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5
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%
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yGTP(IU/) <80 30~60 60=
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3 - C EUBMATAIC B 13 3y-GTPIERI DpeglFNo-2b+ribavirinfif BB R DB HhE

FEART (ERAZS S 1, B, IFNVARE, v W
A (HCV:RNA) &, alanine aminotransferase
(ALT)1E, +GTP{E, 7NV7 I /{8, BImIkE,
MRS, ~NEZ Oy, ZZIERMEE)IC TR
172 Genotype LEICEMICH S L EFIE,
B, GERH, BYANVAE, METVTIY
B, AEEEE, vGTIPEME, ZEER MR
fET, genotype 2 Rl CIZEEREN 2 VWI B L
R A VAR TH 2GR 2). vwwihdDgenotype
TOBIANVABRBERDRZETSEHRET
THY, FOftigenotype 1 BITIM - EFL L
DEFEF, SHICEFRERFBLIULEEE
ERETOEBMPEENREETIELEER
HFTHo7.

BN EEBI VB E
peglFNo-2b3 & UribavirinDi% 58
E# L IIKULDSO B E D S5t LR,
genotype 1 Lz 3¢ L TR D RIGEESLET
» 1, peglFNo-2b 3 REHERIZGEDE0%LL
B, fibavirinE 460% L EDMAETH A 15, geno-
type2 HIZOWTEHZSELAHRRBHEEL L
TERTTIIHE LY. FOMEDD, Kk
T CH-ERECOMET L7225, genotype 1 Bl
TRAEAEHRTHESED80%LLE B X Uribavirin
E1260% U EE -3 3400 COERNEIZ62.6%
T, TO&MEEHIS 2059961 TD28.2% Ik

BLCTHECERETH - (P<0.0001).

HCV RNAREM{LEIEGIC K ¢ 5
peglFNo-2b-+ribavirinfi FEE A D
HRER

PeglFNo-2b -+ ribavirinff IR EERIAHE, M
HCV RNAME  BHEAL L8l ARSI E
ZEMHBILZ T hbh, genotype L BIDE
WIS ERRAA 4 B B ICREMEIL L 7214860 T
87.8%;, 128 F ClCBEHE{L L7:296B1 it
64.9%;, 2488 FClcEiElb L2118 T
24.:6%;, 48BH F TICEMiLL 722450 Ti316.7%
Tho7-(E4-a). F 7=, genotype 2BIDEZ
L, HEEA 4B E IR LA2236ITIk
89.2%, 12:8H 3 CTORMALL7=5361TIE67.9%;,
24AB T TCICBMEAL L2 3BITIH333% LAERE
ZAXTEIAI A A & 7z (Cochran-Amitage trend
test : VTR L P<0.0001) (K 4-b). BLEDZ &
725, HCV RNARMHAEASE WAL, & < iZgeno-
type LBl 0@y 4 W AED C BUBHIFJcxt
TAHERBROEEV#Em SN, BE, HERMKL
HEA 5360 E T TICHCV RNADERHEIL L 72,
HCV RNARHAGRIEBIC A LTid, RBREZT72
BITERYT A LEPRBRERE STV,

i EESTgenotype 1Bl OB U A NVAET,
BEOFELINILEOERRS L 2572314
ZASEOIZHEIR 57056 L B L7chs, ARER
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%2 C RUSMIFAICIT 2 peglFNo-2b-+ribavirinf AL £ 2ERICRIE T ERET (ZLERHA)

95% (248X
24 HE 7 =) — -

SHEBEH BT Oddstt TR LR P&

<Genotype 1 81> # B 1
ZH 0.518 0.370 0.725 0.0001

£ <658 1
=655 0.342 0232 0.504  <0.0001

HCV RNAE (log IU/ml) <6 1
6~7 0.305 0.205 0455  <0.0001
_ =7 0.426 0.263 0.689 0.0005

yGTPE (IU/D) <44 1
=44 0.404 0.289 0.565  <0.0001

FTNT I E(g/dD) =35 1
<35 0.275 0.114 0.661 0.0039

M1 NRAE (X 104/ul) =15 1
<15 0.555 0.403 °0.764 0.0003

ZERE B I AE{E (mg/dD) <95 1
=95 0.560 0.408 0.769 0.0003

< Genotype 2 B > BIIFNGEE Fid 1
-1 0.518 0.370 < 0.725 ~ <0.0001

CL/F(l/hr) <8 1
8~15 4.667 1.921 11.336 0.0007
15~25 5173 1.883 14.208 0.0014
=25 4,560 0.795 26.154 0.0886

HCV RNAE (log IU/mi) <6 1
6~7 0.269 0.112 0.645 0.0032
=7 0.193 0:070 - 0531 0.0014

EEHRS TI354.8% TIEER G D489% L 237
otz L, TOERO) BI12EF TR
HAL L2 2o 723018lIc oV THRET T 5 &, IR
B 5 THE2261MH55.4 % L R 5 027951H12.5%
B LAERICEETH -72(P<0.0001). LiE
DX H 2, BEBREIICHCV RNADEHIEL
VBN LT, RPCRELZE) PRV
ERNEPESNAZIEBHREELEVERDR
5.

