 F04A L 7o, AT CTHRIE A0 F)ITIE X #RCORREL. koD
HEL, M SR AR B DR T 722 ERVE MG R AT Lo )56 H 27”4, NLR [ZFVEME
Jiti g DFEAE A IZH-3 < IZHEVY, BEERIC S B & TR~ IZHIN L 7= (Fig. 9a), #tat
FOLT I, PR 2256 W B oK) 4 BFATNCIZA E 72 LA %78 L7 (Fig. 9b). & H 1T,
R AIZH1T 5 NLR OVRREFMGREN O O ERFIL, £TO%ROBEIEL & LHHEAL
TH Y (Fig. 9c). ROC HhEHT OFE S, = NLR H-3R%, VM Mi% oo SHE
EEWHEETTHMT 2700 A~—H—LD 2 LR ph- 72 (AUC

0.93, sensitivity 88.9%, selectivity 88.2%, cut-off value 2.37, p = 0.0004) (Fig. 9d),
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Figure 9. NLR trends in patients with interstitial pneumonitis.

(a) Plotting the NLR trends during 100 days before development of ICI-related interstitial
pneumonitis. The gray line indicates the individual patients (n=26), and the red line shows the mean
+ SEM. At 0 day is the initial detection of pneumonitis. (b) The NLR was significantly elevated not
only at incidences of pneumonitis, but also 4 and 2 weeks in advance. (c) NLR elevation at
pneumonitis development was compared among the severity of the irAEs. (d) ROC curve analysis
of the sensitivity and specificity of NLR elevation from baseline to distinguish between Grade 1 or
2 and Grade 3 or higher pneumonitis (sensitivity 88.9%, specificity 88.2%, cut-of 2.37, p=0.0004).
Statistical analysis included one-way ANOVA with mixed-effects model followed by Holm-Sidak’s
post hoc test (b), and one-way ANOVA with Tukey’s post hoc test (c). Data are shown as the mean
+ SEM (b, ¢), *p<0.05, **p<0.01, and ***p<0.005. NLR neutrophils to lymphocytes ratio, ICI
immune checkpoint inhibitor, irAE immune-related adverse events, ROC receiver operating
characteristics.
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Figure 10 KL-6 trends in patients with interstitial pneumonitis

(a) NLR significantly elevated in IP incidence but not in advance. (b) KL-6 elevation at IP
development was compared among the severity. (c) ROC analysis analyzes the sensitivity and
specificity of KL-6 elevation from baseline to distinguish between Grade 1 or 2 and Grade 3 or
severer [P (Sensitivity 75.0%, Specificity 69.2%, cut-off 1.15, p=0.3106). Statistical analysis was
performed in One-way ANOVA with mixed-effects model followed by Holm-Sidak’s post hoc test

in (a). One-way ANOVA with Tukey’s post hoc test in (b). Data are shown as the mean with SEM
in (a) and (b). *p < 0.05.

40



3-2-2 N UWHEREREE

WIT, WNUWSR IrAE Td 5 FURIRBEREIR ME 17 B & N IR 2 5 TRl BUE
PEREAR TE 12 BN DU TR 2 F20 L7z, 51 29 4 DN WK irAE OIEFNIZ DU
T, ZEJE 100 HAAH O NLR OHER 2 A L7 (Fig.11a), AT THRAEH (0 H)ix
RN & OFERMBL A, VeV EFEORM A 7R ENSUWR irAE D)% H
759, NLR OHERBIIZEALD D70 <0 FEIERT « FEIERF & b ITTRIRPHARRF & 221k
72025 T2 (Fig, 11a), Z OBIGIFRIERER TE, BIE R E R IR TED W # C—
B LT\ (Fig. 11b, ¢), Mz T, WOWSRBIE D irAE % FJE L 72 BE OIRREBIA

IFD NLR 1%, o BE 2 TERYVMEZ R L= (Fig. 11d),

a b

thyroiditis (n = 17)
hypophysitis (n = 12)

. Baseline
thyroiditis (n = 17) hypophysitis (n = 12) *
30

[=2]

=y

20

NLR
(fold increase from baseline)

NLR
(fold increase from baseline)
NLR (@]
(fold increase from baseline)
NLR

T T
-100 -80 -60 -40 -20 0 <@ e @(59“‘5_0

days before irAE incidence N
N= 12 12 9 16 14 2 9 26 21 B8 29

Figure 11. NLR trends in patients with endocrine irAEs.

(a) Plotting the NLR trends during the 100 d before the development of ICI-related thyroiditis (n=17)
and hypophysitis (n=12). The gray line indicates the individual patients, and the red line shows the
mean = SEM. (b) NLR elevation from the baseline was analyzed at each time point in thyroiditis,
and (c) hypophysitis. (d) Pre-treatment NLR (baseline) was compared among patients who
experienced endocrine irAEs (n=26) and all other patients in our dataset (n=248). Statistical analysis
included one-way ANOVA with a mixed-effects model followed by Holm—Sidak’s post hoc test (b),
one-way ANOVA with Tukey’s post hoc test (¢), and Mann—Whitney test (d). Data are shown as the
mean £ SEM (b, ¢), and the median in (d), *p<0.05. NLR neutrophils to lymphocytes ratio, ICI
immune checkpoint inhibitor, irAE immune related adverse events.

