56 : 198 Bt E  51%4% (2010

strain in this case might be related to entecavir resis- 1) Department of Hepatology, Toranomon Hospital
tance. 2) Department of Research Institute for Hepatology,
Key words: entecavir, drug-resistant mutant., Toranomon Branch Hospital. Kawasaki

rtAl8IT *Corresponding author: h-ooga@mzx1.harmonix.nejp
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IL28B & HCV Core aa70 E#: & D&

<i&E w>
IERFRIFY AR XFE? JrH
Aok BERY O RE Bd? K
WM OERP OHE BRY BH
A REEY XL —&Y REH

& U I« CEMBMERT K DWEHRETH 5 PEG-IFN/Riv-
abirin §f FH#EED HCV genotype 1b TE™ 1 VA RIE
BITId, TDOHBRED? 0% B THE. ZOEBEF
HER R TFHIAEF & LT Hepatitis C virus NS5A $838,0)
Interferon sensitivity-determining region % Core 7838
DT0FB I EFBDT IV BRBMIEHTHAZ LIZ
FRAID T L L THo7s, EET AV A - BEDPHTE
FMEAF & LTIL28B @ SNPs % PEG-IFN/Rivabirin
PERREDOEBER TN L LTHERTH S L HE X
NTwa, SuEL 3, CHEURNEEEEZ O HCV
Core aa70 & [L.28B % I8 Lt42 & OBEEME 2 HET L7

MR EFE 1997 F5 6 2005 4 F TIZRDO FIREAR
HERRRUL M/ 2RBEETRRBENANESE %L
B7-B& 291 A® chromosome 19 .E® JL28B 5D 2
2@ SNPs (rs8099917 (T/G), rs12979860 (C/T)) &
HCV Core #3#, aa70 % #l7%€ L 72 HCV genotype 1b & L
7o, ERIE, B 177 NGE# © 21-82 (9 56 %) .
114 N (i 37-82 (FREGL) &) THo7z.

IL28B @ SNPs (rs8099917, rs12979860) ® % 1 &
7 1& Invador assay, Tagman assay ¥ 7z i3 direct se-
quencing ¥ 12 T ® & L 72. rs8099917 1% 290 4,
rs12979860 1X 289 Bl ¥ 4 ¥ > [ ReTdH - 72, HCV
Core #8338 aa70 Dl 7E L, PCR-direct sequence 2T
B L7z HhlE SNP OBEFH % #ET L7z,

1) ROFREFBREE

2) ROMKERIFEYE 7 —

3) HALEER Y /) AERFEME L ¥ —

4) IR BRERFREREZREMICR 5 FREREPA,
B

*Corresponding author: vi7m-kbys@asahi-net.or.jp

<ZAFH2010E3H108 ><HIRH20104F5A 180 >

BRY Wk ®ZY O EROLAY
EEY IR EwAY P R
HEY gy BV W5l T
|5
rs8099917
Female Male Female Male
100
80
2 601
5
=
3 401
e
20
0.
genotype genotype genotype genotype
TG/GG TG/GG TT TT
rs12979860
Female Male Female Male
1004
27/125
%04 (21.6%)
2 604
g 401
F
201
0.

genotype genotype genotype genotype
CT/TT CT/TT CC CC

Fig. 1 Relationship between [L28B SNPs and amino
acid substitution in hepatitis C virus core region in
patients with chronic hepatitis C. Black bars repre-
sent aa70 mutant (Gln) while white bars represent
2a70 wild (Arg)
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1L28B & HCV Core 2a70 iE# & D E

#ER : Core 2a70 B 5 A7z IL28B @ SNP &
DIRE

rs8099917 (2B L Ti&, Core aa70 ® Mutant (Gln) 2%
bo kb BEHEEIZASNDE genotype TG/GG DL
T 19/30 B1(63.3%). IRWTEMED genotype TG/GG
T 27/49 Bl (55.1%). % % @ genotype TT T 26/83
F1(313%)TH Y, BLERTH =DV EHD geno-
type TT T 28/128 %1 (219%) TH -7z (Fig 1).

rs12979860 128\ ThH [ERFOEN % 2o, Lo geno-
type CT/TT T 19/32 5 (59.3%), B ¥ @ genotype
CT/TT T 26/50 %1 (520%) TH V), LD genotype
CC T 26/81 #(32.1%), BED genotype CC T 27/125
il (216%) TH-o7> (Fig.1).

EE L, [L28B ik SNPs 25 CHEIfF & 4 v 2
D BIRGERY B L OB KO PEG-IFN/Rivabirin 4
BEOBRBENREEEYDH S LIHE SNV F e
i, 7 AV ABOFRIEFTDH 5 Core aa70 EHLIZ D
THEZE % MR LT SNP OBIEFRGNIC Z DBE % AT
L7k A 2DDSNP TEUHEDOT A F—T LIVEERE
EERBEONT OB EEEIZB VT Core aa70 (Gln) Mu-
tant DEEI VTN 50% A THo72. TDT LI,
B O« PEld PEGIFN/Rivabirin ff B O BB R
PENERZ R T I ERALPOBELHER S, &
P2 BT Core 2270 i3, FBEIRHFICA Yy —7 O—
vERAF—ru—RAND B I RENRE SN
7. B%, WEMRTHE L TEEARFO--2TH
% IL28B @ SNPs & Core aa70 E#OMAADEIZLD,
0 B REEN R TS TRRIC 2 A L B/

5| | CINBMIFERE. 10288, a7
X#k 1) GeD, Fellay J, Thompson AJ, et al. Na-
ture 2009: 461: 399—401 2) Suppiash V,
Moldovan M, Ahlenstirl G, et al. Nat Genet 2009; 41:
1100—1104 3) Tanaka Y, Nishida N, Sugiyama
M. et al. Nat Genet 2009: 41: 1105—1109 4)
Thomas DL, Thio CL, Martin MP, et al. Nature
2009; 461: 798—801 5) Rauch A, Kutalik Z,
Descombes P, et al. Gastroenterology 2010 (in
press)

51 : 323

EVEF
Relatignship between SNPs in the I1L.28B region and
amino acid substitutions in HCV core region in
Japanese patients with chronic hepatitis C

Mariko Kobayashi"*, Fumitaka Suzuki®,
Norio Akuta”, Yoshiyuki Suzuki®,
Hitomi Sezaki®, Hiromi Yatsuji,
Tetsuya Hosaka”. Masahiro Kobayashi®,
Yusuke Kawamura”, Miharu Hirakawa®.
Yasuji Arase®”. Kenji Ikeda®,

Rie Mineta", Satomi Iwasaki",
Sachiyo Watahiki", Yusuke Nakamura®,
Kazuaki Chayama®, Hiromitsu Kumada®

IL28 locus polymorphisms have been reported to af-
fect PEG-IFN plus ribavirin combination therapy for
patients with genotype 1b hepatitis C virus (HCV) in-
fection. We examined a relationship between [L28B
SNPs (rs8099917 and rs12979860) and amino acid sub-
stitutions in core region of HCV in patients with geno-
type 1b chronic hepatitis C. In each SNP, frequency of
core aa 70 mutation was higher rate in female patients
carrying minor allele than in male or female patients
carrying no minor allele. Measurement of [L28B and
Core aa70 before treatment is useful in PEG-IFN plus
ribavirin therapy.