L L, BHAEDOHCV RNAE ¥ TagManiE ¢l
EBEN, BIANVAEBORESWEINLL
Bz, EHLRARFAPLELEDhS. T2b
H, 1BEIA12:8 B2 Amplicor® 12 THCV RNA
HEM TH 5 72genotype 1 BIOBIIC DT,
TagManzE 31761, 213% BB HETH o 7.
TagManiE & Amplicor B¢ 12 L 5HCV RNARR
{LEEH] & AR T LB T 5 L, TagManiET
2B TH o7 7H1IE100%, 4BICEHT
5 24B015100%,; 8 BICEE TH - 122401
100%,; 128 TH 5 726301361.9% DEE)
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4. CEUSMIRICE T 30 1L ABEMLRFRAR
DpeglFNo-2b+ribavirinff HEE A DE R
a . genotype 1 2193961, b . genotype 2 &I 31341,
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100 ¢

50

() Byzrat

100
*P=0.0496

80.0

100
*P=0.0012

B TagMan
B Amplicor

61.9

0
BEEBRIPSDE 2

4

8 12

(5 amBatai2l s TICAmplicorikic & VW HCV RNABEH & HitE & h 7-80fID
TagManikiC L3 BR B EDEE

BT H o 7:80611348.8% DEXIE TH o 7=, 4
AL 8 ETORUFIOAEREL, TagManiEAH
EICEETH Y, TaqManET8AH F TR
LBl EDB L 2 AELNFEE IRV L
biEEEN(F5)9.

FHEEEIEE DI ¥ B A%

22O ISR EE BT L TRARIFNa
6 2 HEMmIRS L, T0O%RTIENIFROBSE
EEDR L, BRBICB Y THERTRICHH
BEOED W & 2 EREN LB L THRE
LTV 59, KULDS®genotype 1bEIA0F 7 4
WAE TORMEE IBFR O MIEALTE3SIU/ILLT
LLLEIZAE LRSS AL, ' ClEs1HH41.2%
T, HEDIBHFIHL71% LERLETR DN
oz, ALTESSIU/ILL T CESFITH - 7230
Blo B, 10BICHEERTH% 6 2 H TALTED
ERBH SN, FRLOHERNOFHEE
PRI AL, WTNLETLZBMEFED S
WIZFEEZETH 572 PeglFNo-2b-+ribavirinfi
BB SRS EE 2 CRIBSFRICH LT
b+ REERIFA SN, ROFERE B
TAHEHRTHHECIIHELEZILNL.

PeglFNo-2b-+ribavirinfit A D EIEH

KULDS TH#E#7 T X 7-genotype 1 219396112 B
35 EREIE2736120.1% T, FORERIZIEE
ERTFHNC LB HRA201% b5 235, Kk

WTEHERKI7.2%, 5 DIREES4%, EEMN
MBEEUREDOHAS.8%, KE44%, Bll3.7%
T#H o7z, —7H, genotype 2 BI313FNBIT DA
FHETIE386112.1% T, FORFIIRBENMES
DEEOEENI58% LD - EBE L, RTE
BEBEE L URB513.2%, ) 0IRE, &I,
B BRI B & CiMRRA%5.3% TH o 72,
BT i3 genotype 1 Bl 5 Hgenotype 2 B
ICHB L EEIIERTH - 208(P<0.001), £D
e L, genotypel BLICH L CIXIGHEH
BEFECAENELEVL-D,; FBEL LTEA
FO K - BFENEBTERL, BOIHE
SHROFHUEATIERASESH L. EOHFERELLT
genotype 1 BN BBEM F I L 5 PITHS
ToléExbhb,

bR U 72d0942, genotype 1 BIIZxT LT+
DEDREFLETH Y, BMEANRIEERR
RIS L 1 . E25IXIFNBOD 6~8 B 5 (4
LT, BHETHIMBGORGVERRED
BleE% 3 0—LTELIEFHELTY
%759, peglFNo-2b+ribavirinff ik (3488 H
BEDoRVHEYERTH ALY, BHICIDE
VEREREAFEENICE TEN PR RZ 0720,
L0358 TOLDE—OERETIHE
EE%xarybo— bl LdREETHY, &
Zo\TEHEMELARL, BECDEl 2L 5,
EHEOWMIEREEITY, peglFNo-2b-+ribavirin
BEABEEERSELLIBTHLTVAS. ED
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Genotype 1 & Genotype 2 B Genotype 1 B Genotype 2 B
100 ¢ P<0.0001 P=0.1843 100 - P<0.0001 P=0.0538
90.0 0.9
T 804 r 78.6
i 714 I
2 63.6
H 7 | —
2 wh
|50 =501
S/B ?/40 A 383
0 0
W XU L (WUim) <85 =85 <85 285 HOMAIR <25 225 <25 225
Bt 49 54 30 14 fiE 56 47 33 1

6 C EUBHERTA (genotype 1 B10361, 2 44l iC 14 % peglFNa-2b—+-ribavirinfit R E DB HE

LEpERE A L R Y LS & UHOMA-IRE DBE

Genotype 1 & Genotype 2 B!

