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ATHARAND 2 NIT T AR L[1]. EREIEOR L EWIERETH S [2],
% < OMIRFEEMETIA ASIT, MR EERE AR E L Th Y . A AMAIZE
BAERT 5 3] Fo. iTFEOBIBTFMITICEY . BADORESHETIZEDL S R
TAN—BIRTERPA G E o7 [4], ENOEERNE LTy FEERTIGHRIK
b, DAMIEZEDO S DIEHT 2 2 & TSGR AT 5 5], —FH T, %
BT = v 7 RA > bHES (Immune checkpoint inhibitors: ICIs) 1%, 25 AME Tl
72 < SRIEHNICAE R 5 = & CRIBMICHUIEE D R 2 BIET 5, ek
OPEMERERE TH D, WETF = v 7 RA > My TId, a2 HERE L
B AT 2 bR 22 00 2 I8 A Il T 2 I EN 2 Fs o FRECH D, 1BHE D A
fal, B F = v 7 RA 2V Ny 5 Lo Z ks L0 B2 rlge & 3 5,
ICIs |Z., 26 DOEHEE L LE 25 2 & T, MM L 2 9uEE R 4 %
35 [6], 2024 FEHAE, BARICBWTIE T #lE A O programmed cell death
protein-1 (PD-1) &, 73 AUl Z i @ programmed cell death ligand-1 (PD-L1) fi]®
FIAEAER ZES 5. HLPD-1 HUA (nivolumab, pembrolizumab, cemiplimab) 33 &
', $1PD-L1 HiiK (atezolizumab, durvalumab, avelumab) (ZH1x C. T ffRZmEIZ
B L T 5D cytotoxic T-lymphocyte-associated antigen-4 (CTLA-4) & 23 Al
M CD80/CD86 & D AHAAEM Z il 3 5. HL CTLA-4 HLIK (ipilimumab,
tremelimumab) 23&KGR STV 5, T b i, MR, JE Ntz A,
RS A, BHEEESZ2S A, B2 A, B A, BED A, il - EES A
PRI& FR2gE . FLON A0, AR S A% 23 AUTRARINT AL IR O E G 2 A 2 364
TH D,
ICIs DBEGITE Y | BDADIREBAEITFE LM ELTWD, #lxiX, FE/F
Jafifins A2 31T % pembrolizumab HIMEVE TIL, 77 F TR a B IRE X
Db eEFHME 134 AN 263 2HETIER L TWD [7], ZOMICH it



PD-1 #ii{f & HT CTLA-4 HiiR % OFH L 72 ICTs ff LSS [8]. ICTs & BEAF DL 2205
EEAL B DETIRRPITOND L9272 > TND [9], LA L7225 ICIs inik
IZBWT, BOMEREOTTEICLI2AFERER, Wb aEMEsEFS
(immune-related adverse events: irAEs) 23R EREE & 72> T 5 [10],

irAEs (3 A CaE R BEROIER DR % 2B CRIET H 2 EBMbLN TV D
[10], HAhfEEs CHRAET 5 irAEs Ofth, 2 DLl EoD 578 2 as CRIET D 5%
IrABs 2 A5 Z L H V| irtABs ¥R VA U MIET KO T A KT A 1
BT, B, WHEE, M. oW, EsR. B MRGRD T &R, O
MR, IRERORIERMERBNCEE N2 Tnd [11-13], 2, b0
irAEs DFEFERFd6 L OFIEML 1T, FIENHG Z L ICRRD Z LR mbn TN D
[14], AFIZIW T, FEANHRAT2S A RS DRI 40% T irABs 2 FIET 5 Z &3
WEEINTWD [15], IEEBNICILRE irAEs OFIEMIE 23K 30%FLE TH D —
J5C[16] . Ml irABs 13 3% S K< 225 TV D [17], %< OEA . irAEs ~D%H
IIRHERRIETH B2, BEER irAEs TlX, AT 0 A FRBEMFIFNC L 5 18%
DB L7720 RN TE RN LBt eRim a2 7o 85 2 L biiE &
T3 [18],

VI EDORRRIRE 26 irAEs D) e~ 3 DA o MIEE ORI K
W QOL MEFF DT DI EARRI R TH D, LLRNG, irABs BIED Y X 7 [K]
TAZOWTIEREAR AN Z NV, £ 2 TARIFE T, irAEsD U X 7 K1 DOH#%
BERFEDFICRIETRELIM T2 & & Lz, #19DIC, irAEsIXH CREiR
BEROIERZET 22 L, ZNETOZL OMKRRCTH AREREEZH T2
BEITFRI SN TND Z LD, BOREKRED irAEs BIED Y X7 HF- &7
DD A BRI OFEEZ W TR Lo, WIZ, irAEs DFRJEEZRD - B,
) I D B ICRIE T 2 B O irAEs 1235 B L, oLl L Dfif#s T irAEs
ZIEIET D HME itAEs & BRI 2 A5 L7, %I, irAEs 384E23 ICIs D
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F1E HORERBEZAT LB % irAEs FEIERE

irAEs DFEIE A 71 = X LOFERNTA STV WA ICIs IZ K WML S
TR R SE NS NIR R TH D EFEZ 6N TWD [19], L7zRn->T, T TICH
CARBICRENEL, REERDBEL TV DL O CREEREEHT S
(pre-existing autoimmune diseases: PADs) 5 1%, 2 < OERKRER Chrib ST
72 [20,21], —JF. ERIKTIZ N6 DBEEZXRIT, ICIs IREMTHhID Z &
WHURL SN 5 [22], PAD BEREZ RIS & L2 A X @i Cld, PAD BRFIZHBWT
ICIs DIEFDRITED LN TEY | irAEs HEHAETH D Z EHE I T
% [23], L2xL7223 5, PAD 3 & JE PAD BB % il L7 MEHIR 5Tl 0 |
PAD B IZxIT 5 ICIs {RIEDOLZAMEICET 2 FERIIAZE L TnbD, £ T,
IrAEs BEIED A N = A L% B[ET 5H L. PAD A TIX irAEs B3RIE Lo 0 &
F A LT, PAD 725 irAEs BIED U AV NF Lot o2 & & Lie, —
HT, MNAEEDT —H_R—=2 2B\ T, 2EZFOFTPAD BH T 10%% T
[B]> TRV [24]. ICIs {89 %31 7= PAD & DIEFIBITI D2 E RSN
5. FOTH, BPEEELEHWIEFHITIX, a7t 7oA IR E LR
WEB X RBICHE ST DO TR Z AT 5 2 2 it O ik %
MWD Z&T, BRI DR 2 il 7z,



28 WHgE ik

Rl

B T YA v

TEFHMIE H (X PAD OF & irAEs FAEME & OB L Le, A X RTIE
Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 35 X T}
Meta-analyses Of Observational Studies in Epidemiology (MOOSE) (Z L7273 > T3
i L7z [25,26], A Z AT D SRR Z (RIICIHA T 2720, A7 U —=r
7'\Z1% MEDLINE/PubMed, Web of Science, Google Scholar DD T — & ~<— 2
W, A7V —=0 T OMIET —Z X—ABhaRe L D 2021 421 H 31 H
EFTE LIz, BERY— i, HROIERZ MR IZHER T % 7202 neoplasm”,
“immune checkpoint inhibitors”, “autoimmune disease” & L7z, —RAZ J—=>7
TIEMR LT O & 108k A 3 L. PAD OF ML irAEs F8JE A |2 BaE
L7eXkzfhit Uiz, ZIRA 7 U —=0 7 T2 A U kgtE 2 57 8m L 7=,
FEMTIZIE PAD Bf & 3E PAD BEIZISUT 5 irAEs OFIESAE 25 L T 25w L&
FRIANTE, AT ) == IR & Lol O BB E 2 IR 2 721, AL
L7722 N2k 03 LT,

B2 EFKIENE - BRONEUE
PAD #£ & 31 PAD #EICH5 1T D irABs FIEMEE & ICIs 169K & 521 T DIEFl &
WE LTV DB 2 mks e & Uis, JEGIRE ., JEFIMER. %, PAD H
M2 B PRI bR LT,

FIE T
BF. OWES, MRS A . WL DSAFE, JRIRIE. PAD OFEZE,
irAEs DRIEBEE DOIEF R A2 Lz, 77— 2T — 4% DOREL L~DOREK L



LT, ML L7222 AT L7,

F— X OfEHTIZIE Review Manager 5.4 software (The Cochrane Collaboration,
Copenhagen, Denmark) & R (R Foundation for Statistical Computing, Vienna, Austria)
W, mXHEORBROIEL S E A7 TREMIE PEICK VAR Lz, P
2N 50%A CEEMEDMEVY, PAEDY 50%% 2 556 I BB MED @ &I L
Too AZEHTTIETZ 4 LA N ay REERL, BEMEMRWGA I E R R
ETV, BEMENEWGEICEBENRET NV ERIR U, BETEIENA 2
Tl & AT 5 Mantel-Haenszel (M-H) 5% H >, 4~ X (odds ratio: OR) &
95%(5FE X [H] (95% confidence interval: 95% CI) ZH#EE L7z, p EAS 0.05 A D
ICHRTIIAEZERH Y LRl LTz, RYT 4 T RF—ZIIARENOT N L
XD AECDREALST ZAOFMT, 77 37wy X0 BRRA
L. FEAFROBHIANRANA T 2D LHE LTz, T, Begg M€ & Egger
FREIZ LD pMED 0.1 K DRFIZAR AL T 20 L LT,
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5 3H AR

1 GRSTORIR & &SRS

BART — H N =2 Z ] L7 R 72 i 412 L W . MEDLINE/PubMed T 600
#. Web of Science T 552 . Google Scholar C 327 #i2’t v h L7z, ZhHD
BEHBIUOWEHE KAV —=2 7 LR, 32 IR ECHEONS L7 -
oo BXEHNWTE ZRAZ Y —= 7 Tk, @EMEZ M L& 6
A BN D3t L 72 - 7= (Figure 1),

—

2

s Records identified through Records identified through Records identified through

g MEDLINE/PubMed Web of Science Google Scholar

3 (n =600) (n=552) (n=327)

c

2

é Studies excluded after reading Studies excluded after reading Studies excluded after reading

= tittes and abstracts titles and abstracts titles and abstracts

3 (n=586) (n=539) (n=322)
—
— Full-text articles Full-text articles Ful-text articles

assessed for eligibility assessed for eligibility assessed for eligibility
(n=14) (n=13) (n=5)

z

a

=)

m

Candidate studies
(n=232)
—
Excluding articles
— duplication (n = 8)

o J No extractable data (n = 18)

S

=

o

£ Studies included in meta-analysis

(n=8)

(S

Figure 1. Flow diagram of research strategy and study selection.