Key words: IL28B, HCV, core region
Kanzo 2010; 51: 322—323
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Tokyo, Japan

3) Laboratory for Molecular Medicine, Human
Genome Center. The Institute of Medical Science,
University of Tokyo, Tokyo, Japan

4) Department of Medicine and Molecular Science,
Division of Frontier Medical Science, Programs for
Biomedical Research, Graduate School of Biomedi-
cal Science, Hiroshima University. Hiroshima,
Japan
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OB BB RICHT 55

SITUOVETFREALERARNSEICINT 3

TFRENLET VT UL GREE

bW E
OB A
K OH OE K
g | oK A

A AN BB O I OB OE
Z H ¥ B R U =
h B B & &K B 5 K

B 57V (LAM) &E7FHREIL (ADV) #fREEEZ 12 AALLETL, HBY DNA B 3log
copies/m/ LI EZR Uz BEUEMRZES 18 fledxs U, 48 8LIEADY ET T AEIL (ETV)
DHABEZITVI A JUAEREC DN TDRSIZ{T oz, LAMTEHESE, ADV MiES], ETV A,

ZEIMHEFIFZNZ1 100%, 27.8%. 33.3%. 55.6% Thofc. FEHHBYV DNA [FXR—X 54
VT 4. 1log copies/ml &D 48 JBDIF=T 2.9log copies/m/ SETFULIZ. ETV it ZEHE T D!

THBV DNARREIFET U, AFEAREICKIDBIFRIFHREET,

A8 BORBTHICICERU

fe7FOJmEEERD N ofz. T /MEIL (TDF) DMEATELVEFBORKTIF LAM & ADV #
ARIGHISR LT, ADV & ETV #ERSFHEIDNEHEBEEBDN.

. PTIREIL, IT AL,

FLC&IC
BREIFFZE™ 4 v 22 X Ao B 13 5
THIBELSTHAVGZEVwWDRLTBY, ZOY
{2 X A E BT LI LIEHEE. FRe
rEEL HFHRECRADOEREE 2 4~
¥ —7xu > (interferon ; IFN) #A1x B BT
KA NADWIBEZERIL, FROERHIZERT
BHAHN, TOFHRIWLEWTHY, <7405 —
7 =0 v (pegylated IFN : PEG-IFN) i& 30~40%
D B % T sustained response ZERTH L ENT
VB, A TIRIRERBRPFTH L. BERT T
O 7#EENI BRFRY 4 V2D DNA K A5 —

1) HIREEREEE 3 HILERR

BERIFFRDAILR, TEER

LEIH L CDNAGREHEEL, 74 VAHEE
Az AEFTHD, MBEEREME S
FTRO%ELZRTY. BEHOBET o /&5
FREOERSLIFMBECKELIH L. RYF
BEWETAURENEHEINLTWAEY. =/ T
RANCRABWT 70 75 3 8BHI0 T ER
BoOFEERRL, LiIZLIE, 7 A VAEHT LA
FAN—%B|EBITY. ERICRHANI ITY
» (lamivudine ;: LAM) #% 5 2 & =2 LAM it
7 A VZAOHBEERL Y. BEZFL-HR
DEEET Tu 7 8ETH LT 7 HEIL (ente
cavir  ETV) 3 LAM & b8 L CEY 4 Vv A

Efficacy of entecavir and adefovir combination therapy in patients with chronic hepatitis B refractory to lamivudine and

adefovir combination therapy

Ttaru OZEKI. Mutsuumi KIMURA, Tomohiro ARAKAWA. Tomoaki NAKAJIMA, Yasuaki KUWATA, Jun AKAIKE,
Takumi OHMURA, Takahiro SATO. Yoshiyasu KARINO and Joji TOYOTA"

1) Department of Hepatology, Sapporo Kosei General Hospital
(1ozeki@ja-hokkaidoukouseiren.orjp)

Corresponding author : /NE§ =

(14)
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Table 1. H¥RETF

203

ge ]l

EW (5D

F@EZE (Hb)

FERE (Hb)
LAM+ADV {&EEIH (B)

HBYV genotype

HBV DNA (logio copies/ml)
HBeAg (+)

ALT (IU/L)

LAM Witk
ADV it
ETV g
Al

B 13 &S

Mean+/-SD 996+/-90
(No. [%]) 10 (556)
(No. [%]) 5 (27.8)

Mean+/-SD 291+/-131

Bj:1 C:17

Mean+/-SD 410+/-118
(No. [%]) 13 (722)

Mean+/-SD 359+/-177
" (No. [%1) 18 (100)
(No. [%]) 5 (278)
(No. [%]) 6 (333)
(No. [%]) 10 (55.6)

DDA L, T A4 WV AERDEN T & A5
COPDOBRBBETHLNE SNV RKIIC
BWTHETVIZ 207 FEDAEZEHELAMIZRK b
NE—RBIROBBT7T Fu 7 @Hl L 27 Ly
L, BICHRAFTEZOLAMMHEZEZRD T
BY, ITNHOREHNIH LT 2009 4F D A E
%4 (American Association for the Study of
Liver Disease ; AASLD) 137 7R €V (adefovir
dipivoxil + ADV), &5\ i3 7 / & ¥V (tenofovir
disoproxil fumarate ;: TDF) @ LAM & O #%
5 & %\vid emtricitabine (FTC) & TDF o4
ARG~ Bz 2 HEHEL 72 FEkiZa —
o v SRS S (European Association for the
Study of the Liver : EASL) 7253 TDF O #:H"™
B3, AFRA 5 1% ADV OB AR S 7P LAM
44125 5 LAM & ADV BRI (LT
LAM/ADV &) IZX AT AV AEDOFEIR
WBREETHY, REBOLAMHEBEZEICERT
H AN, LEFTHBYDNA DIETELA+ 5
THAZERHESI N TWAEY" SEbhbi
& LAM/ADV ERGHICH T % ADV & ETV
i (ADV/ETV k) 48 BEDO MK & HRET L1
DTHRET 5.
| WREFE
LAM/ADV #&Ex2 472 &b 1EU LTV,

(15)

HBV DNA 7% 3log copies/ml (LATF log) MlE#%
AL 18fBl xR L L HOREMIE 7
Va—VHERFEE, ) oMmMEFEED&HE], C
BFRTANADDVITE PRIBERETAVAD
PEFEBI, FIE - JEK - BE - HALERILE & b %
) BEIEBRMN L 186 66113 LAM it 412
W3 HETVHRSFOBELXE Lz 220835
ADVHEHiICmE S V7 F= v ERE &L
728, ADV ZRH&E S TbNTwi,

HBV DNA i TagMan PCR ¥ (Roche Diagnos-
tics, Tokyo, Japan), W™ 4 Vv 2 O & X
INNO-LiPA HBV DR version 2, version 3(Innoge-
netics Gent, Belgium) % w72,

2 BEDOMEIZIZ Student’s t test. Mann-Whitney
U test, chi-squared test, Fisher's exact test &
Av, p<0052EFEE L7

N # £

18 BIOFHREF % Table 1 12777, 5 FITHAE
DEEFEZ R, 161 ADV/ETV 5k 12 FFiE
e RIEL725, FERA YIRS 5 VI EREN 7 U4
BREVIRECIREN ZBELZ 2772, 10 FIZR
BHEFREEORE T BEFE T F12°B) &,
178 2°CH % /5 L, HBe ¥l & W7 £ 12 1341
(722%) T & - 7-. LAMW % & 1841 & #l
(100%), ADV st ix5%1 (278%), ETV il
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HAMLERESMEE £108% $£275

Table 2. N—25 4, 43 FEOMEIZBIT 5 HBV DNA, HBe #1JE, ALT EO#R L INNO-LPA HEIZ L B5N—2F
4 o7 FaswE

c HBV DNA (log copies/ml) HBeAg (S/CO) ALT (IU/L) Resistance Mutation
ase
oW 48W OW-48W ow 48W ow 48W LAM ADV ETV
1 76 3.1 45 L7 34 74 39 + +
2 5.03 3.69 1.34 44 18 32 28 +
3 3.09 1.8 1.29 — — 31 16 + +
4 412 251 161 245 106 27 20 + +
5 49 46 0.3 528 359 49 36 + +
6 3 1.8 1.2 37 — 27 28 + +
7 5.2 353 167 o s 39 47 +
8 3.87 293 0.94 1043 927 15 15 +
9 493 391 1.02 87 39 23 25 + +
10 524 417 1.07 161 121 48 43 +
11 476 2.64 212 1.9 1.3 40 36 +
12 346 3.36 0.1 — e 37 30 +
13 3 18 1.2 75 48 10 11 + +
14 361 251 11 39 3 28 25 +
15 3.07 1.8 1.27 5.7 51 21 22 +
16 396 311 0.85 164 94 73 138 + +
17 317 1.8 1.37 — — 28 42 + +
18 3.59 2.89 0.7 — — 14 16 + + +
L LAM/ADY [t ETAADY e
- 8 N
£
PR
=
] 6
R .
< . ‘F L
= ‘L ~ th T jf
o 3 = Max.
E 2 { 17 = . { ] 75percentile
= Median
1 25percentile
0 = * * Min.
-24W oW 12w 24W  36W 48W
Figure 1. LAM/ADV ##: - ADV/ETV ##:12 & 5 HBV DNA O H#H# : HBV

DNA &~X— 27 4 » 4.1log copies/ml 2> & 48 38 29log copies/ml & . 48 AT 1.2log
copies/ml & T L 7-.