41



3-2-3  ZDOfthd irAE

S BT, JEFIEIT A 22 WS E DO irAE @ NLR #2214l L7, KIEJe. Bk

L avy==d |:1|:| ~ . - K >
REFETE . A& - REERREE . | TBEIRP . MBI irAE Tld, FESERFD NLR 73
EHFDMEMICH ST, £ D EFIRIIAE TIZ2 0 - 7= (Fig. 12a-g),
b C
skin toxicity L colitis
(n=61) hepfm‘ls (=9
—_ (n=25) _
[} = —_— [} =
= 2 87 £
& 5 ]
8 6+ 8 6] 8 6+
@ g E r g
= 4 xr o 0= 4
Z o = 44 Z o
& z3 &
® @ ©
2 2 § 2- g2 —+
3 _— £ ° —
z 5 ——— z
g ol —=— 3 o gol——
e = @
L . Pg’ ) NS . Pg
‘o%e,‘ N %6@\‘0 _\&?, o §
d e N f . g o
musculoskeletal toxicity nephritis type 1 diabetes hematologic toxicity
—_ (n=25) (n=3) (n=23) n=4)
¢ 84 © 8 o 8+ @ 8+
= £ £ s
[ © © ©
(2] [7] w
5 6+ 3 61 £ 6+ 5 6
5 x5 x5 o §
% E 4 == 44 = 4 0= 4
Zo zg z g Z8
h 8 g g
t L . F Y -
S 0- £ 0- e o0——— £ 0-
G\\(\e '\'\v?, 52‘\\‘\6 \‘?g/ 0\.\{\2‘ '\‘?g, ee‘\ﬁe. '\‘?g/
i W o G

Figure 12 NLR trends at various incidences of irAEs.

(a) Skin toxicity, (b)hepatitis, (c) colitis, (d) musculoskeletal toxicity, (¢) nephritis, (f) type 1 diabetes,
and (g) hematologic toxicity. Statistical analysis was performed using the paired t-test. Data are
shown as the mean = SEM. NLR, neutrophils to lymphocytes ratio; irAE, immune-related adverse
events.
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Table 14 Univariate and multivariate analysis of clinical variables associated with
progression-free survival and overall survival.

Progression Free Survival

n Univariate Multivariate
Variable (% of total) HR (95% CI) p HR (95% CI) p
Age (=65) 102 (37.1%) 0.88 (0.68-1.16) 0.380
Primary tumour® - - - - 0.0507
Sex (female) 72 (26.2%) 0.94 (0.70-1.25) 0.653
ECOG PS (0-1) 251 (91.3%) 0.28 (0.13-0.59) <0.0001 0.25(0.16-0.40) < 0.0001
No. of treatment (0-1) 181 (65.8%) 0.85(0.65-1.12) 0.232
No. of metastasis (0-1) 127 (46.2%) 0.84 (0.65-1.09) 0.197
Body Mass Index (>20.0) 178 (64.7%) 0.81 (0.62-1.07) 0.120
irAE (present) 121 (44.0%) 0.44(0.34-0.57) <0.0001 0.41(0.31-0.54) <0.0001
Pre-treatment NLR (< 3.80) 137 (49.8%) 0.58 (0.44-0.75) <0.0001 0.59 (0.44-0.79) 0.0003

Overall Survival

n Univariate Multivariate
Variable (% of total)  HR (95% CI) p HR (95% CI) p
Age (=65) 102 (37.1%) 0.78 (0.58-1.05) 0.107
Primary tumour® - - - - 0.0411
Sex (female) 72 (26.2%) 0.87 (0.64-1.19) 0.399
ECOG PS (0-1) 251 (91.3%) 0.23(0.10-0.54) <0.0001 0.18(0.11-0.29) <0.0001
No. of treatment (0-1) 181 (65.8%) 0.86 (0.64-1.18) 0.340
No. of metastasis (0-1) 127 (46.2%) 0.84 (0.67-1.19) 0.439
Body Mass Index (>20.0) 178 (64.7%) 0.65 (0.48-0.89) 0.0040  0.76 (0.55-1.05) 0.0956
irAE (present) 121 (44.0%) 0.48 (0.36-0.64) < 0.0001 0.45 (0.33-0.62) < 0.0001
Pre-treatment NLR (< 3.80) 137 (49.8%) 0.47 (0.35-0.64) <0.0001 0.52 (0.38-0.72) < 0.0001

HR: hazard ratio, CI: confidence interval, ECOG PS: Eastern Cooperative Oncology Group
Performance Status, irAE: immune-related adverse events, NLR: neutrophils to lymphocytes ratio
# PFS (HR, 95% CI, p): NSCLC vs. HNC (1.46, 1.03-2.06, 0.0340), NSCLC vs. RCC (1.65, 1.06-
2.57,0.0261), ## OS (HR, 95% CI, p): Melanoma vs. RCC (2.35, 1.30-4.25, 0.0048), NSCLC vs.
RCC (1.84, 1.06-3.20, 0.0311)
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Figure 13 Kaplan-Meier survival analysis of PFS and OS according to the presence of an irAE.

(a) PFS in melanoma patients; median PFS: no irAEs 3.4 months, any irAEs 10.2 months. (b) OS in
melanoma patients; median OS: no irAEs 7.9 months, any irAEs 38.3 months. (c¢) PFS in non-small
cell lung cancer (NSCLC) patients; median PFS: no irAEs 2.8 months, any irAEs 6.4 months. (d)
OS in NSCLC patients; median OS: no irAEs 13.8 months, any irAEs 19.7 months. (e) PFS in head
and neck cancer (HNC) patients; median PFS: no irAEs 3.8 months, any irAEs 5.8 months. (f) OS
in HNC patients; median OS: no irAEs 7.3 months, any irAEs 18.4 months. (g) PFS in renal cell
carcinoma (RCC) patients; median PFS: no irAEs 4.0 months, any irAEs 41.0 months. (h) OS in
RCC patients; median OS: no irAEs 17.6 months; any irAEs not reached. Statistical analysis was
performed using the log-rank test. HR, hazard ratio; CI, confidence interval; PFS: progression-free
survival; OS, overall survival; irAE, immune-related adverse events.
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Table 15 Comparison of clinical variables in patients dichotomized by NLR trend after
severe irAE.