P==0.0124 P=0.1843
100 91.7
"
b
®
%
0
0
A4 LX) HiE <110.2110 <110 =110
(pi/mi-hr)

41 10 24 2

fi%k

42X 1) R <22800 222800 <2,2800 =2,2800

Pl

Genotype 2 B
P=0.0185

91.7

Genotype 1 B!
P<0.0001

100

80.8

0

XIM¥EETA

26 25 24 2

7 ABSEHE(Y Y E—F X ) FHET L C BUBMERTH (genotype 1 BI51f, 2 A26fl) (C451F BpegiFNo-
obribavirin{ BEEED AL & MEEE S & CIEEEX 1 > XU S ERE ORE

BoEHFEE LCRBEEE A, BRRNILT
RO EHTH HTREEA = V.

C BUSMRFRICHITS
1 > A & & peglFNo-2b+
ribavirinff BEE DR
HCVIS v Yz=v s - o RICERAEL
B S LERFEERELLD, FFREEYY
ZATERRELEVEE, ZORRELTA ¥
2 VEEEAERLTWA I ENHREINT
WaO EESIICRBETAREICTLTE
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VEEX VO AEEEEEL LTL Y AY
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a 14 B2 (5761 14 B2 (7065) 14 - AR (196
12 12 124
E 101 T 101 T 10+
E! 32 3
a 8] @ 87 @ 8]
AN AY A
pnl 6 pn} B =064
X K] e
A A A
v 4 4 ¥ 4
2 24 21
07 X Q : %R ;
ARERALS 48 96 14438 REEIA 48.. 96 14438 hHih 48 96 1448
*P<0.05 (B35 & HhE)
b 401 (576 401 mazom) 401 mmm(1om)
35 3.5 35
3.0 1 3.0 3.0
25 25 25
« x o
< T <
S 20 g 20 $20
o o) !
T 151 T 15 T 5]
1.0 1.0 1.0 1
0.5 1 0.51 0.5 1
Q; 9, g 9, .
AERA 48 96 1448 ARERLE 48 96 1448 EHZRpRA 48 0 96 1448
*P<0.05(F4305 & HEE)

8 C BUBMITRIC & 1 BpeglFNo-2b-Fribavirinfi AR 12761 (B%h5761, E3h7001) $ L UEAR

EI19BID 1 > 2 ) AIBRIEDIRIZD S

a L ZepEEEA R ) SEOHR, b HOMAIRDHER.

A1) VIRHUEIIFNBEICH S A RE i b e
RHZAHEVIREPRERTVA. FBOME
FHALIZER Y 4 VA BRBEMRICBWTEDORFT
H5HZEFI996EICEMICTRE S, RO
e CIHEMOHOMAIR & B3R BT 5 &
LR S,

EELD CHEBMRAIZIT SpeglFNo-2b
+ribavirinfif HEEORR L A A Y AL
DEEFHET L7z, Genotype 1 BITIE, ARHE
B R A A HMEMSSpU/mILL T T
80.4% & 8.51U/mibl ED43.9% - KB LA ZICE

RTHY, HOMAIRA25LL T Cid78.6% & 2.580
ED3BI%ICHBML TARILEETH o2 (T
3 P<0.0001). Genotype 2 RI445)CTlt, A%
g A VA1) VAEA8.5uU/mILL T T90.0% &
85uU/mIL EDTIABIZHBLEETH - 7298
FEERFDHLNY, T/, HOMAIRSP25LT
T1390.0% £ 2500 ED63.6% 2 HE L THETH -
7%, BEEEITDLN o7 (K 6)9,
EH, HnoRFAENARSET SN
genotype 1 RIS1H) (F%h24%1, E5278) B LU
genotype 2 812661 (F 352451, 35 2 Bl) KO
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a 14r | FH (575
W 35 (640)
65 O #am ot
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0 Baseline ~~ 038 488 96\
GARERTH)

| A3 (5741)
B EY (6451
O #miam(196))
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—327

—43.9
AT 488 9658

9 C EMBMATRIC 313 3peglFNa-2b+ribavirinfif RIS & 5 B %1576 & Eh69fI

B F U ER19BIOFibroScanfBE D

a ! FibroScanfEDHEB O ILEL, b | EEAICH T 5 R{LROLE.

TpeglFNo-2b +ribavirinff EEOZIR L A VR
) ViEPE & ORE E FEIICIRET L7z, Genotype
1 BlOEREE A A1) Y@ U/ml - hr) TH
B L110LLF o4161TiE56.1% &, 11021 LD 104
H10.0% I B LB BEICERT(PL0.05), 4 ~
A1) v HEAE X IAEE R (WU/ml - mg/dl - hr?) T
H B 822,800 LT 026651 TIX80.8% &, 22,800LL
D25 H12.0% I LERICEETH o2 (P
<0.0001). Genotype 2 BICIE A A1) HEFEL10
PUFd B dA v A Y /HE X MAEETE22,800LL
TId2461C, AHRIFNTIBTH Y, FhEho
{EASTI0LL Edy B v id22,800Lk E 2 1 H0.0% 12
BB L TEBICEE TH o 72 (P<0.05) (E 7).
F7z, genotype 1 B C BUBMAFRICH T
ApeglFNo-2b +ribavirinfF FBREOBNEIC L ©
TYGTPREOETTH oo B Licds, D
BEEE UTyGTPREI HOMA-IR(r=0.324, P<
0.0001) 3 & U'body mass index (r=0.191, P<
0.0001) L EOMBZERL Tz &h b, GTIP
PRERCBILEORTTho 2 8EBA >
A VERELEELL DEEI LR,
%512, peglFNo-2b-+ribavirinff HfEL ST
7o CEBHMIFREE DA YA Y VKL% i
BINCERET B &, HCVI SRR S NFRD
BICIMEZRERA VA AMEDET (H8-a)H
AV IZHOMAIROBES A LI 8b), 4 ~
AV VIR OME R DT, 72, Kawaguchi
S52F T X)) REITIRFBRAOA X R) v
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FibroScan # B\ #=peglFNa-2b+
ribavirinfif & AR D
P 8 DRk RVARES