X 6% (333%), 1041 (55.6%) 3% 1% %
27z (Table 2).
S HBV DNA 12 ADV/ETV BEIZTR— A
Z 4 ~ 4.1log, 1238 3.3log, 24 78 30log, 3638 2.8
log, 48:E 29log & MEFEIAET L7 (Figure 1).
18 B 5 BlAS 48 B D IGHEFIZ 21llog KWz E L

7z. 18 %1 R 13 #1348 8 < llog L = @ HBV
DNAEBDETEZRL7ZD, BA5FDOEKTEIX
llog KT o 7z. HBe LR IGHEH - BHER T
BIE 48 A D HBV DNAKTEIWCEZBD Lo
72, TrHu RO 48 B TO HBV DNA
D FE B L LAM i % < 1.2log, LAM fif ¥4 +

— 300 —



TR 2 B 205
< [Lam/apv [ 7 ETV/ADY. - " ]
£ ~o— ETV resistance ()
2 5 - —e— ETV resistance (+
g. -
E |
< 3 | [
3
> Z ”
m
I 1
0
A -24W oW 12W 24w 36W  48W
(N=12) (N=6) w & (N=12) (N=6)
% P=0.032 g P=0.241
= 2 4
S 2 3
o} 2 3
< <
3 . .
> ,__Lj
5 i omn g
T o T f
. 0
s ETV ET¥ ETV
B resistance (-)  resistance (+) C resistance (-} resistance (+)

Figure 2. ETV iENH LI X 5 LAM/ADV ##k - ADV/ETV #i2 & 5 HBV DNA
D¥H A) HBV DNA @ #: 5. B) ADV/ETVHEE R — 2 5 {1 > + 1287 » HBV
DNA DWEENILE. C) ADV/ETVHEEN—2F 1 >~ - 48 B %D HBV DNA O RE
BEOEE. ETVIiit4E% A ¥ 2EHTHBV DNAKTEHZ LA (128 p=0032.

488 p=0241) ZRL7:.

ADV MiftE < 2.1log. LAM fidtE + ETV i T 1.0
log, 3HIMETO07l0g TH-o7z. ETVIEE A
THOHEFE I LWI2HA DS 128, 488D
HBV DNAWEEZLERTH L, ETVitEzHE
THRTREEVERT LA (ETVREZR L vs
ETViittEd v 128 1.1log vs 0.6log, p=0.032.
48 ;8 15log vs 1.0log, p=0.241) (Figure 2).

N—2 74 ¥ T HBe fUFBHEZR L7 13614
1 BIEESBORRTREREL 2, 182K <
& HBe JUEEPMET L7z, ALT IZDWTidAN—
254y, BEBRTEELREALZRD2h o7z
(Table 2).

INNO-LIPA B X 2 EAL O TIL, @
A BIC BT, Fic DO HEE B 2o
Jo. —HOEFTI NI D A/VHA I F
Y236 DTHANKERT L2 E0OMEs o— >
DEEPZRDOLENT:. T4 NVAEBDETIZE b %
V1 B¢ INNO-LIPA #i2 X 2SR EEE %2 o

7z (Table 3).

(17)

AHERICHEEEROMLBUC X A EAIIRD
eirotz. 26123 LAM/ADV BEOR R TEE
ED72HBEZ ADV ABHIRS & 2o TWwizhs,
D 2B % &H T ADV/ETVIREICBITROE
BEDOHEFIIRD o7,
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Table 3. ETV/ADVIEENR—ZT 4 >, 48:BI2B BWTHEE O

A) Baseline

Case | Codon 80 173 180 204 181 233 23 ¢ 184 202 250 194
1 L v L I A 1 T T S M A
2 L VvV LM I A 1 N T S M A
3 L VvV LM v A I N T/SCGA S M/V A
4 L1 V LM VA A I N T S ML A
5 L VvV LM v A 1 N T/ILFM S/ M A
6 L v L M1 A/T 1 N T S M A
7 I V LM VA A 1 N T S M A
8 LA V LM MI A I N T S M A
9 L VvV LM 4 A I N T S/ M A
v L vV LM MVI A 1 N T S M A
11 L Vv M \% A I N T S M A
2 L VvV LM MV A I N T S M A
3 L V/A LM MV AT 1 N T S M A
4 L VAL LM VA A I N T S M A
5 L1 vV L/M MV A I N T S M A
6 L vV LM MVI A I N T/ALFM S/ M A
7 LI V LM MI ANV I N T S M A
¥ L V LM Y AV N T/SCGA S M A

B) Week 48

Case | Codon 80 173 180 204 181 233 236 184 202 250 194
1 L Vv L * A I N T S M A
) L V LM ® A 1 N T S M A
3 L VvV M \% A I N GA/IL S M1 A
4 L1 V LM I A I N T S ML A
5 L v M v A 1 N T/ILFM S/ M A
6 ND ND ND ND ND ND ND ND ND ND ND
7 I VvV LM I A I N % S M A
8 LI V L/M 1 A I N T S M A
9 L VvV M v A 1 N T G M A
0 L VvV LM \% A I N T 8 M A
11 L Vv M v A x* N T g M A
2 LV M % A I N T S M A
13 L L M Vv AT I N T S M A
14 L L LM \% A 1 N s % M A
5 LI vV LM VA A I N T S M A
6 L Vv M v A I N T/ALFM S/ M A
17 IV L I A 1 N T S M A
8 L VvV M s AV N  SCGA S M A

A alanine, C : cysteine, G : glysine, F : phenylalanine, I: isoleucine. L :leucine, M :
methionine. N ! asparagine, S :serine, T @ threonine, V @ valine.
ND : not detected. * : impossible to judge.

nm £ == X TDF OBBIZ L VY 4 M 20 HERITE
B RS MIFEBICHT AT Fu S BEDOE TL7Z2"2%, BRICLAM 2 EB LT LT
LEELMBERIWEY A VAOHRBETH L. ETV ZL DBREVEMARIIHEELTWSY. AR

(18)
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BFF S TIE LAM B x L Tik ADV % 6
HT2X9#ERBLTWEY ZOLAM/ADV &
HERSDBECANTH LA, —HOBETIE
HBV DNA OETEA» A+ ThH ). HBV DNA
DERHEALHE LNV F 72
T3 LAM/ADV #EFIC ADV BT 5
ZEPRETEINTB Y, HBV DNA B 1L
L&V, WhWaARAcBWTIX, sk
EMNEENTE . Darbhbiuid LAM 5
12333 A LAM/ADV &2 ADV it % #1715
L7221 B REEEL 7245, ZOERNIIY A )1/1*—}:5’3
TULA I ANV—%FIEL, BETHEHNFL
Brxx7/-L7 LAM%x91EL, ADV i;ﬁliﬁm: L
EFFTETVEZEMLEEZA, BFLHY A
WAREPFESN, ALTES E#IL L7z (Table
2, case 1). ZOEFOER*BEF 2T, LAM/
ADV BERISHIC K § 5 ADV/ETV # i 0 [f
[ROTSE 4T o 7-. ETVIZLAMIR# & ADV fit
PEFIZ== . ADV X LAM W% & ETV i 612
FLTHTVANVAEERET AV LARER
TBYH, LAM/ADV EERSHIZH T 5 ADV/
ETV # %X TDF 8RB I N T WRFR D H,
WeEETAHL, T/, RAMBEEZTHHEIC
WipolGBELEZONS.

