L
.
<t

[Radiotherapy for patients with unresectable advanced
hepatocellular carcinoma with invasion to intrahepatic
large vessels: efficacy and outcomes
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JEE AR T 1999 42 1 A0 G 2011 £ 9 A £ T, VIR REEFAKIRE BiE &
BEEFT HCC 123 LT RTx A3 7 & 3172 79 Kl & retrospective iZHRRT, Wik BPE 1. AT
H%8E Child-Pugh 738 (C-P) class A H L <id B. 2. Performance Status 0-2, 3. 2> 12
— VA BRI IER Y, 4. A O GHRBH OBEEN RN, & L7z

HO R R I BEARAICASEBENFE T, 6 HLIF IIMVX#RECT ¥ Ial—F—
BHWT 24 PN & U, BRI 30-56Gy. 1 FRE 18-20Gy & L. BRHEHEFFRE
MEERED U <36 TIRERMICE L ZFAEEICEE L. BEIERHER.
RTx4-6 B O CT TV, BFEHMIRZESIRE PEES. BRI WHO O
HETHE, AEERIZONTIX, Common Terminology Criteria for Adverse Events,
version 4.0, Radiation-induced liver disease (RILD) 23— TaM L. HFE THEHERUMERRT
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79 EHIP 12 FlIZ BV TIHFRE D RIx D5EX TEaho iz, 5E% 67 HlDBHE
Bid, Bt - 53714 #), EXER 65.5 /%, HCV/HBV @ 42/13 #il, C-Pclass A/B:
50/17 #], HCC BF/EF : 2146 fil. FFAMERED 0/72 L 2 12/65 F, FIIR/F-#RIR/ W R
FET © 40/17/10 ., Stage III/ IVa/ IVb : 16/42/9 I TH o7z, KA REBEE
P gl 50 Gy (range 30-56 Gy) TdH o7,
(2) BHELED - EHEAOTRET

BB RHIE T CR 541, PR 254, NC 16 #l, PD 21 #lT&%h2 (CR+PR) 13
45% TdH - Jz. Bl &MV TRIBERBIZEZRDIMh o> It SEEMBIRIC
LB EREATF OB T, ZER0ITHTEE C-Pclass A FINERIZZ<FBH N (P=
0.002), RTx e 67 FlDEFHIM hdefE (MST) X 9.4 »~ H. ZE@h#ID MST 13 138.7
rH. EZBHOMSTE 5.9 » ATHo7. Cox BFINT — REFNIZK S EFSTE

—iii—



EFOMiTTIE. =3 (HR = 0.25, 95% CI = 0.13-0.46, P < 0.001), AFP (<1000
ng/ml) (HR = 0.3, 95% CI = 0.17-0.55, P < 0.001). B¥ (HR = 0.38, 95% CI =
0.21-0.69, P=0.001), C-Pclass A (HR=0.39, 95% CI1=0.2-0.77, P=0.007) G &
IR FTH o7z,
(8) HEER

RILD (RTx iZXBHFEZE) ® Graded L EOMSHRIC L 2 W BEEERD 5 /ah
-7, Grade3 LA LOMEEMEICE L TiE 11 #liziBd 5 /z4% HIkiCE - 72ERN
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iR (HCC) &R TH S MOBERERERZRL, NDOTOLE S MO
EHREOH T 1 EURORTEEARD L, LLEEDS, HCC RNMIZAEamTED
BEWEERTHANN LK< b5, ZOEHELTHCC HEROHEEZMETE T
LR, BEBROEWERRNETSNS 4, HCC MWETTNIEFER TS L X DEK
BYIZPAR. BFRRIRICIRN T 2720 T DR BIEED TTFRAR LR D 58 HCCIZL D
PRI R AT P O PR L 57 O3> & . — 5 TRIIRE TR 8 2 I & B B IR T
gL, RN, RS EREALFASFEEBEGESEIT. £k, HCC T
EIRE T T AR, AO0FICERESERL. Mk, MEk otz 2K
Ny RET VERRBEAZSERBFEERET S, IO 5 XRERME ] ORGR TOEdRm
FRII—MRIZ2-3r HEENTNDS 78,

FIRA S T REFIREM S 0F HCC 1ok 2 A UIERIT O E . BIE OEITE, IRE
I TRECETICZ DED TRENTWS, Tk, EXSHBENETEN
THBHEBOERZERSREZN TN D % FEIR{LFERRE (TACE) MR
DD S NEM O MR L7205 310, Z Dz DAFRTHETIZHBIMRGE AL
ENSThiER, LhL, ZOADHIMSIZNTR LT, BRI THATFENEDED
B4 RIEBRIRENTHAONENTH 5 111z,