235 1 3pegl FNo-2b +ribavirinff FEEE Z1T
1BEOFROREOREN 2 %, FritE
{LEEHET 57204, WEH L RE IR
22RibroScan (Echosens, Paris, France) 2B\ T
1T 72, FibroScanfE#4s C BNEMERF LD FFAEIRHE
e OStage B L U Grade H L EOMHBE =
R EETCRFEHEIhTnEY,

BEAER T o 725761 OFibroScanfE i3 {5 %
BAIAEE10.3, T 8.3, R T #£48:86.6, K T &
9654 L FEIEMICIRT L, RERHLEIRE
=43.9% CTH oz T HIdEEXN6461010.0,9.0,
9.5, 114, BRI +19.1%, B L UERKE
1961 07.6,8.3,9.8,10.6, ZHEAEALE+38.2%
B L CEERLABENSEBREZE AN
(P<0.0001) (34 9)19,

IENSEEOBEI TR, FEREREIUE
TAHTEETCIRHGNTVE NS, £ L OREF
THBENICRHCIRROEB LRI TEL
TEREsEb L LEZLNI. T b,
BRI TIEERIC b o THBSNUENE 2
b, EHEITH BN ARERALGNALD,
EEESITIHEENCELL TV S I EATRR
Shi-.
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PegIFNo-2b +ribavirinff B EIC L 1, #FH
BIVZ Y A4 Vv AHSHERR & 2 A S BIASTEN B
CHEB LML 245, genotype 1B, B A
VAR, BEE, T s iEREO IR
WhrbNEEZLNS, & Ilgenotypel ElA
DEY A ABOHIIH L TH, peglFNo-2bi
FEHEERSEEDI0%LLL, ribavirinE1360%
DEDO+HEDRSHPLEEEZ NS, 72,
%< O CHBENFRBE TR VIEEH
BEELTBY, ZOLDBEOENERLET
LTWwBEEZLNLY, 74 VANKHEET S
EA VA VIERELEET S, Tz, AR
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., pegIFNo-2b+ribavirinff I EE C S
R L THERREBEEEER ORI,
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8. filtET K B OBNY — <A 5 > A L iR

MEBZY

TE ET

M % *2)

fittE 7 ROBEORT MRSA (AF2 U UEES T ROBE) $SASRARBEDE
BLERAETHD, KT, ARBICHEENLZERESE (active surveillance culture)
TETL, BERE - REEICEN - REFHREET IRENEIERINTISY, HE

7T RUREPICEDHD MRSA DEISOBVEKRTIE, ZOBARH

EREET D, BRI,

HEREELOSORSICEDKHEN T — RIS URBTHTET, POMNILI0ER
HICEML, B2BCRUTHFEENRREAVVERARREMBIAL, BREBTFHREL
. EBEDHETETOTHBINIVAT 1~V EFIVESHKE (pulse-field gel elec-
trophoresis : PFGE) EZ2 (AR E T 0 FEEZNRIL, BREROKIUERLEIFEZ
DEDBEGRICEILOFETHDEEAON.

I FC®HIC

PN CTANEERZERATIRENS L, BR
ELUTEHAMERENZFEL TV S, AFTY
RS 7 P U RE (methicillin-resistant
Staphylococcus aureus: MRSA), 7322 A 2 Tt
e T Py IRE (vancomycin-resistant Sta-
phylococcus aureus :VRSA) % ¥ D 7 F U BRE DS
Ch, Nrav4 T UMEBRE vancomycin
resistant enterococci : VRE), ZHITHERIEHE
(multidrug-resistant  Pseudomonas aeruginosa :
MDRP), EEHREB- 57 2 ~v—+E (extend-
ed spectrum B-lactamases . ESBLs) E4H,
AR B-F 7R —EEERL ERANBER TR
B 2HIEITETVS,

ERAMEEORLALR, BEESFBELTY
RORELTULEEETILERI TV, BEf

L ReVESREE

REBZHTHBEVBREZRELIESRR, &
MTRELVEEND RO P LERP DR
ksl D S, £DD, TUMTLA
ZEERCEML, WHEEOBRRMBREHILT S
MREHT SLENEL S, ThbERPICIE
2RI HHICR, BEDLEAMEEORLE
ERBLIUREARZLET 5HERT—~A Z
JAREETHY, BERLPLIBHDTH
5,