ADV ISHIZ 8§ 2 ETV #E O R 135 F
BRI 578 wfh%f%%ﬁ&&<.ﬂ%%
DEEFRENDITT ER W, 4060 ADVR
Il (14 1T ADVitEH D) 2 LTETV %
5 L7-Hm&ETIiE, HBV DNA et E2%10%
EIRET, 660 (15%) ICETV ittt o B3| % 22
btm.~Tﬁm%F@bﬁADVTmMWUB
BT ADVIED V) 1269 5 ETV RS T,
HBV DNA B LR EIE VI OD, 155 A
# T HBVDNA iZ LAM # 5 [ % L T 34log.
LAMBSEOHHLDT3%NgETFL, ZDOH
ETIIETVHEDOHBEIZRD L h o2 LAM
& ADV O 2 FifE % &3 5 50 Blicx 3 % ETV
5 Tid 48 ED#E# T HBV DNA L ik
10%. HBV DNA BiZ~N—254 > 690log £ b
296log EIRTF L7-. ETVIIHEIZ 321 #1(2%)
THRALL™ ADVESELZETLHEMNICHT

LAM Tt 1 -

(19)

207

HETVERESTIILAMBSRE2ET 5 24 # (9
B2 ADV % ) T HBV DNAK # 1k =
42% THH. 17% O ﬁWTMWWE#mﬁL
7% WET LD v 4 L REH{LE % HBV DNA
BTEICEYRDZLDIL, EANBEIV VI &R,
ANEPCEETELZ EONRIENNELLZE, B
FIZZ T BT O S OBBENERLHEICES
Horl-bEEbhs.

[ HhALb AT 5 72 LAM/ADV 75 L2 3
$ 5 ADV/ETV # #4838 T & £ ¥ THBV
DNA T 12log & TF L7z, (KT E A7\ 285, 18
BIFp 5B A 48 A D RFE R 12 21log R % 2 L
72. SR L7245 ADV ABFIIK$ 2 ETV
BMEEICL ) ETVIEHE I REI R TW
5mmw§AmNMW$&@u,E&émﬁ@
WHIIED 2 o7 ADVOHHZEHNETV
T4 % 0 L 72 AT gB S RIR & sz,

ADV/ETV &, B#EG - fp k63 s80 72
ol ADVICLABEEOHREIFTHE IR
B0 ETV b B 0 7 OBV VLETH
5 MEZLT7Fo L2 ERENDE= 5 —%
EHMICIT, BDEZG LTRSS REORG 2T
ZENBERTHS.

Hhiic
LAM/ADV BEREHIZ3$ 5 ADV/ETV #

BOREER L7 SRREMEIE, SHp
DHE T H %A HBVDNA ETF L, #i7

2T IREOMRRBO R P S B
SHMMEIER L, ADV/ETVREODRL %4
P2 MEET 5 BT B L Bbir:,

X M

1) Lavanchy D : Hepatitis B virus epidemiology, dis-
ease burden, treatment, and current and emerg-
ing prevention and control measures. ] Viral He-
pat 11;97-107 : 2004
Ganem D, Prince AM:Hepatitis B virus
infection-natural history and clinical conse-
quences. N Engl J Med 350;1118-1129 : 2004

Marcellin P, Lau GK. Bonino F. et al:Peginter-
feron alfa-2a alone, lamivudine alone, and the two
in combination in patients with HBeAg-negative

chronic hepatitis B. N Engl ] Med 351 :1206—
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~

10)
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13)

14)

15)

16)

17)

1217 : 2004

Janssen HI, van Zonneveld M, Senturk H, et al:
Pegylated interferon alfa-2b alone or in combina-
tion with lamivudine for HBe Ag-positive chronic
hepatitis B:a randomised trial. Lancet 365; 123~
129 : 2005

Lai- CI, Chien RN, Leung NW, et al: A one-year
trial of lamivudine for chronic hepatitis B. Asia
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Indications and limitations for aged patients with chronic hepatitis
C in pegylated interferon alfa-2b plus ribavirin combination therapy
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Background & Aims: This study investigated the efficacy and
adverse effects of pegylated interferon (Peg-IFN) plus ribavirin
therapy in aged patients with chronic hepatitis C (CH-C).
Methods: A total of 1040 naive patients with CH-C (genotype 1,
n=759; genotype 2, n=281), of whom 240 (23%) over 65 years
old (y.o0.), were treated with Peg-IFN alfa-2b plus ribavirin and
assessed after being classified into five categories, according to
age.

Results: The discontinuance rate was higher for patients over 70
y.0. (36%), the most common reason being anemia. In the pres-
ence of genotype 1, the SVR rate was similar (42-46%) among
patients under 65 y.o. and declined (26-29%) among patients
over 65 y.o. For patients over 65 y.o., being male (Odds ratio,
OR, 3.5, p=0.035) and EVR (OR, 83.3, p <0.001) were significant
factors for SVR, in multivariate analysis. The Peg-IFN dose was
related to EVR, and when EVR was attained, 76-86% of patients
over 65 y.o. achieved SVR. SVR was not achieved (0/35, 0/38,
respectively) if a 1-log decrease and a 2-log decrease were not
attained at week 4 and week 8, respectively. In the presence of
genotype 2, the SVR rate was similar (70-71%) among patients
under 70 y.o. and declined among patients over 70 y.o. (43%).

Keywords: Pegylated interferon plus ribavirin therapy; Chronic hepatitis C; Aged
patients.
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Conclusions: Aged patients up to 65 y.o. with genotype 1 and 70
y.o. with genotype 2 can be candidates for Peg-IFN plus ribavirin
therapy. The response-guided therapy can be applied for aged
patients with genotype 1.

© 2010 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Pegylated interferon (Peg-IFN) plus ribavirin combination ther-
apy has led to a marked progress in the treatment of chronic hep-
atitis C (CH-C) [1-4]. However, in aged patients, problems remain
with respect to its anti-viral effect and tolerability [5-9].
Recently, the addition of a protease inhibitor to Peg-IFN plus riba-
virin combination therapy has been reported, on the one hand, to
improve the anti-viral effect, and, on the other hand, to increase
side effects, especially severe anemia [10-11].

Therefore, this new therapy does not solve the problems
encountered when treating aged patients.

With aging, the progression of liver fibrosis and the occur-
rence of hepatocellular carcinoma (HCC) have been shown to be
accelerated, especially in patients over 60 y.o. [12-14]. In general,
the anti-viral therapy can lead to an improvement in liver fibrosis
and thus diminish the risk of HCC and ameliorate the prognosis in
patients with CH-C [15-21]. Among aged patients, those results
are mainly achievable upon eradication of the hepatitis C virus
(HCV) [18,21]. Accordingly, the first goal of treatment of aged
patients with a high-risk of HCC should be HCV elimination.

Thus, a treatment strategy, aiming at the improvement of the
anti-viral efficacy in aged patients, should be established based
on detailed large-scale studies.

Some points need to be further elucidated when using the
Peg-IFN plus ribavirin combination therapy for the treatment of
aged patients with CH-C: (i) the characteristics before treatment
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that would lead to the successful elimination of HCV, (ii) the pre-
diction factors of treatment efficacy after the initiation of the
therapy, and (iii) the utility of a response-guided therapy estab-
lished in the treatment.

