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2. B
1) H®

BB O EERIRIINBYIRTH 225, EEOERE L EE TURA
RELHIlTE NG 2 &, GIFHER & DERK 2 O M6 28 A + 5 <o R}
U @EIGE b W ERH 5, 72, AR OEICHEH TH - T
b EBEARADLLFMZESINIEAOD L, 20X 5 RGEHICIE,
HRIBR O B FE L LT, U BRIGE & AR icfb2RiEz M 2
[] B AL 2 05 B 9% 75 (Concurrent ChemoRadioTherapy: CCRT) 23 #2 fit
INd, LaLharoETaEE e+ 2 CCRT Ik, BB 2R
Uk vdgH sz, LECHOMMAEFERRZ BN ERICAEL 2
CEDMEEINTEY) BEEORREBZ RN TS, 2D 120D
FRELT, MERBRICHCZ XREREETHEOF VG THRICE
EHZ 2 COMEEEML CHEREZ M EL 225, OO
N2 MEZEBL., FHEMCoBMHEERER2EKRT 24 230E
HXhTwd, BF#ik. Bragg peak & IEITN 2 2 0 W BR£ 1 Hi 1k ic
IO RBEIC—FHLTIETV, SHLEHRETRAKDIAALF - %155
52 LENARETH L, 2D, RERICHT 2 XBMBETITI L%

LhHmovr—szfeTREBZERT I FELzLEL T AR 27



LD —LADARTHEZITH) ZLBARETHY, BREL T
DO FREZ FFFICHE C 52 2 2B TE 5,

F 7R A R O EEIEE T 3 B U R TR R O B 28, B AT R R
DY VAR ORELEEEL WL LI IMERLINTWD,
FiERE D CCRT Wb, WEHET DY v BB o #2254
myHREMHBE L. BTy v EREEADZMH T2 2L XX
bRGLBEREL2 DT v 2 el kErOWME I NE, LAL
AL, TOMRICE T D BHNR L & o 7 MO MBI XK
BigEchy, KMBEx GO LT Y THEEOFERTH SRV L EEDIEH
KOWTORIERITRZREL R INTH ARV,

Ko HM IR, REFLEEREE2 EFHRE T3 Ao RER T 3
CCRT it T, Br#MofA BB O Y v ~NEREGEFRE % 5

L ARG LTHEEREZNRELY 20, 20w THET32ETH 3,

2) ik

2014 4 1 H2 5 2018 4F 12 e 22\ T, i K¥ M Bk © CCRT

ZJ7- 152 NoBRBEEEED S L, BBEHW T, A TFHd 3

WiE ) v NREICEEE S 20 R ECHERIES . BEA B



X OV IR S v i SE I e BRI GE 23 4T b L T 72 54 N D [5  #R A B E ]
L. 15 Ao X BORBAED] % Tt R & L 7,

i iaE S KO X IR0 2T > d 20, Hv 3 B iRE
CREGTAMEBEEIFA -0 RMETHIEL 2, IFH T LB E L6 T
5-70Amn vy 7Ny AT IFvElaG bz FPEEEZH W, 28
Hx 1a—xzx¢ L CBEHBM P22 —-—20H&%5 %17 -7, Stagell LA
FoREFICR L CiE, WRETHNITMHRBRERICISIC 2 2—20
BINEL % AT 5 72,

MR X SR R ol E, Bk 1 » A, BE#% 6 » AR
ToOHIMERIDE, § B L O, Ol o g gERE (XGy DL ERS 3 7z F
o EE(%): Vx) . @AW (Overall Survival: OS), i #85 A 17 1] [
(Progression Free Survival: PFS) . ## $ A il 1 #1 [ (LocoRegional
Control: LRC), # & [ Ff %6 4= 77 118 (Distant Metastasis Free Survival:

DMFS), Ml AERR. B 5K TFIC2 0w CTHREFAIBENT 21T - 7.

3) HEH
G AR 1T X BB i L T, HIMERDE D 9 B Y v Bk

#s xF %0 (Absolute Lymphocyte Count: ALC) 23 {6 Bl ha £ &1 < HEFE X 20,



Wghteiz 18, 5, 6 HORATOEEIHITFENWICHETD o 7,
¥ 72, HFHER-Y v BRI (Neutrophil-Lymphocyte Ratio: NLR)Z D \»
Td 5 Ao THBEICKDL o772, MEAKMEE X+ 2 7 4 (Dose
Volume Histogram: DVH) D [LEE T3, G FHEEBEFHECIIE B L OHio
Vs - Vsou DD Vs, Vao- Vee B3 d XBIRBEE L LKL, HEC
TR TH o 72, BH MBI ALC @ H&{X{E (minimum Absolute
Lymphocyte Count: ALCmin) 2% 200 LA Bz T w2 fEH Tk, &
D Vs- Vo, id Vs LW Viey LIED Vi - Vso P EE KD > 72 [F
RICIR B AR B © NLR o # & fli (maximum Neutrophil-Lymphocyte
Ratio: NLRmax) 2% 20 Kimic#l 2 5 L T W 2 fEF TlE. B D Vs - Vs,
fii © Vs- Vio, DIKD Vs -Vso 238 BEITK D o 7z,

24 OS I35 FRRIGHERET 77.2%. X #RIAHEHRE T 47.7% & 5+ #RI6
HCTHBEICRICTH »7-, £ 72, Stage II L _E o A7 HE 1 1< il 1 xF R %
K5 & BT akin s T 68.9%. XARIGHEHET 47.7% T H Y | B 1 #RiAH#E
HCAEFEPEVHEHA A D 5N (p=0.065), BHPAMF OV v ¥EK
B THOBRICD W T, ALCmin 28 200 LA Eicff 7z W7z fEfl T OS &
X ' PFS. DMFS 2% Kaplan-Meier fi#f CiZ P AR WA 2 7 5 7z

2. EFER A ERZICIETWIAD EDL kDo, RIS NLRmax 23



20 R ICHN 2 DN ZGEHID OS B3 X U PFS BRI GEMIICH o7, %

D 9 b 2 4 PFS |3 NLRmax 20 Kiii @ fEH] T 68.1%. 20 X L D fEH] T

51.4% & B H &, NLRmax 20 RiGDEM CHEEICRFTH >, —

Jiv LRC @I hol) v SERofEfEe BT 2 M E o ad o

7",,-
- o

AHOEBEEICHT 2 CCRT i<, BFEofHIZE M. O

Mk D 5 B iR i 2 (KR L. BRI R o ) v oS EREGE A 2 I L S B, N

ZCL WEHRE o U v S BREGE D o T IR R EUE O SR ICw 55

5 A[REEDS B B



w
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Nat
g3

BEBEIHRCTSFEH L WERESR L I AL THY ., FEMK 58 A
DFHICHERL, PAKELXDOERE LTS 6 HFHICLZWEKETDH 3
[1], RIWicHBWTH 2018 FERFHCTHREBE~OBEERIT 27 6 T A
MELERES b, £/ 2019 FREACTHABER 2K D 10 FH I hL
B LTw3[2],

RARFIH 2 T THh o TOREMKTEURE CREL ZR8EEIC
X3 R IR IR CH 5, — S CHEOERBREFGETH o 2
Gith, 5 VIEEFORGREN AR CHBUIFROEIL L b kv
GBI v, £ VRFREAENCTH > T BELXFMAES T
LI LIEREBINSG, 20 XS hBHm s FMEEIGE TN
72 SR T HEAT BB TR LT, X BRIT X B REH R TR R & T R i fL 2E Rk
% OF 3 2 [ B AL 4 5 8 98 % (Concurrent ChemoRadioTherapy:

CCRT) 2 feflt & 1 3 [3,4],

2)  EIEHEIC N T B (AR L SO R ik

BEEICNT 5 CCRT & LT, AHTlx—MKic 1 H 1M 1.8-2Gy



O X#EME5E (H~%), EHEHNZIT > THEF 50.4-60Gy D U #
FIRE T 3 REEE. 5-7 A F ey I A (5-FU)B LY 2T S
7 v (CDDP) % #l 4 & b & 7z AL 2Bk (FP k) o [\ OF H] 28 BRHE ) 1C
fTbn 3 [5-91,

L2L7%a25 CCRTICKoTHRONUZBEMEL., sl IS
BEFERICOVWTWEHE WL O2OMERD L Z XML NT WS,

1 ORI, ETEEEICE T 2 BBERESNRIRE T
% bRTH D, Stagel DREREICH T 5 CCRT I 2w Tld, Murakami
HICX Y 5EAETFE 86% ARV L FEO LR VIREMREBRE ST
W3 [10,11], Stage II- Mo AR ICH 32 CCRT I oW Tlt. Kato
HICTX Y 5FEERFK 36.8% & WG TN T w3 2[7], i #&Eik L 4t
FHOIBR % Ml A &b 2 72 JCOG9907 3k T3 5 FEF R A 55% & Wi &
nTxY[12], IBUIBROEEICIEIR TR VHERTH - 72,

2 ORERIE. Ol o BB FHE R 08 R S SE A 5] & i
ZINDHTH 5 [13,14], SEFE DO RGE A 0 A I X o Tl 2
51 #1632 (Intensity Modulated RadioTherapy: IMRT) & M (£ 41 2 18 4 i
BEFE TN, DIRCHOBEBRBEOEBMEZAIGEICLAZZET, TRHD

MAEREROBELRLZER T I 2B TERLLT 2MEVEK



INTWER, FNTHLAMEIEIT 4%, B MK % 12 2-6.5%.
HIEKR D LFEAFHEIZ 6.4%D0EFICHEL T 0 [15-17]. KEDOR

HAaEINTwb,

3)  RERE T 25T

5 78 3. BRI IR IC v o B X R Y
DREZWHMTHY ., HEREG FREZFHALE LY 2 — Tl
1983 E b 2 DM FE Mt L C& 72, BT RO, FTOED LN
BRI THRRDI A NF — %53 % Bragg peak LN 2 EH I H
h, cnxICHT 2L CEEICN L CRBEFRCTFTRBRELZRSE L
AL, B OB ICHEEST 3 BB OWEBRREE X faKE e i
LCRIBICEKET 2 & BAa[hEL 7 5[18-20],