FASLORFM % Table 1 ICEH) L7z [27-32], 6 #H 3 BB AM XL TH
D, D O 3 HITRTAEMIE TH o 72 [27-29], irAEs OFSESAE 2 F= ZREAM I
H & L7oAFgEiE 2 # [28,29]. EALLISMIRIKGEHIIEE & LTz, 1BHRAEE
4 ¥ T EIZH PD-1 HLIK (nivolumab, pembrolizumab) % ff i L TH ¥

[27,28,30,32]. 1 ¥ Clidipilimumab & HLPD-1 HiiKkE D22 B r— g U [29].
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1 ¥ TlX atezolizumab TDIEWE TdH - 7-[31], PAD OFEFHIIIEIAL . U U~TFE
BAfiZe, WIS, REREE, HLEREENE E TV, irAEs OFHIiC R
WX, 5 i L— RO irAEs [27,28,30-32], 1 #DOA T L—F 2 LI ED

irAEs & LCU 7= [29],

12



Table 1. Characteristics of the eligible studies

Study Study Cancer type Therapeutic ~ Characteristics irAEs
design and agent of PAD grade
period

Bair Retrospect R/R cHL Anti  PD-1 Lupus(n=1) Any

2019 [27] ive antibody Inflammatory grade
Jan 2014 — Nivolumab bowel disease irAEs
Nov 2017 (n=152) (n=1)

Pembrolizu  Psoriasis (n=1)
mab (n=1) Unknown
(n=1)

Cortellini  Retrospect Advanced Anti  PD-1 Thyroid Any

2019 [28] ive cancer  (stage antibody disorders grade
Sep 2013 — IV) (n=151) irAEs
May 2018  NSCLC Pembrolizu  Dermatologic (n

(n=492) mab =14)
Melanoma (n=182) Rheumatologic
(n=159) Nivolumab  (n=10)
RCC (n=94) (n=569) Gastrointestinal/
Others (n=6) hepatic (n =4)
Neurologic
(n=1)
Nephrologic
(n=1)
Multiple site
(n=4)

Danlos Prospectiv. Melanoma (n = Pembrolizu =~ Rheumatic >

2018 [29] € 36) mab(n=34) (n=7) Grade
Jun 2014 — NSCLC (n=6) Nivolmab Dermatologic 2 irAEs
Dec 2016  Other cancers (n=10) (n=33)

(n=3) Avelumab Endocrine
(Only PAD (n=1) (n=9)
cohort was (Only PAD Neurologic
described) cohort was (n=23)
described) Haematologic
(n=1)

Kartolo Retrospect Melanoma Ipilimumab  Unknown Any

2018 [30] 1ve (n=155) (n=25) grade
Jan 2012 — NSCLC (n=17) Pembrolizu irAEs
Apr2017  RCC (n=6) mab (n=27)

Nivolumab
(n=26)

13



Loriot Prospectiv  Locally Atezolizuma Psoriasis Any

2020 [31] ¢ advanced/metast b (n=997) (n=15) grade
Nov 2016 atic urothelial Rheumatoid irAEs
—Mar 2018 carcinoma  or arthritis (n = 4)
nonurothelial Hypothyroidism
carcinoma or Thyroiditis
(n=997) (n=4)
Ulcerative

colitis (n = 2)
Hashimoto’s
disease (n =2)
Sarcoidosis
(n=2)

Graves disease
(n=2)

Others (n=4)

Schadendo Prospectiv  stage III or IV Nivolumab  Endocrine Any
rf e melanoma (n=1008) (n=14) grade
2019 [32] Aug 2017 (n=1008) Gastrointestinal ~ irAEs
—Jan 2019 (n=2)
Hepatic (n=1)
Skin (n=7)
Other (n=1)

Abbreviations: R/R cHL, relapsed/refractory classical Hodgkin lymphoma; NSCLC, non-
small cell lung cancer; RCC, renal cell carcinoma; PD-1, programmed cell death protein
1; PD-L1, programmed cell death protein ligand 1; PAD, pre-existing autoimmune

disease. irAEs, immune-related adverse events.
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2T A KRN

R CHhH S 4L72 6 HOFHSTE FHVNT, PAD B @ irAEs FEAESHE & #i A fif
L., Z# VA M7y b&/ER LT (Figure 2), 74 LA 70 v hCTldsim
TICBIT LR EL ZNERE LICHEREERTRLTRY, EEN | %7
MIRVIREETHEIZY A7 L2 b Ll s D,

KGR 1T PAD B BEC 206 1], JF PAD [BERET 3078 Bl & 72 > 7=, irAEs %
JEAAFE X PAD B C 62.1%, FE PAD BT 51.9% CT&H V. PAD B CTHEIZ irAEs %
JERNENZ ERH SN E 22572 (OR =2.14, 95% CI [1.58-2.89], p < 0.05), >
X 0% ToH v REMHTRDONT, X THROILOE TN NI LR
B X7, Begg ME R LN Egger BiE TIXARNA T ATRD N2 -72 (p
=0.85 for Begg’s test and p = 0.49 for Egger’s test), [FERICT 7 > X7 m v FivD
B & 03 7R IERI RN LR D B Ae o 7= (Figure 3),

PAD non-PAD Oilds R atio Oids Ratio

Study or Subgroup  Events Tota Events Tota Weight M-H, Fixed, 95% CI IM-H, Fixed, 95% CI

Bair 2019 3 1 %5 49 1.6% 2.88[0.28, 29.64] —

Cortellini 2019 56 85 266 BBFE  34.6% 2.80[1.81, 467 L

Danlos 2018 20 45 102 352 21.6% 1.86 [1.04, 369 .

Kartolo 2018 b 12 33 B6 5.7% 2.00([0.55 7.29 I

Lariot 2020 24 35 506 982 18.8% 1.87 [0.95, 4.08 el

Schadendorf 2019 17 25 B4 983 17.7% 1.02[0.44, 2.39 -

Total {95% Cl) 206 3078 100.0% 2.14[1.58, 2.89] &

Total events 128 1596

Heterogeneity: Chi®= 470, df =5 (P =045} 1*= 0% 'EI.DD1 Df'l 1-0 1EIDD'

Test for wverall effect: Z=4.94 F = 0.00001) Fawaurs [non-PA0]  Favours [PAD]

Figure 2. Forest plot of meta-analysis of all reported immune-related adverse events

(irAEs).
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Figure 3. Funnel plot of eligible studies.

H3E YT T I— TR

WG SCIE T D irAEs OFHli 2 — S8 5720, 27 L — RO irAEs Z#5%&5 L
TWD SHOLE HWNCTY 7 I N—T T 24T > 7= (Figure 4), = DFER,
77— TN T B [REEIC, PAD B3 TO irAEs FIERN 67.1%, FE PAD BH
T54.8%&E 720 PAD BETHREIZEL 25 Z &R ENT2 (OR =2.19, 95% CI

[1.55-3.08], p < 0.05).

