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F BEHEEREOERET

R, LN G T
5/31 43/72 63/80 15/14 0.0016
49(36-57) 59(47-66) 66(52-75) 74(684/80) <0.0001
6.4(31-16.7) 6.9(30-15.8) 8.0(3.0-17.7) 9.3(3.0-15.7) 0.0003
927 24/91 26/117 2/27 0.0873
6/30 26/89 35/108 2/27 0.8247
2412 40/75 51/92 5/24 0.0008
(Fi/ ; 20/16 44/71 157128 1728 <0.001
HCC. FF48E1E : Group A, S60RL: Group B, 61—70R,: Group G, 71—B0R: Group D, > B0R,
}R2 BEBTHRNRENR
oo | oFe e | oy | P
10.4(3.4-24.9) 11.4(2.9-25.3) 12.5(4.4-30.7) 12.4(7.0-20.1) 0.0032
87(52-129) 88(24-119) 88(22-128) 86(45-129) 0.6062
0.8(0.3-1.8) 0.7(0.2-4.7) 0.7(0.3-6.7) 0.6(0.2-1.3) 0.4583
125(24-361) 76(18-387) 64(8-154) 44(17-221) <0.0001
33/3 103712 130/ 1’3 24/5 0.5512
26/6° 66/24 75/29 15/6 0.4083
57(27-8.0) 5.0(2.0-8.0) 5.4(2.0-6.9) 5.5(3.0:7.0) 0.4952
13.5(1.8-1634) | 84(1.9-5834) | 7.2(1.0-372.3) 4.8(1.2-41:5) 0.0043
0(0-56.3) 0{0-43.6) 0(0-15.2) 0(0-7.0) 1.0000
19(10-154) 19(10-367) 17(10-745) 15(10-182) 0.0958

"HCC, FF#B7E  Group A, <603 : Group B, 61~708: Group C, 71—80#% : Group D, >80#: ALT, alanine aminotransferase :

AFP, alpha-fetoprotein ; AFP-L3, fens culinaris agglutinin-reactive fraction of AFP: DCP, des-y-carboxy prothrombin : #, 76815783,

(p=0.0003) , BEFRIRD Hf1FH 47 < (p=0.0008) ,
A VB —7 20 IRERE S A 7= (p<0.0001)
R A 21 I3 (FR2) . B lbI e BIE E Il R
138 (p=0.0032) T, ALTIIEAE (p<0.0001) .
AFPIEA#E (p=0.0043) T& -7z,

2) HCCEHilE DIREFTE

HCCEZ W DR 4 RUCTAT. 8
127 51 & /MR IS (p<0.0001) T, PT
&= {E (p=0.0005) , ALTOFE 5 F¥ 3R
(p<0.0001) TH -7,
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Bi#if, C#f. DI 7 R 7h047X104/mm® (—1:64
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1U/1.(14.5-167.9), 59.0 IU/L(9.9-134.1)., 44.9



CBRE2) SMECEFRTEALTEE. MIVRBETHHEETSD

%3 HCCZHEHREMR

@?ﬁ b f(ngﬁfs) (hgﬁs) ‘ (n?—%é)“ N b
7.2(4.0-19.2) 8.4(2.8-25.6) 8.9(3.1-35.5) 11.9(5.8-23.9) <0.0001
75(33-104) 80(46-131) 86(52-113) 91(47-128) 0.0005
0.9(0.2-3.2) 1.0(0.2-3.8) 0.8(0.3-6.1) 0.6(0.2-2.8) 0.4883
21/15 77/38 103/40 20/9 01793
15 (E) 38(7-100) 40(6-124) 86(52-113) 37(6-101) 0.1496
RS E ‘1 80.9(25.3-179.3) | 62.3(14.5-1679) | 59.0(9.9-134.1) | 44.9(22.7:91.9) <0.0001
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p=0.,0107 (Jonckheere-Terpstra Test)

AZ¥(n=36)

X2

BE(n=115)

CH=143)

R OALTORS T E

D (n=29)

p<0.0001 (Jonckheere-Terpstra Test)

449
(22.7~91.9)

80.9 623 59.0
(25.3~179.3)  (14.5~167.9) (9.9~134.1)
! I f
AE(n=36) BE#(n=115) C#(n=143) D& (n=29)

HCC. FF#BafE : Group A, <608 Group B, 61—70#%: Group C, 71—80% : Group D, >80&%: ALT, alanine aminotransferase.
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#4 HCCOER
oy | oS o R
19.8(0.6-10500) | 12.8(0.8-12680) | 17.8(0.8-99720)