NLR NLR
Recover to Baseline Keep on increase
Characteristic (n=17) (n=10) p
Age, Median (range) 70  (52-80) 68 (56 -78)
<70 8 (47.1) 5 (50.0) > 0.9999
>70 9 (52.9) 5 (50.0)
Sex
Male 12 (70.6) 10  (100.0) 0.1240
Female 5 (29.4) 0 (0.0)
ECOG PS
0-1 16 (94.1) 10  (1000.0) > 0.9999
>2 1 (5.9) 0 (0.0
Primary tumor type
NSCLC 9 (52.9) 3 (30.0) 0.42442
Melanoma 3 (17.6) 1 (10.0)
HNC 3 (17.6) 3 (30.0)
RCC 2 (11.8) 3 (30.0)
Type of irAE incidence
Interstitial pneumonitis 1 (5.9 7 (70.0) 0.0009°
Liver dysfunction 4 (23.5) 0 (0.0)
Renal dysfunction 0 (0.0) 1 (10.0)
Endocrine dysfunction 4 (23.5) 1 (10.0)
Rash 3 (17.6) 0 (0.0
Diarrhea 2 (11.8) 0 (0.0)
Other 3 (17.6) 1 (10.0)
I(\:I;:;Z;w duration until irAE incidence 112 (6-691) 28 (2-350) 0.1512
Corticosteroid treatment against irAE
Yes 11 (64.7) 8 (80.0) 0.6655
No 6 (35.3) 2 (20.0)
Administrated immune checkpoint
inhibitors
Nivolumab 13 (76.5) 9 (90.0) 0.6210
Pembrolizumab 4 (23.5) 1 (10.0)
NLR fluctuation (fold increase from
baseline)
at irAE (range) 195 (0.47-799) 262 (1.17-4.66) 0.3343
at 4 weeks after irAE (range) 0.65 (0.28-1.23) 1.94 (1.36-4.45) <0.0001

ECOG PS: Eastern Cooperative Oncology Group Performance Status, irAE: immune-related
adverse events, NLR: neutrophils to lymphocytes ratio

a NSCLC versus all others

b Interstitial pneumonitis versus all others
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Figure 14 Trend in NLR estimates subsequent prognosis after severe irAE.

(a) Among the patients who experienced Grade 3 or more severe irAEs, PFS and (b) OS
were performed in patients stratified according to the NLR trend at 4 weeks after the
development of the irAEs. Statistical analysis was performed using the log-rank test.

NLR neutrophils to lymphocytes ratio, irAE immune-related adverse events, PFS
progression-free survival, OS overall survival.
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A& bR TR ATRE 2R A 2 VO CirAE 2 P2 2 &3, BN ZH LA
AIRE & W ) R TR E RERIRIIE DN & 5, BUR TIE, irAE O RIIF R O72 012,
BEHE, BRASZ v 7 OHEBEMIE L., 2 < OFRBRACIG 2 W 4 E R 5
fii LT\ 5, ABFE TG & LIoRERFR) 72 NLR OIBBRNC X 5 irAE O RH13E [
HIEE R A LV BREET 5 2 & T itAE BBSRAEDO A7V —=v 7L LT T
EDLEZD, FXORRIT, BFEOAHEBI, A MR OB, R
FHOUEIT S ORND EEZ D, ICI DBISHERITAZ bReE . LT RFERS
Z KRB TONTEY . 4% LV ZL OBEN ICI THELZZITDHZ LT
[F1E 2V 2 irAE AFZEOMKREE, ICT O B 2 ek L, BE OREERIET

DIOIZHFICHETH Y, SBROMENLETH D,
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BHIE /NIRRT SR 5 BEE &« DI FHREICE R LIERETF = v 7 KA
v PAEROIRRR TFRNCE§ DR

1 #&
T = v 7 RA > FHEA] (immune checkpoint inhibitor, ICT) (%, FEE D%

il

R % 13 % programmed cell death-1 (PD-1) 35 J OF programmed cell death ligand-
1 (PD-L1) Z[HET 5 Z & CHIEEI R 2 54E 95 199 H1 PD-1 Hiukds L Ot PD-
L1 HURDOBIZIZ LV | ICT IZFE/MlfaffifE (non-small cell lung cancer, NSCLC) @
R RIRRIE L R0 | PHRESEL TE Y0, SBI12, ICI o%eatt L Gk
HESL S DT, BRIRELY TlX, APHEZ R DBE~OEHBIER L TV D,
FOI=, milE, 2 BBERP . RS BHRERE R L& BRIy E)
REIZAEPRAY 2R 5 B % AT RIRBE D & 2 R B 2 AT 2 BB~ DB L ZET
DB D D03, ICHEIRIC T D OHER B DR B 2 A~ TR IR IEH H 2 &
TR0,

gL, & 237 BoEASARGE - BREOTEIC AR AT R 2B TH D
4, MEOWRE TIL, IFHEREREE N RETEMA IS LI R kR % 72 A S A O A
TERIZ 2

6566 NSCLC (2% 9 % ICI G RAZBI T D ds D U 7L U — )L R Clx, s

Y

I

fx G2, TAEL A=) —0ZBz5|SEZFZ LIRS TVD

BN LTI TRARIKFTH D LR TS ¢, NSCLC IZB W THTHE X
o &3 R A 0 | BEICEERS T DR TR < L FFEER. b L < I3 DA
REZN ICT DIGHN RN G2 D5 B BT DMERH DB IR0,