In the present study, using a large cohort, we aimed at clarify-
ing these points taking into account the patients’ age.

Patients and methods

Patients

This study was a retrospective, multicenter trial conducted by the Osaka Univer-
sity Hospital and other institutions participating in the Osaka Liver Forum. A total
of 1040 naive patients with CH-C were enrolled between December 2004 and
June 2007. All patients were Japanese, infected with a viral load of more than
10°1U/ml, and treated with a combination of Peg-IFN alfa-2b plus ribavirin.
Patients were excluded from the study if they had decompensated cirrhosis or
other forms of liver disease (alcohol liver disease, autoimmune hepatitis), co-
infection with hepatitis B or anti-human immunodeficiency virus. This study
was conducted according to the ethical guidelines of the 1975 Declaration of Hel-
sinki and informed consent was obtained from each patient.

Treatment

All patients received Peg-IFN alfa-2b (PEGINTRON; Schering-Plough, Kenilworth,
NJ, USA) plus ribavirin (REBETOL; Schering-Plough). Treatment duration was
48 weeks for patients with genotype 1 and 24 weeks for those with genotype 2.
As a starting dose, Peg-IFN alfa-2b was given once weekly, at a dosage of
1.5 pg/kg, and ribavirin was given at a total dose of 600-1000 mg/day based on
body weight (body weight<60kg, 600mg; 60-80kg, 800mg; >80kg,
1000 mg), accerding to a standard treatment protocol for Japanese patients.

Dose reduction and discontinuance

Dose modification followed, as a rule, the manufacturer’s drug information on the
intensity of the hematologic adverse effects. The Peg-IFN alfa-2b dose was
reduced to 50% of the assigned dose when the white blood cell (WBC) count
was below 1500/mm?, the neutrophil count below 750/mm® or the platelet
(Plt) count below 8 x 10*/mm?, and was discontinued when the WBC count
was below 1000/mm?, the neutrophil count below 500/mm* or the Plt count
below 5 x 10*/mm?>, Ribavirin was also reduced from 1000 to 600 mg, 800 to
600 mg, or 600 to 400 mg when the hemoglobin (Hb) was below 10 g/dl, and
was discontinued when the Hb was below 8.5 g/dl. Peg-IFN alfa-2b and ribavirin
had to be both discontinued if there was a need to discontinue either of them. No
ferric medicine or hematopoietic growth factors, such as epoetin alpha, or gran-
ulocyte-macrophage colony stimulating factor (G-CSF), were administered.

Virologic assessment and definition of virologic response

Serum HCV RNA level was quantified using the COBAS AMPLICOR HCV MONITOR
test, version 2.0 (detection range 6-5000 KIU/ml; Roche Diagnostics, Branchburg,
NJ) and qualitatively analyzed using the COBAS AMPLICOR HCV test, version 2.0
(lower limit of detection 50 IU/ml; Roche Diagnostics). The rapid virologic
response (RVR) was defined as undetectable serum HCV RNA at week 4; the
early virologic response (EVR) as undetectable serum HCV RNA at week 12;
and the late virologic response (LVR) as detectable serum HCV RNA at week
12 and undetectable serum HCV RNA at week 24. Moreover, the sustained viro-
logic response (SVR) was defined as undetectable serum HCV RNA, 24 weeks
after treatment.

According to the protocol, genotype 1 patients, with less than a 2-log
decrease in HCV RNA level at week 12 compared to the baseline, or with detect-
able serum HCV RNA at week 24, had to stop the treatment and were regarded as
non-response (NR). Treatment discontinuance was evaluated except for those
patients who had discontinued the treatment at up to 24 weeks, due to absence
of response. Anti-viral efficacy was evaluated, for all study patients, using the
intention-to-treat analysis (ITT analysis) and the per protocol analysis (PP analy-
sis) for patients without treatment discontinuation due to side effects, and was
assessed considering the definition of EVR or LVR for genotype 1, and RVR or
non-RVR for genotype 2, as previously reported [1].

Assessment of drug exposure

The amounts of Peg-IFN alfa-2b and ribavirin, taken by each patient during the
full treatment period, were evaluated by reviewing the medical records. The
mean doses of Peg-IFN alfa-2b and ribavirin were calculated individually as aver-
ages, on the basis of the body weight at baseline: Peg-IFN alfa-2b expressed as pg/
kg/week, ribavirin expressed as mg/kg/day.

Statistical analysis

Patients’ baseline data are expressed as means * SD or median values. To analyze
the difference between baseline data, ANOVA or Mantel-Haenszel Chi-square test
were performed. Factors associated with the viral response were assessed by uni-
variate analysis using the Mann-Whitney U test or Chi-square test and multivar-
iate analysis using logistic regression analysis. A two-tailed p value <0.05 was
considered significant. The analysis was conducted with SPSS version 15.0J (SPSS
Inc., Chicago, IL).

Results
Patient’s profile

Baseline characteristics of the patients categorized by age are
shown in Table 1.

Genotype 1 patients (n = 759) were distributed into five cate-
gories: 266 patients were under 55 y.o. (group 1A), 159 were 55-
59 y.o. (group 1B), 149 were 60-64 y.o. (group 1C), 134 were 65-
69 y.o. (group 1D), and 51 were 70 y.o. or older (group 1E). With
advancing age, the male-to-female ratio and peripheral blood cell
count (WBC, neutrophil count, Red blood cell (RBC), Hb, Pit)
decreased significantly. Patients with a progression of liver fibro-
sis (METAVIR fibrosis score 3 or 4) significantly increased with
age (Table 1A).

Genotype 2 patients (n = 281) were also distributed into five
categories: 145 patients were under 55 y.o. (group 2A), 43 were
55-59 y.o. (group 2B), 38 were 60-64 y.o. (group 2C), 41 were
65-69 y.o. (group 2D), and 14 were 70 y.o. or older (group 2E).
As observed in genotype 1 patients, the peripheral blood cell
count decreased and the ratio of advanced fibrosis (score 3-4)
increased significantly with age (Table 1B). For both genotypes,
the initial doses of Peg-IFN in patients over 70 y.o. were lower
than in those under 70 y.o., this was not the case for the ribavirin
doses.

Dose reduction and discontinuance for adverse event

The overall discontinuance rate of treatment was 15% (140/919);
18% (112/639) for genotype 1 and 10% (28/280) for genotype 2,
respectively. Table 2 shows the reason for and the rate of treat-
ment discontinuance according to age. The discontinuance rate
increased with age, being 10% (36/363) for patients under 55
y.0., 15% (27/182) for patients with 55-59 y.o., 17% (28/169) for
patients with 60-64 y.o., 19% (28/147) for patients with 65-70
y.0., and significantly higher, 36%, (21/58) for patients over 70
y.o. The discontinuance of treatment due to hemolytic anemia
was significantly higher for patients over 70 y.o. as compared
to those under 70 y.o. (<70 y.o, 1% (9/861) vs. >70 y.o0., 16%
(9/58), p <0.0001).