0(0-89) 0(0-87.2) 0(0-81.0) 0(0-40.7) 1.0000
36(10-36164) | 35(10:5941) | 32(10-50904) 24(10-6229) 0.5650
20(0.810.0) 2.0(0.3-8.8) 2.0(0.6-11.4) 2.3(1.0-9.0) 0.3754

1(1-6) 10(1-8) 1(1-10) 101-4) 1.0000

2/34 3/112 6/137 029 0.3293
14/15/5/2 41/58/21/0 50/61/29/3 10/12/7/0 0.4957
9/18/4/5 47/44/16/8 51/47/33/12 4/11/9/5 0.0293

72 27/20 25/26 13 0.0727

HCC, FT8RRE  Group A, <608t : Group B, 61—70%% : Group C. 71—80# : Group D, >80 ! AFP, alpha-fetoprotein:
AFP-L3, lens culinaris agglutinin-reactive fraction of AFP; DCP, des-y-carboxy prothrombin: HR, hepatic resection:

PT. percutaneous treatment(ethanol injection therapy, microwave coagulation therapy. radiofrequency ablation therapy) :
TACE, transcatheter arterial chemoembolization: . 1HRAFEIER.

K3 4BORBEREE

100

e AFE(Z608. n=36)
&L ‘ et B3 (61—70R%, n=115)
80 =T s " e CEE(T1—BO0/%. n=143)
g v — e DB (> BOR, n=20)

~ 80

S

#

o

iﬂ .
401
20

Not significant”

JU/L(22.7-91.9) & ES#IZE B ICHEVEES MC BEE CHE DB COEFRELLEDTH S,

(&l & %572 (p<0.0001) . DR COBEMMEEY 2, FHBMTOXE
—I;—;%,\&é ZIZ‘)) ’cho

4) HCCDE BE 17k

- BEHCCOYE ARG L7 (3R . Bl
ECRITUR. 794 MBEHO 5D 584
AED 7= (p=0.0293) . 7=, RO DEAHID
BRE TS 52 EE IEEFHZEOATIORE
DI NMER A R 7 (p=0.0727) . BRIBIXATE.
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fEH  H*

5| HEE -

lead time bias

> DY ) el

/NS 2z RS (hepatocellular carcinoma : HCC) @
ERIGEFOEGZHOESICL Y, (B BEkEL
EHMICEE Y- —B I UOHGEZH T4+ —T v
TLTWITIEHBENES L 2o TE& 2 FniTiEn,
ZMALICE o Tidwv W Z AR ET (multirow
detector computed tomography [MDCT] % 7-id dy-
namic magnetic resonance imaging [MRI] O BIIRM ¢
RO FEEIC AR TERBIUR REF] v LER
PR [FES] 2RTHEEDBBINE L%
T &7 HI2 2008 4E 2 B 45 gadolinium-ethoxybenzyl-
diethylenetriamine pentaacetic acid (Gd-EOB-DTPA)
BEHEMRIITAD LI R o/zZ DA %7 MK
& (P9 HCC BB 2 EAN L MEEZRHIER
DDdH 5 I LIARLE OERBH O T TICFHR
ENTVS. TobbloBEREE TR TE LW
ZIMEFRRERESRPSBERINDL L hofcb
FChbH. 0k GZMEFREE I ITRERE
W, SRR, BHHCC R ENEEND DS, &
MR UCEHAERD LG IBR %217 L 2% b OE
TR HCC TH L L IMEI N TS,

—%, TOXHICLTREREINIHEHOBRERE
PRVPIBIBETH 5. HCC B RETLERF VS
I A VARG EBEIFRBITET 5. #o
T, HCC 2T 5 2 L AL o TERFICAE%Z
BEzaZlith), HESELFEEOE/LEERT
I EdW TRV ThbE HCC 2 HHT 5 EMIE
FICRHRER - BHEEILTLOIBEOEGFHER
RETLHLIEBOZVEVI T L YTE2H LTV,
Zoizdbibhid, EEOETEE L EHEOFRE

KT RABEH LA

*Corresponding author: takashi.kumada@gmail.com

Sl FHE

RHFIeE  Zm e A
1% T B

ZmH fn

Gd-EOB-DTPAE#MRI

DREZFEICSHICEBE NS, BEBGRT, BE
ErEBEICRRTLLENH 5.