FEED CCRT iBWTH, FFiEH w3 2 & THREMRZ MR
LaBs, LDECHOBMHEERREMBTCEALLTIMEN LD
R ENT W S[21,22], BEFERE I NG TFRIEZE L IMRT 0 7 v X
LALE BB O IR T3, G REERE & IMRT BT 02 008
FE DS 0% 1.6%. 0 FE K B 8 25 4.3% % 9.8%. g 7k 7 ¥2 25 33%%F 44%.
JBCS P i R 28 23 8,790 %% 15% & i & v, A I 7 HUA REE T

10



- 721231,

4)  RBEmOBHREEE L ) v oK DB R

UL AR Mg RS . BESEH RS L RN I I g L R . RS & v o T2 M A
DOEEE I BT, B BIBE T O Y v oS ERE DR 2 R e A AT
REHET 2 2 LT I NIRD T 5 [24-28],

BiER D CCRT Ic 5w T H, Davuluri & 2% National Cancer Institute
Common Terminology Criteria for Adverse Events (CTCAE)® V) v »¥
KRB A Grade 4 L 24 HFEB L VERFENEREROK T ML
TLREHELTWS[29], 25 LAERD AL, BAREBEERP D) v
NEREOMEFFICBI L T, BT ROMMAABER T 0 T 5, Routman
S5, BEEEAIC 3% CCRT 1 Grade 4 ® VU v SEREGK A 28 X
i E L CH TR RHECHERE LY Aozt MELTHY
[30]. % 7z Fang 5 13 IMRT & LB L T BTGB ©HEIC Grade
4 DY v NEREBAY B Do WMEL T3 [31],

L2L Ao, STUHLDOMARINREL T EERELEARTICEIT
PREFAEECIREROMBE OB RESC EL>TE, BBWD
BEICEVTR 75-87T%D0 BELZMELHO T2, AR E2ETLT

11



THEICEWTRRFLEEERPRBEEON 85%E HOTnd &an
31,32, R EbEREAFHR LI s BERB BT BRI T Y v
NERBMEER VB RGE C BT 2 0 8 e o Ww T, R SCHNIY IR

ERRINT WL,

12



4. BHY

AWMEOHWIZ., BHEBICN T2 CCRT KB FE2H w53 & T,

XMRCTOBRMBMELEL TY v KB ZMFRFTE 22, R¥FEREZE

T 2ARAMoOREREZFICE TS B F 0 U v SEREGE FF 2

BEKELEET 20, D2HIIOWTCHAT s TH B,

13



5. Ak

) BEER

2014 £ 1 A2 5 2018 4 12 A F T, Sk K2EMEH e < B 1

D B iE XFRIC X 2 U HRIGHE & FP L & 2 REHFH L 72 152 A

DEFED S B, LT DOETDENZH T iin it 54 A Xikin

BRE 15 N iToxR e L7,

1. RIEZHKE L7 CCRT TH %,

2. WA oMRIEIAR 2 1 ERE R ICINE 5,
3. HHRIBEMBIhIC 2 2 — 20 FPIEEITEEI LTV S,

4. CCRT LLHT D BE R TN T 2 iBEE 2 7 v,

5. WH TR B I 5 LA BWE L 2 FMABRIBTEZZ T T kv,
6. fth o FEYENEE ¥ 72 (FIMIEIE R DO G278 v,

7. MRS . 1 HEREIC 1 BB E O SEE CMRE DAl 2T b T

W5,

8. WM TRICEMN A7 0 —7 v 7H{TbhTwb,

RN R E L7 69 NOBEFTREZR 1 ICRT, B RIGHEEEDF s

X515 81 k. X MIBEHOERMIZI LSS LS 82ThHhhH, i

14



NoOPRED 70 HTH o7, MWDV TIZEG F-HIEBRE B 43
NEZWE 11 AN, XBEHREFECTHE 14 N 1 ATH -7, HERD G
BULER A7 (X T & D MM EE S0 &2 o Tz, M 3
AR ERTF EEIETH o 7z W BT 2RER I B v T, EEELEN
WM A B X CT %2\ T Union for International Cancer Control

(UICC)D TNM 74855 7 MK - THIM & 7z,

15



HZE %ZEE
b5 7% (n=54) X% (n=15) plE pfE
Tl RfE 70 [51-81] 70 [55-82]  0.907 -
1]
B 43 (79.6%) 14 (93.3%)  0.440 -
8 1(20.4%) 1(6.7%)
BBSYRIECOG PS
0 43 (79.6%) 7(46.7%)  0.006 -
1 11 (20.4%) 6 (40.0%)
2 0 (0%) 2 (13.3%)
BHEIMET LT I VE
=35 47 (87.0%) 10 (66.7%)  0.116 -
<3.5 7 (13.0%) 5 (33.3%)
BBETHT A MER B
#EmEkEk 5700 [2800-14800] 5900 [3500-29200]  0.160 0.26
ALC 1308 [572-2776] 1456 [555-2233]  0.642 -
ANC 3607 [1506-10227] 3834 [2163-28061]  0.146 -
NLR 2.95[0.97-9.44]  2.66 [1.56-50.58]  0.485 -
& HLEBAL
SEEB 1 (1.9%) 0(0%) 0574 -
BB AR 10 (18.5%) 5 (33.3%)
B ER AR ER 26 (48.1%) 8 (53.4%)
AR T &R 14 (25.9%) 2 (13.3%)
2R 3 (5.6%) 0 (0%)
pEk et
R LR 52 (96.2%) 14 (93.3%)  0.527 -
R 1(1.9%) 1(6.7%)
IR R 1(1.9%) 0 (0%)
Fe PR EA (UICC THR)
| 23 (42.6%) 1(6.7%)  0.005 0.003
I 9 (16.7%) 2 (13.3%)
If 20 (37.0%) 8 (53.3%)
\Y 2 (3.7%) 4 (26.7%)
iR E [Gy(RBE)]
=60 32 (59.3%) 14 (93.3%)  0.014 0.015
>60 22 (40.7%) 1(6.7%)

16



2) BFEE
D5 1 #t 6 %

W5 - % 10 5 13 SRR R 22 I g R e [ 1 ARG & v 2 — NICER B T 1L C
W HYEENM OG- RIAEEE LR CfTbh k., BTfito X #
Xt 3 AW FENR R IZ Paganetti 5O A b L 1.1 L ED
[33] . X #t 1 Gray (Gy) L HEOEYENNREEFHFOMETH 3 Gray
equivalents (GyE) % M ftiE O FHHE ICH w7z,

1210 9% 25 o 1A IR () I 555 74 % (Gross Tumor Volume: GTV)iZ. a4} Hj
itz EEEILENRERECRENY v oadEwmAE, CTHREAET
FETE2EBRBLCEBY v oifie Lz, REROMBEMRE % IE
fEic GTV~&T 2o, AlgeaRY LEHALENRE CHEZR CTE 2 /A
DWHEMICIEMAESEZ Y v 7OBE % T - 72,

li PR 19 B B #A A5 (Clinical Target Volume: CTV) I3 I & i f o B #Y
miE/NCADbE T 3EE(CTVL, CTV2, CTV3) D& E %17 - 72, CTV1
CEEBRORECGDELZEBY v XHifHEB GO L. K
Hl & L CEBEBEREVWHENICE VT 2 BLERIN2EEHL2ED 5 X
IREL72[34]. 7277 LEBEORBREELFRL TMHi/NEZITH 2 L IXET
KL7z, CTV2 RERE P OHEICSIcmIEELZRE LB Y v 5 fi

17



ZEUmEY vosHisE e L, CTV3 3 EAFEEIC 5mm 205 8 mm @
~—YVvERMNELHEHHE L,

I CTVICH LY ciER G2 iTb s X 5ic, 155 MeV
25 250 MeV O[5 1-# % passive scattering JE CHE L, ~AF U — 7
IV A—R LR -2 — LHKHFTHFRIBETEZITo 2,
CTVI A 12oobv—LATHETEI2RAKAHEBZ 561, FTIEKF
Kt e 955 e T HA & L 72 Designed-seamless irradiation technique [35] % H
WT. 220D —L2HEAET22 XY AEEAY —IcHS IS X
DICHEEE Z T o7z, AEMALBMEBSMHZH 1 LERICR T,

b oEEiEICE S WT 1 H 18 2GyE o B % 5 [ (H~4)
HHATW, FHIMIC CTV1IiIc N L T 40GyE, CTV2 ic & L T 50GyE,
CTV3 icxf L T 60GyE O W5 % 1T > 7z, 727 L 50GyE WM ¢ sl D [
HILEAREREICES T HEBERDOEREY GO N T w &
In%E. CTV3ich LT 4GyE 2 5 10GyE BB H %17 - 7=,
— 7 CCTV3ICHAREETN B35 A1 CTV3 ~DBE % 56GyE TR T &
T35, CTV3 226 H %2R L7 CTV 272 1c&E L T 56GyE LA

DWE 21T > 72,

18



@X #i6

XMMBEICEBWTH GTV X CTV L IREHRE ORE X TFH#iA
&L [AREICIT o 72, W& I1Z Varian Medical Systems #: % @ Clinac iX &
% % Trilogy & Hl v 72 Z RITJE AR E CTIT ., B O WERE 2 &
it 44Gy LTI E 2 & 5 L A M o v — L 8%GH & Rt m o v — 48k
A EEHAADE CIHRHEHZT o, RENZRESMX %2 X 1