I RABRCHBELDHNET FUIRE

MRSA & 1961 £ HETHDTHES h,
1980 £, HEZ S DWARICHEMAH L
N L kol 3 FTELRNBRNTEN
EeEhcW, HERCBOTHSRBRABRED
bOoLHbEERHETHS,

KRETR, ICU (BHBREE) cBPsHET T

Surveillance and prevention for drug-resistant Staphylococcus aureus

TR ERBS

2R V@ Masayuki Murata 2 #3%  Jun Hayashi

CHMNAERR BB ERBEENR B3 Nobuyuki Shimono

(1709 89
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BEG T R URERREORE C K

YIRE D 60%7%3 MRSA L &, HETH 65%
CrEVY BINREC Lo TENHY, AT X,
Fre=TE1%UT, A4V 14%, 7oA
33%, EE42%E3hT3Y,

MRSA (X mec ABEFICL BV UEEXR
>7%% (penicillin binding protein : PBP) D%
2 (PBP2Y) ic & Y E{bL, B- 77X LEICK
ZEBEDOERBERZT R Ld, BHICKE
PEEMEOBIEE, BECEEL, ERULR
BeHLENBETETE S, FHELEREM,
EREELN UEMERZEC T, HB3IND
MRSA DARZATIREIRETH 503, BRREZ
BT 2EERIBPERED Y AZNEL, KM
B RIER DIRYLE, MRS, & RICHRESS
I UEELL, SR IRT.

MRSA £ 5 # D MRSA BYERE U 27
MSSA (A F ) VEHEET N UKE) REE &
D HWABEEH I EVHREShTEBYY, BRI
SRERGIE D7z d1C X, MRSARBEOEBEH S S
Lo L HEETHS, ,

i i R e B MRSA  (community - acquired
MRSA : CA-MRSA) &, BRoRBETFHIE
WA, SRR, BUEE, BAFEKERAEAR
BREREITMRSAE LTHEI LY,
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Enhancement of tumor-specific T-cell responses by
transcatheter arterial embolization with dendritic
cell infusion for hepatocellular carcinoma
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Osamu Matsui® and Shuichi Kaneko®
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Transcatheter arterial embolization (TAE) destroys a tumor by the induction of necrosis and/or apoptosis and causes
inflammation with cytokine production, which may favor immune activation and presentation of tumor-specific antigens. In the
cutrent study, we attempted to identify the effect of TAE on tumor-specific T-cell responses and the additional effect of
dendritic celt (DC) infusion performed during TAE. The prevalence of tumor antigen-specific T cells was determined by
interferon-y enzyme-linked immunospot analysis using alpha-fetoprotein (AFP) and tumor antigen-derived peptides in 20 and
13 patients with hepatocellular carcinoma (HCC) who received TAE and TAE with DC infusion, respectively. The increased
frequency of AFP-specific T cells was observed in 6 of 20 patients after TAE. It was observed more frequently in patients with
DC infusion than in those with TAE alone. However, tumor recurrence was not completely prevented in patients albeit
displayed enhanced immune responses. The evidence that the enhanced immune responses were transient and attenuated
within 3 months was provided in time-course analysis. In conclusion, TAE with DC infusion enhances the tumor-specific
immune responses more effectively than TAE alone. Although the effect is not sufficient to prevent HCC recurrence, these
results may contribute to the development of novel immunotherapeutic approach for HCC.

Hepatocellular carcinoma (HCC). is one of the most:common
malignancies: and has. gained major clinical interest because
of .its . increasing : incidenice; . Although  current advances  in
therapeutic - modalities' -have: improved. - the - prognosis .of
patients with HCC, the survival rate is still unsatisfactory.'™*
One of the reasons for: the poor prognosis: is the high rate of
recurrence. after treatment,” Therefore, the development of
new antitumor therapies to protect against recurrence is im-
portant to improve the prognosis. for HCC,

To . protect  against recurrence, . tumor. antigen-specific
immunotherapy is an attractive strategy. Several recent stud-
ies of cancer treatment causing fumor necrosis or apoptosis
have shown that they induce the activation of tumor:-specific

Key words: immune response; AFP, CTL, immunotherapy, epitope
Abbreviations: HLA: human leukocyte antigens; IFN: interferon;
HCV: hepatitis C virus; ELISPOT: enzyme:linked immunospot;
TAE: transcatheter arterial embolization; MRP: multidrug resistance-
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immune. responses.”"'"  The mechanism: to_ activate host
immune responses against tumors is still unknown; however,
several studies in vitro or_in. vivo suggest that cytokine pro-
daction;. attracting leukocyte infiltration, increase of tumor
antigen uptake by macrophages or dendritic cells (DCs) and
release of heat shock protein caused by inflammation at the
tumor site are associated with the phenomenon.”'”
Transcatheter: arterial embolization (TAE) has been used
extensively in the Western world and Asia to. treat unresect-
able HCCs.!®2® Although several previous randomized con-
trolled trials have failed to show a survival benefit in patients
treated with TAE compared to untreated patients,”'"?> recent
studies demonstrated a survival benefit for TAE versus con-
servative treatment in carefully selected patients.”'25
Histological assessment of resected HCC: after TAE shows
that the treatment induces necrotic and apoptotic changes in
the tamor.”*™*" Moreover, it is reported that the serum levels
of macrophage-colony stimulating factor and the lipopolysac-
charide-stimulated production of interleukin:1 beta, 1L-6 and
tumor necrosis factor-alpha in peripheral whole blood were
increased after TAE.""** Taken together with the previously
described knowledge of immune responses after treatment to
induce tumor necrosis® or apoptosis, these. observations sup-
port- the hypothesis. that' the induction of apoptotic: or. ne-
crotic cell death and inflammatory cytokines by TAE favors
immune -activation  and induction of ‘tumor-specific T-cell
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responses. In a previous study, we:also made a preliminary
report that immune responses specific for. tumor antigens
were enhanced after HCC treatments:”? In addition, we
have recently developed a new immunotherapeutic approach
for HCC using DC infusion performed during TAE, showing
the potential to enhance tumor-specific immune responses.”