AW TOHEFOFEIZEH HCC DBFHEIE TH 5
Lead time bias %* 5 R7-1GHFERIIOZ 2 )7, BURET
B 6 R7EHRFERTOZ 2 52 CMNEEB L
BRHITOT— 5 2R RPOMBHTE. HFTE
BORR2R2ZLBBETOEZTTHY, SHBOE
BIIOWTHERBETHCEEE R THEE 2V,

1. Lead time bias »* 5 R 7- HCC jAEBAAEHA

Lead time bias & 13Y—~XA1 T VY ATCRRAEINIEE
FERBECTRRE SN E OEFRL KT 581
ML 2 5MRY (bias) THAH. ERBTRRINL
BOBBEI ST T COMMIERBHETCER SR
TREENROBEETOY L 5V ATRIERE
NGREFRPT EIRCEFT A LICRY?, B
b REMARLLPORIZKLETLESRY Th
b, BEZEH LT — L IV APTFHUERE
DO TPV TIIY—RA 5 VALY -~
5 ¥ ABEIT43F 72 RCT (randomized controlled trial) %
BHEE %25 RCT 7% SN /HE I BRITFLATIHR
65N, leadtime iX 045 L &N, $—RA4 5V AH
(AT 1 EED ofetoprotein [AFP] Ol E & BE R
& [US] ##if7) a3 v bo— VB LEEICHY
Ba 2 7oEHE L (465% vs 78%), REIMARFL T
W72 (p<0.01)®. HZ T prospective study 3 & U ret-
rospective study TH—A 5V A% FiT T LS
T TOwhdPo B THLPICFRICEND -2 DR
EHFDHNBY. —J, lead time bias Z#IE L7
retrospective study b7 TB Y, EHAM LY —~A
G UADNTFHRAEE DL OTHEEIREN TS,

bhbhid, BHNRY—RA TV ATRERIN:
HCC 9 b, Lo E A (US) CTHHIRatEREE &
LTHRZ 6TV Z ORI T HCC L FELE (B8
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Table 1 Patient characteristics

DT group 3 cm group 4 c¢cm group 5 cm group
n="73) (n=>51) ~ (n=46) (n=237)
Age (years) 67 (43-80) 69 (50-84) 68 (36-84) 67 (48-80)
Sex (male/female) 47/26 34/17 37/9 29/8
Etiology (B/B+ C/C/NBNC) 8/0/62/3 4/1/140/6 4/0/35/7 2/1/27/7
Child-Pugh Classification (A/B) 52/21 41/10 38/8 27/10
AFP (ng/mlL) 19.0 (0.8-765) 16.1 (0.8-3110) 17.1 (2.0-9910) 19.0 (0.8-24950)
AFP-L3 (%) 05 (0-29.7) 0.5 (0-70.7) 0 (0-60.6) 0.5 (0-90.7)
DCP (mAU/mL) 23 (10-4255) 62 (10-6227) 91 (10-8000) 62 (14-14175)
Tumor differentiation (well/moderate/poor) 19/22/4* 3/26/0 1/21/7 3/17/2
Therapy (HR/PT/TACE) 27/36/10 27/13/11% 29/7/10%* 22/4/11%
Observation period (years) 4.7 (0.8-18.7)* 2.8 (0.7-14.2) 1.9 (0.5-154) 30 (05-11.1)
Outcome (survive/death) 34/39 14/37 23/23 25/12

Continuous variables are quoted as median (range). DT, doubling time; AFP, alpha-fetoprotein; AFP-L3, lens culinaris
aggulutinin-reactive fraction of AFP; DCP, des-y-carboxy prothrombin; HR, hepatic resection; PT, percutaneous treatment
including ethanol injection therapy (PEIT), microwave coagulation therapy (PMCT), and radiofrequency ablation therapy (RFA);

TACE, transcatheter arterial chemoembolization; *, p<0.001

T& 9% H HCC & 3B s W CEBE &R (doubling
time : DT)PYWOMENTFETH o LERFHEKE 3 cm
R CHREDO HCCT3 PR Lz 2h S DEEYE
REBEHAT3ecmICHS5ET, 4em 2% B FE T, 5em
Wb FCoOHME BRI OFEL, ThizEl
THIIEAFHRE %2 RO, FRICRER LR AR 3 cm
Bz 27ecm 25 33cm DY 4 X) 518, 4cm BF
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cm FRE L 3om MIEATR L ORICIZAEFHMICE
1388 oz (Fig 1), dcm BR#E L 4cm #IEAE
FHBIUSm BREL SomWMEAFHTIIERED
E£%3 (Fig. 2, 3), %< Ed3em LT HCC
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BiZ3ecm MTFCTHCC 2B AT I+ Thsrz L%
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BIIEBOFREICRECEFEL TV EDIT, K
HEEREZELERD, FABELITIRETEN
ERADHB. —K, YA X7y FEEIRERE, T
WEBSFOFHEITLAREML TL 5. o TRH, /A
SLHBHICEETHATAZ LN, WEEZ L Y)REEI
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Fig. 1 Comparison between the corrected survival