BIfE, FFPAEIL Child-Pugh A 227 %2 W TR S 70TV D 23, AR LA
EREOTHREFTMET 2D SN LDOTHD, ZOATIE, MFET VT

UL BREULEUME, Pa ba B RN, EKOA R, FFERKE O & v D

5 ODMRKRIERICE VIRET D, Lo L EKSCIEORHlZ EBIRI R b O TH D |
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T V7 I BT OFRE MRS 2722 8 W O ORMERBIER S
TWD, 7o, BT TR  BEEOIFHERERE O B 25l L7255, £ D
12L& A ED Grade AT ST L E 9, % 2 TR (hepatocellular carcinoma,
HCC) DJeATHIZETIL. Albumin-Bilirubin (ALBI) score & FFIEAL 2 #7772 RFAf2 23
WEINTWD ¥ ALBIscore 1%, MiE7 V7 I AEEFRE UL E AEIZEES
THEFHFICR M SN R/ A a7 ThH Y  HCC IZB W T PHEEZ Tl L.
Child-Pugh /33 L 0 S ENTZ TR THIKFTH D EHE SN TN D %,
AMFFE T, ALBI score Ta¥Ai L 72fTFFRAEAS. NSCLC IZH81) % ICLIEHR DT

% & L EMEIC RIT T B2 R TR L7z,
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2 Hik
2-1 REHE

2016 4 1 A5 2019 4F 10 ADMIC=Anr~T, XaTn ) X~7, 77/
A~ T HWcigEz < &b 1 BIELEZ T i3S U < ISEITIE/ NI
B 140 LA E Lz, BEITIERICE 2 ICT IREEZ =T o B IR 5
BRON U7z, BRIRFRE I 72< &b 9 W AL EZ BB L 2020 4£ 7 A 31 H& T —
ZWED T v bAT A E Uiz, ARBFZRIEIUN K2R E B E X G A AIF S i 2

T B2 O A S THEM L 7= (K% 5 2020-155),

22 BIRIEHMOIE

RIRBALERT O BE B & LT, Fln, MHl. &K, KHE. Eastern Cooperative
Oncology Group Performance Status (ECOG PS), WE4LFFE(EIE - B, Aiiai. i
IR EEZMERE LV A MY IVIE L7z, E7aRBMATOEZIEHRE LT
JRFEHEAL, 5%, FHAAY, PD-L1 FEBLR 2 UL LT, 1RIRBALATR 1T S E B
4t (immune related adverse events, irAE)DFS B H & HAEFE, WEHHERER, LT H
[ZOWTIEE L T2,

2-3 IREENR L irAE O
T RARA VbR AR A 77 B [ (progression-free survival, PFS)J5 X OV A7
[ (overall survival, OS) % F VN CTEEAMT L 7=, PFS IXIRFEBAG H 2> SR EMEEREH b
LI EHOWT A RNED ETOHMEER L, FTHUD B IRk iy E
B A & L, 2AFHRITERAG A G T HECOHMEER L, FTHU)0
A ERR A & LT, irAE O FEJERLFEMIE common terminology criteria for

adverse events (CTCAE) ver.5.0 Z W\ TiT - 7=,
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2-4  fiFTldeE DR

JHFT18EIL ALBI score & HVN TR L7z, ALBI score [XIMjE 7 /L7 I UfE & E
Ve AMEZ W T, BUFORTHRE L7z %,
ALBI score = (logl10 bilirubin [umol/L] x 0.66) + (albumin [g/L] x —0.085)
ALBI score I[ZLA T D X 912 4 BEEFFIZ 0B S L. 24513 modified ALBI grade &
NS, ARBFIE D EOHREITHEV, grade 1 (ALBI score < —2.60), grade 2a (—2.60
< ALBI score <—2.27), grade 2b (—2.27 < ALBI score <—1.39), grade 3 (—1.39 < ALBI

score)D 4 DD J L— RIZH¥E LT 870,

2-5 e - GERHEH O NA A~ — 1 — DR

modified Glasgow prognostic score (mGPS)I%, 2D EIZF-3 & albumin 5 L}
C [ FE (C-reactive protein, CRP)Z V= 77 2 U — /3 %A12 L 0 S8k LR
L7271, ffFdEk - U > 2XEk I (neutrocytes to lymphocytes ratio, NLR)( 47 H Bt 4t
U URERHERHEC TR L CHE L2 %, Prognostic nutrition index (PN FRE D5
fEEACCRH LR,

PNI = serum albumin [g/L] + 0.005 X total lymphocyte counts (per pL)

2-6  HRATHENT

“HEM oA T 2 — O He#G L Fisher’s exact test, i 25 D LL#E 13 Mann-
Whitney U test % U 7=, ALBI score MDA~ b4 7 OR HII3%2 15 & BERE
(receiver operating characteristics, ROC) #H#R53#H7 % V72, Youden-index ™ fiz =i %
Ty NATEERE LT,

FF P RE C 40 L7 R RE O AE 7SR O Ll Kaplan-Meier 145 % F U CRERT L,
log-rank fRiE & VN CELig L7z, PFS,0S IZ# 2% 5.2 K1 ZRIET 5729, Cox

AN — RFETFTVEHWTEE &N 21T > 7-, Hazard ratio (HR) & 95%
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confidence intervals (95% CI) T L. p-value (% Wald & CHH L7,

P PIEEIC S W T L RO BB T ROm Iz a7~ v F
7" (propensity score matching, PSM) % F\ 7=, [ A 2 71X 4EHr, MR, T of
HOAGEEE., AR, PSZRERLTHRVRAT 4y 7ERET VEHWTHR
WL, ~vF o 7iT1x1~vyF 7, Caliper width 0.2 & L7z~ v F
THETIT2 T2,