In the current study, we first attempted to identify the
effect of TAE for tumor-specific T-cell responses in patients
with HCC. Next, we examined the additional effects of DC
infusion to the tumor site after TAE. Finally, we analyzed the
relationship betweén clinical characteristics of patients. and
T-cell responses after TAE and evaluated whether the activa-
tion of tumor-specific T-cell responses can prevent HCC
recurrence.

Material and Methods

Patient population

The study. examined 33 patients with HCC, consisting of 25
men and 8. women ranging from 48 to:83 years old with a
mean. age of 66+ 9 years. Twenty patients were treated by
TAE. Thirteen patients were. treated by TAE with DC infu-
sion as a. part. of clinical study, which was approved by ethi-
cal committee. of Kanazawa University Graduate: School of
Medical . Science . and _registered  in._September 2003. . The
patients who received TAE with DC. infusion were. selected
according to the criteria we previously reported.” All subjects
were negative for Abs to human immunodeficiency virus
(HIV) and gave written informed consent to participate in
this study in"accordance with the Helsinki declaration.

Treatment of hepatocellular carcinoma

HCCs were detected by imaging modalities such as dynamic
CT scan, MR imaging and abdominal arteriography. The di-
agnosis of HCC was: histologically confirmed by taking US-
guided needle biopsy specimens, surgical resection or autopsy
in 18 cases. For the remaining 15 patients, the diagnosis was
based on typical hypervascular tumor staining on angiogra-
phy in addition to typical findings, which showed hyperatte-
nuated areas in the early phase and hypoattenuation in the
late phase on dynamic CT.>> The tumor size was categorized
as “small” (<2 c¢m) or “large” (>2 c¢m), and tumor multiplic-
ity was categorized as “multiple” (>2 nodules) or “‘solitary”
(single nodule). The TNM stage was classified according to
the Union Internationale Contre Le Cancer (UICC) classifica-
tion system (6th. version).”!

Twenty ' patients - were " treated by TAE' as’ previously
described,'™* In brief, after evaluation of the feeding arteries
and surrounding vascular anatomy, a microcatheter (Micro-
fetret, Cook, Bloomington, IN) was inserted into the segmen-
tal ‘or ‘subsegmental artery with a coaxial method using a
0.016-inch guidewire (Radifocus 'GT wire, Terumo, Tokyo,
Japan). A mixture of the anticancer drug and iodized oil was
administered, and the feeding artery was embolized with gel-
atin sponge particles (Gelfoam; Pharmacia Upjohn, Kalaman-

Enhancement of T-cell responses by TAE with.DC

200, MI): The mixture -of anticancer. drug and. iodized oil
contained 10-30 mg of Epirubicin (Farmorubicin; Kyowa
Hakko Kogyo, Tokyo, Japan), 1=3 ml of iodized oil-(Lipiodol
Ultra Fluide) and 0.5-1.0 ml of iohexol (Omnipaque .300).

Preparation and injection of autologous DCs

DCs were -generated as. previously described.” In 6 patients,
DCs were pulsed with 0.1 KE/ml OK-432 (Chugai ‘Pharma-
ceutical, Tokyo, Japan), which is a biological response modi-
fier derived from the weakly virulent Su strain of Streptococ-
cus pyogenes,”®*” for 3 days before injection. The cells were
harvested for injection; 5 x10° cells were reconstituted in 5-
ml normal saline containing 1% autologous plasma, mixed
with gelatin sponge particles and infused through an arterial
catheter following jodized oil injection during TAE,

After TAE or TAE with DC infusion, 26 patients received
percutaneous tumor ablation by ethanol injection (PEIT),
microwave. coagulation. (MCT) or radiofrequency (RF).
Twenty-one patients were diagnosed with complete necrosis
of the tumor lesion using dynamic CT after the completion
of treatment. Follow-ups were conducted at outpatient clinics
tsing blood tests and dynamic CT every 3 months for 1 year.

Laboratory and virologic testing

Blood samples. were tested for HBsAg and HCVAb by com-
mercial immunoassays (Fuji. Rebio, - Tokyo, Japan). HLA-
based typing of PBMC from patients was performed using
complement-dependent microcytotoxicity with HLA typing
trays purchased from One Lambda. The serum alpha-fetopro-
tein (AFP) level was measured by enzyme immunoassay
(AXSYM AFP; Abbott Japan, Tokyo, Japan), and the patho-
logical - grading - of ‘tumor cell - differentiation’ was assessed
according to the general rules for the clinical and pathologic
study of primary liver cancer.” The severity of liver disease
(stage “of fibrosis) was evaluated according to the criteria ‘of
Desmet et al.”?