The rate without dose reduction of both drugs decreased with
age (<55 y.0., 41% (171/411); 55-59 y.0., 20% (40/202); 60-64
y.o., 26% (48/187); 65-69 y.0., 23% (41/175); >70 y.o., 18% (12/
65)). In the presence of genotype 1, the mean dose of Peg-IFN

2 Journal of Hepatology 2011 vol. XXX | XXxX-XxXx

Please cite this article in press as: Oze T etal,
ribavirin combination therapy. ] Hepatol (2011

' Vd‘liimi'tg ; nsforaged patients with chronic hepatitis C in Pegylafed interferon alfé-?b plus




JOURNAL OF HEPATOLOGY

Table 1. Baseline characteristics of patients,
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Patients with genotype 1
Factor <55 y.o. 55-59 y.o. 60 - 64 y.o. 65 - 69 y.o. 270 y.0. p value
Number i ~ Sagideall T iiqs0 e 149 1340 sl e
Age (y.0.) ' 444181  569+14 62.0+ 1.4 66.8+ 1.4 714 £1.7  <0.001
Sex: male/ female . 180/106 = 64/95 57/92 547800 23728 <0001
Body weight (kg) 646+11.7  58.3+0.4 58.1£9.6 56.3+9.3 56.3 9.2  <0.001
White blood cells (/mm?) 56081668 400111664 4888:1488 5113+1426 48831511 <0.001
Neutrophils (/mm?) 202341214 242541031 25501155 253541017 25991149 <0.001
Red blood celis (x10%mnv) 454347 43238 427+40 42437 424148 <0001
Hemoglobin (g/d) 14415 138+1.2 13713 13.6£1.2 13.7£14  <0.001
Platelets (x104mm%) 186362 163157  154+53  154%50 144342 <0001
AST (IU/I) 62 + 50 62+ 45 64 +46 72 +45
SR e R T T T R S S T

Serum HCV RNA (KIUImI)' 1800 1600 1700 1700
Hm,ogy (MEW,R)t | Fibosis,0-2/3-4 177/19  99/20  90/19  76/28 219 0001

Activity, 0-1/2-3  117/79 63756 59/50  47/57  13/16 0446
Peg-IFN dose (uglkglweek)1 1.47 £ 0. 14 147£016 1463018 14430, 18 136024 <0.001
Ribavirin dose (mg/kg/day)t T N530 V514 Msiias NsEiT oy oes
Patients with genotype 2
Factor <55 y.0. 55-59 y.0. 60 - 64 y.o. 65 - 69 y.0. 270 y.o. p vaiue
Number B W a5y T
Age (y.0.) 409+89 56713 62.3+ 1.4 66.7%1.5 71.8 £1.8  <0.001

Sex: male / female e 17721 VRS R

Body weight (kg) 634+120 595+11.5  586+1.7 58.5:98 659 £68 0783
White blood cells (/mm?) | B011:1965 487411346 49821210 50791877 4414871 <0.001
Neutrophils (/mm) 32141511 2468971  2576+050 24921119 2521683  0.001
Red blood cells (x10Ymm?) 454148  430+42 432350 430143 408148  <0.001
Hemoglobin (g/dl) 14316 135+ 1.3 139+ 1.4 13.9:1.3 133£12  0.001
Platelets (x10%mm?) 213354 183x64  170%52 | 158%54 | 139%47 <0001
AST (1Un) 55+ 38 83148 68 29

68xp2  A05:E2 | 78143

1464015
. 113:16

145:!:018
11514

Peg-lFN dose (ug/kg/week)s 148:0.14
Ribavirin dose (mg/kg/day)i . M4x12
*, Data shown are median values.

1, 201 Missing.

%, 82 Missing.

%, Initial doses.

during the whole treatment period was lower (1.1 + 0.3 pg/kg/ 44%, p<0.0001; PP analysis: >65 y.0., 31% vs. <65 y.o., 50%,

week) for patients over 70 y.o. than for those under 70 y.o.
(1.3 £0.3 pg/kg/week) and that of ribavirin decreased with age
(<55 y.o0., 10.3 + 1.9 mg/kg/day; 55-59 y.o., 9.8 + 1.9 mg/kg/day;
60-64 y.o., 9.3 + 2.3 mg/kg/day; 65-69 y.o., 9.2 + 2.3 mg/kg/day;
>70y.0., 8.5 £ 2.5 mg/kg/day). The same tendency was observed
with genotype 2.

Sustained virologic response

In genotype 1 patients, the overall SVR rate was 40% (305/759),
being 46% (123/266) for group 1A, 44% (70/159) for group 1B,
42% (62/149) for group 1C, 26% (35/134) for group 1D, and 29%
(15/51) for group 1E, following ITT analysis. The same tendency
was observed using the PP analysis (n=647). The SVR rates for
patients over 65 y.o. were significantly lower than those for
patients under 65 y.o. (ITT analysis: >65 y.o., 27% vs. <65 y.o.,

p<0.0001) (Fig. 1A). Among genotype 1 patients over 65 y.o0.,
the SVR rate was significantly lower for female patients than
for male patients (ITT analysis: male, 40% (31/77) vs. female,
18%(19/108), p <0.001; PP analysis: male, 49% (27/55) vs. female,
20% (18/90), p <0.001).

Moreover, for genotype 2 patients, the overall SVR rate was
78% (220/281), being 88% (128/145) for group 2A, 70% (30/43)
for group 2B, 71% (27/38) for group 2C, 71% (29/41) for group
2D, and 43% (6/14) for group 2E, following ITT analysis. The same
tendency was observed with the PP analysis (n = 253). The SVR
rates for patients over 70 y.o. were significantly lower than those
for patients under 70 y.o. (ITT analysis: >70y.o0., 43% vs. <70 y.o0.,
80%, p<0.0001; PP analysis: >70 y.o., 56% vs. <70 y.o., 85%,
p <0.05) (Fig. 1B). Among patients over 70 y.o. with genotype 2,
the difference according to gender was not clear because of the
small sample,
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Table 2. Reasons for treatment discontinuation.
Factor <55v.0. 55-59 y.o. 60 - 64 y.o. 65-69 y.0. 270 v.0. Total
(n=2363) (n=182) {n=169) (n=147) (n =58) {n=919)
e : 0, : -y
2 2 o g
"3 3 1 9
e b 4
3 0 0 4
0 0 3 4
4(4 3(3) 2(2) 23
e 7 e 20
2 0 0 4
o 2 AU A
0 0 0 4
0 1 o 2
0 1 0
Total 36 (10%) 27 (15%) 28 (17%) 28 (19%) 21 (36%) 140 (15%)
A
100 | [[] Intention to treat analysis [l] Per protocol analysis
20
80 /
70 50 49 o
Y 46
(1211 4 (67 . —
(216263)’ 242) (70/ 137) w2 (31'; <55y.0 55.59y.0.

6
as (32
$34) 110)

(15/ 35)
51)

<55 55-59 60 - 64 65-69 70<
Age (years)
B
| [ Intention to treat analysis Per protocol analysis
93
o
07 (2 oy 76 75 76
1 145 70 71 71
) ] 29/ @ @ g (28/
38) 36) a1) 37) (5:/

43

38)

SVR rate (%)
c53888383388

<55

55-59 60 - 64

Age (years)

65 - 69

70s

Fig. 1. SVR rate according to age. (A) Genotype 1. (B) Genotype 2.

Timing of HCV RNA negativation for genotype 1, according to age

Treatment responses distributing EVR, LVR, and NR according to
age are shown in Fig. 2. The rates of NR were similar in patient
groups under 65 y.o. (30-36%), but increased in almost half of

BB Hev RNA positive at week 24
[] HeV RNA negative at week 24
[ Early virologic response
. Late virologic response

70< y.0.

Fig. 2. Antiviral effect during treatment according to age. (A) <55 y.o. (B) 55—
59 y.o. (C) 60-64 y.o. (D) 65-69 y.o. (E) >70 y.o.

the patients over 65 y.o. (p <0.0001). Moreover, among the viro-
logic responders, the proportion of LVR tended to increase in
patients over 65 y.o. (25-30%) compared to patients under 65
y.0. (14-18%) (p = 0.06).

SVR rate according to the timing of HCV RNA negativation

SVR rates according to EVR or LVR in genotype 1, and RVR or non-
RVR in genotype 2 are summarized in Table 3. Genotype 1
patients with EVR achieved high SVR rates regardless of age; in
particular, if EVR had been attained, 76% of patients with 65-69
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Table 3. SVR rate according to genotype and viral response in patients responding to PEG-IFN plus ribavirin combination therapy.