AR E IXE R E & L, pvalue<0.05 #H 5 & L7, MatfbTiL, GraphPad
Prism version 9.0.0 (GraphPad Software, La Jolla, CA, USA) % X" JMP version 15.1.0

(SAS Institute, Inc., Cary, NC, USA) % HW T3 L 7=,
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3 MR
3-1 BEYR

140 4 D EF T 5% Table 16 (27, TRIRBALAEF D BHE OO RAFIE 66 7%
(36-88 7%). 107 44(76.4%) IS FHETHdH o7, 124 4(88.6%)7> PSO & L <1 1 TIHMH
ZBASA Uiz, IRIRBIAAET O T T HE 2 modified ALBI grade 12 L W /38T 5 &, 52
4(37.1%)7° grade 1, 36 44(25.7%)7° grade 2a, 45 4(32.2%)7° grade2b, £ L C 74
(5.0%) 73 grade 3 (Z/0FH S iz,

MHEREFR E DR E LCH ~Z a7 ) VIERE T bND, Hr~ra7y
VIMJEDRIE L 70D T VT I - e 7 U U (A/Gratio) & ALBlscore % FL#g 35
EHEBMSMBEN RO, I NRATEIC BV T ALBI score (3T TR HE % 2EAf AT

BT D2 LIRS (r=-0.7814, p < 0.0001) (Fig. 15),

2.0 y =-0.527x-0.075
\&% o r= -07814
- p < 0.0001
i)
©
10 1.0 o
A 0.5 >
. ) N
0.0 T | ' !
_4 _3 -2 1 0

ALBI score

Figure 15 Correlation between ALBI score and A/G ratio.
Increase of A/G ratio indicates the disability of liver function. A/G ratio is well correlated with ALBI

score. Statistical analysis was performed using the Pearson’s correlation coefficient analysis.
ALBI: albumin-bilirubin, A/G ratio: albumin / globulin ratio
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Table 16 Patients’ background characteristics (n = 140)

Characteristic No. of patients (%)
Age, median—year (range) 66 (36-88)
Sex—no. (%)

Male 107 (76.4)

Female 33 (23.6)
Smoking history—no. (%)

Current of former 111 (79.3)

Never 29 (20.7)
Drinking history—no. (%0)

Heavy / Moderate 62 (44.3)

Occasional / Never 78 (55.7)
ECOG PS—no. (%)

0-1 124 (88.6)

> 2 16 (11.4)
Most common sites of metastasis—no. (%0)

Brain 46 (32.9)

Bone 46 (32.9)

Lung 29 (20.7)

Liver 13 (9.3)
Histology—no. (%0)

Adenocarcinoma 93 (66.4)

Squamous 36 (25.7)

Other 11 (7.9)
PD-L1 status—no. (%)

TPS > 50% 42 (30.0)

TPS 1-49% 23 (16.5)

TPS < 1% 31 (22.1)

not investigated 44 (31.4)
ICI line of treatment—no. (%)

First line 36 (25.7)

Second line 46 (32.9)

Third line or more 58 (41.4)
Administered ICls—no, (%0)

Nivolumab 71 (50.7)

Pembrolizumab 43 (30.7)

Pembrolizumab + chemotherapy 9 (6.4)

Atezolizumab 17 (12.2)
Modified ALBI grade—no, (%0)

grade 1 52 (37.2)

grade 2a 36 (25.7)

grade 2b 45 (32.2)

grade 3 7 (5.0)

ECOG PS: Eastern Cooperative Oncology Group Performance Status, PD-L1: programmed cell
death ligand-1, ICI: immune-checkpoint inhibitor, ALBI grade: albumin-bilirubin grade
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322 MFPRREIC L 2 v b A 7 EOMES

Foxld, IRHEAETD ALBI score & 6 » H PFS 38 LTr 6 » 7 OS @ ROC fi#tT 21T
W, PHETPH~——E LTCOTRREEL U v MA 7 EZFHIE L7, £ OfE5, ALBI
score |3 PFS (area under the ROC curve [AUC] 0.60, sensitivity 85.7%. selectivity 36.9%.
p=0.0489) & OS (AUC0.74. sensitivity 77.9%. selectivity 69.4%. p<0.0001) D
W7 % A EACHERE L7=(Fig. 16), OS @71 » b4 7fHIX-ALBIscore =-2.22 T, Z#l
I% modified ALBI @ grade 2a 33 X8 2b DEER(2.27) & 1FIF—FHK L T\, LN
- 7T, ALBl gradel. 2a BFEIZNTTfii6E R4FHE. ALBI grade2b, 3 I REREEE/3HEL .

LT E&TORME T2 72,

ALBI score - 6 months OS

100
80—
=X
2 60
S
£ 404
b _Cut-off value : -2.22
95% Cl: 0.64 - 0.84
p<0.0001
0 I I I I |

0 20 40 60 80 100
100% - Specificity%

Figure 16 ROC curve analysis of pre-treatment ALBI score in 6-months overall survival.

ROC curve analysis for the sensitivity and specificity of pre-treatment ALBI score to assess the 6
months overall survival in advanced non-small cell lung cancer patients treated with immune
checkpoint therapy. Results of ROC analysis: AUC 0.74, sensitivity 77.9%, specificity 69.4%, cutoff
-2.22, and p<0.0001.