Rift. FFRRIREIRMEEH HCC Io L THE#ERE (RTx) OFAEIHRESNT
W5, JaBLETL D, RTx 2fTT5 2 &0k D RIFRERBHE 285 - &AT6E
T, IEZRNHITHRBEA LR FRELE TSI EE2REL TS/ 81315, S|,
U B T O VIR REIF K IRE R & 01T HCC 12495 RTx fEHAZEI L. #
B, BRCHFSTLET. EaTE TRET. BLOFEFROWTRNIRNE
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ALK EIERLIC T 1999 48 1 A5 2011 4E 9 A £ T, #1T L2 HFYIRRR BT
RIRE B GO HCC I L TOMRIEHE & LT, 8 XBERS (8D-CRT) ik
% RTx ZHEfT L2 19 #l% L b ARY 74 Tzt Lz, HCC OETE. FAIR
EFREOSEIT, FEREFEREOERICE I RE UL v, IREZEEOHED.
5% CT T HCCIZiTH L ZIREMIC CT Bkt TEEREZ G L. BHMATERRIX
ER LR E D - TR L Vp3., Vpd, Vv2, VW3 &xfH& L7z,

RTx OEEHUENT 1. FFH%RE Child-Pugh 53 (C-P) class AHLKIEB THSHZ
&. 2. Performance Status 0-2 TH 5 Z & 18, 3. 22 hO— )L ARBERIEKN/Z N
&, 4. FFENOHSRBROBER NI &, &L,

2.2 RTx DJk

FeaHR R I E AR AR EEREME T, 6 bLIZIOMVX#ECT ¥Ial—%
—ZAWT 24 FIESH &L, FFFPHRES IS IICC ORESITH U THRER
30-56Gy. 1 BI#RE 1.8-2.0Gy & U7z, BETIHIIREPEEERS U < 3 TIRER
s LaFRESICRE Uk,

2.3 BEYRHEELFEER

RN R L RTx 4-6 B OMER CT TV, IBFEHRZ LR TR OIRE
PUREIEE . 1AESIRIE WHO QEMETHIE Lz 19, FHEDETIZHE W T sEdtE
b L. i&% CT & it r REE & FIkT & N/ fE 11T Progressive disease (PD) & HIE L 7z,
Complete response (CR) & %W\t Partial response (PR} #2#%h& L. No change

(NC) HLLIEPD 2 EFE L.
BHEERIZDW TR, Common Terminology Criteria for Adverse Events, version

4.0, B LN Radiation-induced liver disease (RILD) 170 TEEM L 7= 20,



2.4 wariEty

#Z5, EENFOHEA BEERTICHLTOP AT 1 v VEIRASHETY. BRICE
BT BN RTFEBIT L. 2EFRIH TS 091 Y —HICTREH LUz, £FIHS
THRFELT, BEEE. CP. BEY—H—. BERT. BEDOE BRESICD
WTHNZ{To 7z, EEFSET O TIE Log rank BMEIZ L2 BERMBITZITL,
Cox BN &H T IC THYLRF &R E U 7z, HARMTICHE T p<0.15 TH o ZEITITHN
LR 270, MR EEEE p<0.05 & L7,
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3.1 BEETR

79 #ilrh 67 #] (85%) T RTx A35E L7z, ik 12 HlOREN 9 #1T HCC Efr
Ik BAE, 2 flICAERIEHEL 1 I THRTH o7/, RTx BERESNIZ 67 41
D C-P score 1X 6 . —H. HIk 12 fEHIT 8 ATH U ERF DT FRREL AR
BIFTHo7 (p<0.001). HCCHEFTIZL DR ARIZED 6741H 741 (10%) 12D
TIREHROHENTERD 572, 67 HP, FBBRZRMEFITIEC L7z0W 65 #I TR
TERKIE HCC #TIC L DA 57 fil, MR 6 4, HEEMAN 2H1TH
7z