Factor <55y.0. 55-59 yo. 60 - 64yo. 65 - 69 y.0. 270 y.0.
Genoypedi i e s e iy .
 With EVR,%(n) 85 (114/134) 79 (62/79) 81 (55/68)' © 76(29/38) 86 (12/14)
| WithLVR, % (n) 2B S0 29 (5T) 46 (5/11) FREREK E S e PGl )
Genotype2 h - R o '
“ WithRVR, % ()~ 93(57/61) - 82(1417). 85(17/20)°  92(11M2) . 100(4/4)
without RVR*, % (n) 96 (22/23) 60 (6/10) 57 (4I7) ) 50 (4/8) 0(03)
RVR, rapid virologic response.
EVR, early virologic response.
LVR, late virologic response,
*, Serum HCV RNA was detectable at week 4, but undetectable at week 24,
Table 4. Multivariate analysis for the factors associated with SVR among all patients.
Factor Category Odds ratio 95% CI p
_ Age (yo) e <65/265 o4ss .~ 0.295-0799 - 0.005
Sex ' 'malelfemale 0.524  0.353-0.777 0.001
| Platelets (x109mm?) Lo sl AgsE ~ 1.039-3049  0.040
Serum HCV RNA (KIU/mI) <2000 / 22000 0.599 0.401 - 0.896 0.010
* Histology (METAVIR): Fibrosis 0234 0508 03330 - 0.000

y.o. and 86% of patients over 70 y.o. achieved SVR, and these SVR
rates compared favorably with those of younger patients. On the
other hand, the SVR rates for patients with LVR ranged from 17%
to 46%, which were lower than those for EVR patients in each age
group, and no significant differences of SVR rates were found
among LVR patients by age.

With genotype 2, patients with RVR achieved high SVR rates
ranging from 82% to 100% regardless of age. Even for patients
without RVR, 96% of those under 55 y.o. attained SVR, a rate that
was significantly higher than that for patients over 55 y.o. (50%,
14/28) (p <0.001).

Factors associated with SVR for genotype 1

The factors associated with SVR were assessed for the variables
shown in Table 1. The factors selected as significant by the uni-
variate analysis: age, gender, WBC, neutrophils, RBC, Hb, PIt,
aspartate aminotransferase, serum HCV RNA level, the degree of
liver fibrosis, and the initial dose of Peg-IFN, were evaluated by
multivariate logistic regression analysis. The factor of age over
65 y.o. was the independent factor for SVR (p = 0.005), apart from
the gender (p = 0.001), Pt value (p <0.05), and serum HCV RNA
level (p =0.01) (Table 4).

Factors associated with EVR and SVR for patients over 65 y.o. with
genotype 1

The results of univariate analysis for EVR among patients over 65
y.0. are shown in Table 5A. Gender, Plt value, and mean dose of
Peg-IFN during the first 12 weeks were factors significantly asso-
ciated with EVR. In multivariate analysis, the mean dose of Peg-
[FN during the first 12 weeks was the independent factor for
EVR (p=0.03), apart from gender (p=0.002) (Table 5B). The
EVR rates were 41% (41/101) in patients who received >1.2 pg/
kg/week on average during the first 12 weeks, and declined to
36% (8/22) in patients given 0.9-1.2 pg/kg/week of Peg-IFN, and

to 14% (3/22) in patients administered with <0.9 pg/kg/week of
Peg-IFN.

The baseline and on-treatment factors, which are correlated
with the SVR among the patients over 65 y.o., were assessed by
univariate and multivariate analyses. Univariate analysis showed
that factors significantly associated with SVR were gender and
virologic response (Table 6A), and they were also selected as sig-
nificant independent factors in multivariate analysis (p = 0.035,
p <0.001) (Table 6B).

Negative prediction of SVR for patients over 65 y.o. with genotype 1

We tried positive and negative predictions of SVR for aged
patients, focusing on the decrease of HCV RNA at treatment week
4 and 8. The SVR rate was 47% (29/62) for patients with more
than a 1-log decrease in HCV RNA level at week 4, while no
patients with less than a 1-log decrease at week 4 attained SVR
(0/35) (p <0.0001). Similarly, 55% (35/64) of patients with more
than a 2-log decrease at week 8 attained SVR, whereas no
patients with less than a 2-log decrease at week 8 attained SVR
(0/38) (p <0.0001).

Discussion

Peg-IFN plus ribavirin combination therapy can improve anti-
viral efficacy and is presently recommended as first-line therapy
[1-4]. However, with respect to aged patients with CH-C, there
have been only a few small-scale cohort studies which reported
poor anti-viral effect and poor tolerability in comparison with
non-aged patients [5-9]. The problem in the treatment of aged
patients with CH-C is most serious in Japan, because HCV carriers
in Japan are 10-20 years older than those in the United States and
European countries [22]. Therefore, in the present study, we
examined the efficacy and prevalence of side effects with a focus
on patient’s age using a large-scale cohort.
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Table 5. Factors associated with EVR among patients over 65 y.o.
Univariate analysis

)
=
o

©

(=5

%}
-
W—
=
>

Factor EVR Non-EVR pvalue

_ Fibrosis, 0-2/3-4 25/10 47120 0.54
Festlogy (METAVIR} 1z Activity, 0-1/2-3 16719 20/37 0.52
Peg-IFN dose (ug/kg/week)t 1.3510.24 1.25 +0.31
_Rib mg/kg/ i 2

p value

Platelets (x104/mm?) <12/212 - - N.S

*, Data shown are median values.
¥, 43 Missing.

*, Mean doses during O to 12 weeks.
N.S., not statistically significant.

Table 6. Factors associated with SVR among patients over 65 y.o.
Univariate analysis

Factor SVR Non-SVR p value

o
Age (y.0.) 68.0+2.4 87.7+25 0.45
oo, 5351

White blood cells (/mm?) 5006 + 1516 5030 £ 1409 0.81

s
Red blood cells (x10%/mm?) 427 + 40 421 +36

Hemoglobin (g/d)
latelets (x10%/mm?

S

. ) Fibrosis, 0-2/3- 4 2178 51/22 1.00
Hisogy (METONIRE Activity, 0-1/2-3 14715 31/ 41 0.66
Peg-IFN dose (ug/kg/week)t 127£028 1.23£033 0.31

Virologic response: EVR / non-EVR 41/4 11/89 <0.001
Multivariate analysis
Odds ratio 95% Cl p value

Factor

i .91

Virologic response EVR/ non-EVR 0.012 0.004 - 0.043 <0.001
*, Data shown are median values.
¥, 43 Missing.

¥, Mean doses during treatment.
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With respect to the side effects and discontinuance rate of
treatment in aged patients with CH-C, treated with Peg-IFN plus
ribavirin combination therapy, Reddy et al. reported that there
was no difference related to the incidence and reason for side
effects between non-aged and aged patients [6]. Another paper
reported that the incidence of side effects was more frequent in
aged patients [5]. In our study, not only the continuance rate
without reduction of both drug decreased with age, but also the
discontinuance rate of treatment increased with age, with a third
of the patients over 70 y.o. discontinuing the treatment. The dis-
crepancy, existing between our results and those reported in the
former study cited above, is due to the difference in the number
of aged patients enrolled; Reddy’ s study analyzed a small cohort
including only a few cases of patients over 65 y.o. and classified
all those over 50 y.o. as aged patients.

Discontinuance of treatment due to progression of anemia
was significantly higher in patients over 70 y.o., accounting for
43% (9/21) of the discontinuance in this group. Although the ratio
of advanced fibrosis (score 3-4) increased with age, the high dis-
continuance rate due to anemia among patients over 70 y.o. was
similar regardless of the progression of fibrosis (F0-2: <70 y.o., 1%
(6/559) vs. >70 y.o0., 21% (6/28), p <0.0001; F3-4: <70 y.o., 0% (0/
83) vs. =70 y.o., 22% (2/9), p <0.0001). It is possible that poor
hematopoietic function and renal function led to the progression
of anemia in aged patients. For patients who develop severe ane-
mia, using epoetin alpha or taribavirin, which are ribavirin pro-
drugs, has been shown to result in a lower incidence of anemia,
although no significant increase of SVR has been reported so
far, even with the addition of taribavirin to Peg-IFN [23-24].