in the doubling time (DT) group and the actual
survival in the 3 cm group.
There was no significant difference between the
corrected survival estimated lead time in the DT
group and the actual survival in the 3 cm group (p
=0.4541).
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FHIZAMTICAT I NETH A ) 2P &P THBEER
/T, LB, MAEE, MilaErthiRE IS 5
Z EHFHBH TS 50 ERICHE ) GIHESF £ Z &
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Fig. 2 Comparison between the corrected survival

in the doubling time (DT) group and the actual
survival in the 4 cm group.
There was a significant difference between the
corrected survival estimated lead time in the DT
group and the actual survival in the 4 cm group (p
=0.023).

T5LHENTIE L. EEBHICI VR SNS X
Il o TEI/NS Z M ET OBSEE*
HECTELHEHRE LTRUTO4LEAPDH 5. OZ itk
FrHfatERE i 0% AL (BRI M), @FFRIfatERS
B4 ZXBLUYA X7 v TO#E, OFatis
Hicor vy Moy, €L COFMitiEE T
OMRMOBATHS. Lk, &K4OEIIOWTHE
LEDTEET A,
a) ZMHAMMREEOSIE (BhRMLAEIEN)
HCC D% EPEFER I 9 HIHGFENELE LT
TR BT P O & H A & Z k) AT E R I
TEBROENEETHS. Thbb, HOLrLMNE
B & PRV BIIR MLGEASHE I L 72 HCC (ZERARAY I B RE
PECHEREREDBVWILIZ I HMOhTwE. &
noOBIRMIEEN (Filfk) Z&DHEBICZHT 5
72O IZIFBIIR ER T CT (CT during hepatic angio-
graphy : CTHA) PRI ENTVE I LIZERIT V.
L2L, UVELTIT) RIBREL LTRBENTD
%.Gd-EOB-DTPA & MRI I iFHIREHTE L D
B HCC dMEEF 2R T 7209, Zh b D& OBk
Mk % EHE9ic MDCT, dynamic MRI, 3EEET k%2
EEAVCRABIEL, ZmtEFREs»Smtz
RL7RERTHBELRBT A EPRELLEEZ TS,
LEEiz BT d Gd-EOB-DTPA &8 MRI friifa&i
M TZ MRS E (RRBIEE R CTHA
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Fig. 3 Comparison between the corrected survival

in the doubling time (DT) group and the actual
survival in the 5 cm group.
There was a significant difference between the
corrected survival estimated lead time in the DT
group and the actual survival in the 5 ¢cm group (p
=0.008).

TEIRMIEMO 2T & 2 HER) TEMALICE o 725
BIORERIGKET %17 o 7o SR IL 2008 4£ 2 A X Y 2009
47 B ¥ TIZ HCC %\ T Gd-EOB-DTPA #% ¥ MRI
AHEAT S N7z 430 BIC, IR ORER UL 797 BT
b5, BEONRL L ZmEFaEiaEm i, R
e EEHTHERICH L THOPIEES LM Ih,
TR AT - B O 8mm DL EOHET,
30 FEBI 49 WM S BEMEIe B (3-15
# ) Tdh o7z Table 2 ([ZFRBIEHRIZL MILDOAD
LA I3 L RO oL h o/ 36 HEHOFRRTF
AT, ZMLORD &N EHIEE EIESESK
& Do (p=00260)". BIZFRBREOEREESD 15 mm
#BRAEHTO1EUATOZMALRIE 77.3% 2R
L, 15mm T OO 1 ELLHDZ MILE 169% 2
RLEBIIEETH -7 (p=0026, Fig.4). T4%bb,
KELFBEEHITE, GHPRCEZMMETAZ L 2R
L Tz Fig 5 ICEHBBIE RIS L ML L 7B DER
ZRY. LaL, TTIORLAKERIERABIENM S
g 6 A A LEHHEDODDTHS. FHBEHMH
REIE 221206, SR, DS 2IRREER D S M1t
LTETBY, A AOKRE 2GR GEH™) <
ZMALLRT VLRI A ENBYEEI TS,
b) FHERMREEHOY A XLV A X7 v TORE
etk AE S O BB TOY 4 X7 v 7okkEhd
%L ENTWBHY Sakamoto & IFEBEZEAYICEHT
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Table 2 Nodules' characteristics