TEICERT,

19



1 KENLGREDHE

FBCGB T RRRE S N EBCX RRIAE
WD StagelllA Xt L T K#RE 60Gy TEll S L fERITH 5,
FRWHEEIE GTV 2., R%RLlIEAKBEICN T 285277,

20



@B F AL 22 ik

ETOMRINRIEFICHN LT FPIEENIFHINL, KEAOKE &
. 5-FU% 1HH#»5 4 HHIc 23 T 700mg/m?/H. CDDP # 1 H
Hic 70mg/m2 %5423 2 L 2 JFHI & L7225, B¥FH O BHKESC ST IRE
A EBLAERBEITA L2, 1 2a— 205N 28 HE E»., B
A IC 2 2 — 205 % 1T 5 72,

Stage I LA E o #EfTREEICH L Tk, BEIC X > THRE DM /N
B HNT W BEER TIx, &HREEICHE 2T X g gk e

LCxbic2a—zxofE5%8ML 7,

3)  FFAfh & AT
@O ¥ A

BB AR o B BE G CR AR RS 2 BT 27201 1 mLL ol
WHRELEITIN, 20T —2% b L icHIMEKE L (White Blood Cell
count: WBC)., VU v »¥Ek 5t % (Absolute Lymphocyte Count: ALC). #F
b BR f 1f % (Absolute Neutrophile Count: ANC) 3 X OV U rhBR- U v o9 Bk
It (Neutrophile-Lymphocyte Ratio: NLR)# B H L 72, 72 RKBRED
FEMEE & LT, WEHBRTomME 7L 72 vIEZINEL 72,

21



e L X i CoORIMas o giEREL YV v N ERE OB
BREMET 2720, EEOBFEICH W ZBETE 2 OB i, D6k o #
Bk e X + 777 & (Dose Volume Histogram: DVH) # U5 L . % i€#s
DHWEMELZBEHR L2, BITICHVW2HIZ. 2TCoORKEHEM CT Itk
WTHREZHEIHICEEN T 2B 5 HEL OB 12 WO BB X U2 T
D ME & ED T,

BRI HEEFHRIZT CTCAE @ version 4.0 #Z W T2l # 17 - 7=,

<«

@R 71 b

i)

2B 77 811 (Overall Survival: OS), f#8 3 2E 77 8 [1] (Progression Free
Survival: PFS)., ## 5k N i #8 # [&] (LocoRegional Control: LRC), = 3
¥ 4 7 B B (Distant Metastasis Free Survival: DMFES) @ i #7 i
Kaplan-Meier i35 X Of Log-rank RE Z W72, S4B O EH X
WA REROMBEHE Lz, BEERECEETFRDOERICOWTIZ
Fisher O IEHEMRIE % 1T » 72, iz, WBC, ALC, ANC, NLR, DVH ®

BT X —RICOWTIE Welch o t BEZHWTCHEZIT-o 77, &

N

mRFEMEOMHEICOVWTIZ, EEMITE L CRMERERE L
AWwiz25y 77974 XFECE3%Eay 274y Z7HIFOWHDIT - 72,

22



NS

TN DREIENT X, % E &N O A The R Foundation for
Statistical Computing IC X % R version 3.5.2 ZJGIC L 7z EZR version
140 ZHHWTiTw, Zofth I X TN %2 IBM L8 o SPSS Statistics

version 26 # W TiT o 7%, M FMWICEEEZEZRD 25413 p B

<0.05 & L 7=,

4) fwB

FARED DB BETT EH I FUR R FMERFEN D F v v 9 —F — F 28T
REIN, XFLCIXZ24vIr—2FVavery b EWRBLE ETTD
Nz $EAMBEICETZ2T - LFNEBLIVOBETE~LP VY FESIC

HY . ENmERESOHF A 25 Cirbi7- (R02-284),

23



6. fEE

BE A ER B X CIBEREEE 1-6 H, BEKRTH 1 » A, BHK
T# 6 v Ho WBC $ X 8 ALC, ANC, NLR #K 2 ic/"x¥, WBC ¥
X OV ANC A o fi < X IBREAEG EHmICH o /2, — 7 T
ALC & NLR i #inRir cHffr 2 2l 2 i o L7z, et /i
X, BEREE 1 E(p=0.002), 538 (p=0.006). 6 H(p=0.009) D F 5
T ALC 2B FRB R cHE I  CIREMKG®% 5 B ok <k NLR
bHBICKE2 272 (p=0.003), HEKTH 1 7 HB XK 6 v HOK A
TlE, BT REEREE X BEHFo S hIicE »TH BEWIR b &
L CALC, NLR & b iceEEmIcH v, MR cAEEIIRS
NnNk»oi,

M EBEHER O ETEOR Y ZF & L. Stagell LA L D FEHNIC K - 7= fi#

Wb AT o722, FKOMEm 2D b7 (X3 ),

24



2 EEMICEITLIMRT — X D#ER
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NLR

40
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(C)
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- BT
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148 64 B
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3 Stagell M EDEFICHITI2MBRT — X OHE
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10000 57 iR
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U v NBEREOR Y o fafE L L IS o ALC © HAK{E (minimum
Absolute Lymphocyte Count: ALCmin) ¥ X 8 NLR O &% & {H
(maximum Neutrophil-Lymphocyte Ratio: NLRmax)Z H\» % Z & & L
7zo ALCmin €2 W TRk RESL L, £/ CTCAE TV ¥
SNERBEY Grade 4 LEFEINTWVWB 2002y A T7{EEED 7=,
NLRmax I DWW T —EDHEHE L SN2 HITHFEL 223, NLR % F#
FHIR T & LWt L =BEH[36-39]1c7 b o T, IR O F Sl
RICIC20% A7y P A THELTREL 2, BETROZRT &
ALCmin # X U8 NLRmax ®BfR¥EIC 5w TN L 28R %2 & 2 1CR
T, L oDEHFICENTD Y vV SERED R 72 0 72 B 135 1 3R R
JEGI23% < . %72 ALCmin 2% 200 DA B 7z 728 1% 200 Ko #f &
L CHEBICER?SE S, BRKRPA R ch 2RI RO N7z,
— 5 CRBEIC O W TIid, NLRmax 2% 20 RifiCfR 7z 7z B iC B
T, 60Gy Z A TG INLEHBEREICE 2o T2,

FEE D RN 25 THRIEEEZFOALCR LTI A, AEER

AIRFIER SN b o7 (FK3),
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x2 UV AEKEBRDICEBLZERHF(EER)
ALCmin NLRmax
<200 =200 pfE <20 =20 pfE
n=35 n=34 n=38 n=31
i R R fE 71 [54-82] 69 [51-79] 0.048| 70 [51-81] 71[59-82] 0.227
1l

5 28 (80.0%) 29 (85.3%) 0.752|29 (76.3%) 28 (90.3%) 0.202

E°8 7(20.0%) 5 (14.7%) 9(23.7%) 3(9.7%)

BBHYETECOG PS

0 23 (65.7%) 27 (79.4%) 0.246|31 (81.6%) 19 (61.3%) 0.087

1 10 (28.6%) 7 (20.6%) 7 (18.4%) 10 (32.3%)

2 2 (5.7%) 0 (0%) 00% 2(6.5%)

BHEEIME 7 LT I &

=3.5 |26 (45.6%) 31 (54.4%)  0.11|23 (40.4%) 34 (59.6%) 0.119

<3.5 9 (75.0%) 3 (25.0%) 8(66.7%) 4 (33.3%)

5 MLEB AL

SEER 00% 1(29% 0.287| 1(2.6%) 0(0%) 0.267

FER EER | 7 (20.0%) 8 (23.5%) 9(23.7%) 6 (19.4%)

fEReER (18 (51.4%) 16 (47.1%) 19 (50.0%) 15 (48.4%)

FOER TSR (10 (28.6%) 6 (17.6%) 6 (15.8%) 10 (32.3%)

fEEB 0(0%)  3(8.8%) 3 (7.9%) 0 (0%)

ERFRER (UICC ThR)

| 8(22.9%) 16 (47.1%) 0.045[15 (39.5%) 9 (29.0%) 0.449

= || |27 (77.1%) 18 (52.9%) 23 (60.5%) 22 (71.0%)

wiE

BBFH |22 (62.9%) 32 (94.1%) 0.003|36 (94.7%) 18 (58.1%) <0.001

X# (13 (37.1%) 2 (5.9%) 2 (5.3%) 13 (41.9%)

42 [Gy(RBE)]

=60 |26 (74.3%) 20 (58.8%) 0.208|21 (55.3%) 25 (80.6%) 0.039

>60 9 (25.7%) 14 (41.2%) 17 (44.7%) 6 (19.4%)
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3 UYyNREHEBDICELZESHERTF G FIRAELES)
ALCmin NLRmax
<200 >200 plE <20 =20 pfE
n=22 n=32 n=36 n=18
Flip R RAE 72 [54-81] 69 [51-79] 0.064| 70 [51-81] 71 [64-79] 0.473
k31l

=] 16 (72.7%) 27 (84.4%) 0.324|27 (75.0%) 16 (88.9%) 0.301

o8 6 (27.3%) 5 (15.6%) 9 (25.0%) 2 (11.1%)

SBEBIECOG PS

0 7(77.3%) 26 (81.2%) 0.743(30 (83.3%) 13 (72.2%) 0.475

1 5(22.7%) 6 (18.8%) 6 (16.7%) 5 (27.8%)

BENME7 LT I E

=35 |18 (81.8%) 29 (90.6%) 0.425|32 (88.9%) 15 (83.3%) 0.674

<3.5 4 (18.2%) 3 (9.4%) 4 (11.1%) 3 (16.7%)

HHLER L

ERal 0(0%) 1(3.1%) 0.337| 1(2.8%) 0(0%) 0.184

BER EER | 3 (13.6%) 7 (21.9%) 8(22.2%) 2 (11.1%)

faEsRER {11 (50.0%) 15 (46.9%) 18 (50.0%) 8 (44.4%)