67 FIOEFE TR, B/ 53714 fil, FEE4FE 65.5 1%, HCV/HBV @ 42/13 41,
C-P class A /B : 50/17 #il. HCC BiZ/£5 : 21/46 #il, HHMEESH D/72L © 12/55 #.
P e/ T e R/ TR IS 28 46 = 40/17/10 5], Stage 111/ IVa/ IVD : 16/42/9 I TdH o7z (F
1). FIIRRIETEEE 40 I 27 41 (68%) DOHM C-Pclass A THo7zDITH L. ik
RIRBE 17 BTV 16 B (94%) Alclass A TdHolz (p=0.033). 72BHAHRIEHR
B SfiEid 50 Gy (range 30-56 Gy) T#H 7.
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EBEEsh I E OMERIE CR5 1. PR25 #il. NC16 #il, PD21 fITH o7z, EEPIDR
WL 45% (30 #) T, IREFRMEBIOERE (CR+PR) EPIIRREZMEH 45%.
IR RIS 59%, TIRERMEE 20% Th oz, TR EIFBPFOBEERER2K
T, SLEEMTCE5ERETORE T, ZBHICIFHEEE C-Pclass AJEFIEE
&L BD 5N (P=0.005). REBNRRZSDMORFIZERRBD -NBho7,
RTx 5ei% 67 MlOEFHIRM T RE (MST) 139.4 > H. #EXHHIO MST X 13.7 7 A.
EEHHO MST I 5.9 AThH-7 (K1), RERAAOLLKRTE, MIRRIEEREEED
MST i 7.0 7 A. HERRBMEEL 14.3 r H, MRERMBIL 435 ATHo7z (K
2). Cox bFINY - REFIAC K D EEEF 5 HT O T, P ThHoI & (HR=
0.25, 95% CI = 0.13-0.46, P < 0.001), i ¢-7x b7 EF A > fE <1000 ng/ml TH
%2 & (HR=0.3,95% CI=0.17-0.55, P< 0.001), 3 HCC TH 3 T & (HR=0.38,
95% CI = 0.21-0.69, P = 0.001), C-P class A (HR = 0.39, 95% CI = 0.2-0.77, P=0.007)
PEBERMIRTFELTEREINE (E3).

3.3 FEEHR

RILD (RTx 2k ZfFEE)  Graded P EDOMHFRIC XL 2 BIEESIERD 5Nk
57, Grade3 BA EDIMEZHEMEIZEIL T3 11 iR 531, Grade3 D HMERED % 4
], Grade3 OB # 24, Graded3 DIMI/MREDZ 5 FI TR (F4. LHAL, H
1Bz ZE o R ERI R o 72,
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HETT U7 U REFF N RIRE R & 0F HCC 1T B8 & U TIHERT 25,
TACE. RTx Blf#ik, BLEZNSG OHFHEENIRE I N T WS, MBI LERTEE.
5-INFIIVINWETATSF oA 0 F-T7 20 rDERdBRE EHAGHETHR
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MR E N EHEDHEERZETS5RORNFFI—EHEERTHLY I 7
— 78, T HCC IR L &4 FE e LT 2 I ARSIz, LL. VIT7x2
T DOIREREE B HCC 120§ 2B FANRIZREN TH L 215,

FEIE~® RTx i3AFEE OMFHREREEMES, B O RSB OREN 56
BEONREINTER. LML, EEREREY S A7 A0S 3D-CRT iR LEC
Lic k., FBREICRE S NS EEFREEENRD L. TR HCC OA/R5 T HMNIR
BRI U THESENREIN TN S 01816, R 2T LD I REMITHT S RTx
OB S EBEESEED L O R L TEE S PIRREMEH HCCIZHT 5 RTx &
TACE “®fF B b2k O St BRIE T, £33 27.5-75%, MST X 7-13 » H &3k
HEANTND 41658, RFRITHBNTHREZRIT 45%. MST 13 94 » ATHY RTx
BMTHBEDRNRETH o2, FAXKIRERESH HCC TH, HFmaEOET L
TWBEFANS WD, BEOFV RTx LOFRRENRIFRTRERDREZS SN
IRWTTRERED B B, E/z. AL T RTx BAEEIPIIRREZME 2V T < Higlkk
BE#ICN L Th RIFREEI T 5 Nz,

AL T C-P £ class A X AEFICH S THMNKWF TH o7z, BRENZ ZIT, £
MCH ST AT EFD C-P M class ATHV. RTx IFFHEORIFHITTRE
WHETDHEFAL NI

Grade3 PA L DfTFME. HIBEEOREIZZNEN 0-39%, 0-40% E|ESNTND
2426, AAFZE T RILD ® Grade3 LA EOA#RIZ L 5 BBEEFERD s o7, I
BEZE I S LR 1IN A RTx &17 5 729 Graded O MiKFHE L& 11 FITFRSD 7= A8,
B R IZ 2 s P ER A o . MNA TR T E AR IR & LA BE DB EDL <
SEEB RN TR TH o2 HTH D, TRVBIBLNTNSEFIC &> TEENDHER
THERZT 612 Z EEERICERNPREN,
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FERRIRE S A 0F HCC 12T % RTx BFIRO A2 5 THHEIRER. T XFHIRE
Mo L THEHRBEETH . TORRITMA. EELEERL /BN
BOTRETH o/, THIZ. RABHFFHRERFTHLIENEFDAILLT, RTx
OZEPIEIZHISEST 5 Z EEPELN Lz, KIREEESHHETT HCC TH > THITH
BEAY BT 51 RTx ZRBATICRETTREEE X D,
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8. RE

1. Kaplan-Meier survival curves in the responder group (solid line, n = 30) and
nonresponder group (dotted line, n = 37). The median survival in the responder
group was 13.7 months, and the cumulative survival rate was 73% at 1 year and
20% at 2 years. In the nonresponder group, the median survival was 5.9 months,
and the cumulative survival rate was 9% at 1 year.