ROC: receiver operating characteristics, ALBI: albumin-bilirubin, OS: overall survival, AUC: area
under the curve
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3-3  HUEBMRNTIC X 2 I Tbe & AR A7 O Rl

JF P RE T ool L7 “HEMIC T 5 B E R DEWZ Table 17 12R73F, Flp0
PEBNZ ZE1X 72 Dy o 273, TRFEBHLARF O PS LB i#sf DA MICEE L ¢ " HERIC A B2
WA U2, BIGEE S ALBI grade 2b, 3 BECTLWMEMIZH - 7=,

Kaplan-Meier BifR(Z K 2 B BMATICHV T, ALBlIgrade 1, 2a Bf(% ALBI grade
2b, 3 #EIZ%F L PFS (5.3 months vs. 2.5 months, HR: 0.56,95% CI: 0.37-0.84, p=0.0019),
OS (19.6 months vs. 6.6 months, HR: 0.46, 95% CI: 0.29-0.72, p = 0.0002) D X7 & H A
BIIER L7- (Fig. 17a,b),

F7-. HFTIHEERR TH 5 ALBI grade2b, 3 #HIZ1E PS2 LU b TIRIERIAE L7- B
MARBICZGEND D, TERARICKRE S EETITHBRTIZRY 95 LE
ZToo = ZCIRIRBILARTO PS 23 0 & L < 13 1 DRFE 124 4 CRIBEDFENT 2 ki L
7= FREIC TR Re T4 L 7= —RERS O BR g5 5 % Table 18 1253, 86 &4 NITT
HBE B 4f 72 ALBI grade 1, 2a Bf, 38 4473 ALBI grade 2b, 3 BRIZRE S L=, 2

TER CRAE RICA BRI RN T,
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Table 17 Association between ALBI grade and clinical variables

. ALBI grade ALBI grade
Characteristic 1.2a 2b, 3
(n=288) (n=52)
Age, median—years (range) 66 (36-88) 67 (41-84)
<70 55 (62.5) 35 (67.3) 0.590
> 70 33 (37.5) 17 (32.7)
Sex—no. (%)
Male 65 (73.9) 42 (80.8) 0.414
Female 23 (26.1) 10 (19.2)
Smoking history—mno. (%)
Never 20 (22.7) 9 (17.3) 0.521
Current or former 68 (77.3) 43 (82.7)
Drinking history—no. (%)
Occasional / Never 50 (56.8) 28  (53.8) 0.860
Heavy / Moderate 38 (43.2) 24 (46.2)
ECOG PS—mno. (%)
0-1 8  (97.7) 38 (73.1) <0.0001
>2 2 2.3) 14 (26.9)
Common sites of metastasis—no. (%)
Brain 30 (34.1) 16  (30.8) 0.714
Bone 22 (25.0) 24 (46.2) 0.015
Lung 18 (20.5) 11 (21.2) >0.999
Liver 8 9. 5 (9.6) >0.999
Histology—no. (%)
Adenocarcinoma 60 (68.2) 33 (63.5) 0.5832
Squamous 22 (25.0) 14 (26.9)
Other 6 (6.8) 5 (9.6)
PD-L1 status—mno. (%)
TPS > 50% 22 (25.0) 20  (38.4) 0.381°
TPS 1-49% 16  (18.2) 7 (13.5)
TPS < 1% 24 (27.3) 7 (13.5)
Not investigated 26 (29.9) 18  (34.6)
ICI line of treatment—no. (%)
First and second line 46 (52.3) 36 (69.2) 0.053
Third line or more 42 47.7) 16 (30.8)
Administered ICIs—no, (%)
Nivolumab 47 (534 24 (46.2) 0.485¢
Pembrolizumab 21 (23.9) 22 (42.3)
Pembrolizumab + chemotherapy 7 (7.9) 2 (3.9)
Atezolizumab 13 (14.8) 4 (7.7)

ALBI grade: albumin-bilirubin grade, ECOG PS: Eastern Cooperative Oncology Group
Performance Status, PD-L1: programmed cell death ligand-1, ICI: immune-checkpoint inhibitor,
TPS, tumor proportion score

a Adenocarcinoma versus all others b PD-L1 TPS > 1% versus all others

¢ Administered immune checkpoint inhibitors, Nivolumab versus all others
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Table 18 Association between ALBI grade and clinical variables in patients with PS 0-

1
. ALBI grade ALBI grade
Characteristic 1.2a 2b, 3
(n =86) (n=38)
Age, median—years (range) 66  (36-88) 67 (44-80)
<70 54 (62.8) 26  (68.4) 0.684
> 70 32 (37.2) 12 (31.6)
Sex—no. (%)
Male 63 (73.3) 28  (73.7) >0.999
Female 23 (26.7) 10 (26.3)
Smoking history—mno. (%)
Never 19 (22.1) 8 (21.1) >0.999
Current or former 67 (77.9) 30 (78.9)
Drinking history—no. (%)
Occasional / Never 49 (57.0) 25 (65.8) 0.429
Heavy / Moderate 37 (43.0) 13 (34.2)
ECOG PS—no. (%)
0-1 86 (100.0) 38 (100.0)  >0.999
>2 0 (0.0 0 (0.0)
Common sites of metastasis—no. (%)
Brain 29 (33.7) 12 (31.6) >0.999
Bone 22 (25.6) 11 (28.9) 0.826
Lung 18 (20.9) 7 (18.4) 0.813
Liver 8 (9.3) 4 (10.5) >0.999
Histology—no. (%)
Adenocarcinoma 58 (67.4) 25 (65.8) >(.999*
Squamous 22 (25.6) 9 (23.7)
Other 6 (7.0 4 (10.5)
PD-L1 status—mno. (%)
TPS > 50% 22 (25.6) 14 (36.8) 0.564°
TPS > 1-49% 16 (18.6) 5 (13.2)
TPS < 1% 24 (27.9) 6 (15.8)
Not investigated 24 (27.9) 13 (34.2)
ICI line of treatment—no. (%)
First and second line 46 (53.5) 24 (63.2) 0.334
Third line or more 40 (46.5) 14 (36.8)
Administered ICIs—no, (%)
Nivolumab 46 (53.5) 20 (52.6) >(0.999¢
Pembrolizumab 20 (23.3) 13 (34.2)
Pembrolizumab + chemotherapy 7  (8.1) 2 (5.3)
Atezolizumab 13 (15.1) 3 (7.9