FIERTER | 8(36.4%) 6 (18.8%) 6 (16.7%) 8 (44.4%)

iR 0(0%)  3(9.4%) 3(8.3%) 0 (0%)

EREARSEHA (UICC ThR)

| 7 (31.8%) 16 (50.0%) 0.264|15 (41.7%) 8 (44.4%) 1

=1l |15 (68.2%) 16 (50.0%) 21 (58.3%) 10 (55.6%)

##22 [Gy(RBE)]

=60 |14 (63.6%) 18 (56.2%) 0.779|19 (52.8%) 13 (72.2%) 0.242

>60 8 (36.4%) 14 (43.8%) 17 (47.2%) 5 (27.8%)

31



GFfe X MoV ANRFEOEVCEMESMICLEOREREL T
WEDPRIEST 2720, TN ENDIEMDORBEICEL TEHRERIICHRE I N
7= CTV1 &, B X O, Lo DVH 5 % — % (XGy ML EWS
R OEIE (%): V)ICDWT, BrHiGEER & X MRIREEG % Lt
L 72f R AR AICRT, WHNFEHOILTZHMEST 2 CTVD S b, |
HUIRZBLTRADD D &2 CTVL T2 W Tid, B1#ib syl
DIBHBICRED» 27, 20—/ T, G HRBEHETIEES X OO
Vs-Vsow DD Vs XU Voo-Vae S Wb X FREREL IR L., AE

KA MAONTVwERETH -7,
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x4 BEZTLDCTVIBELUODVH /T X —%&

B% 7% (n=54) X§% (n=15) plE
CTV1(cc) |467.49 [166.18-906.22](346.93 [166.35-639.91]|  0.044
Vs | 51.68% [41.22-62.14]| 61.76% [49.01-74.51]|  0.001
Vio | 48.95% [38.59-59.31]| 57.58% [44.99-70.17]| 0.003
Voo | 34.33% [25.60-43.06]| 50.84% [38.15-63.53]| <0.001
B Vi | 15.60%[11.11-20.09]| 42.22% [29.63-54.81]| <0.001
Vo 8.35% [5.50-11.20]| 27.43% [14.51-40.35]| <0.001
Vso 4.66% [2.89-6.43]| 10.01% [6.88-13.14]| <0.001
Vso 1.27% [0.31-2.23] 1.70% [0.32-3.08]|  0.356
Vs 21.42% [2.32-31.46]| 44.81% [26.60-55.73]| <0.001
V1o 17.02% [1.90-24.38]| 36.09% [17.80-43.95]| <0.001
V20 12.54% [1.33-18.86]| 24.26% [9.52-30.99]| <0.001
B Vi 7.45% [0.90-13.80]| 15.86% [3.13-19.98]| <0.001
Vo 3.25% [0.37-9.27] 7.72% [1.62-11.65]| <0.001
Vso 1.38% [0-5.91] 3.54% [0.94-5.68]|  0.002
Vso 0.19% [0-3.05] 0.22% [0-0.89]|  0.867
Vs | 78.68% [19.48-98.32]| 84.38% [24.91-98.04]| 0.043
Vig | 75.10% [17.23-95.96]| 81.22% [21.50-95.63]| 0.061
o V2o 62.07% [6.92-89.36]| 74.26% [17.79-89.55]|  0.003
. V0 27.91% [3.92-51.37]| 60.73% [15.10-81.63]| <0.001
Vo 19.09% [0.54-36.81]| 40.08% [12.90-75.60]| <0.001
Vso 12.97% [0-24.01]| 26.55% [8.46-58.80]| <0.001
Vo 3.50% [0-15.41] 4.69% [0.27-13.67]|  0.326

Vi: XGy U EBE S - FEDEE (%)
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il

RICHBEDFHEOE Y Y VY ANRBIR DI L CHE 22822
7=% . ALCmin 200 3 X ¢ NLRmax 20 T/EHIfL L. FEEIC CTV] & X
ODVH XX =22 LR EZNETNERS BLUE6ICTRT,
ALCmin ® Effi. KD 2 BT CTV1 i FWAaEd R r o7
25, NLRmax IZ 3 Tlx NLRmax 23& 2o =B CHEIC CTVL 28K &
WHERTH o 72, KD DVH & ALCmin OB{RIicoWwTli, B D
Vs5-Vsow ilid Vs X O Vig, D BED Vi-Vso 25 ALCmin 200 ML b o T
HEICKWFERCTH 57, NLRmax iIC 2 WTd FBEOMEE AL S L, B

D V5-Vso, Hﬁ]‘@ V-V, 'C‘Hﬁ@ Vi5-Vso 25> NLRmax 20 ﬂi{%@ﬁf;ﬁ%

LC{&Z’))O fCo
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%5 ALCmin & CTV1 8L UF DVH /T X —% D BE%

ALCmin HEZE
<200 (n=35) =200 (n=34) pfE&

CTV1(cc) | 493.34 [255.83-906.22]| 438.36 [166.18-716.44] 0.143
Vs 59.09% [49.79-68.39] 48.50% [36.96-60.04] <0.001

V1o 55.63% [46.42-64.84] 45.88% [34.53-57.23] 0.001

Voo 43.18% [31.29-55.07] 32.50% [23.41-41.59] <0.001

B Vi 26.37% [11.05-41.69] 16.26% [8.74-23.78] 0.005
Vo 15.82% [3.24-28.4] 9.08% [3.93-14.23] 0.031

Vsg 6.79% [3.29-10.29] 4.82% [2.64-7.00] 0.023

Veo 1.51% [0.35-2.67] 1.22% [0.27-2.17] 0.296

Vs 24.86% [12.88-55.73] 21.94% [2.32-50.54] 0.017

V1o 19.89% [10.26-43.95] 18.24% [1.90-41.04] 0.043

Voo 14.29% [6.45-28.99] 13.44% [1.33-30.99] 0.151

B Vs 8.56% [3.13-19.98] 8.86% [0.90-19.50] 0.453
Vao 3.67% [0.37-11.55] 4.14% [0.48-11.65] 0.876

Vs 1.60% [0.00-5.68] 1.64% [0.10-5.91] 0.732

Vo 0.17% [0.00-1.59] 0.26% [0.00-3.05] 0.345

Vs 81.23% [41.39-98.32] 78.20% [19.48-94.29] 0.116

V1o 76.64% [36.78-95.96] 74.87% [17.23-91.32] 0.153

- Voo 68.47% [22.54-89.55] 59.20% [6.92-83.99] 0.018

;,; V3o 35.69% [11.52-81.63] 27.07% [3.92-72.07] 0.004
Vo 21.89% [6.72-75.60] 19.30% [0.54-49.90] 0.019

2 15.14% [2.23-58.80] 12.75% [0.00-28.76] 0.022

Veo 4.00% [0.02-15.41] 3.00% [0.00-14.73] 0.294

Vy: XGy U EBE S - EEDOEE (%)
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% 6 NLRmax & CTVI B LUV DVH /¥ X — % DR

NLRmax HZS
<20 (n=38) =20 (n=31) plE

CTV1(cc) | 414.90 [166.18-691.40]| 538.88 [280.61-906.22] 0.001
Vs 49.27% [38.07-60.47]| 59.52% [49.80-69.24]|  <0.001

Vip | 46.34% [ 25.50-57.18]| 56.32% [46.78-65.86]| <0.001

Voo | 32.56% [23.93-41.19]| 44.48% [32.48-56.48]| <0.001

B Vi 15.93% [9.30-22.56]| 28.08% [12.31-43.85]| <0.001
Vg 8.73% [5.11-12.35] 17.12% [3.76-30.48] 0.019

Vo 4.76% [2.93-6.59] 7.12% [3.37-10.87] 0.013

Vo 1.32% [0.34-2.30] 1.42% [0.24-2.60] 0.871

Vs 20.51% [2.32-44.58]| 26.20% [12.88-55.73] 0.001

Vo 16.96% [1.90-36.09]| 22.07% [10.26-43.95] 0.003

Va0 12.54% [1.33-25.90] 15.57% [6.45-30.99] 0.009

B Vs 7.61% [0.90-14.71] 10.21% [3.13-19.98] 0.031
Vo 3.73% [0.48-9.27] 5.30% [0.37-11.65] 0.221

Vso 1.55% [0.10-5.91] 2.47% [0.00-5.68] 0.477

Vo 0.27% [0.00-3.05] 0.16% [0.00-1.59] 0.31

Vs 77.72% [19.48-94.29]| 82.67% [57.54-98.32] 0.017

Vi | 74.08% [17.23-91.32]| 79.06% [53.33-95.96] 0.019
Vg 57.80% [6.92-79.69]| 70.10% [28.36-89.55] 0.001
v V30 25.29% [3.92-69.29]| 37.56% [11.52-81.63]| <0.001
= Vao 18.52% [0.54-42.27] 24.66% [7.35-75.60] 0.001
Vso 12.18% [0.00-28.26] 18.06% [2.23-58.80] 0.001

Vo 3.00% [0.00-15.41] 4.00% [0.02-13.67] 0.297

Vy: XGy U EBE S - EEDOEE (%)

36



BERHEPIc, B RBEREC 13HloT & IFloF/ATERE. 7 4l
DRBEBBAELMER I N, XBIRBEFECIZZzhZn 5 Fl. 5 . 4
BlchHorz, THLED EICEHH XN OS ® Kaplan-Meier Hifit % X
4(AVICR T, 24 OS I FHIAHEEE T 77.2%. XMRIGE T 47.7% L
B Eh, ABCEH FHRIBEEFETOS BRIFTH - 72 (p=0.033),