Interferon-y enzyme-linked immunospot assay

The prevalence of tumor antigen-specific T cells was deter-
mined by interferon (IFN)-y enzyme:linked immithospot
(ELISPOT) analysis (Mabtech, Nacka, Sweden) as previously
described!®" 'HLA-A24-restricted’ AFP-derived - peptides
(10 pg/ml); - which were =~ AFP;g;- (EYSRRHPQL), AFPy3
(KYIQESQAL) and AFP,,; (AYTKKAPQL),' and 20 jig/ml
AFP derived from buman placenta (Morinaga Institate of Bi-
ological Science, Yokohama, Japan, purity >98%) were added
directly ‘to the wells. These 3 AFP-derived peptides could
induce CTLs showing cytotoxicity against hepatoma cells and
were frequently recognized by PBMCs of patients with- HCC
as we previously reported;'” and therefore; we ‘selected them
as an immunogenic. peptide.. The HLA-A24-restricted AFP
and CMV-derived peptides were used only for HLA-A24 or
A23 positive patients: Other tumor antigen-derived peptides con-
sisted of MRP3s; (LYAWEPSFL), MRP3g, (AYVPQQAWD),
MRP3+.s (VYSDADIEL), hTERT; (AYQVCGPPL), hTERT:y4
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(VYAETKHFL) and hTERT,s; (VYGFVRACL), which we pre-
viously reported that they were useful for analyzing host
immune responses to HCC.*™*'

PBMCs were added to the wells at 3 x 10° cells/well. In
the assay using PBMC depleted CD4" or CD8" cells, the
number of cells was adjusted to 3 x 10° cells/well after the
depletion. Depletion of CD4* or CD8" cells was performed
by MACS separation system using CD4 or CD8 MicroBeads
(Miltenyi Biotec, Auburn, CA} in accordance with the manu-
facturer’s instructions. After the depletion, 1 x 10° cells were
stained with CD4 and CD8 antibodies (Becton Dickinson,
Tokyo, Japan) and analyzed by FACSCalibur (Becton Dickin-
son, Tokyo, Japan) to confirm the ratio of CD4* and CD8*
cells. Data analysis was undertaken with CELLQuest™ soft-
ware (Becton Dickinson, San Jose, CA).

Plates were analyzed with a KS ELISpot Reader (Zeiss,
Tokyo, japan). The number of specific spots was determined
by subtracting the number of spots in the absence of antigen.
Responses were considered positive if more than 10 specific
spots were detected and if the number of spots in the pres-
ence of antigen was at least 2-fold greater than the number
of spots in the absence of antigen..Negative controls con-
sisted of incubation of PBMCs with a peptide representing
an HLA-A24-restricted epitope derived from HIV envelope
protein (HIVenvss) and were always <5 spots per 3 x 10°
cells.? The positive controls consisted of 10 ng/ml phorbol
12-myristate 13-acetate ' (PMA, Sigma) or a CMV" pp65-
derived peptide (CMVpp6535).>. All peptides used in this
study were synthesized at Sumitomo Pharmaceuticals (Osaka,
Japan). ELISPOT analysis was performed before and 2-4
weeks after TAE. In patients: receiving additional treatment
for complete ablation of tumor; analysis was performed just
before the additional treatment. An increase of antigen-spe-
cific T cells was defined as: significant when T-cell responses
changed to positive or. if the number of spots detected after
TAE was at least 2:fold greater than the number of ‘spots
detected before treatment.

Statistical analysis

Unpaired Student’s f-test ‘was. used. to' analyze: the: effect: of
variables - on immune responses in patients with HCC.
Fisher’s exact test (2-sided p-value) was used to analyze the
frequency of positive: immune responses in patients between
with TAE and TAE with DC infusion.

Results

T-cell responses to AFP in the patients who received TAE
The frequency of AFP-specific T cells before and after TAE
was tested ex vivo 'in an IFN-y ELISPOT assay. The serum
AFP level and number of ‘peripheral lymphocytes and anti-
gen-specific T cells are shown in Table 1. Before treatment, 2
patients showed a specific: T-cell response to AFP-derived
peptides and 3: patients to. protein in. 20 patients (Patients I~
20). After treatment; a. T-cell response to AFP-derived pep-
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tides and protein was detected in 4 and 3 patients,
respectively.

When an increase of antigen-specific T cells was defined
as significant if T-cell responses changed to positive or the
number of spots detected after TAE was at least 2-fold
greater than the number of spots detected before treatment, 6
of 20 (30%) patients (Patients 4, 6, 7, 11, 18 and 20) showed
a significant increasing of AFP-specific T-cell frequency after
treatment. It was observed even in the patient (Patients 6, 7
and 18) who had no T cells specific to corresponding AFP-
derived peptides before treatment. When a decrease of anti-
gen-specific T cells was defined as- significant if T-cell
responses changed: from positive to negative or the number
of spots detected after TAE was less than half of the number
of spots detected before treatment, 4 of 20 (20%) patients
(Patients 5, 14, 15 and 16) showed a significant decreasing of
AFP-specific T-cell frequency after treatment.