ALBI grade: albumin-bilirubin grade, ECOG PS: Eastern Cooperative Oncology Group
Performance Status, PD-L1: programmed cell death ligand-1, ICI: immune-checkpoint inhibitor,

TPS, tumor proportion score

a Adenocarcinoma versus all others b PD-L1 TPS > 1% versus all others
¢ Administered immune checkpoint inhibitors, Nivolumab versus all others
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PS 230 % L <1 DEBEFREZISVT Kaplan-Meier HiFRIZ K 5 HA EMFNT 2 S0

L7-, 2REORE & FEMEIC, ALBI grade 1. 2a fiX ALBI grade 2b, 3 BFIZ%I L

PFS (5.6 months vs. 3.5 months, HR: 0.66, 95% CI: 0.42-1.03, p = 0.0425), OS (19.6

months vs. 13.3 months, HR: 0.59, 95% CI: 0.35-0.99, p = 0.0266) DX 5N A EIZIiER

L7 (Fig 17¢, d) .
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Figure 17 Kaplan—Meier survival analysis of patients with non-small cell lung cancer receiving
immune checkpoint inhibitors, according to their pre-treatment ALBI grade.

(a) Progression-free survival (PFS) and (b) overall survival (OS) of all patients (N = 140). (c¢) PFS
and (d) OS curve in patients with a performance status of 0 and 1 at pre-treatment (N = 124).
ALBI, albumin-bilirubin; HR, hazard ratio; CI, confidence interval
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3-4  ZAEEMENTIC X DI TEE & A7 O Rl

AWFFEIEE SRR T D720, THEON TIRREIZ BT 2 A& IE -+ DA
TENBEEND, £ 2T, Flin, YR, B SOBEE, PS, AHARE, T o
A%, %2 LT ALBlgrade Z @24 & L C Cox [fINY— RET L ERAWZZE
EARNT 2 SN L 7=, Table 19 (2R S 415 & 512 PFS OJMNLIA - & L T ALBI grade,
AAEHEL. PS 23 <4, OS OMSZKIF-& LT ALBI grade, Ffin, PS 23l
Nz, ThHOREREY | FFTHte R4 Cod 5 ALBI grade 1, 2a #EIXIE/ NIt
D ICHERIZBWTMNL LI TR TFRIKRFTH 5 Z LR ahi,

Table 19
Multivariate analysis of clinical variables associated with survival outcomes.
Characteristic Progression-free survival Overall survival
HR 95% CI p HR 95% CI p
Age (years)
<70 0.73 049-108 0.111 0.61 0.39-0.96 0.031
>70
Sex
Male 0.79 045-139 0.416 113 0.61-2.09 0.694
Female
Smoking history
Never 133 0.77-2.30 0.303 1.00 055-1.84 0.991

Current or former
Drinking history

Occasional / Never 0.92 059-143 0.722 1.25 0.75-2.07 0.388
Heavy / Moderate

ECOG PS
0-1 0.35 0.19-0.64 <0.001 0.24 0.13-045 <0.001
>2

ICI line of treatment
First and second line 0.65 0.44-0.97 0.033 0.73 047-1.14 0.173

Third line or more
Liver metastasis

no 098 051-187 0.951 129 0.63-2.65 0.485
yes

ALBI grade
grade 1, 2a 0.57 0.38-0.86 0.007 045 0.29-0.72 0.001
grade 2b, 3

HR: hazard ratio, CI: confidence interval, ECOG PS: Eastern Cooperative Oncology Group
Performance Status, ALBI grade: albumin—bilirubin grade
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3-5 R =T~ v F 7% AW TREE & AT ORI

A a7~ v F U TR FICH KT D3 T R & T 5 72 OFEH
FETHY | FRCER RN RBIENRICB T 2 BEEROR—ICERTH D, IFT
fiihe & AT MM 4R, R, oA, SOERE, aneiik, PS 2L gL
THOURAT 4 v EIFET NERNTHEA 27 25/ M L, ALBI grade 1, 2a #if
& ALBI grade 2b, 3 BEIZEB W T 38 HDOBF 2 L1z, ~ v F 2 JHitk On A
AT7DONNAFY T ay MEY | HaA a7 Nn— Lz 38 Mrmti sz &
% RS L7=(Fig. 18a-c), F7-HhH 7= 38 fl. & 76 4 D AFE I 5% Table 20 |/
T FRLOIERITMZ T, TR TOEEEmAMEETH—INTWVD Z & 2R
L7z, Kaplan-Meier HH#RIZ & 2 HiZE EMEHTIZ IV T ALBI grade 1, 2a #fiX ALBI
grade 2b, 3 B£EIZ%} L PFS (6.8 months vs. 3.5 months, HR: 0.0.57, 95% CI: 0.34-0.94, p
=0.0233), OS (18.4 months vs. 9.5 months, HR: 0.56, 95% CI: 0.32-0.94, p = 0.0373) 73
HEIER L7 (Fig. 19a,b), 3 72bb, HAA2T7~ vy F o 72T L-BHE
EWROE LW 2BHZB W T, ALBIgradel, 2alZ PR THIK - TH D Z EAURE
i,
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Table 20 Association between ALBI grade and clinical variables in the propensity
score-matched group