X 1R LELD CHTFRIBER L Stage ]l DIEMIZ L A TH
D INDBEFRICHE LG Z T A[EELFE Z 657, Stagell
L b o fEfl D & % it U CRIBRD N 21T o 2 f5 R 2 X 4(B)IcR 37,
Stage Il DA E D JEFNIC B Tid, 2 4 OS 235 F #RIGHHE T 68.9%. X i##
BRHET 477t HEH I, HAFN2AEEZECEEL hd o %
(p=0.065) » ® @, Kaplan-Meier Hi#f L 1x [5G F#RIGEHE CEFEERE

W A R S T
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(5 FIRBRES S L O X RBRES DEEFE

(A)
HoTes — BIH
e T X1

0.8-
ﬁ 0.6 o L
H oo
M4

0.2

p=0033
0.0 ‘ | |

0 12 24 36 48 60 72
£ FHAE (A7)

0.0 ‘ . . |
0 12 24 36 48 60 72

£ FHE (B)

(A) : @5E#  (B) : Stage ll WLt
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2EW B X O TR EAEH] . Stage I fEHI, Stage Il LA E D fEH] %2 4
ZnicH T, ALCmin 200 TJ/EHI{L L 72 OS ® Kaplan-Meier i fit %

S5, ES B X OB T #R IR FIER] . Stage Il DL kD EH]IC I\

T, ALCmin 2 200 U Lo CAEEXRL2SGWWHEHR Z R L7225, A E =

CIEEDS RD o Tz,
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5 ALCmin ¢ 24 EFX D B %

1.0 (A)
084 1
l—|—-c-L ~
+¥H— 06 ] H_I:——l ——————— A ————F—+——===1
It !
1H :
H 0.4 i
0.2 - ALCmin =200
....... ALCmin <200 D= 0.083
0.0 l | | | | |
0 12 24 36 48 60 72
24 7FHE (B)
1.0 4+ (B)
0.8 | LT
B 0.6 4 il B
It !
H !
0.4 - :
0.2 - ALCmin =200
....... ALCmin <200 D= 0.108
0.0 l | | | | |
0 12 24 36 48 60 72

eEFHE (A)
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1.0- (C)
0.8
B -
il 0.6
H
H 0.4
0.2 ALCmin =200
_______ ALCmin <200 b= 0887
0.0 | | | | | '
0 12 24 36 48 60 72
24 7FHH (B)
1.0 - (D)
084
3
i |
il 0.6 .
:H‘| L eeeooo o
M 0.4 :
0.2 - ALCrmin =200 )
_______ ALCmin <200 0 =0.230
0.0 | | | ' | '
0 12 24 36 48 60 72

(C) : Stage | fEHI D H

(A) + &fEBY

eEFHE (A)

(B) : B F# IR ERAED!

(D) @ Stage Il XLk o fEBI
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NLRmax iZ 2T FRICHNT 21T\, RN B X O 1818 BIE
%, StageIl LA E D FEH]IC 35T NLRmax 20 Kiii D #H CEGFE B H W
EraE s Nn7~=2. ALCmin HEEICEHEEZICIIWVWTERLDIED R d o 7~

(X 6),
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6 NLRmax & 24 EFXD B %

1.oﬁ:Ltl_Ij (A)
081 1 —
¥ 0.6 -
% P A bl
H l
M 0.4 1 |
0.2 NLRmax <20
——————— NLRmax =20 ,0:006_Z
0.0 I I I I I I
0 12 24 36 48 60 12
24 FHHE (B)
1.0+ (B)
084 i
% 06 ] e .
1 :
£y l
< 0.4 1 :
0.2 NLRmax <20
——————— NLRmax =20 ,020_236
0.0 | | T T T I
0 12 24 36 48 60 72

4 FHE (B)
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0.8 1 U
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——————— NLRmax =20 p = 0264
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0 12 24 36 48 60 72
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2fEfHl B X O Stage I fiEfl. Stage I LA EDOJEFIICE T % 2 £ PFS &
XW24 LRC, 24 DMFS %, ZNZNDEHFH D 24 OS & & b ic
#£ 71C/R"T, PFS 12 NLRmax 2% 20 R ICR 72N = CTCHREICREI T
»Y . ALCmin 2% 200 AL ICRZZNZZHTHEEEICEED L d o 25
RifeflimzmR L7z, LRC B b6 0fEEEOHBEL &dok—7.

DMFS 1% ALCmin 200 A L o CcCEWHEHRAITH - 7=,

45



=7

U > NEREUR D & TR0 BIfR

OS [95%f=8XMH] pfE | PFS [95%fEXME] plE
ALCmin
<200 (n=35)| 64.0% [42.7-79.1] 0.083| 53.3%[35.3-68.3] 0.053
smz >200 (n=34)| 79.9% [60.6 —90.4] 69.5% [50.6 — 82.3]
NLRmax
<20 (n=38)| 79.5%[61.6-89.7] 0.061| 68.1% [50.7-80.5] 0.038
>20 (n=31)| 61.6% [38.5—78.2] 51.4% [31.7 - 68.1]
ALCmin
<200 (n=8)| 87.5% [38.7-98.1] 0.887| 87.5% [38.7-98.1] 0.763
>200 (n=16)| 87.5% [58.6 - 96.7] 80.8% [51.4 — 93.4]
Stage |
NLRmax
<20 (n=15)| 93.3%[61.3-99.0] 0.264| 86.2% [55.0-96.4] 0.177
>20 (n=9)| 76.2% [33.2-93.5] 76.2% [33.2 - 93.5]
ALCmin
<200 (n=27)| 54.9% [30.3 - 74.0] 0.23| 42.5%[23.4-60.4] 0.144
Stagell >200 (n=18)| 71.4% [40.2 - 88.3] 59.8% [33.6 — 78.5]
LLE  |NLRmax
<20 (n=23)| 68.8% [42.7-84.8] 0.151| 56.5% [34.3-73.8] 0.157
>20 (n=22)| 53.5% [26.1 - 74.8] 40.8% [19.4 - 61.2]
LRC [95%f2#EX ] pfE |DMFS [95%EFEXMH] pfE
ALCmin
<200 (n=35)| 81.6%[63.3-91.3] 0.678| 73.8%[53.8-86.1] 0.093
. =200 (n=34)| 80.6% [61.5-90.9] 90.5% [73.4 - 96.9]
NLRmax
<20 (n=38)| 82.3% [64.7-91.7] 0.163| 83.9% [67.7-92.5] 0.855
>20 (n=31)| 79.9% [60.6 — 90.4] 79.4% [56.7 - 91.1]
ALCmin
<200 (n=8) 100% 0.469 100% 0.508
>200 (n=16)| 92.3% [56.6 — 98.9] 93.8% [63.2 - 99.1]
Stage |
NLRmax
<20 (n=15)| 92.3% [56.6 —98.9] 0.448| 93.3% [61.3-99.0] 0.465
>20 (n=9) 100% 100%
ALCmin
<200 (n=27)| 76.1% [54.0-88.6] 0.937| 64.9% [40.9-81.2] 0.151
Stagell >200 (n=18)| 69.9% [41.7 - 86.4] 86.6% [55.2 — 96.6]
LLE  |NLRmax
<20 (n=23)| 75.6% [50.7-89.1] 0.314| 77.4% [53.8-90.0] 0.829
>20 (n=22)| 72.0% [47.9 - 86.3] 67.9% [37.3 - 85.9]
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BB PIcEO NI EFHE R D CTCAE Grade ® NER &

M7 5 N ALCmin, NLRmax CER{LLZb D% E 8Tt

*x8 MHIBZEER

wE ALCmin NLRmax
1% F#% Xt <200 =200 <20 =20
Grade n=>b54 n=15 pl&E n=35 n=34 pl&E n=38 n=31 plE
DERETE
0 50 (92.6%) 13 (86.7%) 0.604| 31(88.6%) 32(94.1%) 0.673| 36 (94.7%) 27 (87.1%) 0.397
2 4 (7.4%) 2(13.3%) 4 (11.4%) 2 (5.9%) 2(5.3%) 4(12.9%)
ke
0 47 (87.0%) 12(80.0%) 0.271| 27 (77.1%) 32 (94.1%) 0.118| 35(92.1%) 24 (77.4%) 0.28
1 4 (7.4%) 3 (20.0%) 6 (17.1%) 1(2.9%) 2(5.3%) 5(16.1%)
2 3 (5.6%) 0 (0%) 2 (5.7%) 1(2.9%) 1(2.6%) 2 (6.5%)
TR SRR AR 2
0 52 (96.3%) 15 (100%) 1| 35(100%) 32(94.1%) 0.239| 36 (94.7%) 31 (100%) 0.498
1 2 (3.7%) 0 (0%) 0 (0%) 2 (5.9%) 2 (5.3%) 0 (0%)

4 69 MEHI D 5 B 6 fl COEBATE 25, 10 Bl T gk iT B 25 fERE &

7o, —MRICEELRAEERLEIND Grade S L EOFEEFERITAS

Nhhrol, TEXINZTNOMBHMEERROFEAERICO W T, MHHE

725 02 ALCmin, NLRmax DWW & b 5= MBI TR X o

f—»
- o
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1. EE
D FE RS REET D Y v SRR S T 2T

BT AR R BRI BR e L B L v o 2 fth DR FE L FHER I,
— RIS L RIERE AR T S 2 BB L L THION T W B, S RIGHE
ICFED U v NBREGE A 13 Fric b RE R L 25 Aa 2. N WEH o
A 2T o2 HBICE AN BEERRCTH 2 [40]. BERICHN T 2
i r 7 CCRT ZAr/E YV v S HifH ~ D T 2 W8S %2 17 5 72 © W&
HPHA L ) Y RBRBUBRA A 25l 2R LT WEE LT 2 5, EIE.
R I T B U BRIR R IC B Vv T, Grade 4 © U v SEREUR A 28 27-
45% DRERFI TR Z o 2 LT T LT w5 [29-31],