PAD non-PAD Oulds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI MH, Fixed, 95% CI
Bair 2019 3 4 25 49 2.0% 2.88[0.28, 29.64]
Cortellini 2019 56 85 266  BEE  44.1% 2.80[1.81, 4.67] ——
Kartolo 2018 8 12 33 66 7.3% 2.00([0.55 7.29 I
Loriot 2020 24 35 506 962 24.0% 1.87 [0.95, 4.08 =
Schadendorf 2019 17 25 BE4 983 22.6% 1.02[0.44, 2.39 .
Total {(95% CI) 161 2726 100.0% 2.19 [1.55, 3.08] “»
Total events 108 14494
Heterageneity: Chi*= 461, df =4 (P =033, 1F=13% o 01 10 P,

Test for overall effect Z = 4.47 < 0.00001) Favours [non-PAD]  Favours [PAC]

Figure 4. Forest plot of meta-analysis of any grade irAEs (subgroup analysis).
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T VA NTEY NIV, PAD 2 irAEs BIED U AV K1 & 725 2 L DRI
7z, PAD BERETO irAEs FIEFR (62.1%) 1. PAD HEHFMELIZI IS 58]
SIS K D5 (60.0%) ERRETHY , R KT I2BEHTHo -
23], EHICHT I N =T THRKOMERPGFONTED , BEMEHEN
ZEMB, AEIDORX ZENORIRIT—RIEATETHL L EZXABND, MA T
Begg fME. Bgger MEITHMAHIICHERE TIERL, 77 37 vy MIkHFRME
R LTEZ EMD, BAEAALT ADORMEIIRWNZ & B3R Sz, T
WS E Y RIC X VIR L2 ORITHE SN TR BT, K% OR Off
RTHD, Lizho TRIFFRICE W TRER IR TE T2,

BEFRIZI VT, PAD BT irABs IC KA AP L BET 5 Z &G ST
V. ICIs {RIEHF DO ABERNENZ &ERHE SN TWD [33,34], ZHbDOFER K
V. PAD B TIX irABs O~ XV AV "RREECH D Z LR HERIND, A
fEHT 7> B PAD HIZF\ T irAEs FJERILm <, PAD & TO irAEs ¥R ¥ A
Y FOEEMZRL TV D,

WS OO HE CRERBTIE, B OHURD MBLAERIR A 72958 BE OB
bhd, FlxIE, Bfi) v~FTIEY U~ b FIRFE 72T CCP Hifkas, A
T RO TS TSH B WTUAD . BIEGHEIETIZT7 v Fra U U2 w5 K
KR BWHEIED D Lo TWD, LA -> THOHEDFAEDS, PAD & [FIEE
IZ irABs BIED U A7 K7, b LIFA A F~v—T—&70 55 LHEREIND,
FERIZ, I A BT 5 B CHUARDIFEIEIL, irAEs OFIE L ICIs OFf
HMEDM FICE G5 Z EMHE I TS [35], 2D Z &% PAD 7 irAEs @
UAIKFE0D 2 &R LA R E =BT 260 THLEEX D, M
2T, WL OO HCRERBIL, xRz E0RTERE R T 52 LR
b5, BIAIE, RIEMEZRETIINGE SN B, K. BOMER1BIND Z

17



ERFHNTND [36], 7=, U U~ FHREAGHKIIEEMEMERDO Y 27 KT &
725 [37], ZAUBIE PAD FBFITHBWTC, fDfEss TH H CAEIC X 5 b
IVIHBHTLEERLTNDZ END, PAD BT ICIs RIRIC X D eIz &
0. Ol T irABs 23F8AE 35 AIREMEILE VN, & BT irAEs b EERERIC L 5
SN irAEs SRIET D Z ENMOLNTND Z &b, BEHEOREIGHE
S rAEs & FEHEICED o TN B2 b b,

PAD BF TiE., HCOAERBICT DML L TRIZEIMHIFIRCAT oA R
ENIRLTWADAREMER S D, 2D OFHIX ICTs OFERZIK T S8, 1R
BRI T D Z ERWEINTWND [38], £7-. irAEs DR TIEIAT v A KN
Z<HVWLINDLZ E D, PAD BE TORBMEIFIL LR T 114 ROJFHD
WL ERTOIVLEND D, LHLARBL, KU TIEA R L TOHHEDRF
WHARRELTRY ., G MIR#ECdh o7z, —FTPAD BHF 206 51D 5 5
FORIRZE BIE 80 B & fie 22 < & (5D Tz, HURIREEBEAR T E TITF AR A L
T UMFFIED ERIBFIETH Y . FRIERETTIIEE CIXF 7 ~ Y — 1722 &5
EHED, 20X 9 ICHRIRE B CIXREMHIFIC A T 7 A RO R HE B
MWENEHRIND Z &b, AUIFRIZET 2EMGIRIB L OCAT A Ko
WRBIIREN TH D EEZ D,

AWFFRNT N DDWFFERRIA D 8 %o B — ITIRATITHL AR A AU T30 SCHS 6
WED7e FDOH 4 WBRENRGHEEE & LTWAH 7, =7 ZAOHIE
vy, 8IS, ICIs R OFEENTH SN TV R VEwRIA e 5, HIT, B
M, {BFRHE, PAD OFH L W BEHE RV S TE 5. K& OR T
DIFEATHT DT, TN T2 8 A TWDATREM N H 5, HMIC, irAEs O FEIE
FE DRI AT & TV RV, FFZIZ, PAD BETiX PAD O FRAMI & irAEs O FT L%
FEB O X BIA R T2 VGRS S W . PAD BETO irAEs FIE % 18 KEH LT
LHAREMED B %

18



BSH NG

ARETIL PAD 28 irAEs FIED Y A 7 [RF-Toh 5 Z & 2B 572 L7z (Figure 5),
PAD BH N ICIs 16 2% T DBRIITBBE ZEERS T=4 U 7 +5 2 L T,
irAEs [Z%f - 2 M0 RXHE N ARECTH D & B2 b5, £io, ICIsIREE =T 5 &
FHTIL PAD OEEEOFEA MR L, irABs BIED Y A7 2 BET 5 LT, &
F L7 itAEs v RV A U MR HRRICe D EB 2 bV,

O O O
-

None irAE irAE PAD
Immune Immune ISmmune , mmune
Suppression  Activation uppression  , tivation

A A

Figure 5. Summary of section 1.
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2% irAEs & 2% irAEs & O RS E M O fif A

B WS

RIE X V. PAD B TIX irAEs BJIEDO U AV K- L7 5 Z L AVURE Tz, L
ML S FEERRICET 5 H CAREREOFHFIIES, #IETE 288X
ViR, O KV EBIKTHARER Y ZZ7KF b LAL TR~ —h —
MULETHDHEEZD,

Frim T ~72 K 912, irAEs |3k~ 2ligds CHIET 5 2 &b Tk, £
DFEIEBAE AP TN as = & 1T > TV D, FRZEEITIZ Y Rk
ETCHDHT2®, K irAEsILirAEs D THERE L EMETH Y . o BRHICRIE
THZERMOLNTND [39], & BIITERE CORFTSTIRE RO L
BIHE$ 5 Z LM 5 TER Y, Pembrolizumab TR & 5 1T 7= [E R IES B E (23
VT, PFS (progression-free survival) 2MER T 5 Z & s ST\ 5 [39-43],
BZJE irAEs [3Hk % 2 TN D AN, b — KAV DT, BB, R, ABT
HY [44]. K 8HIDS Grade 2 L FDIERTH D [45], —FH T, AT 4 — T A -
Va vV IEGEREC R MR B & W o Tm EE e EREE b HE S Twn
% [4647], ZHHDZ L OIERIT, BEBEINER LT WML, EFREICLD
BERIZBOTHOAENLHM T2 Z N TE, BANKES T irAEs ThH LEE
AbND, TDID, K irAEs OFIEBE DRMEZHOLNCTHZ LIk,
KEGR TL < MR SN D g irAEs FIEBFICHIL TX 2IERV/HBOND &5
2B, ZOMO irAEs OFF#EE LT, HEEIRER TERNITHIET S Z &N
HHNTWD [48], = DEFM: irAEs Tld. irAEs OIER DS EE#EERIC D=5 =
EnD, BEAHIIREWVWEEZ LN, Bl irAEs ~DOXFLA RO b o,
L L7y B 3EME irAEs ICB T 2 I3 2 L TV 5D,

1 ECRLEACREERED X OIC, BEE S ORERIGIEN irAEs D
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FIEEBH LT D, T7bb, irABsZ3IE LI EBFICBW L, BFEFD
TIEHERES TTHE L T2 SR SN D, AR O K 91T, KJE irAEs [ZEE )
DORMNIFIET D72, B irAEs SEIERE 13, L ONas D irAEs & J85E T 25 w]
REMERNE WD TIX 72 W ARG Z L Tlz, & 2 CARETIIKZE irABs & 25k

irAEs OB #EMEA IR 5 2 L 2 B L L, BANXBIEMELEETH 2 & L
L7,
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526 WFETTIE

B REH

AMFFEIL 2016 £E72 5 2021 4FF TOMIZALHEE RSP @bE £ 7213 AR L
TR AY AL BEHSEEAS A EME R A IR L CH PD-1 LK (nivolumab,
pembrolizumab) % L < {%#t PD-L1 HL{K (atezolizumab, durvalumab) (Z & % Hif| T
R AT 72 20 A EOBE ZX5IGe L Uiz, BRAMEYEIT irAEs 2 F8JE L CUMie
W, ICIs 1RO H 528, AIARICE 2REANEGFL WD E., FEE2E
BARWE L Lo, AWFRITALEE R Rbe A - EERITEMEFEELZES
IR AT CHEM Lz (FF 021-0008), £72, ~ LU FEEB IO
STROBE 7= BRI HEfll L C %0 L 7=,

2 FHEEAE

VB ERIGRIT2 R LV AT L7z, ICHRIRZ 3T T2 [E] 2 B8 &
L7z, irAEs X ICIs JE¥HICEER E 72 13RAIANC X 0 B CaZ O /e SOG %
RIS IR L ER L. MBiegs T LIRS, AR . oM. BEL RS
BT PHCRRRR . MR, BURICOE Lo, 2% irAEs 13X 2 SR EOfiEER
TO irAEs L EF L7z, BERHIHIM irAE B & 250 irAEs B 2 DD 7 v —
TN TR U7, EEERHIIE B 1% ICIs {59 I H O B irAEs Bf & 25814
irAEs FEIZF51T 2 )6 irAEs OFIESE & L7, RIRFEAGIE B 13407 E stz o
irAEs & LU <IZBHK T & 23 rABs BIED U A7 N1 OB L Lz, HbH
Tldi#r Z & @ irAEs FSIE R 2 384 L 72,