2. Kaplan-Meier survival curves in patients with PVTT (thin line, n = 40), those
with tumor thrombosis in the hepatic vein (thick line, n = 17), and those with tumor

thrombosis in both the portal and hepatic veins (dotted line n=10).
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# 1.

Characteristics of 67 patients

Characteristic n=067
Gender (male/female) 53/14

Age (years) 65.5=8.7
HCV Ab (positive/negative) 42/25

HBs Ag (positive/negative) 13/54
Child-Pugh class (A/B}) 50/17
Platelet count (x10* per mm) 13.2+£5.9
AFP (ng/ml) 17304::62898
DCP (mAU/ml) 14213+41942
Previous treatments (+/-) 44/23

Tumor number (single nodular/multinodular) 21/46
Extrahepatic metastasis (yes/no) 12/55

Stage (1LI/IVa/IVb)* 16/42/9
Tumor thrombi* (Vp3/Vpd/Vv2/Vv3/Vp3-4+Vv2-3)  25/15/4/13/10
Dose of radiation (Gy) 48.8:+:4.6

HCV Ab, hepatitis C virus antibody; HBs Ag, hepatitis B virus surface
antigen; AFP, alpha-fetoprotein, DCP, des-gamma-carboxy
prothrombin. Value are means = S.D. or N. *Classification according to

the Liver Cancer Study Group of Japan criteria .””
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# 2.

Comparison of patient characteristics between responder and nonresponder

Variables Category Nonresponder  Responder  Responserate  Univariate HR (95%CI) Multivariate
n=37) (n=30) (%) P-value P-value
Gender Male 32 21 40 0.099
Female 5 9 64
Age <65 i6 10 38 0.408
=65 21 20 49
Child-Pugh class A 22 28 56 0.002 9.5 (1.97-46.2) 0.005
B 15 2 12
Platelet count (x10* per mm) <10 17 7 29 0.055
=10 20 23 53
HCV Ab Positive 23 20 47 0.702
Negative 14 10 42
AFP (ng/ml) <1000 24 22 48 0.459
>1000 13 8 38
DCP  {mAU/ml} <40 4 6 60 0.300
240 33 24 42
Past history of other therapy Yes 22 22 50 0.234
No 15 8 35
Tumeor number Singlenodular 11 10 48 0.752
Multinodular 26 20 43
BED {Gyw) <55 8 2 20 0.166
=55 29 28 49

HCV Ab, hepatitis C virus antibody; AFP, alpha-fetoprotein; DCP, des-gamma-carhoxy prothrombin; BED, biological effective dose (o/f for acute

responding tissues and tumor = 10).
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#* 3.

Univariate Multivariate analysis
analysis

Variables values P-values  HR (95%CI) P-value
Gender (male/female) 53/14 0.728
Age (>65/<65) 19/48 0.698
HCV Ab (positive/negative)- 43/24 0.148
Child-Pugh class (A/B) 50/17  <0.001 0.39(0.20-0.77)  0.007
Platelet count (x104 per mm) (>10/<  43/24 0.134
10)
Previous treatment (yes/no) 44/23 0.709
Number of tumor (single/multiple) 21/46 0.002  0.38(0.21-0.69) 0.001
Extrahepatic metastasis (yes/no) 12/55 0.157
responder/nonresponder 30/37 <0.001 0.25(0.13-046) <0.001
BED (Gyo) (=55/<55) 57/10 0.672
AFP (ng/ml) (=1000/<1000) 21/46 0.013  0.30(0.17-0.55) <0.001
DCP (500mAU/ml) (>40/<40) 5710 0.057
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% 4.

Adverse Events of radiotherapy (grade 2-4)

Grade
Tocicity 2 3 4
Anorexia and/or nausea 0 0
Gastric ulcer 1 0 0
White blood cell decreased 19 4 0
Anemia 5 2 0
Platelet count decreased 18 5 0

Toxicity was graded according to the Common
Terminology Criteria for Adverse Events (version
4.0).
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