Malignant t(lf;lsformation Malignant t&rar;sformation P

Number of nodules 13 36

Size of nodules (mm) ‘ 20 (12-40) 14 (8-40) 0.0260
Change of size (mm) 4 (0-8) 1(—8-13) 0.0153
T1l-weighted image (hypo/iso/hyper) 5/7/4 3/24/9 0.6592
T2-weighted image (hypo/iso/hyper) 1/9/3 4/31/1 0.1033
Hepatobiliary phase (hypo/slightly hypo) 9/4 3274 0.1834
CTHA (isoattenuating/hypoattenuating) 3/10 4/32 0.3629
Presence of typical HCC at other site (yes/no) 3/10 13723 0.5018
Frequency of MRI examination 4 (2-8) 4 (2-9) 0.6608
Observation periods (months) 5 (3-11) 6 (3-13) 0.0971

Continuous variables were expressed as median (range). Abbreviations: hypo, hypointensity; iso, isointensity; hyper,
hyperintensity; CTHA, CT during hepatic arteriography HCC; hepatocellular carcinoma; MRI, magnetic resonance imaging,

Malignant transformation rate
(%)

100+

80+
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204

1 '
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Fig. 4 Cumulative incidences of vascularized
nodules based on the maximum diameter.
The 6-month and 12-month cumulative incidence
of vascularized nodules with a maximum diameter
>15 mm was significantly higher than that of
vascularized nodules with a maximum diameter <
15 mm.

BN -534# M (45 % B, adenomatous hyperplasia
(BEORBEHICHLYIIS &5, REFMRERE 12
KEEN, FETTHTHIRRSE 28 S5 o BAREL 6 ¥ HLLE
B, EmEMEEIE L Cw5s. 2L C, adenoma-
tous hyperplasia, F-HIFHIENE, EITFHIERE CORE
MEH oL, #h e 212107 A B, 139x117
HH, 60 M A£52HATHYBERLEHNRTHL L
LT, SRR 20 M < b 2 IR A
EECEEEREL, HREERERRVWEZIONS.

bbb OIRE T LML L7z iR GAE 8 138 B I
KEEDH L) FHREB/TWS (Table 2)9. L2
L, Y4 X7 v TORED S OREREREIICERL

HEIIRD SN T %V, Kojiro SIEFEH O A4 X
A 15 mm %2 5 L IEFICHE LB AL Em 2 520,
unpaired arteries (RFEEIR) OHBZ2ROH L LTH
D22 15 mm ANEREIED 1 DOHREE B LEZL
nas.
¢) FFRaMEEET D 7 v s — B OED

7 v X — il REEE, &4 HCC, $14+k
I HCC, {&4b& HCC LA Mbd % IfVEd§ %
ZEEECHMLENTRE?. Thbb s v —HfaH®
Bz d L CIRIET 5 IR EREET B E S <
BRERESGVWEEZ OND. 7 v/ i—Hlg% Ei{R
164 5 FEEIE MRI 2 FI8 U 784 bk (super-
paramagnetic iron oxide : SPIO):E##I & US # A L
7z perfluorocarbon microbublle (VY V'4 F™) @ 2
TEHNH 5. SPIO &R MRI G EEEH, S4obR
HCC, #4+b# HCC, {E4{LEI HCC & #FT3 5 I1HE
WEEIOE TR LA 52, LR HCC ¢id SPIO
ER MRLGEH OPBEFEEFT 2R TI™, BEF
OFEIEIEMEE HCC ThH o THHREEREIIENE
ZEribhb. —J, VIV 4 F&EE US TDH, microbub-
ble 257 v N—HIBIZ T v TENL L EZ o NBHEM
B (7 y =P cofEfiora—EEIIRMLE
HCC, #4+{bE HCC, EbE HCC L#EfTT 5I1CD
NTET L%, SPIO &% MRI &L OMBIZRIFTH Y,
= 4{bE HCC T 13 f&EiH 9 B 69.2% H3IENERTER &
I O—Tholz. AL TEINLDOFEEDL S GI-EOB-
DTPA #&# MRI IR, 7 v 3 —MROFFEZ XY
VA FiER US BIMEM (7 v 23— BSHvweh s Z
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Fig. 5. MR images of a 75-year-old man with hepatitis C-related cirrhosis
during a 15-month follow-up period.

a) The arterial phase of dynamic Gd-EOB-DTP-enhanced MRI at the start
of follow-up shows no nodules.

b) The hepatobiliary phase of Gd-EOB-DTP-enhanced MRI at the start of
follow-up shows a slightly hypointense nodule (arrow).