FERIRAD 72 B8 BRICEE-D & . B irAEs BE CO R irAEs FIEFR & 50%., ZFEME
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irAEs Bt CO R irAEs FAEME 4 80%. HUMM irAEs #f & 251k irAEs BE O BH
ey 7:3 LARGE Lz, WA TEKYEE 5%, #tT) 80%& L. 4 BEFIRIT HM
irAEs B C 68 f5il, %Mk irAEs #EC 29 5l L R H L7=,

Hifl irAEs #f & 291 irAEs BFE O BE W R OEWIL, B A OS5 51X Mann-

0

Whitney ® U fRE% . 4 FJEEDEA1T Fisher O IEFERE 1T > 72, #lE%
irAEs & U <IZBEKR - &, S50 irABs BIE & OBEMEITHA R D LIEEE
BO logistic FUROTEAT o7, HAEEMITT p <0.10 & 7225 K133 M
irAEs FEIEDAE R & L TR BT ITHAAATE, 2 BEFTO irAEs 8
JERFHE Mann-Whitney @ U #i € Tl L7z, B irAEs #f & 23814 irAEs #£ D
BZJE irAEs FEAESAE 1T Fisher O IEREME TRl L7z, HEEHENTIZIEZ IMP version

S

16.0 (SAS Institute Japan, Tokyo, Japan)Z V72, p EAS 0.05 it O RIS HEET 7Y

WCHETH D LW L7z,
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553 H R
1 BEER
BEFIRO 7 0 —F v — k% Figure 6 (2R, 207 BIDOHEE D H B 106 50D H
FAEAS I @ A L, B irAEs BE 69 i, 2360 irAEs B 37 BIAN SR L 72 o
7o
Study population
(n=207)
Excluded (n = 101)due to
Non-irAEs development (n = 95)
Hospital transfer (n = 4)
Insufficient medical records (n = 2)
Analysis
(n=106)
Single irAE group Multisystem irAEs group
(n=69) (n=37)

Figure 6. Design of study in section 2.

BHED BHTE 5L Table 2 1Z/”9, BUM irAEs Bf & 2381 irAEs B THERI, 4R
fin . 1K F M fE . body mass index (BMI), Eastern Cooperative Oncology Group
performance status (PS). WA D A7 — ICIs OFEFE, FiAEE, B CaEkE R
DAFME, A b I PSOGHRICABERETBO SNRroTe, BAFET

THEERENED B, 2N rtAEs BECIZIHSEIA A 23D 22 W MBI 8 > 72
(p = 0.045), [FIERIZA RBEAI VPP CHLAERRENRED btz (Bl irAEs
TOpB], M IrAEsBET 36, p=0.04), FE7=. ICIs TOIREMHE O FEEIX
BN irAEs BEC 22, ZHME rAEsFECT 41 I CTH o723, AERAETED b

72372 (p=0.25),
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Table 2. Patient’s characteristics

Single irAE Multisystem irAEs p-value
(n=69) (n=37)
Sex (male/female) 49/20 23/14 0.39
Age (median, range) 67 (34-86) 70 (55-82) 0.20

Area of body surface (m?) 1.63 (1.25-2.08)
Body mass index (kg/m?) 21.4 (11.8-28.8)
Performance status

1.55 (1.19-1.86) 0.17
22.6 (16.7-26.5) 0.67

(ECOQG)

0-1 67 (97.1%) 35 (94.6%)

2-3 2 (2.9%) 2 (5.4%) 0.61
Cancer types

Lung cancer 34 (49.3%) 24 (64.9%)

Melanoma 10 (14.5%) 8 (21.6%)

head and neck cancer 25 (36.2%) 5(13.5%) 0.045*
Staging

I-111 25 (36.2%) 16 (43.2%)

[V/recurrence 43 (62.3%) 21 (56.8%)

Unknown 1 (1.5%) 0 (0%) 0.70
ICIs types

PD-1 antibodies 57 (82.6%) 28 (75.7%)

PD-L1 antibodies 12 (17.4%) 9 (24.3%) 0.45
Prior treatment existence 49 (71.0%) 20 (54.1%) 0.09
PAD existence 3 (4.3%) 3 (8.1%) 0.42
Concomitant medication

Steroids 0 (0%) 1 (2.7%) 0.35

Metformin 0 (0%) 3 (11.1%) 0.04*

Antidiabetic agents 10 (14.5%) 8 (21.6%) 0.42

(Other than metformin)

Statins 7 (10.0%) 9 (24.3%) 0.085

Fibrates 1 (1.5%) 2 (5.4%) 0.28

PPIs 29 (42.0%) 16 (43.2%) 0.84

H2 blockers 5(7.2%) 2 (5.4%) 1.00

T4 4 (5.8%) 5(13.5%) 0.27

ARB/ACEi 14 (20.3%) 6 (16.2%) 0.80

B-blockers 3 (4.3%) 0 (0%) 0.55

ICIs, immune checkpoint inhibitors; PAD, pre-existing autoimmune diseases; PPlIs,
proton pump inhibitors; H2 blockers, histamine-2 receptor blockers, T4; thyroxine; ARB,
angiotensin receptor blocker; ACEi, angiotensin-converting enzyme inhibitors; irAEs,

immune-related adverse events. *p < 0.05
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#5201 isanil irAEs OFIEE & ZIEME irAEs (2 KT T B O R

HU irAEs BE & ZF8E irAEs BE COfgiss Z & DFEJE/NZ — (3 Table 3 & Table
4 |Z7”9, Table 4 TIIIIEMAREGNIFER L TRV, 328 LT 4 DDligids
Bl irAEs S EAE LTIEG b i S vlo, E7o. %M rAEs BIELEHIZBIT S
lgi#anl] irAEs OFLAE>H % chord diagram (& THERT % (Figure 7)., 234k
irAEs Z389E L7z 37 BIDOEE D 9 B, &R L OHRER irABs 1% 14 1] (37.8%)
ElRbEMETHo T, T, FfGE O irAEs 13X 6 il (16.2%) . )& &
BRSNS 1 (13.5%), FRIRAR & iins 541 (13.5%) DIE TS < R S iz,

Table 3. Features of single irAE.

Organs developed single irAE Number of patients (%)
Skin 39 (56.5)
Endocrine 16 (23.2)
Thyroid alone 13 (18.8)
Others 34.3)
Lung 9 (13.0)
GI 1(1.4)
Pancreatic 1(1.4)
Renal 1(1.4)
Hepatic 1(1.4)
Hematologic 1(1.4)

GI, gastrointestinal; irAEs, immune-related adverse events.
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Table 4. Features of multisystem irAE.

Organ patterns Number of patients (%)
Two organs
Skin and Thyroid 10 (27.0)
Skin and Musculoskeletal 4 (10.8)
Skin and Lung 3(8.1)
Thyroid and Hepatic 2(54)
Skin and Hepatic 1(2.7)
Skin and GI 1(2.7)
Skin and Endocrine other than thyroid 1(2.7)
Skin and Renal 1(2.7)
Skin and Nervous System 1(2.7)
Skin and Hematologic 1(2.7)
Skin and Ocular 1(2.7)
Thyroid and Lung 1(2.7)
Thyroid and Musculoskeletal 1(2.7)
Thyroid and GI 1(2.7)
Three organs
Skin, Thyroid, and Lung 2(54)
Skin, Musculoskeletal, and Endocrine other than thyroid 1 (2.7)
Skin, Endocrine other than thyroid, and Renal 1(2.7)
Thyroid, Lung, and Musculoskeletal 1(2.7)
Hepatic, GI, and Nervous System 1(2.7)
Four organs
Skin, Thyroid, Lung, and GI 1(2.7)
Skin, Thyroid, Hepatic, and Pancreatic 1(2.7)

GI, gastrointestinal; irAEs, immune-related adverse events.
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Figure 7. Chord diagram of features of multisystem irAEs.
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lg# a0l irAEs 23 256 M irAEs FIEIZ KT T 5B A7+ 5720, A BT 4

{77 (Table 5), EDOFER. B, HIRIRZR & NTHT irAEs (32381 irAEs DV

AT KA & 72 B AHEMED R S 47z (OR = 3.30, 95% CI[1.27-8.52], p = 0.01 for skin

irAEs, OR =5.07, 95% CI [2.09-12.3], p = 0.0003 for thyroid irAEs, OR = 10.63, 95%

CI [1.19-94.7], p = 0.03 for hepatic irAEs), 278 &MEATIINEERR irAEs (Al CO @

LHRPEDTZ 0 Rl TE 2o Tz,

Table 5. Univariate analysis of the relationship between organ-specific irAEs and

multisystem irAEs

OR (95% CI) p-value
Skin 3.30 (1.27-8.52) 0.01%*
GI 8.24 (0.89-76.7) 0.06
Lung 1.84 (0.64-5.26) 0.26
Endocrine 5.44 (2.28-13.0) 0.0001**
Thyroid alone 5.07 (2.09-12.3) 0.0003**
Others 1.94 (0.37-10.1) 0.43
Pancreatic 1.89 (0.11-31.1) 0.66
Musculoskeletal Evaluation impossible
(arthralgia and myalgia)
Renal 3.89 (0.34-44.4) 0.28
Hepatic 10.63 (1.19-94.7) 0.03*
Nervous system Evaluation impossible
Hematologic 1.89 (0.11-31.1) 0.66
Ocular Evaluation impossible