With genotype 1 patients, the SVR rates were almost equal up
to 65 y.o. (49-50%), but decreased to 31% (45/145) among the
patients that were over 65 y.o., and even for those who com-
pleted the entire treatment schedule in this study. Since the
degree of liver fibrosis and drug exposure have been shown to
be associated with anti-viral efficacy, the progression of liver
fibrosis or decrease of drug exposure with age could account
for the reduction of SVR rate among the aged patients. However,
the stratified analysis, according to the progression of liver fibro-
sis and drug exposure, revealed that older patients still yielded
low a SVR rate (FO-2, Peg-IFN during the first 12 weeks
>1.2 pgfkg/week:<65 y.o., 55% (143/261) vs. >65 y.o0., 33% (15/
46), p <0.0001; FO-2, Peg-IFN during the first 12 weeks <1.2 pg/
kg/week:<65 y.0., 43% (26/60) vs. =65 y.0., 23% (6/26),
p =0.07), which means that older patients would be difficult to
treat. From our results showing a low SVR rate and a high discon-
tinuance rate for patients over 65 y.o., the genotype 1 patients
under 65 y.o were those who benefited the most from Peg-IFN
plus ribavirin combination therapy. The high prevalence of treat-
ment failure (non-SVR) among the aged patients seems to be due
to the high populations of NR and LVR (Fig. 2). A high population
of LVR is considered to lead to a higher transient response rate
among aged patients, since those over 65 y.o. with LVR showed
a much higher relapse rate (79%,15/19) than those with EVR
(21%, 11/52) (p <0.0001), as can be seen from Table 3.

In this study, multivariate analysis for SVR, in patients over 65
y.o., showed that the factors associated with SVR were EVR and
gender. This indicates that better SVR can be expected even with
older patients if EVR is attained and response-guided therapy
guidelines can be useful for aged patients. A low SVR rate among
aged female patients was as previously reported [7], although the
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mechanism remains unclear. This finding suggests that female
patients should be treated before 65 y.o.

The next question is how aged patients should be treated in
order to attain EVR. We have examined the impact of drug expo-
sure on treatment efficacy [25-26] and reported that Peg-IFN is
dose-dependently correlated with EVR [25]. In this study, the
dose-dependent efficacy of Peg-IFN for EVR was also revealed
in aged patients over 65 y.o., with less than 0.9 pg/kg/week of
Peg-IFN leading to a low EVR rate for aged patients. If patients
are difficult to treat with more than 1.2 pg/kg/week of Peg-IFN,
using as much Peg-IFN as possible is desirable, in order to attain
higher EVR rates. Accordingly, a reduction of Peg-IFN to 80% may
need to be considered, although the manufacturer’s drug infor-
mation recommends reducing the dose of Peg-IFN to 50% of the
assigned one. Since reduction of Peg-IFN has been reported to
not affect the SVR rate after HCV RNA disappearance [26], using
G-CSF for aged patients who develop severe neutropenia can be
beneficial, especially in the first 12 weeks.

We also examined the negative prediction of SVR, i.e. an HCV
RNA decrease at an earlier point of treatment than the usual pre-
diction at treatment week 12 of a 2-log decrease, among aged
patients with CH-C treated by Peg-IFN plus ribavirin combination
therapy. We found that none of the patients without a 1-log
decrease at week 4 or a 2-log decrease at week 8 could attain
SVR, even if the complete treatment duration was given, the neg-
ative predictive value (NPV) for SVR equaled 100%. This earlier
prediction is applied just as well to aged patients as to non-aged
patients in order to avoid additional adverse effects. Recently, a
genetic polymorphism near the IL28B gene has been reported to
be associated with non-response to Peg-IFN plus ribavirin combi-
nation therapy [27-29], which is beneficial to patients. Neverthe-
less, even in the presence of this genetic polymorphism, NPV for
SVR remains at 57-87%; 100% accuracy is not guaranteed. Thus,
in addition to the pretreatment prediction, an earlier negative pre-
diction for SVR during treatment is also considered to be useful.

We have shown in this study that, in the presence of genotype
2, HCV was easily eliminated even among aged patients; the SVR
rates were over 75% for patients who had completed the treat-
ment, and these rates were similar up to 70 y.o. The SVR rate of
genotype 2 patients over 70 y.o. was 43%, however, the age lim-
itation of the treatment among patients over 70 y.o. remains
unclear, because of the small number of patients enrolled in this
study. We have reported that the reduction of treatment drugs
had little effect on anti-viral efficacy for patients with genotype
2, meaning that SVR can be attained even with aged patients
who are usually given lower drug doses than non-aged patients
[30]. Patients under 70 y.o. with genotype 2 should, at least, ben-
efit from this therapy. The SVR rate was maintained among geno-
type 2 patients being 65-69 y.o., compared to genotype 1
patients. The higher efficacy with shorter treatment duration in
genotype 2 aged patients can account for it.

In conclusion, the strategy of a response-guided therapy and
an earlier negative prediction for SVR may be beneficial for aged
patients, especially those with genotype 1. At present, aged
patients up to 65-70 y.o. with CH-C can be candidates for Peg-
IFN plus ribavirin combination therapy, if its efficacy and adverse
effects are fully taken into account. At the same time, there is an
urgent need to establish new treatment procedures, such as com-
bination therapy with protease inhibitor plus polymerase inhibi-
tor without Peg-IFN or ribavirin, for non-responders or patients
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with poor tolerability for Peg-IFN plus ribavirin combination
therapy among aged patients.
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Amino Acid Substitution in the Core Protein has no
Impact on Relapse in Hepatitis C Genotype 1 Patients
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Previous reports demonstrated that amino acid
(aa) substitutions in the hepatitis C virus (HCV)
core protein are predictors of non-virological
responses to pegylated interferon (Peg-IFN) and
ribavirin combination therapy. The aim of this
study was to investigate the impact of core aa
substitutions on viral kinetics during the treat-
ment and relapse after the treatment. The 187
patients with HCV genotype 1 enrolled in this
study were categorized into four groups accord-
ing to core aa substitution patterns: double-
wild group (n=92), Arg70/Leu91; 70-mutant
group (n=42), Gin70/Leu91; 91-mutant group
(n=31), Arg70/Met91; and double-mutant group
(n=22), GIn70/Met91. The relationship between
the core aa substitutions and the virological
response was examined. Multivariate logistic
regression analyses showed that substitution at
aa 70 was significantly associated with a poor
virological response during the first 12 weeks
(decline of <1log from baseline at week 4, <2 log
at week 12), and substitution at aa 91 was signi-
ficantly associated with detectable HCV RNA
at week 24. With respect to relapse, only the
ribavirin exposure (odds ratio (OR), 0.77; 95%
confidence interval (Cl), 0.60-0.98) and HCV RNA
disappearance between weeks 13 and 24 (OR,
23.69; 95% Cl, 5.44-103.08) were associated
independently with relapse, with no correlation
being found with the core aa substitutions and
relapse. In conclusion, the results showed that
core aa substitutions can be strong predictive
factors at pretreatment of the non-response, but
not for relapse, for virological responders with
HCV RNA disappearance during treatment. J.
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INTRODUCTION

The current standard of care for chronic hepatitis C
patients is combination therapy using pegylated inter-
feron (Peg-IFN) and ribavirin [Anonymous, 2002;
Strader et al., 2004; Dienstag and McHutchison, 2006].
However, the treatment outcome in response to this
combination therapy among patients infected with
hepatitis C virus (HCV) genotype 1isstillunsatisfactory
and the chance of sustained virological response ranges
from 42% to 52% [Manns et al., 2001; Fried et al., 2002;
Hadziyannis et al., 2004]. Therefore, tailoring treat-
ment regimens for individual patients has become an
important issue.
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