¢) The arterial phase of dynamic Gd-EOB-DTP-enhanced MRI 9 months
after the start of follow-up shows no nodules.

d) The hepatobiliary phase of Gd-EOB-DTP-enhanced MRI 9 months
after the start of follow-up shows a markedly hypointense nodule {(arrow).
¢) The arterial phase of dynamic Gd-EOB-DTP-enhanced MRI 15 months
after the start of follow-up shows hyperattenuating foci in the nodule
(arrow).

f) The hepatobiliary phase of Gd-EOB-DTP-enhanced MRI 15 months
after the start of follow-up shows a markedly hypointense nodule (arrow).

ENEL o TETWS. bhbhid 20260 B &Y
L <1k CEBIFFREZEICA LTV T V4 iR US R
HTH =L TV AETW, @HO B ET— FTIIARH
THo7z 16 #EH DL Mt HCC #% K LT 5 (Table
3) 26)'
d) FFmRRMEEOFMRMBEDET
ZERERBOBET, BHAOBIR - FIIRILTDOZE
LIT BB T TER - PIRMEIRD LG, K
EICRETIR T L, LR HCC Tid—#RIC MMk
MITITHEL, MAMEZEREBHROMA L 257, PRk
L3 O FRM AR B AR TE PR 3ERS T CT (CT during arte-
rial portography ; CTAP) 12X 245, BEMLRET
HDHIOIHENE L OETIZHEETSH 5. Hayashi 5D
KA CIXCTAP TIHRIESE R b L EWRIUROREHS (group

A), LT HIRRIUE % R (group B) B X U
HO—ERIZHH & DA EKIRAUED foci % &3 5 #5Hi (group
C) ®3WICHEHT % L, Eibfi{bid 1000 HTZhZ
n294%, 539% B L U 875% I SN, groupC
TOEWFELEDIH O PICERTH o 72 (p<00D)?,
—%, PR OIWIRBRA ABEIC X 5 ultrasound angio-
graphy “C hypovascular T# - 7z &5 13 #5157 % PR M
i L &R OEMIERT & TRET L T b. CTAP TR
MFTDAKT % B 7z 3 EEH OBMEERIL 170£74 H T
HoleDlH L, MIRMKOEKT 2RO o7210
R OREIERR 1L 5832207 H & B, BIBVAEICE
Polzl@EL TwA (p<001)®. 7z& 2 BjRILASHE
MU Twi < THMIRMOFBA LT 5 HEHITIERE
RENEVWEEZ OND.
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Table 3 Results of surveillance by double contrast US: B-mode US vs. double contras US®

No. Sex Age Virus Location Size (mm) B-mode US CEUpShI;Sip ffer e ogtz“;z}eils P?iglg;o(;gslicsal
1 M 64 HCV S6 6X6 Not detected Defect Positive HCC
2 M 53 HCV S8 7Xx7 Not detected Defect Positive HCC
3 M 76 HCV S6 8% 8 Not detected Defect Positive HCC
4 F 72 HCV S7 8§x7 Not detected Defect Positive HCC
5 M 68 HBV S5 8§x8 Not detected Defect Positive HCC
6 M 72 HCV S2 9x8 Not detected Defect Positive HCC
7 M 71 HCV S3 10x9 Not detected Defect Positive HCC
8 M 70 HBV S8 10x10 Not detected Defect Positive HCC
9 M 68 HCcv S2 10x7 Not detected Defect Positive Hcc

10 F 75 HCV S6 11x11 Not detected Defect Positive HCC

11 M 67 HCV S6 11x10 Not detected Defect Positive HCC

12 M 73 HBV S7 12x11 Not detected Defect Positive HCC

13 M 74 HCV S5 12x11 Not detected Defect Positive HCC

14 F 69 HCV S2 12x10 Not detected Defect Positive HCC

15 M 70 HCV S6 12x11 Not detected Defect Positive HCC

16 M 76 HCV S8 13x12 Not detected Defect Positive HCC

CEUS, contrast-enhanced US; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; US, ultrasound.

3. B8hYIZ
BRI HCC OGERBEEII oW TEE L= R HCC
IR LORHED O 2 0% X ZnEMAEET T
. FOREHAPLMAL L7z HE I I3 BRBRERENE <
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BRSSO A X7 v TIZ20nTIEE) ThH A
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7= HCC B & LT, SHEIRD L7208 K BT
Oy cay ba— v SRS EIEE - L P EER
HEr ) TICHCCBRAELTETWE. Zh b6 DPFF
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Advantage of IFN-B/02b same-day administration for
ribavirin-intolerant patients with chronic hepatitis C
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Aim: Although interferon (IFN)/ribavirin is the mainstream
combination treatment for chronic hepatitis C in patients with
a high viral load, ribavirin is problematic for women of child-
bearing age and patients with anemia. Therefore we needed
to establish a new regimen without ribavirin.