B AR IBIE T S U v SRR A 1. Y v S ER o SO R A2 T 0
HiimwlsickoThlERIINE LE X LN TH Y, Nakamura b
X invitro DEFA R 2O, T U v NEROPFEEMHE L 2Gy. 90%EKL
FEAED DT 2 3Gy THhobWEL T2 [4l], o bhbIER
M F DV v ANERO PR Y v ~NEREGE A L BR T 2 K28 % 2 b1
THE O, iU, B8 L v o ZBERMKO 77— &7z Y155 Ed Dk
BRARE Y. BRI HICHE S ) v N ERBOR Y o FHIK & L CiEH &
nTw b,
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BHEHBEILEVWTH ZORGEAZFITI2HEPER I N TS, Xu

‘>O Oi X%ﬁ%ﬁﬁb\f: CCRT st‘b‘f‘ﬂf.ﬁ V1o$i Urlt)ﬂﬁ V1o ﬁi‘ Grade4 D

Vv oSERBUR Y EHHBIL Tz [42] 8 E L T 5, — T THB~ DK

HAREH D Y v KB ZGERIT LI, BEETIEIWHED V5

B Vi 23 ALCmin ° Grade 4 ® U v NEREGEAD L HEI T 2 2 & 283

HI N T w3 [43,44],

AWt IC B TH W oF M, OIS T 2 REEZKS DVH

NI X —=2D% LB ALCmin B X X NLRmax i 2 %2 5 2 2 2 & & &K

56KO6TRLAFICEL TRETHR MBI NROE OEERD KK

STV RPDHZ2DDD, BINFEBREZOMEICHKST 557 2 — 28

WELTULIRRTH o7, MICONTIIETHIRTHMEBEL T

W72 Vil iz T, Vs d ALCmin* NLRmax & H ICHHBEI T 36 ETH -

Tzo WideE OB ARG HEIC B TR D Vs 28 v NEREGE D I E S 5

T L2645 ME I NTEH Y, MR KE O Y v NEREUR D 1T E S

BT A -2 LT Vs b EZYUYTHBELEZOLNS, —HTLED

DVH I oW Tlit. BITHETIZ Vio®d & ALCmin & HHBEI L 72 [46] & R

HINTVEDICH L. KIFFFE TIE Vo 22 b Vso & 20 | it i I8 23 5

BIoiRemo7c, Vv RO IFER ITECINARE D 5 13 LA

49



ME DWW ET B FZLT VR, BEEO CCRT itk
WIS R EEGR O DI X MEBGFRoEL L 2 WTY
20Gy 2 0 L il o B g 138 T 23 72 v, EERL. SRoMHricswTh il
BB T V5-V50 E CIAS AREER N WAz d oo, V5-V20 Tl il
MOZIFHEA/NI W D TH o772 (FK4), 2O LT ko TRITHE
TRINTEAL) BHBEMWEKVWREBHOEE IRIANIcHEE LD
b o TWwhA[ELEEZ LN S,

AWF7E Tl L L7z DVH 87 X — 2 oftiic, fRfE o0& v, S B A
F i C o fE. BRRRE. RED T2 0 ) v oS BREUIR A 1
W52 CTwk(F2), b0 ) LEEKMBEE X R E TG R
DM THIHAEEE Do TELE > TVAERTTHo 720D, Rik%
WV B 72 0 I [T RRIRIR & T 2 EH O BT o TRENT B AT o 72 (R
3). ElEIZMEKA L LT Grade 4 @V v BRI & AHBA S 2 1A 1 B
S ENUNOEKFEH ., RMREIHEHELAVWHRE Kok, To
b, HHEKRTOHR THRD ALCmin 4 5 X X NLR EHF i< b 3

WBMEOBENTH B Z & BHEH X N7,

2) U v NERE L BB E OB %

50



AR, B O EEEEICE W CRBUNBRIREICHE S U v N EREGR A &
ZOWRBHRELHEBET 2 2 e E I T 5[24-30,47], 2D Z &
OB v NREE2HMFFT 2R TROKIFICHFE T 51
BEEAEZ LN, CoX ST NEFHFECE 22, CHT MR ED
b Tw3, Davuluri 63V v NEREGHA L BERBEEZT O EM TR
BfRIc o v, BHE BB T Ic Grade 4 © U v SEREIK D 2842 U 7= SEHI
TiX OSDHRIED 28FETH>7-D K L,.Grade2 LA FOEETIZ 5.0
ELHBICRFTH > HME LT W3, [FAEkIC, PFS o LfE b
Grade 4 D JEHIT 1.1 4, Grade 3LA T ORET 5.1 4L U v NERED #E
FFENZHTHBICRIFTH - 72[29],

ek, A RRIREOPUEE SR I —EHUIM 2P0 & L7 DNA 08
HBick-oCHEBMEZMELCES L L TREIRLZLEEZDS
NTEZ, LALAEDS, MHEHRBEHICL s CEREI N, AEICE D X
7 IE R EOVIEE MR CE G L Cwb 2R RT T — 2 BEMX
nNo2H 2%, < 1x 1950 FIC, BN BRI E R IR Ot
EEPMNT 2EKBMEI N, T7RaXAGRLEFIETNTE L
(48123, Z DY KFIZ & D X 5 % RERKIGHA A L T 2 5 D g2 -
T ol HE, MHFARBREHBE T =y 7K 4 v FHEEOHH

51



25 AT EITIE AN A O TR o EE D 26 L2491 & 2 KUY
I, ARG R L REISE OB ICHUCEESET o TE Y T A
MF L GBSO FNRESETEDOA AR LITDWT SR AICHEN
INo2H 5,

B % 2 0 72 S A AT < 12 DNA B oftiic b | Bk 4 725> T o filfla
H~DFEHECHME,~DRE B IZ M ONTEY, TLHD
N o) v NEBREMNL ZZRZIGE LN L CHEr 5252 &2
MonthoTwd, —fld LT roMERICEEMNICHEEIEL v
2 REBHES T CH L EEMMBESERE T HEA K Major
Histocompatibility Complex: MHC)Z 7 2 I ~D¥EERE F 5N 3,
MHC 7 7 X TI3#iH ., v AV ARG Eo34 L 2#MlgN o it %
Mt & T U v Bk (Cytotoxic T-Lymphocyte: CTL) I #2/x L. 4 2%l
B o HERR % 17 o T 5 [50], BB L L 2 fi g ic 5 v T 3 Ak MHC 7
FJATLZNLEEVEERSITODNLE A, MHC 72 7 2 1 OFEHZKT X
5L TRZEISE ZRN D SN O FEIERH S T B [51], U
Mo IZEEMIEo MHC 7 9 2 1 oREHEMME ¢ 2 2 83bh
> TH Y, CTL i X2 /EEMIEOBERRA G IC X o TRESI NS LF
ZbhTwd[52-54], MoOMBEERE S 7L LT, BHHEOREHIE Fas

52



DHRBEEWEME L L dHMONT W 5[52,55], Fas (2% il %

—1<~

AL CTLAMBEAZSLICESL LY BBRICLEL AR5 TD1D2TH
h, CTL ® Fas VAV VLA T ELTT R —v X252 T
VI FABEEMBICEOND, T D® Fas DRBFEOHMIT CTL
ENL BB EREZ B 3 L # 2 bh, £ Chakraborty
DM E B X CEPERIC XD AR o B A3 M AL K o~ o
Fas 8B AWM ¢, 2% AL CHEFEN R CTL i X 2 5y
DEER B REEI NS BRI N T B [55],

B 7 CTL 0L o &7 6§, BHRMIAE 2 A4 U 2 BN A
CTL oEMH b BHIC Lo THlIER I N T L BAA LN TEH Y [56],

NICHGT 2072w Th AP EDONRTHE, 2D 1 fle

T, BE2Z T -EEMEAT7T R - RICEZBEBETRILLF 2
Vv iR mIcBiT T A et Mo TEY, BT LAV LF 2
U VI BIRM I IC N 3 7eatme” >y Y F A & LCHREL . AR AR T C
EHRDH o TW»DB[57], MM I E o 7= BEE MR 2> & Ml B 4% ~ B
N34T0 128 L THMGBL 2AISNTWw3, HMGB1 i3 84k A
fa D Toll-like ZAMKICH AT 2 2 & T, BURMIED Y v < Hi~ it
ZIRL. £720 v N~ R TN 2 EAR I E 5 2 LT WM

53



MEER RN CTL oG ibicBb5 33 2 e x8bro T3
(58,591,

D X T TR R A oo B S AT TS © B 2L AR 4 A R & A
LCTU v NERoB Db 3 RiEInE 2 MG L T 2 —J7 C, A HRIEHE
HRIZY) v "R 2B T2 HZ KRNO -2 THhH L, 2O _HELH.
TCH BRI HE S V) v NEREBE A 2 M6l 3 2 2 &2, REREICR W
WELHEZzZ2oCE A LA IATY B,

AWE9E Tt Grade 4 @ ) v SEREGH AV ICHY 52 ALCmin 200 i 0
ZC. NLRmax 20 % THK T L KRE L TR Z 1T o 72, BEIHEH 0
U v SERE K MERF X - BE < OS. PFS, DMFS 28 R4 7 fH ) i< &
h . PFS IC 2Tk NLRmax 2% 20 Rificff7=n /=B TCHEICRIFT
Hol (KT, BITMHELREZHBMO FhE LTk —TT. A
ka0l VT HECTERE AHMBBERIRT LEEE I TEY
[1,32]. AR O R D FAEICRFELERER RS EEZ H0 Twi
(KD, WP RO CAEECEL R o RHEAR S 2o 2 L
Bbnz s, SEHOWMIRER? O MBI OE W ZF LI, BT
%5 CCRT o ) v NEREUE AV ZHRBEREO THIRFIC2 ) 552 L,
Vv oS ERBOR A RS BRI B T Bl DR, B DVH X7 2 — %