OR, odds ratio; CI, confidence interval; GI, gastrointestinal; irAEs, immune-related

adverse events; *p < 0.05, **p < 0.01

29



%3 BEEF DL irABs (2 XX EOFHM

WIZZFME irAEs FIE & BT 2 BER T A RB L7z L 2 A, HARMNTC
X 65 EThDHZ L, FREERS L Z L, AXFUEHFFHLTND Z LN
ZHM irAEs FIE LI S H L (ERY72 U A7 R+ & LTl &4, BESRE S
ITH DT EIXZFME irAEs BIE 2 AR T W 5 K1 & L CTHhiH & 4172 (Table 6),
S OICEEEMATZAT ol 2 A, S AV DO HBDMANL LT K+ & L CThilt

S 7= (adjusted OR = 0.28, 95% CI [0.09-0.86], p = 0.03).
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Table 6. Univariate and multivariate analyses of risk factors for multisystem irAE

development
Univariate analysis Multivariate analysis
OR (95% CI) p- OR (95% CI) p-
value value
Age (>65 years) 2.20(0.92-5.24) 0.07  2.16(0.86-5.41) 0.10
Sex (male/female) 0.67 (0.29-1.56) 0.35  Excluded
BMI (kg/m?)
(=25 vs <25) 0.52 (0.13-2.02) 0.35  Excluded
(>18.5 vs <18.5) 0.72 (0.21-2.46) 0.59 Excluded
PS (0/1 vs 2/3) 0.52 (0.07-3.87) 0.53  Excluded
ICIs (PD-1/PD-L1) 0.65 (0.25-1.74) 0.40 Excluded

Cancer types
Lung cancer vs others 1.90 (0.83—4.33) 0.17 Excluded
Melanoma vs others 1.63 (0.58-4.56) 0.35 Excluded
Head and neck cancer vs  0.28 (0.10-0.80) 0.02*  0.28 (0.09-0.86) 0.03*
others
PAD existence 1.94 (0.37-10.1) 0.43 Excluded
Prior treatment existence 0.48 (0.21-1.10) 0.08 0.52 (0.22-1.26) 0.15
Concomitant medication

Steroids Evaluation Excluded
impossible

Metformin Evaluation Excluded
impossible

Antidiabetic agents 1.63 (0.58-4.56) 0.35 Excluded

(Other than metformin)

Statins 2.85(0.96-8.42) 0.06  2.69(0.85-8.53) 0.09

Fibrates 3.89(0.34-44.4) 0.27 Excluded

PPIs 1.10 (0.49-2.50) 0.81 Excluded

H2 blockers 0.72 (0.13-4.00) 0.72 Excluded

T4 2.54 (0.64-10.1) 0.19  Excluded

ARB/ACEi 0.76 (0.27-2.18) 0.61 Excluded

B-blockers Evaluation Excluded
impossible

OR, odds ratio; CI, confidence interval; BMI, body mass index; PS, performance status;
ICIs, immune checkpoint inhibitors; PAD, pre-existing autoimmune diseases; PPlIs,
proton pump inhibitors; H2 blockers, histamine-2 receptor blockers, T4; thyroxine; ARB,
angiotensin receptor blocker; ACEi, angiotensin-converting enzyme inhibitors; irAEs,

immune-related adverse events; *p < 0.05
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9 4TE  fiE#sR irAEs O FIE RF]

K figs T irAEs FIERIT Figure 8 12/~kd7, FJEH HRAE2Y 10 3 LLN @ irAEs
(TR, HURER, WEE D irABs Thovo, £z, KB, Nus, FURER, il
D irAEs [ZFIERFHA DN AWHIRTIC M ATV e, S 512, B irAEs BE T irAEs
FEIEREH] & 22551 irABs FEDRIFE irABs ORIER I Z L Lz & 2 A, ZhEh
8.0, 6.1 & BAEMREITED LN/ -7 (p=0.23, Figure 9a), = HIZHTHEIC
TEHMIrAEs DV Z 7[R+ & U Thl S5, FARIRO irAEs JIERFH &
H irAEs ff & 2288 irABs BE CZEITREO H L2 o 72 (6.4 vs 8.5 week for skin

irAEs, p =0.16, 8.4 vs 8.0 week for thyroid irAEs, p = 0.55, Figure 9b, 9c¢),

@ Skin (n =69)
®Endocrine (n = 39)
@Thyroid alone (n = 33)
® Other endocrine (n = 6) b ®

eLung (n=17) C ®

@®@Musculoskeletal (n=7) | ¢ ®

@ Hepatic (n = 6) ——

oGl (n=5) *—

®Renal (n = 3) —e—

@ Pancreatic (n = 2) = ®
®Nervous System (n=2) | ——&—

@ Hematologic (n = 2) —
®Ocular (n=1) ®

Ile

0O 10 20 30 40 50 60 70 80 90 100 110
Time from IClIs initiation (weeks)

Figure 8. Time to onset of organ-specific irAEs (median, range, and week).
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Figure 9. Time to onset of first (a), skin (b), and thyroid irAEs (c) in the single and

multisystem irAE group.
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% SIE HUM rAE B & 231 irAEs BEIZ 31T 5 K irAEs O FEEMAE

BT, BbE DO RINCRIET 5 5 irAEs 128 H L, 2 B CORE
irAEs DOFEFEME 274l L7, £ ORER, HIR irAEs #£ T 56.5%. %M irAEs
BET 81.0% & 2381 irAEs BE ClI 28 irAEs A BB WEER & 72 o 72 (p=0.02,
Figure 10), & HICZ¥EM: irAEs #£ COZJE irAEs FIERBFE 30 flo 5 65, 18 fi
(60.0%) TR irAEs 237617 L T,

90 r p=0.02

~ o
o O O
T T T

Incidence rate of skin irAEs
development (%)
w A~ O O
S o o

= N
o O
T T

o

single irAE multisystem irAEs

Figure 10. Incidence rate of skin irAEs in the single irAE group and multisystem irAE

group.
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ARIETIIRE, WURME, AT irAEs 282561 irAEs & BE L, FIED U X 7 K-
DT EHRERBO VAT ¢ VBRI TR Lz, irABsIZZ M4 H
LTWAHDD, Z2OY RZRFITHONTIRIF LA EHRIES L TR T2,
ARRFHZ K 0 7 R E Mg O irAEs DFEIEIZ LV | ZFME irABs 23 FIE LT
WATREMEAN R S L7z, L7235 T, $1PD-1/PD-L1 HFLARHMFRE Cla iz 2
5 Olgigs T O irAEs BIEEF ITB W TIL, MO TO rABs BIEZE=4 U
JTLENEBETHDLEEZEZXDBND, Fio, ITirAEs IIFIERE 2L T 64
EDIRNT ED G RIFFED A TH irAEs 28 2581 irAEs D U 2 7[R~ & 72 % 1)
OFIWHITHE LN E B 2D, FF§ & FIRBRO irAEs I3 RIS RAE L TR Y |
INORI%E irAEs B L ORI, HIRER irAEs OFJERFIIHM irABs Bf & 254
iIrAEs FE CAEITRD DN D272 2 &0 b ZiLH Dlifids TP irAEs FIEEE T
X, BIERFNCBIR 72 < 2R rABS ICHEEZEHT 5 LB 2 5,

%M irAEs DA DR L LTI, BE & FARIR D irAEs 23 38.7% & 361
irABs O THIRBHEREH VR TH o7z, 202 &%, KE L FRRO
irAEs 7832781 irAEs & B 2 A R ORISR L T 500 LvZal,
BRI, FlEds irAEs I CITEBIE D M2 e D, ZEEMITIZIERT D Z
EIXTE R -T2, SHITIEERS] irAEs TO S LR 55 HMiRLETH D, L
LR35, 2%ME irAEs B CHOW irAEs BIENFB L% 8 BINTEL TR Y, HUM
rABS BEL D b EHE CHHZ &, 2D H 6 BINE irAEs #4617 L Tz 2
. S HITHEE irABs (T —MRANIZHEROMEERL & W o T B RIER 2RI TE 5
Z DD, K irAEs OFIE DO A O EIET D Z & T, 2R irAEs &
BHNZTHT 52 ENnTEDHEER D,

B2 irAEs OIERIIZ UG 072 2 23, G itABs O TH RS 131k

B irAEs OV AV [N L7225 Z LN, TBEFENZSEE ORI LD #E
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INTWD [49], & HITKERECIINAOW itAEs DY A ZRFLbZ &b
WA ST Y [49]. JJE irAEs & 2361 irAEs OFFEHE 72 BRE M DR A3 3Kk 8 &
NTWb, £, Rak— MIBWTIIEE irABs OREN T THHZ L b
AHLTWD P, Z581 irAEs BEIZ 31T 5 & liigs T O irAEs BIAEDIEFIZEIT 5
FEZREHIIE CE TWRY, L L7Zed 6| & irAEs & filififi#s irAEs & 58JE L
TZiBED OB 6 BT irAEs WHATL TV Z & 2R L T D, [FERDRE
WITHBWTIE, K 8FIDN L JE irAEs 2 JElTHIE L Tz E s ST Y [49].
FiJ§ irABs BIEHZ DO~ R VAL NPEETH D Z & 2R LRI Z R LT
WhEERD,