Methods: We devised a new regimen (same-day B/a2b) to
administer IFN- and oa2b on the same-day, and compared it
with IFN-a2b alone and IFN-02b plus ribavirin. The cases were
36 patients (26.1%) in whom ribavirin could not be used
{young women, anemia, etc.) among 138 patients who under-
went IFN treatment after ribavirin release.

Results: The percentages of patients withdrawing due to
side-effects were 6.8%, 18.8% and 17.0% in the treatment with
same-day B/o2b, IFN-o2b alone and IFN-o2b plus ribavirin
groups, respectively. In genotype tb, the sustained viral
response (SVR) was 28.6% (4/14), 13.6% (3/22) and 25.0% (8/32)

with a high viral load, and 91.7% (11/12), 27.3% (3/11) and
57.1% (4/7) with a low viral load for the respective groups.
According to a study on viral halfife during the early phase of
IFN therapy, there was no difference among the regimens
of same-day IFN-B/o2b, B alone, u2b alone and twice-daily
treatment with IFN-B. Same-day f/o2b treatment showed a
significantly higher SVR rate in moving type patients with a
genotype 1b/high viral load.

Conclusions: Same-day Blo2b treatment resulted in few
cases where therapy was discontinued and showed a high
SVR rate. This regimen is especially appropriate in cases
where ribavirin has been deemed unsuitable.

Key words: chronic hepatitis C, interferon treatment, new
regimen, ribavirin, sustained viral response

INTRODUCTION

T PRESENT, ONLY interferon (IFN) treatment

enables the elimination of HCV-RNA for cases of
chronic hepatitis C (CH-C). However, the rate of disap-
pearance of HCV RNA is determined by factors such as
genotype, quantity of HCV RNA, and the number of
the NS5A mutations.'” In particular, a sustained viral
response (SVR) to IFN monotherapy in patients with
genotype 1b and a high viral load is quite low, which is
the main problem with IFN treatment. In addition, SVR
in genotype 1b patients with a low viral load and geno-
type 2a or 2b patients with a high viral load is not nearly
sufficient.
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In recent years, the therapeutic effect in patients with
a high viral load has been significantly improved by
the use of ribavirin.** However, because ribavirin is
not recommended for women of childbearing age
and patients with anemia, IFN/ribavirin combination
therapy is inappropriate in these cases. Therefore it was
necessary to devise a protocol to treat such cases that
would deliver an equivalent therapeutic effect without
using ribavirin. In this study, we considered the dura-
tion, dosage, and method of administration.

IHere, we devised a new regimen to give IFN-f and o
on the same-day for the purpose of raising the clinical
efficacy without exacerbating the side-effects.

PATIENTS AND METHODS

Patients

E EXAMINED 174 CH-C patients for whom [FN
medical treatment was performed for examina-
tion of availability. As shown in Table 1, we analyzed
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Table 1 Clinical and virological background of 174 patients in the response to three interferon (IFN) treatment regimens

Variables Same-day B /o2b IFN-02b monotherapy IFN-02b with
(n=73) (n=48) ribavirin (n=53)
Age (mean + SD) 47.80+13.43 48.40+£11.35 52.22+£9.92
Sex
Men/women 45/28 36/12 42/11
P=0.021
SVR ratio f P=0.002 I
[ 1
Genotypelb 15/26 (57.7%) 6/33 (18.2%) 12/39 (30.8%)
High viral load 4/14 (28.6%) 3/22 (13.6%) 8/32 (25.0%)
Low viral load 11/12 (91.7%) 3/11 (2]7.3%) 4/7 (57.1%)
1
P=0.002
Genotype2a+2b 39/47 (83.0%) 8/15 (53.3%) 9/14 (64.3%)
High viral load 17/24 (70.8%) N.T. 3/6 (50.0%)
Low viral load 22/23 (95.7%) N.T. 6/8 (75.0%)