54



CHHBE T 22 LRI IR TH o7, £ 72, DMFS 28 IS W[ v

Vv oREREGR A LB A EANICH o 7 — T, LRC MBI L &2 v ik

RTHhHo(ERT, 2oz tiF. Vv KoM IREMBELD L %K

PEIGE & A L C IO o BUNE R O BB B 5 LT v B ATRERE 2 R

BT sbDEEZOLND,

3) BFHAEE XnEOER

AW Cid, Bkl X e i L Ta M. O bk o 8

MEZERCTE 5 2 k(K 4), BEBE T DY v ~EREGHAD 2 ] 3 5

Ze (M2 ®3)., HEMWICOSHRERIFTHZ L (KA., 2L 7=,

BEOWEDLLEHEBICNT S CCRTItBWTHBFHMHEHA VWS &

T Ml eD ik o R E A 2 o, KR e L Clilie0 il o B A & E

RERBTX AL REINTEHY[21-23,29]. 2T TlF T DpHEA

AHEHRROBREA TROKEFELCHFET LS LEZLON TV, L2LA

RO RO XTRICE Tl BEREEICKE THRIBERE s X

CLEDOWBRREZEBE TETCnA— T, WHERHECHRINEERR

DRIERICHO 2 ERRDONEL o (EK8), ZNICH 22D L T,

G iiaiEls XMREEHELT OS BRIFCTH-Z &b, BT

55



MIBIBEIC X o CTIHE O REHAES MR S W 2/ER, BEREO M i
fit P W REESE Z b 5,

MG DH & ) v S EREOR D o BIfRIC 2T, Fang & (3 & E M I T
5 FRkiaEE e IMRT % i L 2 &G o RIX W 2558 & L <. Grade4
DY VANERBBED ZENEBEAREVWIEIERECIY LT OS AR T
Hot b WME L Tw 3 [31], —MIICEEM AR A K & WAEH] X, 528
RKEQILHEHMICHERL CEHRFMAIETL TV 2 LBL 0w, Kif
FECIEEFED HWHA IS C2fE ) v osfisil~ o A 2 JFAl e L
72729, ERBI 0T L IERI 2 X BIREHICE o2t b b
53, CTVI X XH#IERBE LV DG FRIBEH CHREICKE 2o 72 (XK
4) ZNICH Db o T B THRIERIED Y v S EREHERE % E K T
2l BTFHRIBEHFOALZNRE LB TD Y v NEREGE D 2
mE. H20vIE NLR BE2 o ERTTFELEFARTH o 2D,
B, M. BXOCOIROHERE Z AlAe 2 R VKBS 2 2 & 1%, 085 B R

FOY v NERE ML, BERKEHEZRE LGS FRTH LI LR

I b,
4) KBS O RHE s

56



AR ICIE L 22 OB RPEET 2, 10, KI5 O TR
IR T eIl /NBETH D, TG TRIBRE XBRBEHEE KT 2
Wa»rb, KRGFHROATHFZITV VRO GERERED 7

B EFEH oS X TN ERG L <2 5B R TolR
SHict) ) Bz 2 FEE2EIRE S22 8% 20 o 2 EITEN 2RI ST
VW3, X DREER. BT RIAREE 54 Bhicont LT X BUEHREE 15 fl e ¥ v
TAHFAZXDBH->TEH, £ PSCHEKBY., BREL Vo EBEY
BEIVREBEERCORYBEL TS, Th b DR Y BRI
WE R Z T AREIIRETE Ry,

BT, B 0BT HNBITTH 2 2 L h b, IBET B OEIRICKE
LTAATABELCL TV RHARELRDIEAETONE, K ICET
ZEEHICNT 2 HETRIBRITBEIRcCEAEERE L TR nTw
%729 300 FHEWIRBEGEO 2EH L BEVPAHET I2LELH 5 —J7 T,
XMBBEIERZELE L TITbhTnw3, HEOETHERZED ., BE
BIGIE VT NORBIETH o TH R —DEHECTHE 21T o T 228,
R DL ICEWTIE I D XS aRFENAHE OB A2 o REEDERDY
Tohza7r—2b% <, BEORFNRABTRICEELZEZ T

AIREEE X5 E T & 72\,

57



o Dl 2 "Rk 2 2T id . RIBE AT A ¥ % it 5 3 5 A 5E

DEISICHDODEWIHRDODEMPVLETD 5,

58



BiEWRED CCRT icbwT, BFHRoMBIZESCH. 2 WwIiZ Ol

g E 2 L. REHREh 0 ) v NEREEEY 2 32 2 & 2R

L7ze Mz CTHRHBE G OV v ~ERBERAD 2 6§ 5 & & 2878 55

DHFEICHFLGCTE 22 L7, HULZMEIRELZ THE LT

2EMENRLE LEZRKOREICIET DL 22, AR AT LT Y

TwEHOTEMTH IR ERELZ FARE LEENTHRIZLTZ L%

RLTe, RUIOWMETDH 5,

59



9. ZEF 3HR

1. Bray F, Ferlay ], Soerjomataram I et al. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in
185 countries. CA Cancer J Clin 2018;68:394-424.

2. National Cancer Registry, Ministry of Health, Labour and Welfare. Cancer
Statistics. Cancer Information Service, National Cancer Center, Japan. [E i 23
AT v 2 — DA

3. Ajani JA, D’Amico TA, Bentrem DJ er al. Esophageal and Esophagogastric
Junction Cancers, Version 2.2019, NCCN Clinical Practice Guidelines in
Oncology. J Nat/ Compr Canc Netw 2019;17:855-83.

4. Kitagawa Y, Uno T, Oyama T er al. Esophageal cancer practice guidelines 2017
edited by the Japan Esophageal Society: part 1. Esophagus 2019;16:1-24.

5. Ishida K, Ando N, Yamamoto S et al. Phase Il Study of Cisplatin and 5-
Fluorouracil with Concurrent Radiotherapy in Advanced Squamous Cell

Carcinoma of the Esophagus: a Japan Esophageal Oncology Group (JEOG)/Japan
Clinical Oncology Group Trial (JCOG9516). Jpn J Clin Oncol 2004;34:615-9.

6. Kato H, Sato A, Fukuda H er a/. A Phase II Trial of Chemoradiotherapy for
Stage I Esophageal Squamous Cell Carcinoma: Japan Clinical Oncology Group
Study (JCOG9708). Jpn J Clin Oncol 2009;39:638-43.

7. Kato K, Muro K, Minashi K et a/. Phase II Study of Chemoradiotherapy With
5-Fluorouracil and Cisplatin for Stage II-III Esophageal Squamous Cell
Carcinoma: JCOG Trial (JCOG 9906). Int J Radiat Oncol 2011;81:684-90.

8. Cooper JS, Guo MD, Herskovic A et al. Chemoradiotherapy of Locally
Advanced Esophageal Cancer: Long-term Follow-up of a Prospective
Randomized Trial (RTOG 85-01). JAMA 1999;281:1623-7.

9. Minsky BD, Pajak TF, Ginsberg R] et a/. INT 0123 (Radiation Therapy
Oncology Group 94-05) Phase III Trial of Combined-Modality Therapy for
Esophageal Cancer: High-Dose Versus Standard-Dose Radiation Therapy. J Clin
Oncol 2002;20:1167-74.

60



10. Murakami Y, Takahashi I, Nishibuchi I ez a/. Long-term results of definitive
concurrent chemoradiotherapy for patients with esophageal submucosal cancer
(T1bNOMO). Int J Clin Oncol 2015;20:897-904.

11. Wang W, Chen D, Sang Y er al. Endoscopic resection versus esophagectomy
for patients with small-sized TINO esophageal cancer: A propensity-matched
study. Clin Res Hepatol Gastroenterol 2021;45:101543.

12. Ando N, Kato H, Igaki H er a/. A Randomized Trial Comparing Postoperative
Adjuvant Chemotherapy with Cisplatin and 5-Fluorouracil Versus Preoperative
Chemotherapy for Localized Advanced Squamous Cell Carcinoma of the Thoracic
Esophagus (JCOG9907). Ann Surg Oncol 2012;19:68-74.

13. Ito H, Itasaka S, Sakanaka K er al. Long-term complications of definitive
chemoradiotherapy for esophageal cancer using the classical method. J Radiat
Res (Tokyo) 2017;58:106-13.

14. Morota M, Gomi K, Kozuka T et al. Late Toxicity After Definitive Concurrent
Chemoradiotherapy for Thoracic Esophageal Carcinoma. /nt J Radiat Oncol
2009;75:122-8.

15. Roeder F, Nicolay NH, Nguyen T et al. Intensity modulated radiotherapy
(IMRT) with concurrent chemotherapy as definitive treatment of locally

advanced esophageal cancer. Radiat Oncol2014;9:191.

16. Lan K, Zhu J, Zhang ] er al. Propensity score-based comparison of survival
and radiation pneumonitis after definitive chemoradiation for esophageal cancer:
Intensity-modulated radiotherapy versus three-dimensional conformal
radiotherapy. Radiother Oncol 2020;149:228-35.

17. Pao T-H, Chang W-L, Chiang N-J et al. Pericardial effusion after definitive
concurrent chemotherapy and intensity modulated radiotherapy for esophageal
cancer. Radiat Oncol Lond Engl 2020;15:48.

18. Mizumoto M, Sugahara S, Nakayama H et a/. Clinical Results of Proton-Beam
Therapy for Locoregionally Advanced Esophageal Cancer. Strahlenther Onkol
2010;186:482-8.

19. Hirano Y, Onozawa M, Hojo H er a/. Dosimetric comparison between proton

61



beam therapy and photon radiation therapy for locally advanced esophageal

squamous cell carcinoma. Radiat Oncol 2018;13:23.

20. Shiraishi Y, Xu C, Yang ] er al. Dosimetric comparison to the heart and
cardiac substructure in a large cohort of esophageal cancer patients treated with
proton beam therapy or Intensity-modulated radiation therapy. Radiother Oncol
2017;125:48-54.