25 irAEs FIE & BT 5 BER AR L2 L 2 A, BHEHA AL
T AR AL D & irAEs DOIJE U 27 PMEWZ LR S vic, 2
AFE & SFME iIrAEs ICBET D AR IT /S, 28 AUTE & PRSI irAEs % R L 7=
IV O s s, BlZE, EMERAKE CIIRE irAEs &, FE/INHIRRAT
D3ATIEN irABs EBE T 5 Z E WA SNTWD [50], £/o, VATV T 4
v 7 LB a—IZk bl EEREANREOBE I A DB & gL T,
P ROTHALE irAEs DFEIE U A7 28 ER-$ % —J5, filiirAEs DFIE Y X 7 13K F
THLEOMELHD [51], MMA T, EHERAEOEE & EMlaNsADBE 2T
W5 &, EMERANE TR -CHIRIRERRIR TIED U 2 7 NEn 2 & biiE
ENTWD [51], 2D XD IZIEER T & @ irAEs BIEIZNAFE TR D Z L34
ATV D, BHEEN A L FrEIERIZ 31T 5 irAEs & OBEMEIC B9 2 Wi X
ENTWRNA, ARFFED a7k — MTBW T, KR irAEs IZFESARSAY A C 22.2%,
il s A & B SR AAE TUE 51.0% & BHSEE S AU TIRVWMER T - 72 (p = 0.052), [F]
FRIZHR IR irAEs IZFHSEH 2N AT 25.0% CTh > 7o DIZxF L, i A & R alE
T 720% & HREICEWER L2572 (p = 0.04), LAEX Y, BESEHA A T
2 itAEs D ) A 7[RI & 70 5 B8 L OHRER it AEs OFIEEE A 2 &
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(R0 Ml ke LOVEMEREANE & i L TE M rAEs OFIENMEL 2o T
DTERVNEEZ BID, SRITNAFED &Il irAEs & 251, irAEs &
D BIEMEZ T T 2 LR DD & B X D,

ZOMOBERT OS5 B, BMI EfEIL irAEs FIEDO UV AV K1 ThH Z &N
WEINTWD [52], £7-. B 1 FETiL, PAD 2H 7 5 HEH LIRERIC irAEs %
JEOU AT KT L7 R L TWh, LIER-T, 26 DORFIXZFME
irAEs FIEICPH G2 L HER SN 5728, B irAEs B & M irAEs BEIZ BT 5
ZHEER AT 4 7[R TR, 25 irAEs FIEDMSL L2 L LT
Mt Shierote, TOZ LD, AHFFEICEBWTIE BMI X° PAD & - 72
FHRT1XZ %M irAEs FIEIZBIH T 2 & 13V 277, JEFIEZ L TRt &
FDIRR N UETH D, £, DFHEE G AW TIEZLHEME irAEs FIED U X
KT LTIt E N e oTe, T O/REFRIE, OFAEIZZ M irABs ~O
BT WETOMEL T LD TH D [53],

AWFIEC BT DIFFERR A 2 TReiord, —ICHEsR TO#% Aln & Bl
THO, P TNI A RISV ERET O D, RIS RERIET 572
W, S LFEFES RO D, B, BEESMS A, EERARE, B
SHERMN AR TWAD Z & % =12 CTLA-4 HiikE M ¢, L < |341 PD-1/PD-L1
ik & OO, ICTs & MRREEERIAAA S L <132 Do 5> TR S & D ff
MTOEERGENR TRV L ZET HMENH DH, AHFFETIEHL PD-
1/PD-L1 HUiK & 25 irAEs & O B 2 B 255 2 72 12 Ht PD-1/PD-L1
PR L 2 2 - BERE TR 2 2 & & L7z, $T CTLA-4 HURT b [RIER
|2 irAEs ZRIET D28, T OREAHL PD-1/PD-L1 HUik & B7p v | N IREES
HIEEBREENE Z 09T W2 BB T WD [54], £/, MafEEMEGS A
RZ DM Oy FIERFKITE N ENR R ZEE-A I TEY | irAEs & DX
BN TH D, LA EOIE DG ARGZEITHEAPRIED B2 B > T % 73,
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MES ORI & LT, JFARIENRZ S o TWD 2 Lhvh . HRIELISMNC
BT b LETHDH EE XD, HUIC, il irAEs [ TOHMRIED =0
HAERR VAT 4 v 7 EURSHT LERCE e olo, BRI, RFROXIS
BETEBAFEMRMEL TWDR, ZORFENRITFHETE TRV, £ T,
WIERICOWTIIFHE I EICTIHHMI T2 & & LT,
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BSH NG

ARIHIZIUNT, & irAEs IXfth DOlgigs O irABs & bl U C i 2> FE I 5%
JET 5 irABs THDOZ ERHLMNERoT, 6T, BERICEADL T, K
Ji& itAEs 1%, G LIS OISR 5 irABs BAE % T 2 Blif7p~— A — L 72
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Figure 11. Summary of section 2.
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o535 ZFENVE irAEs FEAE & IR0 R 0 B LR ATh

1 WS
H2 B0 ZFME rAEs O U RV [R-& L CHKJE irAEs # R L7, L
L. T DOFRIERE TICIs DIRFERPIRNZIT L OARBEFT T D, irAEsFE
JEIX ICIs T EIZ R VB & Z S oflx DRIERISDIEMHIZ L D b D &F %
D, EDOT, irAEs BIELE TIL, TMAIZ X2 208 ATk 2 Sz
JIEHTLHE L TV D Z EBNHEREIN D, T E TIZ, rABsSRIEREZ TR CTIRE
RN\ EL TS Z ENRE SN TVD [55-60], £FM: irAEs Tl. B
(27 2 LI TREE O @ W RS DIEPEAL A EE SN D72, & HITIRE
RN BT D AMREME b A STV D [61-69], & 2 TARETILZ# M irAEs
EIRIEERN R OB A . 5 BITOBEHTHRT LI L L, —T,
Z N5 OAE TIE immortal-time bias (ITB) 2 & & L 72 f#HT 1T F0 e ST
W [70], BRIV T, H D BEROIRER & A X MR AT 5 F TORKR
e & OBIR 27 P52 Tld, ITB ORBAZ T 5 RN H 5 [71], #
ZAEL BERI OMEFTINHN 69 D N E R EIETR R D X 2 F L FAO R R % FiGik
THMENZET HND [72). ZOHE, FERIEFRIEREICH LT, 1 F% LY
ALFUHEER LR Lo A IR L7 L i, AXF D
£ TITHIFINZENTWD Z e E 2D, T7bb, A TF A
LIZREZIE, 272 e 1 FRIIHERIFOET L TORVWEENRZENTND
Z L2y EL L BERFOEIT 2R T E TV RV, irAEs FIE L ICIs 1A
OFHIICIB N TS, irAEs FEIE £ TOHMNZENTE Y | ITB OsgB 22T % 7]
REMEDS S D, L7ci-> T, ITB B L7 BIREE S LT, landmark f##T 4 92
i %2 & & Lz, landmark fiffTIE, BIER LRI 2EE LY | EEICRE
L7z landmark FREAUZ IV T S BIZEFIREZRBE DA% 7T L. landmark FEsLE C
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DIEHRZ S LI T2 FIETH D (73], Al TEZH WL Z L2k,
irAEs J8JiE & TORFMICALRE L 72T 2 3l 20 72,
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526 WFETTIE

B REH

AWFFEIE 2016 4E D 2021 4EF TORNZALHRE R FRPE 8T £ 72 3BT L
T2y Ay BHSHES S A EMERAMIZ X L TH PD-1 $ifk (nivolumab,
pembrolizumab) % L < {%#t PD-L1 HL{K (atezolizumab, durvalumab) (Z & % Hif| T
1B 22T 72 20 DL EORBFE ZxB b U, BRAMENEIL, ICIs 1RO & 53,
AR R DRWERNETE L TV AHE, T—#BKHALTHIHE, REEHED
NIRWE L Lo, ABFZEIA0E K mb e - B RIFEmEEEZ RS
SRR AT TIHEM L. (]5023-0100), £7-, ~/L¥ v FEZIE LU STROBE
AN YERL L C3EhE L 72,

2 FHEEAE
VERERERILIZEEELIVD AF L, ICLIREE L L. WK EST
(Progression disease: PD) , L& 5 WIIHKRK 7 + v —7 v 7' H £ TOBILEHIM &
L7z, irAEs 1% ICIs VA% FICE AN F 72 133RANC X 0 B O o R 7e ks %
RIS DIRRE L EFR L, I 2 L IRE. HLE . . WU, E. B,
BT PHCRRRR . MR, BURICOE Lo, 2% irAEs 13X 2 SR EOfiEER
TP irAEs & EFE L7z, BERET rAEs RFIERE, BUMIrAE#E, 2381 irAEs #%
D 3OO T N—Z 5 Tabilh U7z, EZEFHEE B 1% 3 FEH T o A 71
[ (progression-free survival: PFS) & L 7=, EIRFEMIE B (21, 4417
(overall survival: OS) &gk = k= —/ L3 (disease control rates: DCR) & L 72,
E 5T PFS (T % 5.2 HRFOERK L irAEs |2 K D IGH TR 2 3840 L 7=,
BRI R ORI LB T A DI RAHE DT D DA FF A > RECIST #