. ALBI grade ALBI grade
Characteristic 1.2a 2b, 3 p
(n=38) (n=38)

Age, median—years (range) 66 (38-88) 67 (44-84)
<70 26 (68.4) 25 (65.8) >0.999
>70 12 (31.6) 13 (34.2)

Sex—no. (%)
Male 29 (76.3) 29 (76.3) >0.999
Female 9 (23.7) 9 (3.7

Smoking history—mno. (%)
Never 9 (23.7) 7  (18.4) 0.779
Current of former 29 (76.3) 31 (81.6)

Drinking history—nao. (%)
Occasional / Never 26 (68.4) 24 (63.2) 0.809
Heavy / Moderate 12 (31.6) 14 (36.8)

ECOG PS—mno. (%)
0-1 37 (97.4) 37 (97.4) >0.999
>2 1 (2.6) 1 (2.6)

Common sites of metastasis—no. (%)
Brain 15 (39.5) 12 (31.6) 0.632
Bone 13 (34.2) 16 (42.1) 0.637
Lung 7 (18.4) 7 (184 >0.999
Liver 2 (5.3) 3 (79 >0.999

Histology—no. (%)
Adenocarcinoma 26 (68.4) 24 (63.2) 0.809*
Squamous 8 (21.1) 10 (26.3)
Other 4 (10.5) 4 (10.5)

PD-L1 status—mno. (%)
TPS > 50% 9 (23.7) 14 (36.8) 0.818°
TPS 1-49% 13 (34.2) 6 (15.8)
TPS < 1% 9 (23.7) 6 (15.8)
Not investigated 7 (18.4) 12 (31.6)

ICI line of treatment—no. (%)
First and second line 23 (60.5) 24 (63.2) >0.999
Third line or more 15 (39.5) 14 (36.8)

Administered ICIs—no, (%)
Nivolumab 21 (55.2) 20 (52.6) >0.999¢
Pembrolizumab 9 (23.7) 13 (34.2)
Pembrolizumab + chemotherapy 3 (7.9) 2 (5.3)
Atezolizumab 5 (13.2) 3 (79

ALBI grade: albumin-bilirubin grade, ECOG PS: Eastern Cooperative Oncology Group
Performance Status, PD-L1: programmed cell death ligand-1, ICI: immune-checkpoint inhibitor,
TPS, tumor proportion score

a Adenocarcinoma versus all others b PD-L1 TPS > 1% versus all others

¢ Administered immune checkpoint inhibitors, Nivolumab versus all others
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Figure 18 Violin plots of propensity score matching analysis.

The score was calculated using the logistic regression model using the following baseline
characteristics as covariates: age, sex, liver metastasis, drinking history, number of prior treatment
regimens, and performance status (PS). (a) Propensity score in all patients, and (b) propensity score
among the patients selected by one-to-one matching between the ALBI grade 1, 2a group and ALBI
2b, 3 groups with the nearest neighbor matching. (c) The propensity score plotting of the patients
excluded from the analysis. The solid line shows medians, and the dotted line shows quartiles.
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Figure 19 Kaplan—Meier survival analysis according to pre-treatment ALBI grade in patients
who were selected by propensity score matching.

(a) Progression-free survival and (b) overall survival. (N = 76)
ALBI, albumin-bilirubin; HR, hazard ratio; CI, confidence interval
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P4, ICI RO TRICHEEL B2 D54 - EAEO NS F~v—H—L LT,
mGPS, PNI, NLR 23 &E STV D P75, Fx 2N b DA A~ —J—& ALBI
score [ZFWVNT, 6 # A ® PFS F 721 OS {23\ T ROC T 2470 144 T HIIK 1
& LTOREN &l L7z, Table 21 (/RS 5 K 9126 » H PFS (2B Tid ALBI
score & PNI 73 HWEAGEZTRIL, 6 7 H OS IZBWTIXETOMRENAE
FEABICTRI Lz, 7725, ALBIscore IZEFDONA F~—h— LR L<
ITEN LA ED AUC 27 LT,

Table 21 ROC analysis in various biomarkers for predicting PFS and OS

6 months PFS

predicting markers AUC 95% ClI p cut-off value
ALBI score 0.60 0.50-0.69 0.049 -2.10
mGPS 0.57 0.47 - 0.66 0.174
PNI 0.61 0.51-0.70 0.033 41.1
NLR 0.54 0.45 - 0.64 0.401
6 months OS
predicting markers AUC 95% ClI p cut-off value
ALBI score 0.74 0.64 -0.84 <0.0001 -2.22
mGPS 0.74 0.64-0.83 <0.0001 15
PNI 0.75 0.65-0.85 <0.0001 40.1
NLR 0.74 0.64-0.84 <0.0001 55

PFS: progression-free survival, OS: overall survival

ROC: receiver operating characteristic, AUC: area under the curve, CI: confidence interval
ALBI score: albumin-bilirubin score, mGPS: modified Glasgow prognostic score,

PNI: prognostic nutritional index, NLR: neutrophils to lymphocytes ratio
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140 L DBED OB, 69 4(49.3%)Z 93 10 irAE 2354 L7z, BEMMH, 22
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O irtAE AR Uiz, ERFAETALITRZ 26 B). FIEMEMZ 19 F1), FORIREERE
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ALBI grade & irAE OFAEFREE O BEAEIZ TN RS2 )72 (Fig. 20a, b)
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Figure 20 Association of the pretreatment albumin-bilirubin (ALBI) score and grade
with the incidence of immune-related adverse events including its severity.

(a) There are no significant differences between the group dichotomized by the presence of

irAE. (b) The proportion of irAE incidences in each ALBI grade.
ALBI score: albumin-bilirubin score, irAE: immune-related adverse events
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