21. Ishikawa H, Hashimoto T, Moriwaki T et a/. Proton Beam Therapy Combined
with Concurrent Chemotherapy for Esophageal Cancer. Anticancer Res

2015;35:1757-62.

22. Ono T, Wada H, Ishikawa H er¢ al. Clinical Results of Proton Beam Therapy
for Esophageal Cancer: Multicenter Retrospective Study in Japan. Cancers

2019;11:993.

23. Lin SH, Hobbs BP, Verma V et a/. Randomized Phase IIB Trial of Proton
Beam Therapy Versus Intensity-Modulated Radiation Therapy for Locally
Advanced Esophageal Cancer. / Clin Oncol 2020;38:1569-79.

24. Campian J, Sarai G, Ye X et al. The association between severe treatment-
related lymphopenia and progression free survival in patients with newly
diagnosed squamous cell head and neck cancer. Head Neck 2014;36:1747-53.

25. Grossman SA, Ye X, Lesser G et al. Immunosuppression in Patients with
High-Grade Gliomas Treated with Radiation and Temozolomide. Clin Cancer
Res 2011;17:5473-80.

26. Tang C, Liao Z, Gomez D et al. Lymphopenia Association With Gross Tumor
Volume and Lung V5 and Its Effects on Non-Small Cell Lung Cancer Patient
Outcomes. Int J Radiat Oncol/ 2014;89:1084-91.

27. Wild AT, Ye X, Ellsworth SG et a/. The Association Between Chemoradiation-
related Lymphopenia and Clinical Outcomes in Patients With Locally Advanced
Pancreatic Adenocarcinoma. Am J Clin Oncol 2015;38:259-65.

28. Cho O, Chun M, Chang S-J et al. Prognostic Value of Severe Lymphopenia
During Pelvic Concurrent Chemoradiotherapy in Cervical Cancer. Anticancer

Res 2016;36:3541-7.

62



29. Davuluri R, Jiang W, Fang P et al. Lymphocyte Nadir and Esophageal Cancer
Survival Outcomes After Chemoradiation Therapy. [Int J Radiat Oncol
2017;99:128-35.

30. Routman DM, Garant A, Lester SC et al. A Comparison of Grade 4
Lymphopenia With Proton Versus Photon Radiation Therapy for Esophageal
Cancer. Adv Radrat Oncol 2019;4:63-9.

31. Fang P, Shiraishi Y, Verma V er al. Lymphocyte-Sparing Effect of Proton
Therapy in Patients with Esophageal Cancer Treated with Definitive
Chemoradiation. /nt J Part Ther 2018;4:23-32.

32. Uhlenhopp D]J, Then EO, Sunkara T et al. Epidemiology of esophageal
cancer: update in global trends, etiology and risk factors. Clin J Gastroenterol
2020, DOI: 10.1007/s12328-020-01237-x.

33. Paganetti H, Niemierko A, Ancukiewicz M et al. Relative biological
effectiveness (RBE) values for proton beam therapy. /nt J Radiat Oncol
2002;53:407-21.

34. Japan Esophageal Society. Japanese Classification of Esophageal Cancer,
11th Edition: part I. Esophagus 2017;14:1-36.

35. Okonogi N, Hashimoto T, Ishida M er al. Designed-seamless irradiation
technique for extended whole mediastinal proton-beam irradiation for

esophageal cancer. Radiat Oncol 2012;7:1-7.

36. Wu Y-F, Chu S-C, Chang B-S er a/. Hematologic Markers as Prognostic
Factors in Nonmetastatic Esophageal Cancer Patients under Concurrent
Chemoradiotherapy. BioMed Res Int 2019;2019:1263050.

37. Zhang H, Guo X-W, Yin X-X er al. Nomogram-Integrated C-Reactive
Protein/Albumin Ratio Predicts Efficacy And Prognosis In Patients With
Thoracic Esophageal Squamous Cell Carcinoma Receiving Chemoradiotherapy.

Cancer Manag Res 2019;11:9459-68.

38. Sebastian N, Wu T, Bazan | er al. Pre-treatment neutrophil-lymphocyte ratio
is associated with overall mortality in localized non-small cell lung cancer treated

with stereotactic body radiotherapy. Radiother Oncol 2019;134:151-7.

63



39. Mason M, Maurice C, McNamara MG et al. Neutrophil-lymphocyte ratio
dynamics during concurrent chemo-radiotherapy for glioblastoma is an

independent predictor for overall survival. / Neurooncol 2017;132:463-71.

40. Terrones-Campos C, Ledergerber B, Vogelius IR er a/. Hematological toxicity
in patients with solid malignant tumors treated with radiation — Temporal
analysis, dose response and impact on survival. Radiother Oncol 2021;158:175-
83.

41. Nakamura N, Kusunoki Y, Akiyama M. Radiosensitivity of CD4 or CD8
Positive Human T-Lymphocytes by an in Vitro Colony Formation Assay. Radiat
Res 1990;123:224-7.

42. Xu H, Lin M, Hu Y et al. Lymphopenia During Definitive Chemoradiotherapy
in Esophageal Squamous Cell Carcinoma: Association with Dosimetric

Parameters and Patient Outcomes. The Oncologist 2021;26:e425-34.

43. Anderson JL, Newman NB, Anderson C et al. Mean cardiopulmonary dose
and vertebral marrow dose differentially predict lineage-specific leukopenia
kinetics during radiotherapy for esophageal <cancer. Radiother Oncol
2020;152:169-76.

44. Newman NB, Anderson JL, Sherry AD et al. Dosimetric analysis of

lymphopenia during chemoradiotherapy for esophageal cancer. J Thorac Dis
2020;12:2395-405.

45. Xie X, Lin SH, Welsh JW et al. Radiation-induced lymphopenia during
chemoradiation therapy for non-small cell lung cancer is linked with age, lung
V5, and XRCC1 rs25487 genotypes in lymphocytes. Radiother Oncol
2021;154:187-93.

46. Abravan A, Faivre-Finn C, Kennedy ] et a/. Radiotherapy-Related
Lymphopenia Affects Overall Survival in Patients With Lung Cancer. J Thorac
Oncol 2020;15:1624-35.

47. Venkatesulu BP, Mallick S, Lin SH er al. A systematic review of the influence

of radiation-induced lymphopenia on survival outcomes in solid tumors. Crit Rev

Oncol Hematol 2018;123:42-51.

64



48. Abuodeh Y, Venkat P, Kim S. Systematic review of case reports on the
abscopal effect. Curr Probl Cancer 2016;40:25-37.

49. Antonia SJ, Villegas A, Daniel D er al. Overall Survival with Durvalumab
after Chemoradiotherapy in Stage III NSCLC. N Engl ] Med 2018;379:2342-50.

50. Neefjes J, Jongsma MLM, Paul P er al. Towards a systems understanding of
MHC class I and MHC class Il antigen presentation. Nat Rev Immunol
2011;11:823-36.

51. Dhatchinamoorthy K, Colbert JD, Rock KL. Cancer Immune Evasion Through
Loss of MHC Class I Antigen Presentation. Front Immunol 2021;12:636568.

52. Garnett CT, Palena C, Chakarborty M et¢ al. Sublethal Irradiation of Human
Tumor Cells Modulates Phenotype Resulting in Enhanced Killing by Cytotoxic T
Lymphocytes. Cancer Res 2004;64:7985-94.

53. Reits EA, Hodge JW, Herberts CA er al. Radiation modulates the peptide
repertoire, enhances MHC class [ expression, and induces successful antitumor
immunotherapy. / Exp Med 2006;203:1259-71.

54. Wan S, Pestka S, Jubin RG er al. Chemotherapeutics and Radiation Stimulate

MHC Class I Expression through Elevated Interferon-beta Signaling in Breast
Cancer Cells. PLoS ONE 2012;7:e32542.

55. Chakraborty M, Abrams SI, Camphausen K er a/l. Irradiation of Tumor Cells
Up-Regulates Fas and Enhances CTL Lytic Activity and CTL Adoptive
Immunotherapy. / Immunol/2003;170:6338-47.

56. Gupta A, Probst HC, Vuong V er al. Radiotherapy Promotes Tumor-Specific
Effector CD8+ T Cells via Dendritic Cell Activation. / Immunol 2012;189:558—-
66.

57. Obeid M, Tesniere A, Ghiringhelli F et al. Calreticulin exposure dictates the
immunogenicity of cancer cell death. Nar Med 2007;13:54-61.

58. Wang S, Zhang Y. HMGBI1 in inflammation and cancer. / Hematol Oncol]
Hematol Oncol 2020;13:116.

59. Gameiro SR, Jammed ML, Wattenberg MM et al. Radiation-induced
65



immunogenic modulation of tumor enhances antigen processing and calreticulin

exposure, resulting in enhanced T-cell killing. Oncotarget 2013;5:403-16.

66



1035 &%

A FALGR S . FEE AN BB I A e O R 5% B 5 X OVBRLOR
FER G TREAFARFR Yy X —CTfio ML LT LD D
TH 5, RUTFRICE L C I8 #fE 2 TH 72 o FUBOR B i Be i
oRE S RE IR Bk & T R BN i R B SR QST Wlke £ )IH{=
MFERICO»OBEHMAL LT 2, ERKBITICHCLZENDZRICE
WTH KRG 2 EBRZ H W 72 JUECKR M ER B S Tfinifi e v 2 — K
SRR S B, HALaR AR, L& ARl 2o Blb o & ToJjicLd

bREHHR L LT3,

67



11.

ARG X X, Journal of Radiation research, Volume 62 (2021)
(DOI: 10.1093/jrr/rrab094)ic CC-BY-NC license ® % & TH#EH x n 7=
i X D WA %, Oxford Academic 2» b D% B 7= ECTcHAAL Tw

%6

68