AFP-specific IFN-y-producing: T cells were also analyzed
by ELISPOT assay using PBMC depleted CD4* or CD8"
cells to determine what kind of T cells is responsive to whole
AFP. Depletion of CD4™ or CD8™ cells was performed by
MACS separation system, and the results were confirmed by
flow cytometric analysis (Fig. la). After depletion of CD4™
or CD8™ cells, the ratio of each cell population was decreased
to less than 0.1% of PBMCs. The IFN-y ELISPOT assay
showed that IFN-y-producing T cells against AFP consisted
of both CD8* and CD4™" cells (Fig. 15).

To confirm the effect of TAE for host immune responses
to HCC, we also examined the frequency 'of tumor antigen-
specific T cells in 4 patients (Patients 5, 8, 10 and 14) using
MRP3- or hTERT-derived peptides that we previously identi-
fied as useful for analyzing host immune responses to
HCC.**" A significant increasing.of MRP3- or hTERT-spe-
cific' T-cell frequency was observed in all patients after TAE
(Table 2).

T-cell responses to AFP in.the patients who received TAE
with DC infusion

In’ 13 patients receiving TAE with: DC infusion (Patients 21—
33), 2 patients showed a ‘specific T-cell response with AFP-
derived peptides and 2 patients with protein before treatment
(Table 3). After treatment; 8 patients showed a specific T-cell
response to AFP-derived peptides and 3 patients to protein.

Next; we compared TAE with DC' infusion with TAE
alone regarding the effect to AFP-specific immune response.
Table 4 shows the clinical features of patients with HCC who
received TAE and TAE with DC infusion and they were not
statistically different except liver function.

The frequency of patients who showed both positive and
increasing T-cell response with AFP-derived peptides or pro-
tein “after treatment was " significantly - higher in patients
receiving TAE with DC infusion than in those receiving TAE
alone (p = 0.04) (Fig. 2a). On the other hand, the frequency
of patients who showed both positive and increasing T-cell
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Figure 1. IFN-y production of CD4- or CD8-depleted. T cells against whole AFP. AFP-specific IFN-y-producing T cells were analyzed by ELISPOT
assay using PBMC depleted CD4™ or CD8™ cells to determine what kind of T cells is responsive to whole AFP, Depletion of CD4™~ or CD8*"
cells was performed by MACS separation system and the results were confirmed by flow cytometric analysis (a). iFN-y ELISPOT assay using
nontreated PBMCs and PBMC depleted CD4* or (D8 cells showed that T cells producing IFN-y against whole AFP consisted of both CD8*
and CD4" cells (b). Assays were performed in 5 patients and the representative result is shown.

Table 2. T cell response to other tumor antigen-derived-peptides by ELISPOT assay before and after TAE

Before treatment

After treatment

Patient MRP350; MRP3¢y, MRP37¢s. hTERT;s, hTERT 554 hTERTse: MRP350, MRP3gg; MRP3jgs: hTERTye; TERT 53, hTERTagy

5 2 7 8 0 3.5 7.5

8 6 6 1 3 ND ND
10 0 1 3 0 5 7
14 6 5 0 9 5 13

0 0 0 7 3 35
17 18 22 18 14
0 4 7 6 11

14 22 8 10

Abbreviation: ND, not done. The bold letters show the positive responses in ELISPOT assays.

response with CMV-derived peptide or tetanus toxoid was
not different between the 2 groups (Figs. 2b and 2¢).

In the comparison of the mean values of spots generated
with AFP-derived peptides; ‘protein, CMV-derived  peptides
or tetanus toxoid, no significant difference was" observed
between patients with TAE alone before and after treatment
(Figs. 3a-3d). In contrast, the mean values of spots generated
with AFP-derived peptides were " significantly . higher = in
patients after TAE with. DC infusion’ than in those before
treatment (Fig. 3e). The mean values of spots generated with
protein;, CMV-derived. peptides or tetanus toxoid were not
significantly different between patients before ‘and after TAE
with DC infusion (Figs. 3f-3h). Based on' the above results,
we considered that the main difference’ between TAE alone
and TAE with DC infusion was the response to HLA-A24-re-
stricted ' AFP-derived epitopes. Therefore, to analyze the dif-
ferenice between TAE alone and TAE with DC infusion more
precisely, we selected the patients with HLA-A24 or A23 and

Int. J.'Cancer: 600, 000-000 (2010)-© 2009 UICC

compared the clinical parameters of both groups. However,
there were no statistical differences except liver function in
the 2 groups (Table 5).

Enhancement of AFP-specific T-cell responses and

treatment outcome

To evaluate the effect of immune enhancement by TAE or
TAE with DC infusion for the treatment outcome, we ana-
lyzed the clinical course of 17 patierits who received complete
ablation by additional RFA; PEIT or MCT after these treat-
ments-and could be followed up using dynamic CT every 3
months (Table 6). Seven patients showed increasing specific
spots for AFP or AFP-derived peptides in ELISPOT assay af-
ter TAE. 'HCC recurrence within 3 months after complete
ablation’ was observed in 3 patients who showed increasing
AFP-specific T-cell responses after TAE. Furthermore, recur-
rence within 6 months after complete ablation was observed
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