A N A versionl.l (Response Evaluation Criteria in Solid Tumors (RECIST) v1.1)
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ZHWT=, PFSIXICIs ¥ 5-BHAEH LV PD, A H A WIIHRK 7+ —7T v 7 |
FTOHMEER LTZ, OSITIREBHEH LV IETEH LI WVIRK 7+ —T v
r £ TOMIM & EF L7z, DCRITIBIRENIR 27842285 (Complete response: CR),

843252 (partial response: PR) 35 &X OV 7E (Stable disease: SD) DFEIG & EF L7,

KIEHTIXES 2 HOBERETO 2 W DT, o Tt A ZOHEE LI N
LCWRVY, irABs RFIERE, B irABs BE, 251 irAEs BFEO BE T R OE
13, AR OEAITIE Mann-Whitney O U RRE %, 4 285 DB -E1213 Fisher
D IEFERRE 21T > 7=, Post-hoc fEHTIZ X Holm %% H\ 7=, PFS & OS (& Kaplan-
Meier {42 & 0 G L 72, 3 BERI T PFS B X OV 0S D EL# 1T Log-rank B E 2 &
DRI L7, ZEMEIT Holm{EIZ K W EE L7z, PFSICE L 5 2 5 K713 A
76 LUIZEE Cox N — REURESHTIC L D FE L 72, BESMRIT T p
<0.10 & 72> 7[R+ PFS (T4 5 2 DRI AR L U TR EBMITICH
FANTE, 1TB Z 8BRS 2720, 6, 128, 24 WFFATO landmark fEHT % 52
B L7=, Z OfENTTIL, 4% landmark FESIZHWC PD, SEE, 74— KT &
PR o TIEBNIRRAN L, £ ORI TO irAEs BIESKIC XV | irAEs RIEJERE, HM
irAEs #f. 2%Vt irAEs B0 3 BEIZ/3 1T 7=, EARMI7e landmark AT O FiE %
Figure 12 |\ZIXPR L7z, 2R COMENT TlX irAEs OFIERFHIZEI D 597, irAEs
DFIEDOA TR T 572, BFE A 2D C A irAEs £FIE, BHE D » F 3
irAEs Z8JE & X3l 4% (Figure 12a), —J7 T, landmark AT TITEEIZHRE L
72 landmark i 5 C, PD & 72 o 72 BBE A VIRMT 2> HBRSF S 40, irABs 2 585E L C
WRWERFE D I landmark LRI irAEs & 385 LTV 503, AMRHT Tid irAEs A
FEIERE & 725 (Figure 12b), DCR (% Fisher D IERERRE TREAM L. 2 &M% Holm

BT U=, #AEHIEHNTIZ1X EZR (Saitama Medical Center, Jichi Medical University,
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Saitama, Japan) % JHV 72, p 2N 0.05 K ORFIZHE R FAICHE TH D L fillkr L

s
a N irAE
: irAEs incidence one I group
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Time

Figure 12. Overview of landmark analysis.
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BEEIRO 7 0 —F v — b % Figure 13 (2" 7, 207 BIORGEED S H, 198
% DB DN RS HEUE I A L. irAEs ARIEIERE 92 5], HAAH irAEs B 69 {31, %3¢
M irAEs B 37 BN fiEMT S R & 7p o T2,

Study population
(n=207)
Excluded (n = 9) due to
Hospital transfer (n = 4)
Insufficient medical records (n = 3)
Analysis
(n=198)
No irAE group Single irAE group MultisystemirAEs group
(n=92) (n=169) (n=237)

Figure 13. Design of study in section 3.

FREOBFETITFIL Table 7 (TR T, irAEs RIAERE, BN irAEs BE, 2384
irAEs #£CHERI, fFfin, BMI, PS, BREERE RNAME, RRADAT— EGFR A
BiaF. ALKAlAER . BRAFZARE(R . ROSEGEIZ . ICIOFEHH,
BB ICARB R ZTRO bNRnoTo, AAEEIL 3 B CHEICR > T
BY (p<0.01), post-hoc IFHTIZ ISV TZIEME irAEs BE Tl irAEs RISIERE & Hilg
LC. BIRHERED Y (Prior treatment existence) 23 H B (2K > 7= (p <0.01), ks

Bl irAEs ORFBITEE 2 EOH 2 THIZ/RT LBV Th S (Table 3, 4),
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Table 7. Patient characteristics.

irAEs, No. p-Value
No Single Multisystem
No. 92 69 37
Sex (male/female) 71/21 49/20 23/14 0.23
Age (median, range) 60 (31-82) 67 (34-86) 70 (55-82) 0.14

Body mass index (kg/m?)
Performance status (ECOG)

21.8 (16-30.9) 21.4 (11.8-28.8) 22.6 (16.7-26.5) 0.77

0-1/2-3 86/6 67/2 35/2 0.58
Smoking 75 (81.5%) 59 (85.5%) 28 (75.7%) 0.45
Cancer types

Lung cancer 55 (59.8%) 34 (49.3%) 24 (64.9%)

Melanoma 11 (12.0%) 10 (14.5%) 8 (21.6%)

Head and neck cancer 26 (28.2%) 25 (36.2 %) 5 (13.5%) 0.11
Staging

I-111 27 (29.4%) 25 (36.2%) 16 (43.2%)

IV/Recurrence 64 (69.6%) 43 (62.3%) 21 (56.8%)

Unknown 0 (0%) 1 (1.5%) 0 (0%) 0.32
EGFR mutation 7/35 5/22 3/17 1.00
ALK fusion 2/37 0/25 0/18 0.71
BRAF mutation 4/12 1/10 0/11 0.24
ROS fusion 1/24 0/11 0/10 1.00
ICI types

PD-1 antibodies 64 (69.6%) 57 (82.6%) 28 (75.7%)

PD-L1 antibodies 28 (30.4%) 12 (17.4%) 9 (24.3%) 0.16
Prior treatment existence 77 (83.7%) 49 (71.0%) 20 (54.1%) 0.002*
Post treatment existence 46 (50.0%) 34 (49.3%) 18 (48.7%) 1.00

ECOG: Eastern Cooperative Oncology Group; EGFR: epidermal growth factor receptor; ICIs, immune
checkpoint inhibitors; PD-(L)1: programmed cell death (ligand)-1. Asterisks indicate significant differences,

*p < 0.05.
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552 irAEs FSIE & VR hF 0 B

irABs RFEFERE, B irAEs B, 2% irAEs @ PFS 3 X OV OS @ Kaplan-Meier
%2 % Figure 14 (27797, irAEs ZEAERED PFS Oyl 1E 3.03 # H (95% CI[2.16—
4.16]). EM irAEs B PFS O IME X 15.03 » H (95% CI[7.39-27.55]). %M
irAEs #£ PFS O I 14.55 A (95% CI [11.16-24.90]) Td - 7=, Log-rank
FREOFESE, Wl irAEs BE & 25814 irAEs BE D PFS |3 irAEs RFIERE L 0 A EIC
BWZ ERENT (p <0.01), —J7 THIM irAEs # & 2561 irAEs FE CTIEA
BREFRD N -7 (p = 091), [RIERIZ irAEs RFIERED OS O RAEIE
18.00 » H (95% CI [12.26-26.65]). Hifll irAEs £ PFS O HHfiiL 48.77 » A
(95% CI [31.84—AKZIEE])., ZFEVE irAEs BED PFS O JfEIE 47.39 » H (95% CI
[36.81—RZIEE]) TH Y. Log-rank HiEDRER, B irAEs Bf & 2% irAEs
® OS 1L irAEs RBIEREL WV ABICEWZ E0VURENT (p < 0.01), — 5 CTHAR
irAEs fif & 2238k irAEs BEFI CH R R ZITFRD b o 72 (p=0.71), S HIZ
SD LU LIRS R 3 iesd S L7z BIE 2779 DCR X, irAEs RFSIERE T 39.1%.
HUM irAEs # C 68.1%. 2581 irAEs #£ T 73.0% Cd 0 . Hfll irAEs ffd L 0%
FEME irAEs BEIS irAEs RBIERE L W A EIZ 22> 72 (p<0.01), DCR IZHUM irAEs
BE & RN rABs FEICAH B R Z2ITRD bR o 72 (p=0.67),
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= none vs multisystem: p < 0.01 o m none vs multisystem: p < 0.01
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0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
PFS (months) OS (months)
Number at risk Number at risk
No 92 20 16 11 5 1 0 No 92 49 30 21 9 7 1 0
Single 69 34 26 20 9 4 0 0 Single 69 53 41 31 20 9 2 1
Multisystem 37 23 14 8 2 1 1 Multisystem 37 36 30 21 14 4 2 1
Median PFS (months) 95% ClI (months) Median OS (months) 95% CI (months)
No 3.03 2.16-4.16 No 18.00 12.26-26.65
Single 15.03 7.39-27.55 Single 48.77 31.84-NA
Multisystem 14.55 11.16-24.90 Multisystem 47.39 36.81-NA

Figure 14. Kaplan-Meier curves of progression-free survival (PFS) (A) and overall

survival (OS) (B) in patients.
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55 3TH  PFS IR 2 ME K T DOPRR

WIZ PD-1/PD-L1 HIEIEIZH 1T 2 PRSIC B E 5 2 2K 2 3HHET 5720
Cox tefI Y — RET WA K DENF T 2 FEli LTz, £ DR % Table 8 (2 F &
DD, SEEMNTIITHEERNTICB VT p 2 0.1 Z FEl-7- irAEs OFEJE
¥, PS. MAME, ANARIEDOHEZRF & U CTHASAZMNT LTz, 228 BT
DFEFE, irAEs RFSIERE & Hofe LT, Bl irAEs B COFHFE Y — Kb (aHR) 1%
0.46 (95% CI1[0.32-0.66]), ZF&1% irAEs #£D aHR 1% 0.44 (95% CI[0.28-0.68]) & &
BICPFS DIERE L B L TV = (p<0.01), & BT, i ABE CIXEESEER S A
EHHE LU7= & & @ aHR 2% 0.68 (95% CI [0.47-0.995]) TH Y. PFS DIER & A&
(2B LTz (p=0.047), — 5 T PS W & PFS D% & B9 L T 7z (aHR

=3.34,95%CI [1.67-6.70], p < 0.01),

Table 8. Cox regression analysis for progression-free survival (PFS).