N.T., not tested; SD, standard deviation; SVR, sustained viral response

the data by dividing the patients into three groups: (i)
same-day administration with IFN-f and a2b (same-day
IFN-B/0a:2b) (73 patients) (ii) IFN-o.2b monotherapy (48
patients) (iii) IFN-o2b plus ribavirin (53 patients). (b)
For examination of therapy choice, we analyzed the data
of 138 patients with a high viral load who received IEN
therapy to achieve SVR (Table 2a). Because our purpose
in Table 2a was to analyze the frequency of problematic
ribavirin use, we targeted all patients (high viral load)
who were received IEN after ribavirin release commer-

cially. Thus, the patient group differs from those in
Tables 1 and 2b. To examine the frequency of withdrawal
and modification in the three IFN regimens above, we
examined 174 CH-C patients (the same patient group as
Table 1 [Table 2b]). A competitive RT-PCR method was
used to determine the quantity of HCV-RNA (analyzed
by SRL Inc. Tachikawa, Tokyo) and defined 210° copies/
50 pL as the high virus group and <10** copies/50 L as
the low virus group. The genotype assay was conducted
according to the method of Ohno et al.”

Table 2 Patients for whom (a) ribavirin treatment was unsuitable and (b) therapeutic withdrawal and modification during

treatment was necessary

a. Impossibility of ribavirin use (high viral load)

Total

Old age (=70 years of age)

Invalidity or intolerance at the first IFN therapy
Women of child-bearing age

Rejection

Anemia

36/138 (26.1%)
13/36 (36.1%)
8/36 (22.2%)
6/36 (16.7%)
5/36 (13.9%)
4/36 (11.1%)

b. Therapeutic withdrawal and modification

Withdrawal

Modification

Major Minor

Total

Same-day IFN-B/02b
IFN-02b monotherapy
[FN-02b with ribavirin

5/73 (6.8%)
9/48 (18.8%)
9/53 (17.0%)

1/73 (1.4%)
0/48 (0%)
2/53 (3.8%)

13/73 (17.8%)
1/48 (2.1%)
11/53 (20.8%)

19/73 (26.0%)
10/48 (20.8%)
22/53 (41.5%)

. )

*P=0.014, **P=0.029. IFN, interferon.
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Same day IFN-B/a2b
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Figure 1 Therapeutic schedule of the
group of same-day interferon (IFN)-B/

IFN-02b with ribavirin
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IFN Treatment Regimen (see Fig. 1)

Since there were various types of patients according to
their genotype and viral load, the term of each standard
regimen was different. However, for the comparison of
SVR among the groups we unified the terms of IFN
therapy to 24 weeks.

Group receiving same-day IFN-B/a2b

Patients received 3 MU of natural IFN-f intravenously
(Feron; Toray Industries Inc., Tokyo, Japan) at 0900
hours and 6 MU of IFN-a2b (Intron; Schering-Plough,
Kenilworth, NJ) intramuscularly at 1800 hours for the
initial 4 weeks of therapy, after which 10 MU of TEN-
a2b was given daily for 2 weeks, and then 10 MU of
IFN-02b was given 3 times per week for 18 weeks.

IFN-02b monotherapy group

Patients received 6-10 MU (10 MU in principle) of IFN-
o2b intramuscularly (Intron) daily at 0900 hours for an
initial 4 weeks and 6-10 MU (10 MU in principle) of
IFN-02b 3 times a week for 20 weeks.

Group receiving IFN-0:2b plus ribavirin

Patients received 6-10 MU of IFN-02b intramuscularly
(Intron) daily at 0900 hours for an initial 4 weeks
and 6-10 MU of IFN-a2b 3 times a week for 20 weeks.
These patients received ribavirin (Schering-Plough,

600-800 mg daily

Kenilworth, NJ) at a daily dosage of 600 or 800 mg
according to the body weight (< or >60 kg, respectively)
for 24 weeks.

IFN-§ monotherapy group

Patients received 6 MU of IFN-§ intravenously (Feron)
daily at 0900 hours for an initial four weeks and 6 MU
of IEN-B three times a week for four weeks. Because the
duration of administration of IFN in this regimen was
different from the others, the data was used only for the
analyses of viral half-life.

Group receiving twice-daily treatment with IFN-§

Patients received 6 MU of IFN-f intravenously (Feron)
daily at 0900 hours and 1800 hours for an initial 4 weeks
and 6-10 MU of IFN-02b 3 times a week for 20 weeks.
Because only a few patients completed IFN therapy
without downward modification in this regimen, the
data were used only for the analyses of viral half-life.

Analysis for serum level of HCV

In order to examine HCV dynamics, we sampled sera
before, 24 h and 1 week after IFN treatment. For the
group receiving same-day administration with IFN-B
and o2b we also took a sample 8 h after the first ad-
ministration of IEN-f (i.e. just before IFN-o2b
administration). We measured HCV core antigen by
chemiluminescence enzyme linked immune assay
(CLEIA). For calibration of CLEIA, we quantified RNA
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