Univariate analysis Multivariate
analysis
Hazard ratio  p-Value Hazard ratio  p-Value
(95%CI) (95%CI)
Number of irAEs
No Ref Ref
Single 0.46 (0.33-0.66) 0.00002* 0.46 (0.32-0.66) 0.00003*
Multisystem 0.45 (0.29-0.69) 0.0002* 0.44 (0.28-0.68) 0.0003*
Sex
male/female 0.85 (0.60-1.20) 0.35 Excluded
Age (years)
>65/<65 0.95 (0.70-1.29) 0.74 Excluded
BMI (kg/m?)
>25/<25 1.10 (0.73-1.66) 0.63 Excluded
Performance status (ECOG)
2-3/0-1 3.50 (1.82-6.70) 0.0002* 3.34 (1.67-6.70) 0.0007*
Smoking
Present/absent 0.87 (0.58-1.31) 0.51 Excluded
Cancer types
Head and neck cancer Ref Ref
Lung cancer 0.62 (0.44-0.88) 0.008* 0.68 (0.47-0.995) 0.047*
Melanoma 0.62 (0.38-1.02) 0.06 0.95 (0.50-1.83) 0.88
Staging
IV/Recurrence/Unknown vs I-III  1.27 (0.92-1.76) 0.15 Excluded
ICI types
PD-L1/PD-1 1.02 (0.72-1.46) 0.91 Excluded
Prior treatment existence
Present/absent 1.59 (1.11-2.28) 0.01* 1.30 (0.81-2.10) 0.28

CI: Confidence interval; irAEs: immune-related adverse events; BMI: body mass index; ECOG: Eastern Cooperative
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Oncology Group; ICIs: immune checkpoint inhibitors; PD-(L)1: programmed cell death (ligand)-1. Asterisks indicate

significant differences, *p < 0.05.
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HATH  DAFERIOY T T v— T fiRAT

FEDORFHIIRBW T, BAMEN PFS ICHBL 52 2R & LThhiiahi, %
7o, B2 BIZRWT, BAFEIZL Y L3 irAEs DU AV I8R5 Z L AURE
NTnd, 22T, DAFORELZYER LIZiHMEZ T 2720, BNAFI L TY
77— TN & Sk LTz (Figure 15), BiliZs A BBEIZIW T, irAEs RIEIERED

ﬁ

PFS O A% 3.42 » H (95% CI [1.97-6.90]). Hflt irAEs ££ PFS o {1
27.56 7 A (95% CI [11.60-42.05]). Z3&14: irAEs #£ PFS O H Hfii% 13.39 » H
(95% CI [9.20-25.07]) T& > 7=, Log-rank fi7EDFKEHF. HAM irAEs #f & 23t
irAEs #£ D PFS 1L irAEs RIIEREL D AEICRWIZ L RENTZ (p<0.01), —J7
T, EMEROEIZIBW T, irAEs RIIERED PFS O FRfEIE 3.58 # A (95% CI
[1.94-6.24]), B irAEs B PFS O JHEIX 17.51 # A (95% CI [4.24-37.88]).

%51k irAEs 0 PFS O H A1 22.02 » A (95% CI [9.00-AKZ#E]) TH 7=,

Log-rank fREDFKEHE, 3 #EM T PFS ICHE 2 ZEITRO b -7 (p = 0.15
between the no and single irAE groups, p = 0.06 between the no and multisystem irAE
groups, p=0.35 between the single and multisystem irAE groups), & & IZEESAT A
IZFBWT, irAEs RISGERED PFS OHIEIL 2.63 7 A (95% CI [1.71-3.45]),
M irAEs £ PFS O YELT 4.83 7 H (95% CI [2.96-7.59]). ZFHME irAEs B#ED
PFS O A% 11.14 » A (95% CI [1.81—KE#E]) T >7-, Log-rank #iE€ Dk
R, 3 HRIT PFS ICAEREITRD bR o7 (p = 0.12 between the no and
single irAE groups, p = 0.36 between the no and multisystem irAE groups, p = 0.96

between the single and multisystem irAE groups)s
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Figure 15. Kaplan-Meier curves of progression-free survival (PFS) in lung cancer (A),

melanoma (B), and head and neck cancer (C).
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%5 5IH  landmark AT & RN 7o A 2 HEREA

ZIVE TOMFITIE, WREEEIM T O irABs FIEIZEESWT 3 #ERj CRhilik
L7223, irAEs BIE SRR /24 R R ThH D28, AREENTIZE W TIL ITB
PWEENTWDAREMENEZ DN, T7Rbb, RN RVEZE DL N
irAEs F8JE D ATREME S i < 72 5728, irAEs FIERED PFS Z i KMl L CL & 9,
ZZC, ITB B8 LT & L C landmark fffT 2 £ 25 2 & & Lo, Afif
HrCIIEE D landmark FER A EE L, £ ORI T OIEMAS] 2 Xt 51T, £ DOFF
RTO irAEs FIED A TR T 2, 2O X 5 f#fric KLV | landmark FRf
RV T O irAEs SIED B EZ RN 5 2 LN TE %,

61, 123, 24 HEFSTO landmark fi#HT % 5506 L 7=, 4 PFS @ Kaplan-Meier
Bk & Figure 16 (27”3, 65T landmark fi##T Tid, irAEs RFEIERED PFS
DOHYRAEIE 11.73 # A (95% CI1[7.46-17.51]). HHM irAEs B PFS O HH 9L fE X 7.36
s H (95% CI [4.47-14.49]). 2%V irAEs BE0 PFS O HH 1% 9.20 » H (95% CI
[1.81-18.50]) T& ¥ . Log-rank /& DGR, 3 #E T PFS ICAERAEITHRO B
727> 72 (p = 0.80 between the no and single irAE groups, p = 0.36 between the no and
multisystem irAE groups, and p = 0.80 between the single and multisystem irAE groups),
12 KT landmark fEHT CTIL, irAEs RFSIERED PFS OHRAEIE 16.00 A
(95% CI[11.27-25.56]). HJl irAEs #£ D PFS O H15:-fi51% 12.98 # A (95% CI[7.59—
27.37)). 2381 irAEs B PFS O ILEIX 10.23 7 A (95% CI [3.75-18.50]) T
V. Log-rank fRE DRGSR, 3 HEMH T PFS ICA E R ZITRD LR -7 (p=0.59
between the no and single irAE groups, p = 0.16 between the no and multisystem irAE
groups, and p = 0.22 between the single and multisystem irAE groups), 24 #HEf s CToD
landmark fi#HT ClX. irAEs RFJERED PFS O HfE X 25.82 » A (95% CI [14.03—
45.14]). HAH irAEs BE PFS O HAIX 27.56 » H (95% CI [15.05-41.59]). &%

P irAEs £ PFS O I IX 16.49 » H (95% CI[11.14-33.64]) T&H ¥ . Log-rank
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FREDFER. 3 BEM T PFS ICA B R EITBO b2 o7 (p = 0.90 between the

no and single irAE groups, p = 0.58 between the no and multisystem irAE groups, and p

= 0.58 between the single and multisystem irAE groups)s
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Figure 16. Kaplan-Meier curves of progression-free survival (PFS) in 6- (A), 12- (B), and

24-week (C) landmark analyses.
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Table 9. Cox regression analysis for progression-free survival at each landmark analysis.

Hazard ratio (95%CI) p-Value

6-week landmark Number of irAEs

No Ref

Single 1.06 (0.69-1.63) 0.78

Multisystem 1.91 (0.94-3.84) 0.07
12-week landmark Number of irAEs

No Ref

Single 1.18 (0.78-1.78) 0.44

Multisystem 2.33 (1.09—4.98) 0.03*
24-week landmark Number of irAEs

No Ref

Single 1.09 (0.65-1.83) 0.74

Multisystem 1.42 (0.73-2.76) 0.30

The multivariate analysis was adjusted for performance status, cancer type, and prior treatment

existence. CI: Confidence interval; irAEs: immune-related adverse events.
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Figure 17. Suspension rate of immune checkpoint inhibitor (ICI) treatment due to
immune-related adverse events (irAEs) in the all (A), 6-week landmark (B), 12-week

landmark (C) and 24-week landmark (D) analysis.
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